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Il colesterolo LDL e un fattore causale per lo
sviluppo dell’arteriosclerosi
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Effect of Evelocumab on progression of coronary disease in statin-treated patients. The GLAGOV randomized
clinical trial. JAMA. 201.6;316(22):2373-2384
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Evolocumab
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Study Weelk
No. of patients
Placebo 484 425418
Evolocumab 484 426 434
0.5 - .
o |
-0,5 1
|
-1,5 -
Statin Statin +
Monotherapy Evolocumab

Group differences: -1.0% (-1.8 to -0.64); P < 0.001



LDL-C and atherosclerotic burden

CAMELOT

REVERSAL
Placebo

P Pravastatin 40 mg

STRADIVARIUS

Placebo
REVERSAL y

Atorvastatin 80 mg @ ¢

ILLUSTRATE Regression
Atorvastatin + placebo

ASTEROID

Rosuvastatin 40 mg
¢

Median change in % PAV

@ SATURN Atorvastatin 80 mg
.

SATURN Rosuvastatin 40 mg

Achieved LDL-C (mg/dL)



=== | DL-C <70 mg/dL LDL-C reduction of <50%
LDL-C >70 mg/dL LDL-C reduction of <50%
= | DL-C <70 mg/dL LDL-C reduction of 250%
LDL-C >70 mg/dL LDL-C reduction of 250%
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Time to first major CV event (years)
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Overall log-rank test P = 0.0015

Progression (28.9%)

No thange (14.5%)

Regression (4.0%)







Caratteristica Atorvastatina Fluvastatina Lovastatina  Pravastatina Rosuvastatina  Simvastatina

Riduzione del colesterolo-
LDL sierico ottenuta (%) 24 34 34 41

Riduzione del triacilgli-
rerolo sierico ottenuta (%) 29 10 16 24 18 18

Aumento del colesterolo-
HDL sierico ottenuto (%) 6 8 9 12 8 12

Emivita plasmatica (h) 14 1-2 2 1-2 19 1-2

Penetrazione nel
sistema nervoso centrale No No Si No No Si

Escrezione renale
della dose assorbita (%) 2 <6 10 20 10 13



Study Design

Patients stabilized postACS = 10 days: *3 2
LDL-C 50-125*mg/dL (or 50-100**mg/dL if prior lipid-lowering Rx) *26mM

Standard Medical & Interventional Therapy

Uptitrated to

Simvastatin f:'&'gg';'g Ezetimibe / Simvastatin
40 mg (adapted per 10/40 mg

FDA label2011)

ollow-up Visit Day 30. every 4 months
~ollow-ug == bz t 90% powerto detect

~9% difference

Duration: Minimum 2 “2-year follow-up (at least 5250 events)

Primary Endpoint: CV death, M|, hospital admission for UA,
coronary revascularization (2 30 days after randomization), or stroke

nCRAMS 2008 156 826.32 AW BAMMNEIS XNI0 561 7127 BlarsmaMa A4S 2014 168 205.12



STATE-OF-THE-ART PAPER

Targeting the Proprotein Convertase
Subtilisin/Kexin Type 9 for the Treatment
of Dyslipidemia and Atherosclerosis

PCSK9
2 N
(DIR LDLR LDLR

Daniel Urban, MD, Janine Poss, MD, Michael Bshm, MD, Ulrich Laufs, ! LDL-R/PCSK9
Homburg/Saar, Germany t Degradazione lisosomiale
1 recycling di LOLR

| Densita di LOLR

‘ LDL clearance rate

PCSK9 e una proteina appartenente alla
fl.m plasmatiche

famiglia delle subtilisine, che agisce

8! ]
medla nte legame a” LD LR, acCEIerandQne ﬂgufa 1. Meccanismo d'azone ch PCSK9
. . . PCSK9 & una protesna appartenente alla famiglia delle subtilisine
la degradazione lisosomiale e che, legandosi sl recettore delle ipoproteine & bassa densitd (\DLK)
* * * * ne accelera la degradazione lisosomeale, nducendo quends la densi-
nducendone, qumdn, la densm ta recettoriale sulla superficie degh epatociti

recettoriale sulla superficie degli epatociti
-> questo aumenta la quota di LDL
circolanti riducendone la captazione
epatica ; anche sull’orletto a spazzola
intestinale @ espresso e ha lo stesso
effetto: riduce I'assorbimento di lipidi

ALIROCUMAB ed EVOLOCUMAB




Design@®@heDDYSSEYEDUTCOMESRrial

PatientsPwithEACS

High-intensityBornaximum-toleratedRdose@®fEtorvastatin@®r@osuvastatin

L 2

AteastPoneipid@Entryriterion@net:
* LDL-CE70@ng/dL
* Non-HDL-CE100@ENg/dL
ApolipoproteinBZZ80@ng/dL

Double-blind@Fandomization
1-12@nonthsEfterACS
N=18,924

Alirocumab? Placebo®CE
SCER2W* Median&ollow-up®.8Fears; Q2w
(n=9462) ascertainmentZtompletefforB99 % (n=9462)2

offpotentialkpatient-years@fFollow-
upFor@VEventsPand@ eath[H]

*Blindedadjustmentof@lirocumabldoseoftargetachievedd DL-C25-50Eng/dLAndZvoidBustaineddevels® 158mg/dL
CV,ardiovascular;@2W, everyRaveeks;® CBubcutaneous.




JukemalZtEI,EACCEL9

BaselinelXharacteristicsibyhistory@flPADRDIeVD

Monovascular@isease Diseasedn@woasculareds Diseaselin®hreel?
vascularibeds

CoronaryBPwithout?PADE CoronaryBand? Coronaryand? = Coronary,ZPAD,Zand?
orXeVD (n=17,370) PADAn=610) CeVD (n=795) CeVD (n=149)

Age,[jears 58{51,65) 62[{56,%H8) 62{56,@9) 6660, 1) <0.0001
Women 24.7 26.7 33.2 24.8 <0.0001

Index@vent <0.0001

NSTEMI

STEMI

Unstable@ngina

LLTEt@andomization <0.0001

High-doseltorvastatin 89.2 86.1 85.4

orl¥osuvastatin
Other@LT 10.0 12.3 12.8

NOBALT 0.9 1.6 1.8

Values@retmediandquartilel,yuartileB )2ri®se;ALT Bipid-loweringBitherapy.F* AcrossRlliseaseFubgroups.




JukemalZtzl,FACCE9

BaselinelXharacteristicsibythistorydfPADR L eVD

Monovascularisease Diseaselin@woasculartbeds Diseaselin®hreel® P*
vascularibeds

CoronaryRwithout?PADE CoronaryFand? CoronaryZand® = Coronary,EPPAD,Eand?]
orXeVD (n=17,370) PADAn=610) CeVD (n=795) CeVD (n=149)

LDL-C,@ng/dL 86[73,103) 91[@76,208) 90[75,A.09) 95[80,A 15)

LDL-CZ100@Eng/dL 29.1 35.7 36.5 40.9 <0.0001

HDL-C,Bmg/dL 42036,B0) 42[36,50) 430[36,51) 43M37,B1) NS

Non-HDL-C,@mg/dL 114[99,A36) 121@105,A43) 120[103,M44)  124@108,A43)  <0.0001

Triglycerides,@ng/dL 128[94,481) 134@99,A87)  136[@98,A90) 135[@94,7.82) 0.002

ApolipoproteinB,mng/dL 7969,3) 83[{72,®6) 83[{71,86) 82[{75,®5) <0.0001

Lipoprotein(a),@ng/dL 20.8[6.6,59.4) 25.507.568.1) 23.007.11.7)  29.449.4,74.5) 0.004

74.1%61.6,2
86.7)

eGFREK60EML/minBperkl.73En?2 12.3 22.1 259 39.6 <0.0001

eGFR,mnL/minfer.73@n? 78.5[68.1,80.4) 72.959.5,858) 67.052.2,84.4) <0.0001

Values@reBmedianfquartilell,yuartileB )@ri®s. ANSE=F>0.05. @ GFR BestimatedBlomerulariltrationBrate. F AcrossktiseaseBubgroups. Bl




ARR 13.0 (95% CI -2.0, 28.0)
ARR 1.9 (95% Cl -2.4,6.2)
ARR 1.4 (95% CI 0.6, 2.3)

ARR interaction P = 0.0006

| |
1 2

Years since randomization




Death:[@®ne,@&wodr@hree@ascular®eds

Death (%)
|_\
2

ARR 16.2 (95% CI 5.5, 26.8) { Placebo
ARR 1.3 (95% CI -1.8, 4.3) ]
ARR 0.4 (95% CI -0.1, 1.0)

ARR interaction P = 0.002

-+ Two vascular beds.. pjacebo
; --o=====" 1 Alirocumab

Alirocumab

Placebo
Alirocumab

One vascular bed

|
2

Years since randomization
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DYSSEY

OUTCOMES 18




Jukemal@tehl,EACCEL9

Safety@ndpoints

* Overall,Eho/lifferenceskin@incidencefldverse@ventsiridaboratoryll

abnormalitiestbetweenbkalirocumabind@lacebo,vith®hexceptionkl
ofdocal@njection-site@eactions,Pvhich@ccurred@nore@®ften@EnEhel
alirocumab@roup

* Nol@najor@ifferencesBwere@bservedtbetweenlthe@ascular@Eroups

«O DYSSEY

OUTCOMES 19




HigherBaselineAdDL-CRAssociated@vithpl
GreaterAlirocumab@Benefit®dnTotalEvents

Treatment Interaction
HR (95% CI) p-value
Total Nonfatal CV Events
All Patients 0.87 (0.82, 0.93)

Baseline LDL-C < 100 mg/dL 0.93 (0.86, 1.01)

255@ewerlfiotal@ventsivithl
Baseline LDL-C =100 mg/dL 0.79 (0.70, 0.88) alirocumab@mong®,62 9L
patientsBvithFELDL-C21000:
Death mg/dL@tBbaseline

All Patients 0.83 (0.71,0.97) 130@ewerHotal@vents@vithi

Baseline LDL-C < 100 mg/dL 0.95 (0.78, 1.16) aIir.ocumat?mongEl3,295
patientsPith@DL-CZ 100

Baseline LDL-C =100 mg/dL 0.66 (0.51, 0.86) mg/dL@tlaseline

075 1.00 125 K(O DYSSEY

Alirocumab Placebo
Better Better

OUTCOMES 15
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European Heart Journal (2019) 00, 1—-78 L858 G%,
European Society doi:10.1093/eurheartj/ehz455 . =
of Cardiology i »

ESC/EAS GUIDELINES
@ESC

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

cardiovascular risk

The Task Force for the management of dyslipidaemias of the
European Society of Cardiology (ESC) and European
Atherosclerosis Socie




Very-high- People with any of the following:
SCORE Cardiovascular Risk Chart risk Documented ASCVD, either clinical or unequivocal
10-year risk of fatal CVD on imaging. Documented ASCVD includes previous
Low-risk regions of Europe ACS (Ml or unstable angina), stable angina, coronary

| WOMEN | | MEN revascularization (PCl, CABG, and other arterial

revascularization procedures), stroke and TIA, and
| Non-smoker ||  Smoker | Age | Non-smoker || peripheral arterial disease. Unequivocally docu-
mented ASCVD on imaging includes those findings

that are known to be predictive of clinical events,

such as significant plaque on coronary angiography
or CT scan (multivessel coronary disease with two
major epicardial arteries having >50% stenosis), or

on carotid ultrasound.

DM with target organ damage,” or at least three major
risk factors, or early onset of T1DM of long duration
(>20 years).

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

A calculated SCORE >10% for 10-year risk of fatal
CVD.

FH with ASCVD or with another major risk factor.

People with:

Markedly elevated single risk factors, in particular TC
>8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L
(>190 mg/dL), or BP >180/110 mmHg.

Patients with FH without other major risk factors.

Patients with DM without target organ damage,® with DM
duration >10 years or another additional risk factor.

Moderate CKD (eGFR 30—59 mL/min/1.73 m?).

A calculated SCORE >5% and <10% for 10-year risk
of fatal CVD.

Young patients (T1DM <35 years; T2DM <50 years)

. 3% 3-4% . 5-9% . 210% with DM duration <10 years, without other risk fac-

tors. Calculated SCORE >1 % and <5% for 10-year

risk of fatal CVD.

Calculated SCORE <1% for 10-year risk of fatal CVD.

Systolic blood pressure (mmHg)

Total cholesterol (mmol/L)




Treatment goal
for LDL-C +SCORE <1%

* SCORE =1% and <5%

* Young patients (T|DM <35 years;
T2DM <50 years) with DM duration

3.0 mmol/L <0 years without other risk factors

(116 mg/dL)

* SCORE 25% and <10%
*» Markedly elevated single risk factors, in
particular TC >8 mmol/L (310 mg/dL) or
LDL-C >4.9 mmol/L (190 mg/dL) or
BP =180/1 10 mmHg
* FH without other major risk factors
* Moderate CKD (eGFR 30-59 mL/min)
* DM wlo target organ damage, with DM
duration 2 |0 years or other additional risk factor

1.8 mmol/L « ASCVD (clinical/imaging)
(70 mg/dL) « SCORE >10%
&dZ 50% +FH with ASCVD o withancther
reduction major risk factor
from + Severe CKD (eGFR <30 mL/min)
. 1.4 mmol/L - DM & target organ damage: 23
baseline . major risk factors; or early onset of
(55 mg/dL) T1DM of long duration (520 years)

Low High Very high

More intensive reduction of LDL-C across CV risk categories
e For secondary prevention in very-high-risk patients, an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended

e 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 toler:
ated statin therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) may be considered.




Intensity of lipid lowering treatment

Treatment

Moderate intensity statin

High intensity statin

High intensity statin plus

ezetimibe

PCSK9 inhibitor

PCSK9 inhibitor plus high intensity statin

PCSK9 inhibitor plus high intensity statin
plus ezetimibe

Average LDL-C reduction
= 30%
=~ 50%
= 65% <

=~ 60% <
= /5%
= 85%

l

[ % reduction LDL-C }

Baseline LDL-C

( Absolute reduction LDL-C ]

|

( Relative risk reduction j

Baseline risk
| '

[ Absolute risk reduction j




How often should lipids be tested?
e Before starting lipid-lowering drug treatment, at least two measurements should be made, with an interval of 1—12 weeks, with the exception of condi-

tions 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.
e 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).




"My life is so much more interesting
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tempo (giomi)

Prevenzione primaria: 50% di sospensione dellaterapia a 120 giorni
Prevenzione secondaria: 50 % di sospensione dellaterapia a 210 giorni



ClinicoEconomics and Qutcomes Research Dove

3 ORIGINAL RESEARCH

Adherence to statin treatment following
a myocardial infarction: an Italian

population-based survey

ClinicoEconomics and Qutcomes Research
| June 2015



Probabilita cumulata di continuazione del

trattamento con statine
(Dati Umbria 1997-2000)
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Duratadi trattamento (in mesi completati)

Da Cas et al, Eur ] Clin Pharm 2003







Reported causes of Switch form Intensive Statin
Therapy after ACS

1. “Dosage too high”

2. “Afraid of major adverse
reactions”

Reported Side Effects
Dyspepsia

Fatigue

Headache

Myalgias

Asymptomatic increase in
liver enzymes

Asymptomatic increase in
eGFR < 60 ml/min: HR 1.4 (95% CI, 2.9-1.2) total CK

Colivicchi F, et al. Int J Cardiol (2011), 152: 56-60



% with adverse event

Adverse events are not increased at lower
achieved LDL-C

LDL-C at 1 month

Il <30 mg/dL (<0.8 mmol/L)

Il 30-50 mg/dL (0.8—1.3 mmol/L)
Il 50-70 mg/dL (1.3-1.8 mmol/L)
Bl >70 mg/dL (1.8 mg/dL)

Stroke Neurocognitive Non-CV death  Cancer
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Patient-related
barriers
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Physician-related
barriers
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Health care system-
related barriers

\ 4

Voluntary

Lack of understanding of current
disease condition

Difficulty accepting disease severity

Previous negative experience to
therapy

Skeptical on recommended
treatment efficacy

Poor trust in the health care provider
Cultural and ethnic beliefs

Involuntary

Low level of health literacy or
education

\ 4

Complex medication regimen

Poor awareness about patient
adherence

Insufficient explanation to patients
about their medical condition and
medications (benefits, side effects,
time needed for medication to work,
etc)

Multiple physicians providing varying
and possibly conflicting details to the
patients

Specialty of prescriber

Poor understanding between patient
and physician

\ 4

« The economics of health care
systems restricts the time spent
between the physician and the patient.
This results in insufficient time to

o Provide proper patient education
(about their medical condition or
medication)

O Assess patient medication-taking
behavior

o Address patients' concerns

o Offer encouragements and tips to
improve adherence

» Cost of medication
« Insufficient clinical monitoring




La sostituzione dell’atorvastatina 80 mg con una terapia ipolipemizzante meno
efficace si associa ad un significativo peggioramento della prognosi clinica

Incremento di circa 3 volte della probabilita di eventi cardiovascolari sfavorevoli.
In caso di interruzione precoce (entro 30 giorni dalla dimissione) la probabilita di
eventi sfavorevoli aumenta fino ad oltre 5 volte.

Cumulative
Time number of Cumulative number of

(days) switching patients MACEs"*

5.6 (2.6-6.9)
—_—

4.9 (3.2-6.5)
R W—

3.9 (2.1-6.2)

3.1 (2.0-5.9)
——

2.7 (1.7-5.1)
—_—

- & 3 X & & &

6 5 4 3 2 1 -
Major Adverse Clinical Events (MACEs):

Multivariable adjusted Hazard Ratios (95%Cl) death from any cause, non-fatal acute myocardial
for MACEs™ according to switching re-infarction and non-fatal disabling stroke




Statin discontinuation leads to reduced
survival

» Side effects are the most common reason patients discontinue statins?

* Survival is reduced in patients who discontinue, even compared to those
on non-daily statin doses?

- Statin continued/daily dose
* Statin continued/non-daily dose
= = Statin discontinued

Survival (%)

Years

2.Mampuya et al. Am Heart J 2013;166:597-603.



Monitoring liver and muscle enzymes

How often should liver enzymes (ALT) be routinely measured in patients on lipid-lowering drugs?

e Before treatment.

® Once, 8—12 weeks after starting a drug treatment or after dose increase.

e Routine control of ALT thereafter is not recommended during statin treatment, unless symptoms suggesting liver disease evolve. During treatment with
fibrates, control of ALT is still recommended.

What if liver enzymes become elevated in a person taking lipid-lowering drugs?
If ALT <3x ULN:
e Continue therapy.

® Recheck liver enzymes in 4—6 weeks.
If ALT rises to >3x ULN

e Stop lipid-lowering therapy or reduce dose and recheck liver enzymes within 4—6 weeks.

e Cautious reintroduction of therapy may be considered after ALT has returned to normal.

e If ALT remains elevated check for the other reasons.




How often should CK be measured in patients taking lipid-lowering drugs?

Pre-treatment
e Before starting therapy.
e If baseline CK is >4x ULN, do not start drug therapy; recheck.

Monitoring:
® Routine monitoring of CK is not necessary.
® Check CK if patient develops myalgia.

Be alert regarding myopathy and CK elevation in patients at risk, such as: elderly patients, those on concomitant interfering therapy, multiple medications,
liver or renal disease, or athletes.

What if CK becomes elevated in a person taking lipid-lowering drugs?

Re-evaluate indication for statin treatment.

If >4x ULN:
e [f CK >10x ULN: stop treatment, check renal function, and monitor CK every 2 weeks.

If CK <10x ULN: if no symptoms, continue lipid-lowering therapy while monitoring CK between 2 and 6 weeks.

If CK <10 ULN: if symptoms present, stop statin and monitor normalization of CK, before rechallenge with a lower statin dose.
Consider the possibility of transient CK elevation for other reasons such as exertion.

Consider myopathy if CK remains elevated.

Consider combination therapy or an alternative drug.

If <4x ULN:
® If no muscle symptoms, continue statin (patient should be alerted to report symptoms; check CK).
® [f muscle symptoms, monitor symptoms and CK regularly.
® |If symptoms persist, stop statin and re-evaluate symptoms after 6 weeks; re-evaluate indication for statin treatment.
e Consider rechallenge with the same or another statin.
e Consider low-dose statin, alternate day or once/twice weekly dosing regimen, or combination therapy.

For details on CK elevation and treatment of muscular symptoms during statin treatment see algorithm in Supplementary Figure 4.

In which patients should HbA1c or blood glucose be checked?
e Regular checks of HbA1c or glucose should be considered in patients at high-risk of developing diabetes, and on high-dose statin treatment.

® Groups to be considered for glucose control are the elderly and patients with metabolic syndrome, obesity, or other signs of insulin resistance.




Uno schema posologico piu semplice migliora la
continuita della terapia
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Mesi dall'inizio del trattamento




La necessita di coinvolgere il Paziente
P T

Un approccio interamente
incentrato sul medico

comporta una elevata L ey
probabilita di non-aderenza 'Un approccio incentrato sul

paziente facilita
I'identificazione e la gestione
Schemq posologico de"e COndiZiOI'Ii
piU semplice possibile di rischio
Rassicurare in caso di
dubbi immotivati

Una migliore comunicazione migliora I’aderenza, la
soddisfazione e la prognosi clinica




Conclusioni

. L'associazione tra i livelli di colesterolo e gli eventi cardiovascolari/mortalita CV e
indiscutibile

. Gli studi recenti hanno dimostrato come I'ottenimento di valori di LDL i piu bassi
possibile continuino a ridurre gli eventi

. | pazienti vanno stratificati in maniera attenta e va considerata in pazienti very high
risk una dose d’attacco “aggressiva” ed un follow-up stretto del paziente

. E' fondamentale far squadra fra medici ospedalieri/specialisti sul territorio/MMG
attorno al paziente nel coinvolgerlo permettendogli di capire I'importanza dei
trattamenti che sta assumendo ed otfimizzare la compliance terapevtica.

. Terapie di associazione o monoiniezioni mensili sono armi utili al fine di ottimizzare la

compliance

































