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ENDOCRINE PRACTICE Rapid Electronic Article in Press
Rapid Electronic Articles in Press are preprinted manuscripts that have been reviewed and accepted for publication,
but have yet to be edited, typeset and finalized. This version of the manuscript will be replaced with the final,
published version after it has been published in the print edition of the journal. The final published version may differ
from this proof.

o EXTREME RISK :
L DL TARGET <55
NONHDLC < 80
AACE 2017 Guidelines APOB<70

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND AMERICAN
COLLEGE OF ENDOCRINOLOGY GUIDELINES FOR MANAGEMENT OF
DYSLIPIDEMIA AND PREVENTION OF ATHEROSCLEROSIS

EXECUTIVE SUMMARY

Paul S. Jellinger, MD, MACE, Ch(m Yehuda Handelsman MD, FACP, FACE Co-Chair ; Paul D.
Rosenblit, MD, PhD, FNLA, F. 41CE, Zachary T. Bloomgarden, MD, MAC. E’: Vivian A. Fonseca, MD,
FACE’; Alan J. Garber, MD, PhD, F~1CE6 George Grumber ger, MD, FACP, FACE'; Chris K. Guerin,
MD, FNLA4, F-lCE‘g David S. H. Bell, MD, F—ICP FACE’; Jeffe\ I Mechanick, MD, FACP, FACE,
FACN, ECNU; Rachel Pessah-Pollack, MD, FACE" ;: Kathleen Wine, MD, PhD, FNLA, FACE";
Donald Smith, MD, MPH, FACE", Eliot A. Brinton, MD, FAHA, FNLA"; Sergio Fazio, MD, PhD"” and
Michael Davidson, MD, FACC, FACP, FNLA*.

American Association of Clinical Endocrinologists Medical Guidelines for Clinical Practice are systematically developed
statements to assist health care professionals in medical decision-making for specific clinical conditions, but are in no way a
substitute for a medical professional’s independent judgment and should not be considered medical advice.

Most of the content herein is based on literature reviews. In areas of uncertainty, professional judgment was applied. These
guidelines are a working document that reflects the state of the field at the time of publication. Because rapid changes in this
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6.3 Cholesterol absorption inhibitors

6.3.1 Mechanism of action

Ezetimibe is the first lipid-lowering drug that inhibits intestinal up-
take of dietary and biliary cholesterol without affecting the absorp-
tion of fat-soluble nutrients. By inhibiting cholesterol absorption at
the level of the brush border of the intestine [by interaction with the
Niemann-Pick C1-like protein 1 (NPC1L1)], ezetimibe reduces the
amount of cholesterol delivered to the liver. In response to reduced
cholesterol delivery, the liver reacts by upregulating LDLR expres-
sion, which in turn leads to increased clearance of LDL-C from the
blood.

6.3.2 Efficacy in clinical studies

In clinical studies, ezetimibe in monotherapy reduces LDL-C in hy-
percholesterolaemic patients by 15-22%. Combined therapy with
ezetimibe and a statin provides an incremental reduction in
LDL-C levels of 15-20%. The efficacy of ezetimibe in association
with simvastatin has been addressed in subjects with aortic stenosis
in the Simvastatin and Ezetimibe in Aortic Stenosis (SEAS) study”**
and in patients with CKD in the Study of Heart and Renal Protection
(SHARP) (see sections 9.7.3 and 9.9.2). In both the SEAS and
SHARRP trials, a reduction in CV events was demonstrated in the
simvastatin—ezetimibe arm vs. placebo.***#**

In the Improved Reduction of Outcomes: Vytorin Efficacy Inter-
national Trial (IMPROVE-IT) ezetimibe was added to simvastatin
(40 mg) in patients after ACS.*? A total of 18 144 patients were ran-
domized and 5314 patients over 7 years experienced a CVD event;
170 fewer events (32.7 vs. 34.7%) were recorded in the group taking
simvastatin plus ezetimibe (P = 0.016). The average LDL-C during
the study was 1.8 mmol/L in the simvastatin group and 1.4 mmol/L
in patients taking ezetimibe plus simvastatin. Also, ischaemic stroke
was reduced by 21% in this trial (P = 0.008). There was no evidence

of harm caused by the further LDL-C reduction. In this group of pa-
tients already treated with statins to reach goals, the absolute bene-
fit from added ezetimibe was small, although significant. However,
the study supports the proposition that LDL-C lowering by means
other than statins is beneficial and can be performed without ad-
verse effects. The beneficial effect of ezetimibe is also supported
by genetic studies of mutations in NPC1L1. Naturally occurring mu-
tations that inactivate the protein were found to be associated with
reduced plasma LDL-C and reduced risk for CAD.**

Taken together with other studies such as the PRECISE-IVUS
study.m’ IMPROVE-IT supports the proposal that ezetimibe should
be used as second-line therapy in association with statins when the
therapeutic goal is not achieved at the maximal tolerated statin dose
or in patients intolerant of statins or with contraindications to these
drugs.

Table 16 Recommendations for the pharmacological
treatment of hypercholesterolaemia

Recummendarlons

Prescribe statin up to the highest
recommended dose or highest
tolerable dose to reach the go3

In the case of statin intolerance,
ezetimibe or bileacid sequestrants, a
or these combined, should be -
considered.

If the goal is not reached, sta*
combination with a cholestero

absorption inhibitor should be g~
considered,
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June 3, 2015, NEJ

Primary Endpoint
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7.6% Treatment effect

Primary Endpoint: CV death, MI, hospital admission for UA,
coronary revascularization (> 30 days after randomization), or stroke
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Time since randomization (years)




Nuove opzioni nelle dislipidemie: Costi e Benefici

Impact of Dual Lipid-Lowering Strategy
With Ezetimibe and Atorvastatin on
Coronary Plaque Regression in Patients
With Percutaneous Coronary Intervention
The Multicenter Randomized Controlled PRECISE-IVUS Trial

ABSTRACT

BACKGROUMND Despite standard statin therapy, a majority of patients retain a high "reddual risk” of cardiovascular events.

OBJECTIVES The aim of this study was to evaluate the effects of ezetimibe plus atorvastatin versus atorvastatin
monotherapy on the lipid profile and coronary atherosclerosis in Japanese patients who underwent percutaneous
coronary intervention (PCI).

METHODS This trial was a prospective, randomized, controtled, multicenter study, Eligible patients who underwent PCI
were randomly assigned to atorvastatin alone ar atorvastatin plus ezetimibe (10 mg) daily. Atorvastatin was uptitrated with
a treatment goal of low-density lipoprotein cholesterol (LDL-C) <70 mg/dL Serial volumetric intravascular ultrasound was
performed at baseline and again at 9 to 12 months to quantify the coronary plaque response in 202 patients.

RESULTS The combination of atorvastatin/ezetimibe resulted in lower levels of LDL-C than atorvastatin monotherapy
(63.2 + 16.3 mg/dl vs. 73.3 + 203 ma/dl; p < 0.001). For the absolute change in percent atheroma volume (PAV),
the mean difference between the 2 groups (-1.538%; 95% confidence interval [C1]: -3.079% to 0.003%) did not
exceed the pre-defined noninferiority margin of 3%, but the absolute change in PAV did show superiority for the dual
lipid-lowering strategy (-1.4%; 95% Ci: -3.4% to -0.1% vs. -0.3%; 95% C: -1.9% to 0.9% with atorvastatin alone;
p= 0.007). For PAV, a significantly greater percentage of patients who received atorvastatin/ezetimibe showed coronary
plague regression (78% vs. 58%; p = 0.004). Both strategies had acceptable side effect profiles, with a low incidence
of laboratory abnormalities and cardiovascular events.

CONCLUSIONS Compared with standard statin monotherapy, the combination of statin plus ezetimibe showed greater
coronary plaque regression, which might be attributed to chelesterol absorption inhibition-induced aggressive lipid
lowering. (Plague Regression With Cholesterol Absorption Inhibitor or Synthesis Inhibitor Evaluated by Intravascular
Ultrasound [PRECISE-IVUS]; NCTO1043380) (J Am Coll Cardiol 2015;66:495-507) © 2015 by the American College of
Cardiology Foundation,

CENTRAL 1u.utrnATmn Rnbﬁmsmp Between ﬁchkwed mw—ﬂmsny Lipoprotein Cholesterol Levels and the Median Change in
Percent Ath far F n i Trials and the PRECISE-IVUS Trial

REVERSAL Priava 40mg
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Y& 02055:. 4,477
0.50 | _r=0926
REVERSAL Atorv 80 lm_}.

0.00 Achieved LDL-C (mg/dl) =

40 50 ) M ds 100 110 120
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1E Sk ot . &1
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»\THRN Rostiva iUrnr]
-1.50 =
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There has been & dose correlation between achieved low-derslty lipapr L ILDL-C} kevels and the median dange in percent atheroma wolume in
severa| intravasala ultrasound trizls (7 = 0.926). Even in the stable anging pactarts cohart of the PREQISE-IVUS (Plague Regressian With Chalesternl Absorption
|nhibitor or Synthesis Inhibitor Evalusted hy |ntrav ascular Ultrasound) trial, these plots are loted inrange with the pre-exdsting regressian line. In contrast, the plot ks
located far below the line in the imibe jon arm of the arute mronary syndrome cohort of the PRECISE-IVLS trial, wheraas the plot was still in
range with the line in the atorvastatin monotherapy amm. ACS = acute coronary syndmmels); ASTERDID = A Study to Evaluate the Effect of Rosuvastatin an Intra-
wvascular Ultrasound-Derived Comnary Atheroima Burden; Atorva = atorvastating APAV = shsolute dhangs in percent atheroma volums; Prava = pravastating
REVERSAL = Reversal of Atherosclerosis With Aggressive Lipid-Lowering; SAP = stable angina pactoris; SATURN = Study of Comonary Atheroma by Intravascular
Ultrasound: Effect of Rosuvastatin versus Atorvastating

A SIGNIFICANTLY GREATER % OF PATIENTS ON ATORVA / EZE SHOWED CORONARY PLAQUE
REGRESSION (78% VS 58 % ; P = 0.004, PAV= PERCENT ATHEROMA VOLUME)
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AJKD

Original Investigation

Cost-effectiveness of Simvastatin plus Ezetimibe for A=A
Cardiovascular Prevention in CKD: Results of the
Study of Heart and Renal Protection (SHARP)

Borislava Mihaylova. DPhil," Iryna Schlackow, DPhil,” William Herrington, MD,”
Jingky Lozano-Kiihne, PhD,' Seamus Kent, MSc,” Jonathan Emberson, PhD,”
Christina Reith, FRCP,” Richard Haynes, DM, FRCP,” Alan Cass, PhD,”
Jonathan Craig, PhD," Alastair Gray, PhD,’ Rory Collins, FRS,”

Martin J. Landray, PhD, FRCP,” and Colin Baigent, FRCP,” on behalf of the
SHARP Collaborative Group®

Background: Simvastatin, 20 mg, plus ezetimibe. 10 mg, daily (simvastatin plus ezetimibe) reduced major
atherosclerobic events in patients with moderate to severe chronic Kidney disease (CKD) in the Study of Heart
and Renal Protection (SHARP), but Its cost-effectiveness is unknown,

Study Design: Cost-effectiveness of simvastatin plus ezetimibe in SHARP, a randomized controlled trial.

\
Setting & Population: 9.270 patients with CKD randomly assigned to simvastalin plus ezetimi- RP \j Omet

placebo; participants In categories by S-year cardiovascular risk (low, <10% = S\"\A
high, =20%) and CKD stage (3, 4, 5 not on dialysis, or on dialveie G e in
Model, Perspective, & Timeline: Assessment -~ ( di sC \arf ﬁs\‘ f
projections. (ﬂa .
Intervention: S zd\mbe ptwen tof ‘emdng car asemf inc- hitp Joeed
atn PuS 2% ettectve 1O T pshed BY oy oense |
|usions: s SIMYER "\ o be more 16 The Autho o under
conc are Wkely Y c5 artict
(Bg '\5 AY. G- n & , wans M the oosts of
spatin Dis. 6l js is an ope - .quat categories by cardiovasaular
! ' C. Th —wowe BVents per 1,000 paticipants ranged from 101n
Am tion, w1 GKD stage 3 1o 36 in patients on dialysis therapy. The net cost
Kjdmy F w 4. ‘)’) —wain avoided with simvastatin plus ezetimibe compared to no LDL-lowering regimen
sesby . £ 157,060 In patients &t low risk to £15.230 In those at high risk (£30,500-£39.600 per OALY): and
profic en rom £47.280 in CKD stage 3 to £28,180 in patierts on dialysis therapy (£13,000-£43,300 per QALY). In scenario

analyses, genenc high-ntensity statin regimens were estimated to yield similar benefits at substantially lower cost.
Limitations: High-intensity statin-alone regimens were not studled in SHARP.
Conclusions: Simvastatin plus ezetimibe prevented atherosclerotic events in SHARP, but other less costly
statin regimens are likely Lo be more cost-effective for reducing cardiovascular risk in CKD.
Am J Kidney Dis. 67(4):576-584. © 2016 The Authors. Published by Elsevier inc. o) behalf of the National
Kidney Foundation, Inc. This is an open access article under the CC BY license (hifp /erealivecommons
orgdicensesby/4.0)).
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-PCSK9 inhibitors,



INIBIZIONE DELLA PCSK9

*PCSK9 (Proprotein Convertase Subtilisin /
Kexintype 9) € una proteina scoperta nel 2003
da un gruppo di ricercatori francesi

*PCSK9 appartiene alla famiglia delle
subtilisine; & espressa a livello del fegato,
dell’ intestino tenue e dei reni, ed & presente in
circolo. La proteina secreta si lega ad un sito
specifico del recettore per le LDL e viene
internalizzata insieme ad esso nelle cellule
epatiche, alterando la via normale seguita dal
recettore quando & legato alle lipoproteine.
Come risultato, il recettore non torna a livello
della membrana, ma viene degradato.

‘mutazioni PCSK9 associate con
ipercolesterolemia autosomica dominante in
due famiglie francesi in cui erano state
precedentemente escluse mutazioni nei geni
comunemente candidati e codificanti per |l
recettore LDL (LDLR) e apoB.

svariazioni genetiche nel gene PCSK9
contribuiscono alla regolazione dei livelli
plasmatici di colesterolo LDL, con in particolare
rare varianti con guadagno di funzione (GOF)
che portano a ipercolesterolemia, mentre
varianti con perdita di funzione (LOF)
inducono ipocolesterolemia

PCSK9 inhibitor (+) PCSKO9 inhibitor (=)

PCSKo
inhibitor :
PCSK9 —4 '
LDL-C
LDL 6
\ rt_\.tpl(h \o )
T i in s Cell membrane
.(‘ / Cytosol
/.Q ": &\ F Y
R W o : o‘] : Degradation of
E\C(‘v'CHﬂg\)l \r Kl») F L D[ receptor
LDL receptor i Rl I :
S / Endosome \ 3 5
@ LDLC e
U.f‘idk'f Lvsosome



INIBIZIONE DELLA PCSK9

e.g. ibritumomab

Several approaches to

\ / s==== Mouse variable
inhibit PCSK9 have been \ / - == Mouse constant

rituximab and abciximab

s Human constant
trastuzumab and bococizumab
. e.g.
Highly immunogenic = o Evolocumab and
100% Mouse Y )/ Alirocumab

Human variable

proposed, including

-monoclonal antibody,

- small interfering RNA, o
- antisense =
oligonucleotide o
g. ) ) ) (®) Still immunogenic \’ Y
- mimetic peptides. = ~30% Mouse =
:
Among them, the fully = 5100 Meste
humanized monoclonal east EucaenE
antibody against PCSK9 Fully c “Humanised “Fully” Human
showed successful 1st generation &‘L neration 31 generation 4t generation

human data by far.
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Efficacy and Safety of Alirocumab in Reducing Lipids

and Cardiovascular Events

jenmfer G Rohinson, MDD, M P H Mche! Famier, MDD PR D

Michet Krempf MDD )

n Bergeran, M2,

Géruld Luc, M D, Mautizde Averna, M.O_ Estic S Stroes ML), PR D Gisla Langsl=t M D)
Fraderick] Rasi, MO, M0 Mshiooz £ Shatawy, M1, Michaal | Koren, M.}, Karman £ L=poc, MDD,

Christelle Logemrata M S, Robert Pordy, MO Upnesh Chaadbisrl M D

forthe ODYSSEY LOMG TERM Investigators®

oned Jhns | P Kestslein MD_ PO

ABSTRACT

BACKGROUND

Altrocumuah, & monoclona! antboedy that mhihits proproten convertase subti!isin-
kexin rype 9 (PCSKY), has bean shown to reduce low-density Hipoproten (LDL) cho-
lesteral leve!s m patients who are secoiving starm therapy. Larger and longer-term
smulies are oreded ro estah’ish safety 2nd efficacy

METHODS
We conducted a randomized rrza! mwolving 2541 pavenrs ar high risk for cardiovas-
cular events who had LI cholesteml lovels of 70 mg per deciliter (1.8 mmo! per
I'ter) or more and were recewing treatment with starins at the maximunt tolerated
dose ithe highest dose associaned with an acceptihle sde-effecs profile), with orwithout
other lipid-lowering therapy, Patients were rmdomly assigned in s 21 mtio to reeeive
alirocumab (150 mg) or placcha as a I-ml subeutancous mjection every 2 weeks
for 78 werks. The primary efficacy end point was the pereentage change in cales-
lated LDL chelesterol leve! from baseline to week 24,

RESUCTS
Atweek 24, the difference between the alrocumab and placebo graups n the mean
percentage change from bascline in calculated LI cholestero) love! was =62 per
contage pomnts (F<0.001); the trearment effect remamed consistent over @ period of
7% weeks. The alirocumab group, ss compared with the placebo group, had higher
rates of injection-site reactions {5.9% vs. 4.2%), myalgia (5.4% vs. 2.9%), neurocog-
nitwe cvonts {1 % ve 1).5%), and ophthalmologic events (2% vs. 1.9%). In a post
hoc malysis, the rate of masor adverse cardiovascul ar events (death fromr coronary
heart disease, nonfata! myocardsal infurction, fats! or nonfatal ischemic stroke, or
unstable ungins reguiring hospirulization) was lower with alrocumahb than with
placcho (1.7% vs. 3.3%: hazard mtio, 0.52; 95% confidence nterval 0.31 to 0.90,
nominal P=0.02.

COMCLUTIONS
Over 2 period of 78 weeks, aliroaimah, when added to starin thenipy at the maximum
tolerared dose, significanty reduced LDL cholesterd evels. In a post hoe analysis,
then was evidence of & reduction m the rate of cardiovascular events with alsrocumuh,
(Funded by Sanofi and Regeneron Paarmacenticals; ODYSSEY LONG TERM
Clinica'Trials.gov number, NUT01507831.)
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1489

5147 Panents were assessad
for aligibility

2801 Were axcluded
2733 Did not meet study criterie
2 Recatved study drug but did
not undergo randomization

234] Undersent randomization

|

1353 Were assigned to alirecumab
1550 Receved alirocumab
3 Did nat recesve alirocumab

788 Were assigned to placebo
788 Received placebo

|

1

1113 Completed study
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708 Had 101 cholestercl value at wk 74

Figure 1. Randomization and Treatment.

The intention-to-treat population included all randomly assigned patients
who had both a baseline calculated low-density lipoprotein (LDL) choles-
terol value and at least one calculated LDL cholesterol value during ane of
the analysis windows up to week 24, The three patients in the alirocumab
group who underwent randomization but did not receive treatment are in-
cluded in the intention-te-treat population. Completion of the study was
defined, as per the electronic case-report form, In the following way: the
last study-drug Injection was received [week 76), and the end-of-treatment
visit [week 78) occurred within 21 days after the last injection and at least

525 days after randomization,




EFFICACY AND SAFETY OF ALIROCUMAB IN REDUCING LIPIDS

M0 112.9 mg/d| 122.6 mg/d| -3.60
) (3.17 mmol /liter)
(3.08 mmol/liter) - - a
Az ik = 3.6% [3.00
3 0.8% -
[
3T 100+
3 g 2,40
§8= 30
©
bl
s ¥ 57.9 mg/dl | ; 50
89E g 483 mg/dl (150 mmol/htec.)
|- 1.25 mmol/liter g
5.9 b et ~524%| 120
29 - -61.0%
a
- = -0.60
== Placebo-+statin therapy at maximum tolerated dose=other LLT
=== Alirocumab- statin therapy at maximum tolerated dose+other LLT
e L] I 1 1 | 1 1 1 1 O.w
0 4 38 1z 16 24 36 52 64 78
Week
No. of Patients
with Data
Available
Placebo 780 754 747 746 716 708 654 676 659 652
Alirocumab 1530 1473 1458 14361412 1386 1359 1345 1324 1269

Figure 2. Calculated LDL Cholesterol Levels over Time (Intention-to-Treat Analysis).

Calculated LDL cholestero! levels are shown in milligrams per deciliter (left axis) and millimoles per liter (right axis).
Values above the data points indicate least-squares mean absolute LDL cholesterol levels, and values below the data
points indicate least-squares mean percentage changes from baseline. Values below the chart indicate the number
of patients with LDL cholesterol values available for the intention-to-treat analysis at each time point; these include
levels measured while the study drug was being taken and, in the case of patients who discontinued the study drug
but returned to the clinic for assessments, after the study drug was discontinued. Missing data were accounted for
with the use of 2 mixed-effects model with repeated measures. For statin therapy, the maximum tolerated dose was

the highest dose associated with an acceptable side-effect profile. LLT denotes lipid-lowering therapy.

¥
Mon-HDL cholesteral -51.620.6
Apolipoprotein B -52 807
Total cholesterol -37.8z0.5
Lipoprotein{a)§ -29.320.7
Fasting triglycerides® -15.6=0.38
HDL cholesterol 4004
Apolipoprotein Al 4004




Table 3. Adverse Events of Interest and Laboratory Values: Safety Analysis.®

Alirocumab Placebo
Event [N=1550) [N=TE8) PValuej
Summary of adverse events — no. of patients (%)
Any adverse event 1255 (81.0) 650 (82.5) 0.40
Serious adverse event 290 (18.7) 154 (19.5) 0.66
Adverse event leading to study-drug discontinuation 111 (7.2) 46 (5.8) 0.26
Adverse event leading to death 8 (0.5) 10 {1.3) 0.08
Cardiovascular adverse events of interest — no. of patients (%)
Death from coronary heart disease, including death from unknown cause 4(0.3) 7 {0.9) 0.26
Monfatal myocardial infarction 14 (0.9) 18 (2.3) 0.01
Fatal or nonfatal ischemic stroke 2 (0.6} 2 {0.3) 0.35
Unstable angina requiring hospitalization o 100.1) 0.34
Congestive heart failure requiring hospitalization 9 (0.6} 3 (D.4) 0.76
Ischemia-driven coronary revascularization procedure 48 (3.1) 24 (3.0) 1
Positively adjudicated cardiovascular events, including all cardiovascular adverse 72 (4.6) 40 (5.1) 0.68
events listed above
Adjudicated major adverse cardiovascular events in post hoc analysis$ 27 (L.7) 26 (3.3) 0.02
Other adverse events of interest
General allergic reaction — no. of patients (%) 156 (10.1) 75 (9.5) 0.71
Local injection-site reaction — no. of patients (35) 91 {5.9) 33 (4.3) 0.10
Myalgia— no. of patients (%) B4 (5.4) 23 [2.9) 0.006
Neurologic event— no. of patients (%5)§ 65 (4.2) 35 (4.4) 0.283
Meurocognitive disorder — no. of patients [%:)§ 18 (1.2) 4 {0.5) 0.17
Amnesia 5 (0.3) 0 0.17
Memory impairment 4 (0.3} 1(0.L) 0.67
Confusional state 4 (0:3) 1(0.1) 0.67
Ophthalmologic event — no. of patients (%4} 45 (2.9) 15 (1.9) 0.65
Hemolytic anemia — no. of patients 0 a NC
Diabetes in patients with no history of diabetes — no. of patients/total no. (%)** 18/994 (1.8) 10/509 (2.0 0.84
Worsening of diabetes in patients with history of diabetes — no. of patients/total 72/556 (12.9) 38/279 (13.6) 0.83
no. (36)%=
Laboratory values of interest — no. of patients ftotal no. (3¢)
Alanine aminotransferase >3x ULN 2871533 (L.3) 16779 (2.1) 0.75
Aspartate aminotransferase »3x ULN 2271533 (L.4) 18/779(2.3) 0.13
Creatine kinase >3x ULN 56/1507 (3.7) 38771 (4.9) 0.18




EVO LOCU MAB Table 2. Clinical Characteristics of the Patients at Baseline.*
h —= —_ —_— Evolocumab Standard-Therapy
ORIG) ..L ARTICLE H Group Group
Eharactaristic (N=2576) (N=1439)
. Mean age 50—y 578110 58 2+10.9
Efﬁcacy and Safety of Evolocumab in Male sex — o, (%) 1450 (50.1) 765 (51.4)
Reducing Lipids and Cardiovascular Events i varf A o8] (B}
Marc S. Sabatine, M.D., M.P.H, Robert P Giugliang, M.O, et Amearics B2 (04 IS
Stephen D. Wivioti, M.D., Frederick | Raal, M8, 8.Ch., M.Med., Ph:D Europe 120% (#0.5) 597 [40.1)
Dirk |: Blomi, M.B., Ch.B., M. Med , Fn.D,, jenmifer Robinson, M.0. MBH Asia Pacific or South Africa 369 (12.4) L7 (L2.6)
C!-,-i-::.e M. Ballamtyne, MLD., Ransi Somaratne, MO, Jason Lepg, Ph.D, Cardiovascular risk factor— no. (%) 2379 (79.9) 1711 (81.3)
Scott M. Wasserman, MDD ‘Rober Scott, M.D., Michael |. Koren, M. D, Hypertension 1545 (51:9) 777 (513)
arid Evan A. Stein, M.D., Mi.D., for the Open-Label Study of Long-Term Dizbetes mellitus 382 (12.8) 217 (14.6)
Evaluation against LDL Cholesterol {O5LER) [nvestigators Metzbalic syndrome 1033 (34.8) 475 (31 9)
Current cigarette use 465 (E5.6) I3 (14.9)
ARSTRALCT Family history of premature coronary artery disease] 724 [14.3) 362 (#4.3)
Known familial hypercholesterolemia 183 (9.7) 151 (101}
BACKGROUND Moderately high nisk ar high risk on NCEP] 1337 (4.8 £03 [46.3)
Evolocumah, a monocional antibody that inhibits proprotein comvertase subtilisin— oo ity i dikiss — o, (98}
kexin type 9 (PCSKY), significantly redoced low-density lipoprotein (LDL) choles- Ay 589 (19.8) 307 (20.6)
E-eml ‘evels in shoreterm smdies. We conducted wwo extension sudies to obrain Myocardial infacetion 76 (33} 141 (3.5)
longertein day, Percutznecus coronary intervention 325 (10.9) 170 (11.4)
a—— Coronary-artary bypass grafting 185 (6.2} 110 (7.4)
Iir two open-labe!, randomized trials, we enrolled 4465 patients who had completed Corioecniiestlar S parppinsdattiry iskess—: no. (K]
1 of 12 phase 2 or 3 studies (“parent trials") of evolocumats. Regardiess of study Any 266 {£.3) 145 )
ETOup assig nments in the parent tria's, eligible patients were mndomly assigned in Carctid- or vertebral-artery disease 84 (3.2} 62 (4.2)
a 2:1 ratio to receive gither evolocumab {140 mg every 2 weeks or 420 mg monthly) Stroks 81(17) 37 (23]
plus standard therapy or standard therapy alone. Patients were followed for 2 me- Peripheral-artery disease 83 (29) 50 {3.4)
dian of 11.1 months with assessment of lipid levels, safety, and {2s a prespecitied Medication use —no. (%)
exploratory analysis) admdicated cardiovascilar events ncluding death, myocardial Statin'§
inifarction, unstable angina, coronary revascularization, stroke, transient jschemie Ay 2073 (69.7) 1055 (70.9)
attack, and heart faitire. Data from the two trials were combined. High-intensity 795 (26.7) 415 (2779)
Moderate-intensity 1034 (347) 573 (35.1)
Ll ) . Low-ntenzity 240 (8.1) 118 (7.9)
As compared with standard therapy alone, evolocumahb reduced the level of LLL b 4(01) o
cholesterol by 61%, from a median of 120 mg per deciliter to 48 mg per deciliter i, 176 (12.6) 226 (15.4)
(P<0.001). Most adverse events ocourred with similar frequency in the two groups, o o S 3
although neuTocognitve events were reported more frequently in the evolocumab Wit k] umiateral nbcafinn o prament stoudy, [IRE) —pu
group. The Tisk of adverse events, Including newrocognitive events, did not vary LD cheilestem) TRy 121 {37151}
significantly according to the achieved level of LDL cholesterol. The rate of cardio- Total cholesteral 202 [175-234) 205 (174-235)
vascular events at 1 year was reduced from 2.15% in the standard-therapy group to HDL cholesteral 51 {42-62} 31 {42-62)
0.95% in the evolocumab groop (Mazard ratio in the evolocumab group, 047; 95% Trighycendes 120 {89-165) 118 (39-167)

confidence mterval, 0028 to 0.78; P=0L003}.
* Baseline characteristics are based on data that were obtained st the start of the parent study; values for statin use and
intensity are based on data from the start of the OSLER program, There were no significant differences between the

CONCLUSIONS two groups at baseline. To convert the values for trigiycerides to millimoles per liter, multiply by 0.01129. HDL denotes

During approximately 1 year of therapy, the use of evalocumab plus standard ther high-density lipaprotein, and IQR interquartile range.

apy, as compared with standard therapy alone, significanty reduced DL choles + Raca was self-reported

terol levels and reduced the incidence of cardiovascular events in 3 prespecified but A family history of premature coronary artery disease was defined as the presence of coronary anery diseasa in & first-
exploratory analysis, (Funded by Amgen; OSLER-1 and OSLER-2 ClinicalTrials.sov degree male reiathre 33 years of age or younger or in a fist-degree female relative 65 years of age or younger.

§ According to the criteria of tha National Cholesteral Education Program [NCEP), moderately high or high risk is de-
fined as coronary heart disease, coronary heart disesse equivalent, or two or more cardiovascular risk factors with an
estimated 10-year risk of cardiovascular events of 10% or mare.

4 The intensity of statin therapy was defined acrording to recent guidelines *

mumbers, MCTHI4398E0 and HWCTOLES4918.)
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EVOLOCUMAB IN REDUCING CARDIOVASCULAR EVENTS
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20+
0 T /;, T T T T |
Base- - 12 24 36 48
line Weeks

No. at Risk
Standard therapy 1489 394 1388 1376 402 1219
Evolocumab 2976 864 2871 2828 841 2508
Absolute reduction (mg/dl) 60.4 73.4 704 72.7 70.5
Percentage reduction 453 7 809 58.8 54.0 58.4
P value <0.001 <0.001 <0.001 <0.001 <0.001

Figure 1. Low-Density Lipoprotein (LDL) Cholesterol Levels.

LDL cholesterol was measured in both the OSLER-1 and OSLER-2 trials at 12, 24, and 48 weeks and in the OSLER-1
trial at 4 and 36 weeks. Shown are median values with 95% confidence intervals in the two studies. Values for the
baseline measurement were obtained before randomization into a parent study. The dashed lines indicate that pa-
tients were receiving either evolocumab or placebo during the period from baseline to enrollment into OSLER. In
the chart below the graph, the absolute and percentage reductions in the LDL level in the evolocumab group are
compared with those in the standard-therapy group and are presented as means. To convert the values for choles-
terol to millimoles per liter, multiply by 0.02586.




EVOLOCUMAB IN REDUCING CARDIOVASCULAR EVENTS
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Days since Randomization

No. at Risk
Standard therapy 1489 1486 1481 1473 1467 1463 1458 1454 1447 1438 1428 1361 407
Evolocumab 2976 2970 2962 2949 2038 2930 2920 2910 2901 2885 2871 2778 843

Figure 2. Cumulative Incidence of Cardiovascular Events.

Included among the cardiovascular events were death, myocardial infarction, unstable angina requiring hospitaliza-
tion, coronary revascularization, stroke, transient ischemic attack, and hospitalization for heart failure. Cardiovascu-
lar events were reported in 29 of 2976 patients in the evolocumab group (Kaplan—Meier 1-year event rate, 0.95%)
and in 31 of 1489 patients in the standard-therapy group (Kaplan—Meier 1-year event rate, 2.18%). The inset shows
the same data on an expanded y axis. The P value was calculated with the use of a log-rank test.




Table 3. Adverse Events and Laboratory Results.*

Evolocumab Group Standard-Therapy Group

Variable (N=2976) (N=1489)
no. (%)
Adverse events
Any 2060 (69.2) 965 (64.8)
Serious 222 (7.5) 111 (7.5)
Leading to discontinuation of evolocumab 71 (2.4) NA
Muscle-related 190 (6.4) 90 (6.0)
Injection-site reaction 129 (4.3) NA
Neurocognitive eventy 27 (0.9) 4 (0.3)
Otheri:
Arthralgia 137 (4.6) 48 (3.2)
Headache 106 (3.6) 32 (2.1)
Limb pain 99 (3.3) 32 (2.1)
Fatigue 83 (2.8) 15 (1.0)
Laboratory results
Alanine or aspartate aminotransferase >3x ULN at any visit after 31 (1.0 18 (1.2)
baseline
Creatine kinase >5x ULN at any visit after baseline 17 (0.6) 17 (1.1)

* NA denotes not applicable, and ULN upper limit of the normal range.

1 Neurocognitive events were delirium (including confusion), cognitive and attention disorders and disturbances, dementia
and amnestic conditions, disturbances in thinking and perception, and mental impairment disorders.

1 Included in this category are adverse events that were reported in at least 1% of patients in the evolocumab group and
in more patients in the evolocumab group than in the standard-therapy group by at least 1 percentage point.




Nuove opzioni nelle dislipidemie: Costi e Benefici

A New Class of Antihyperlipidemic

« PCSK9 = Proprotein convertase subtilisin/kexin type 9

» Two PCSK9 inhibitors approved by FDA, summer
2015

— Repatha ™ (Evolocumab, Amgen)
— Praluent® (alirocumab, Sanofi/Regeneron)

* FDA approval based on evidence showing marked
reduction (up to 70%) in LDL vs placebo



Nuove opzioni nelle dislipidemie: Costi e Benefici

FDA Indications?3

« Adjunct to diet and maximally tolerated statin
therapy in adult patients requiring additional
medication and who have:

— Heterozygous familial hypercholesterolemia

— Clinical atherosclerotic disease CVD

— Homozygous familial hypercholesterolemia
(additional indication for evolocumab)

4.1 Indicazioni terapeutiche PRALUENT (Aliro)
Praluent e indicato 1 adultt con ipercolesterolemia primarta (famuliare eterozigote o non familiare) o
dislipidemia mista, in aggiunta alla dieta
{0 assoctazione co una stafina o una statina con alire terapie fpolipemizzanti i pazienti non i
grado di raggiungere gl obiettivi per il colesterolo LDL (C-LDL) con la dose massima tollerata
di statine oppure
i1l monoterapia o 1n assoctazione con alfre terapie ipolipemizzanti i pazienti tntollerant alle
statine o per 1 quali una statina & contromdicata.

[ 'effetto di Praluent su morbilita e mortalita cardiovascolare non & stato ancora determmnato,

4.1 Indicazioni terapeutiche

'REPATHA (Evolo)

Ipercolesterolemia e dislipidemia mista

Repatha ¢ indicato nei pazienti adulti affetti da ipercolesterolenua primaria (familiare eterozigote e

non familiare) o da dislipidemia mista, in aggiunta alla dieta:

*  inassociazione ad una statina o ad una statina con altre terapie ipolipemizzanti in pazienti che
non raggiungono livelli di LDL-C target con la dose massima tollerata di una statina, oppure

*  inmonoterapia o in associazione ad altre terapie ipolipemizzanti in pazienti intolleranti alle
statine o per i quali "uso di statine & controindicato.

Ipercolesterolemia familiare omozigote

Repatha ¢ indicato in associazione ad altre terapie ipolipemizzanti negli adulti e negli adolescenti di
almeno 12 anni di eta con ipercolesterolemia familiare omozigote.

L'effetto di Repatha sulla morbilita e sulla mortalita cardiovascolare non é ancora stato determinato.



Nuove opzioni nelle dislipidemie: Costi e Benefici

Efficacy in Clinical Trials
« Evolocumab and alirocumab have similar effects on
LDL (no head-to-head trials for direct comparison)?
— Alirocumab: 39% to 62% J, LDL
— Evolocumab: 47% to 56% 4 LDL

* New meta-analysis® evaluated 24 phase 2 or 3 RCTs
comparing PCSK9 inhibitor therapy vs placebo:

— LDL significantly decreased by ~50% with PCSK9
inhibitors (P<.001)

Navarese EP, Kolodziejczak M, Schulze V, et al. Effects of PCSK9 antibodies in adults with
hypercholesterolemia: A systematic review and meta-analysis. Ann Intern Med. 2015;163:40-51.



Nuove opzioni nelle dislipidemie: Costi e Benefici

PCSK9 Inhibitors Added
to Statin Monotherapy

« Studies found a PCSK9 inhibitor added to statin
monotherapy may J LDL by additional 50%-70%°

« Meta-analysis:” 20 RCTs evaluating PCSK9 inhibitors
added to various agents vs placebo found combined
therapy with PCSK9 inhibitors’:

— Significantly lowers LDL, total cholesterol,
triglycerides, apolipoprotein-B, lipoprotein(a)

— Increases HDL, apolipoprotein-Al

Li C, Lin L, Zhang W, et al. Efficiency and safety of PCSK9 monoclonal antibody on

hypercholesterolemia: a meta-analysis of 20 randomized controlled trials. J Am Heart Assoc.
2015;4:



Nuove opzioni nelle dislipidemie: Costi e Benefici

Dosage and Administration®?

Alirocumab: SQ injection every 2 weeks at 75 mg?

~ May increase to max dose of 150 mg every two
weeks

Evolocumab: SQ injection every 2 weeks at 140 mg?
~ May increase to 420 mg once every four weeks

Contraindications: Hx hypersensitivity reactions to
evolocumab, alirocumab

No dose adjustments needed in mild to moderate
hepatic and renal impairment
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Annual Cost

May Create Barriers to Access

Evolocumab: $14,100
Alirocumab: $14,600

Companies may provide co-pay incentives and/or

offer to cover part of the costs

PRALUENT*SC 2PEN 150MG 1ML a
ALIROCUMAR Descrizione prodotin: REPATHA*SC 2PEN 140MG 1ML
044500080 Principio attivo! EVOLOCUMAB
SANOF] SpA
T Codice prodotio: 044317030
]
Produttore (Titolare AIC); AMGEN DOMPE' SpA
CON RICETTANON RIPETIBILE Cancedibile SSN: Mo
S072H0 Hote limitative:
Ricetta: CON RICETTA NON RIPETIBILE
PRALUENT*SC 2PEN 75MG 1ML
ALIROCUMAB Giutine:
QpSENe) Prezzo al pubblico: €1272,48
SANOF] SpA N
Mo
CON RICETTA NON RIPETIBILE Circa 1270 euro al mese !
€1272,00

X 12 = 15000/anno
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JAMA 2016 Dec 13:316(22)2373-2334. doi: 10.1001/jama.2016.16951

Effect of Evolocumab on Progression of Coronary Disease in Statin-Treated Patients: The GLAGOV
Randomized Clinical Trial.

Nicholls SJ', Purl R*, Anderson T3, Ballantvne CM*, Cho L*, Kastelein JJ*, Koenio W®°, Somaratne R7, Kassahun H', Yang J7, Wasserm a
Podolec J%, Ophuis AQ'®, Comel JH*!, Bargman M2, Brennan DM?, Nissen SE2 1 3 d Icembre 201 6

+/ Author information

Abstract

IMPORTANCE: Reducing levels of low-density lipoprotein cholesterol (LDL-C) with intensive statin therapy reduces progression of coronary
atherosclerosis in proportion to achieved LDL-C levels. Proprotein convertase subtilisin kexin type 9 (PCSKS9) inhibitors produce incremental
LDL-C lowering in statin-treated patients, however, the effects of these drugs on coronary atherosclerosis have not been evaluated

OBJECTIVE: To determine the effects of PCSK9 inhibition with evolocumab on progression of coronary atherosclerosis in statin-treated
patients

DESIGN, SETTING, AND PARTICIPANTS: The GLAGOV multicenter, double-blind, placebo-controlled, randomizad clinical trial (enroliment
May 3. 2013, to January 12. 2015) conducted at 197 academic and community hespitals in North America. Europe, South America. Asia
Australia, and South Africa and enrolling 968 patients presenting for coronary angiography

INTERVENTIONS: Participants with angiographic coronary disease were randomized to receive monthly evolocumab (420 mg) (n = 484) or
placebo (n=484) via subcutaneous injection for 76 weeks, in addition to statins,

MAIN OUTCOMES AND MEASURES: The primary efficacy measure was the nominal change in percent atheroma volume (PAV) from

haasline tn weak 78 measured hv serial intravacenlar nltrasannaranhv (IVLISY Imaaina Sacandarv efficary measures wara naminal channe in
The primary efficacy parameter, PAV, increased 0.05% with placebo and decreased 0.95%
with evolocumab (difference, -1.0% [95% CI, -1.8% to -0.64%]; P <.001). The secondary
efficacy parameter, normalized TAV, decreased 0.9 mm3 with placebo and 5.8 mm3 with
evolocumab (difference, -4.9 mm3 [95% CI, -7.3 to -2.5]; P<.001). Evolocumab induced
plaque regression in a greater percentage of patients than placebo (64.3% vs 47.3%;
difference, 17.0% [95% CI, 10.4% to 23.6%]; P <.001 for PAV and 61.5% vs 48.9%; difference,
12.5% [95% ClI, 5.9% to 19.2%]; P<.001 for TAV).
Conclusions and Relevance: Among patients with angiographic coronary disease treated
with statins, addition of evolocumab, compared with placebo, resulted in a greater decrease in
PAV after 76 weeks of treatment. Further studies are needed to assess the effects of PCSK9
inhibition on clinical outcomes.
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ORIGINALRESEARCHARTICLE Q@6

Reductions in Atherogenic Lipids and Major

Cardiovascular Events

A Pooled Analysis of 10 ODYSSEY Trials Comparing Alirocumab With Control

Editorial, see p 1944

BACKGROUND: A contmuous relationship between reductons in low-density
fipoprotein chotesteral (LDL-C) and major adverse cardiovascular events (MACE] has
been observed in statin and ezetimibe outcomes frials down to achieved levels of
54 mg/dl. However, it is uncertain whether this refationship 2xtends to LDLC levels
<50 ma/dl. We assessed the relationshin between additional LDLC, non-high-
density lipoprotein cholesterol, and apolipoprotein B100 reductions and MACE
among patients within the ODYSSEY tnals that compared alirccumab with controls
(placebo/ezetimibe), mainly 2s addon therapy to mazimally tolerated statin,

METHODS: Data were pooled from 10 double-blind trials (6699 patienfyears of
follow-up). Randomization was to alirocumab 75/150 mg every 2 weeks or control
for 24 to 104 weeks, added to background stafin therapy in 8 trials. This analysis
included 4974 patients (2182 taking afirocumab, 1174 faking placebo, 618 takine
ezetimibe). In a post hoc analysis, the refationship between average ~~*

fipid levels and percent reductions in fipids from base™=-
MACE (coronary hieart disease death —

stroke, or unsiable 2~

fin
con TS\SSEOMES ‘I\a.\quwsEY trials, greater

percy - s 10Wer of-reatment LDL-C were associated
with ¢ _ucnice of MACE, including very low levels of LDL-C (<50 mg/dL).
These nruﬁngs require further vahdation in the ongoing prospeciive ODYSSEY
OUTCOMES trial

CLINICAL TRIAL REGISTRATION: URL- htips://www. chmcattriais. gov. Unique
identifiers: NCT01507831, NCT01623115, NCT01709500, NCT01617655,
NCTC1644175, NCTC1844188, NCTO1644474, NCTO1730040, NCTO1730053,
and NCTO1709513

Girrutation. 2016:134:1931-1943_00L 10.1181/GROULATIONARA 118 024804
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Amgen Announces Repatha® (Evolocumab) 2017
Significantly Reduced The Risk Of Cardiovascular
Events In FOURIER Outcomes Study

Landmark Repatha Cardiovascular Outcomes Study Meets Primary and Key
Secondary Endpoint

Detailed Results to be Presented at ACC 66th Annual Scientific Session

THOUSAND OAKS. Caltf.. Feb. 2, 2017 /PRNewswire/ -- Amgen (NASDAQ:AMGN) today
announced that the FOURIER trial evaluating whether Repatha® (evolocumab) reduces the risk of
cardiovascular events in patients with clinically evident atherosclerotic cardiovascular disease
(ASCVD) met its primary composite endpoint (cardiovascular death. non-fatal myvocardial
infarction (MI), non-fatal stroke. hospitalization for unstable angina or coronary revascularization)
and the key secondary composite endpoint (cardiovascular death, non-fatal MI or non-fatal
stroke). No new safety issues were observed.

The EBBINGHAUS cognitive function trial conducted in FOURIER patients also achieved its
primary endpoint. demonstrating that Repatha was non-inferior to placebo for the effect on
cognitive function.

Detailed results from the Repatha FOURIER outcomes frial will be presented at the American
College of Cardiology (ACC) 66= Annual Scientific Session Late-Breaking Clinical Trials session

Alirocumab : ODISSEY OUTCOMES... risultati fino 2017 / inizio 2018
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JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 8%, NO. 5, 2017
G 2077 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN ISSN 073%-1097
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER hitp:/ /s ol org/t0 1016/ (acc 2016 o)
THE CC BY-NC-ND LICENSE (nttp://creativecommons.org/licenses/sy-nc-na/4 0/)

ORIGINAL INVESTIGATIONS

Safety of Very Low Low-Density ®

CrossMark
Lipoprotein Cholesterol Levels
With Alirocumab
Pooled Data From Randomized Trials orall reatment
1 oup
Jennifer G. Robinson, MD, MPH,” Robert S. Rr~~- ere not 355°C‘at W\ ared 10 be increase 0\266876.
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.fjcreR
\icense (hee —ward TrOM 14 trials were analyzed (double-blind treatment 8 to 104 weeks; n = 3,340 alirocumab, n=1,894

—ntrol [placebo or ezetimibe]; representing 4,029 [alirocumab] and 2,114 [control] double-blind patient-years' exposure).



AGENZIA ITALIANA DEL FARMACO

DETERMINA 1 febbraio 2017

Classificazicone del medicinale per uso umarl

«Repatha», ai sensi
dell'art. 8, comma 10, della legge 4 icembre } N 537
(Determina n. 172/2017). (17A01047)

(GU n.31 del 7-2-2017 Determina:

Classificazione ai fini della rimborsabilita’
Indicazioni terapeutiche oggetto della negoziazione.
Ipercolesterolemia e dislipidemia mista.

«Repatha» €' indicato nei pazienti adulti affetti da ipercolesterolemia primaria
(familiare eterozigote e non familiare) o da dislipidemia mista, in aggiunta
alla dieta: in associazione ad una statina o ad una statina con altre
terapie ipolipemizzanti in pazienti che non raggiungono livelli di
LDL-C target con la dose massima tollerata di una statina, oppure
in monoterapia o in associazione ad altre terapie
ipolipemizzanti in pazienti intolleranti alle statine o per i quali
I'uso di statine e' controindicato.

Ipercolesterolemia familiare omozigote.

«Repatha» €' indicato in associazione ad altre terapie ipolipemizzanti negli
adulti e negli adolescenti di almeno dodici anni di eta' con ipercolesterolemia
familiare omozigote.

L 'effetto di «Repatha» sulla morbilita' e sulla mortalita * cardiovascolare non €'
ancora stato determinato.
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Il medicinale «Repatha» nelle confezioni sotto indicate e * classificato come
segue:

confezione: «140 mg - soluzione iniettabile - uso sottocutaneo

- siringa preriempita (vetro) (sureclick) 1 ml - 1 penna preriempita .
-classe di rimborsabilita’: A;

prezzo ex factory (IVA esclusa): € 217,34; 4

prezzo al pubblico (IVA inclusa): € 358,70;

confezione: 140 mg - soluzione iniettabile - uso sottocutaneo -

siringa preriempita (vetro) (sureclick) 1 ml - 2 penne preriempite - :
classe di rimborsabilita': A;

prezzo ex factory (IVA esclusa): € 434,68; 4

prezzo al pubblico (IVA inclusa): € 717,40.

Ai fini delle prescrizioni a carico del SSN, i centri utilizzatori specificatamente
individuati dalle regioni, dovranno compilare la scheda raccolta dati

informatizzata di arruolamento che indica i pazienti eleggibili e la scheda di

follow-up, applicando le condizioni negoziali secondo le indicazioni
pubblicate sul sito dell’Agenzia, piattaforma web - all'indirizzo
https://www.agenziafarmaco.gov.it/registri/ che costituiscono parte
integrante della presente determinazione. E' esclusa la prescrizione
in modalita’' cartacea temporanea.
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Applicazione di uno sconto progressivo in base al meccanismo
prezzo/volume, come da condizioni negoziali.

Validita' del contratto: 24 mesi.

Art. 2

Condizioni e modalita' di impiego

Prescrizione del medicinale soggetta a quanto previsto

dall'allegato 2 e successive modifiche, alla determinazione 29

ottobre 2004 - PHT Prontuario della distribuzione diretta, pubblicata
nel supplemento ordinario alla Gazzetta Ufficiale n. 259 del 4
novembre 2004.

Art. 3

Classificazione ai fini della fornitura

La classificazione ai fini della fornitura del medicinale «Repatha»
e' la seguente: medicinali soggetti a prescrizione medica limitativa,
vendibili al pubblico su prescrizione di centri ospedalieri e di
centri specialistici individuati dalle regioni o su prescrizione di
cardiologo, internista (RRL).
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AGENDA

- MTP inhibitor
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LOMITAPIDE : microsomal triglyceride transport protein (MTP) inhibitor

Liver

TP inhibitor
(lomitapid

The assembly of very low density lipoprotein (VLDL) requires the loading of triglyceride (TG) to
the ApoB in the liver.

MTP works in this process and transfers TG to the ApoB. The secreted VLDL is converted to
LDL in the bloodstream.

Lomitapide inhibits the action of MTP inhibiting the assembly of VLDL in the liver, which results
in decreased LDL in the bloodstream.
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See Comment page 7
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Efficacy and safety of a microsomal triglyceride

transfer protein inhibitor in patients with homozygous
familial hypercholesterolaemia: a single-arm, open-label,
phase 3 study

Moarina Cuchel, Emma A Meagher, Hendrik dis Toit Theron, Dirk | Blam, A David Marais, Robert A Hegele, Maurizio R Averna Cesare B Sirtari
Prediman K Shah, Danie! Gawdet, Claudia 5tefanuiti, Giovanni B Vigna Arma M E Du Plessis; Kathleen | Propert, William | Sasiefa,
LeAnneT Bloeden. Daniel | Rader, for the Phase 3 HoFH Lomitapide Study investigators <

Summary

Background Patients with homozygous familial hypercholesterolaemia respond inadequately to existing drugs. We
aimed lo assess the efficacy and safety of the microsomal triglyceride transfer protein inhibitor lomitapide in adults
with this disease.

Methods We did a single-arm, open-label, phase 3 study of lomitapide for treatment of patients with homozygous
familial hypercholesterolemia. Current lipid lowering therapy was maintained from 6 weeks before baseline through
to at least week 26. Lomitapide dose was escalated on the basis of safety and tolerability from 5 mg to @ maximum of
60 mg a day. The primary endpoint was mean percent change in levels of LDL cholesterol from baseline to week 26,
after which patients remained on lomitapide through to week 78 for safety assessment. Percent change from baseline
to week 26 was assessed with a mixed linear model.

Findings 29 men and women with homozygous [amilial hypercholesterolaemia, aged 18 years or older, were recruited
from 11 centres in four countries (USA, Canada, South Africa, and Italy). 23 of 29 enrolled patients completed both the
efficacy phase {26 weeks) and the full study (78 weeks). The median dose of lomitapide was 40 mg a day. LDL cholesterol
was reduced by 50% (95% CI—62 to—39) from baseline (mean 8-7 mmol/L [SD 2-9]) to week 26 (4-3 mmol/L [2-5];
p<0-0001). Levels of LDL cholesterol were lower than 2-6 mmeol/L in eight patients at 26 weeks. Concentrations of LDL
cholesterol remained reduced by 44% (95% CI-57 to —31; p<0-0001) at week 56 and 38% (=52 to —24; p<0-0001) at
week 78, Gastroinlestinal symptoms were the most common adverse event. Four patients had aminotransaminase
levels of more than five times the upper limit of normal, which resolved after dose reduction or temporary interruption
of lomitapide. No patient permanently discontinued treatment because of liver abnormalities.

Interpretation Our study suggests that treatment with lomitapide could be a valuable drug in the management of
homozygous familial hypercholesterolaemia.

Funding FDA Office of the Orphan Product Development,Aegerion Pharmaceuticals. -

40mg/die
(per os)

» Lojuxta 5/10/20 mg
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Figure 1: Mean percent changes in LDL cholesterul, total cholesterol, and ApoB levels from baseline to
week 26 (end of efficacy phase)
Data available at each time point are expressed as mean (SD).
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Alanine transaminase and aspartate transaminase levels and percentage of hepatic fat in the liver

Data are mean, 95% CI. Laboratory reference ranges for alanine transaminase levels were 10-40 U/L in men and 10-33 U/L in women; reference ranges for
aspartate transaminase levels were 10-43 U/L in men and 10-36 U/L in women (A). Percentage of fat in the liver, as measured by nuclear magnetic
resonance spectroscopy at baseline and 26, 56, and 78 weeks of lomitapide treatment (n=20; B).
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“Interpretation

We report that lomitapide, when given in addition to currently
available lipid-lowering therapy, results in an additional 50%
reduction in LDL cholesterol, potentially bringing these high-
risk patients closer to target levels.

The limitations due to the single-arm, open-label design and the
safety considerations of potential dose-related transaminase
elevations, and liver-fat accumulation are counterbalanced
and outweighed by the significant LDL cholesterol-lowering eff
ects of lomitapide in this severe disorder of unmet medical
need.

Our study suggests that treatment with lomitapide could be a
valuable drug in the management of homozygous familial

hypercholesterolaemia.”
Cuchel M et al , Lancet 2013
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The lipid-lowering effects of lomitapide are unaffected by adjunctive @mwm
apheresis in patients with homozygous familial

hypercholesterolaemia — A post-hoc analysis of a Phase 3, single-arm,

open-label trial

C. Stefanutti °, D). Blom “, M.R. Averna ‘, EA. Meagher , H. dT. Theron , AD. Marais ",
RA. Hegele |, CR. Sirtori %, PXK. Shah ", D. Gaudet ', G.B. Vigna , B.S. Sachais *,

S. Di Giacomo “, A.M.E. du Plessis “, LT. Bloedon ', ]. Balser ™, D.]. Rader “, M. Cuchel * ",
For the Phase 3 HoFH Lomitapide Study Investigators

“Conclusion: The LDL-C lowering efficacy of
lomitapide is unaffected by lipoprotein apheresis.”



Nuove opzioni nelle dislipidemie: Costi e Benefici

SOCIETA ITALIANA PER LO STUDIO DELLA ARTERIOSCLEROSI

HOMEPAGE LA SOCIETA SEZION|I REGIONALI RICERCA E PREMI ISCRIZIONE

FONDAZIONE SISA CONTATTACI

Novita vedi archivio 4—
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' Lomitapide ottiene |'autorizzazione all'immissione in commercio

\ Con |3 pubblicazione della decisione AIFA (Agenzia ltaliana del Farmacso) in Gazzetta Ufficiale (G.U,
133 dell'i1/6/2015), lomitapide ha ricevuto: lautarizzazione ufficiale per la commercializzazione in
‘ Italia, rimborsabite a carico del Servizio Sanitario Nazionale (classe A).

| Lomitapide (nome commerciale Lojuxta), della statunitense Asgerion Pharmaceuticals, & approvato
‘ per [uso in pazienti adulti affetti da ipercolesterolemia familiare omozigote (HoFH) come ferapia

adiovante di una dieta a basso tenore di grassi e dj altri medicinali ipolipemizzanti con o senza
| aferesi delle lipoproteine a bassa densita (LDL).

| La decisione di AIFA segue lautorizzazione alla commercializzazione in Eurcpa ottenuta a luglio 2013.
| {Lomitapide disponibile m italia per lipercolesterolemia familiare omozigote) Sempre nel 2013, era
| stata pubblicata in Gazzetta Ufficiale (G.U. 193 del 19/8/2013) la determina AIFA circa linserimento
| del medicinale per use umano A«lomitapideA» nellelenco del medicinali erogabili 2 totale carico del
| Servizio Sanitario Mazionale (ai sensi del provvedimento della Commissione Unica del Farmaco
| concemente listituzione dellelenco dej medicinali innovativi la cui commercializzazione e autorizzata
| in altri Stati ma non sul territorio nazionale, dei medicinali non ancora autorizzati ma sottoposti a
| sperimentazione dlinica e dei medicinali da impiegare per una indicazione terapeutica diversa da
| quella autorizzata, da erogarsi a totale carico del Servizio Sanitaric Mazionale qualora non asista
| valida alternativa terapeutica, legge 23 dicembre 1996 n, 648).

Ora lomitapide, come riportato in Gazzetta Ufficiale, & “soggetta 3 prescrizione medica timitativa,
| da rinnovare volta per volta, vendibile al pubblico su prescrizione di centri ospedalieri o di specialisti

- cardiotogo, endocrinologo, internista”.

i GU 132/2015 con 3 determina AIFA
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“CONCLUSIONI/ RIASSUMENDO”:

- Linee guida ESC / EAS 2016 per il management delle dislipidemie

-Sono uscite le nuove linee guida AACE 2017 per il
management delle dislipidemie !!

-Vengono recepite le nuove evidenze in merito all’ ezetimibe

-Inibitori di PCSK9 promettenti studi clinici in aggiunta a statine/altri
ipolipemizzanti, con buon profilo di sicurezza, ma s\#no in attesa del
‘costo definitivo’” e delle indicazioni AIFA di rimbor#aailita

- inibitori di MTP (Lomitapide) promettente risorsa aggiuntiva
all’ aferesi in HoFH
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