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Lp(a) distribution in the population
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Men Women

Lp(a) Distribution in general population
Lp(a) Level =50 mg/dL =100 mg/dL =200 mg/dL
Prevalence  20% 5% 0.2%
Number (US) 60,000,000 15,000,000 600,000

Globally 1,400,000,000 350,000,000 14,000,000

Fraction of population

20%

0 50 100 150 200 O 50 100 150 200
Lp(a) (mg/dL) Lp(a) (mg/dL)

Eur Heart J 2010 Dec; 31(23): 2844—-2853.
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Genetically elevated Lp(a)
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Lipoprotein(a) and CV risk

@ Curapean | leart Journal (2010) 31, 2844 2653 CURRENT OPINION
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Lipoprotein(a) as a cardiovascular risk factor:
current status

Borge G. Nordestgaard '™, M. John Chapman?, Kausik Ray?, Jan Borén?,

Felicita Andreotti ®*, Gerald F. Watts®, Henry Ginsberg’, Pierre Amarenco?,
Alberico Catapano?, Olivier 5. Descamps %, Edward Fisher !, Petri T. Kovanen 2,
Jan Albert Kuivenhoven '3, Philippe Lesnik?, Luis Masana'4, Zeljko Reiner 15,
Marja-Riitta Taskinen '4, Lale Tokgézoglu'?, and Anne Tybjeerg-Hansen '%, for the
European Atherosclerosis Society Consensus Panell
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Genetically elevated Lp(a) and risk of Mi
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‘ No. of ‘ Participants, Events, Adjusted for Age and Sex Multivariably Adjusted NIQUE DES TILLEULS
Quartile Repeats No. No.
1 6-30 2160 181 f —e— F—e—
2 31-35 2159 158 —e— —eo—|
3 36-40 2159 137 e | [ —
4 [Reference]  41-99 2159 123 o P <.001 ® P <.001
0.8 1I 2 4 0.8 1‘ 2 4
HR (95% CI) HR (95% CI)
CGPS
KIV-2 Repeats
‘ No. of ‘ Controls, Cases,
Quartile Repeats No. No.
1 6-30 7016 287 e —eo—
2 31-35 7064 246 —eo— —o—
3 36-40 7095 219 —o—
4 [Reference] 41-99 7076 234 P =.005 ® P =.005
0.8 ‘: 2 4 0.8 1‘ 2 <
OR (95% CI) OR (95% CI)
CIHDS
KIV-2 Repeats
! No. of ‘ Controls, Cases,
Quartile Repeats No. No.
1 13-30 291 325 —e— e
2 31-35 304 311 F—eo— —e—
3 36-40 302 313 —e—| —eo—
4 [Reference]  41-96 333 282 ® P=.03 e P =.01
0.8 1I 2 4 0.8 “I 2 4
OR (95% CI) OR (95% ClI)

JAMA 2009 Jun 10;301(22):2331-9;. i ACADEMY



Lp(a) and aortic stenosis o
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CENTRAL ILLUSTRATION: Lp(a) and OxPL Drive Disease Progression by
Aggravating Calcification in Aortic Stenosis Patients
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{ Higher Risk of Aortic Valve Replacement
and Death

Zheng, K.H. et al. J Am Coll Cardiol. 2019;73(17):2150-62.

J Lipid Res, 2016 Jun:57(6):917-924
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Recommendations for lipid analysis EAS € @ ESC

European Society

of Cardiology
Lp(a) measurement should be considered at least once in each adult person’s lifetime to identify those with very high
inherited Lp(a) levels >180 mg/dL (>430 nmol/L) who may have a lifetime risk of ASCVD equivalent to the risk associated lla C
with heterozygous familial hypercholesterolaemia.
Lp(a) should be considered in selected patients with a family history of premature CVD, and for reclassification in people lla c
who are borderline between moderate and high-risk.
bt

di ideli 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce
-escardio.org/guidelines cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)



Diagnosis of Familial Hypercholesterolemia
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First-degree relative with known premature coronary and/or vascular disease
(men <55 years, females <60 years) il
OR Firstdegree relative with known LDL-C above the 95th percentile for age and sex
First-degree relative with tendinous xanthomata and/or arcus comealis 2
OR Children aged less than 18 years with LDL-C above the 95th percentile
for age and sex

Premature coronary artery disease (men <55 years, females < 60 years) 2
Premature cerebral or peripheral vascular disease (men <55 years,

Lp(a) is not in the o o 1

Dutch FH criteria ﬁ

l Arcus comealis prior to age 45 years

| LDL-C (mmol/L) |

- 8.5 or higher
-65t08.4

-50t06.4
-40104.9

DNA analysis: functional mutation in the LDLR, APOB or PCSK9 gene

& | O

0|k W o w

Stratification of familial hypercholesterolaemia (FH), as determined by total score using the
Dutch Lipid Clinic Network Criteria:

+ Definite FH = total score greater than 8 + Possible FH = total score between 3 and 5
- Probable FH = total score between 6 and 8 + Unlikely FH = total score of less than 3
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Lp(a) measurement
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A Antibody against a unique kringle (e.g. KV)

Small Apo(a) Isoform

Large Apo(a) Isoform

Each apo(a) molecule is only recognized
once. This allows measurement of Lp(a) in

/ molar units.
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Units: mg/dL

Units: nmol/L

Atherosclerosis 2019 Oct;289:181-183.
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For each LDL-C reduction of 38.67
mg/dL CHD risk reduction by 22%

Predicted Lp(a) reduction and CV outcome
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Circulation

PCSK9 mADb (evolocumab)- Lp(a) and CV outcomes ?

ORIGINAL RESEARCH ARTICLE

ORIGINAL INVESTIGATIONS N

Lipoprotein(a), PCSK9 Inhibition, and
Cardiovascular Risk
Insights From the FOURIER Trial
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m Evolocumab HR 0.75
m Placebo (95% CI 0.64-0.88)
ARR=2.41%
HR 0.89 NNT=41
07 (95% C1 0.79-1.01)
ARR=1.41% 9.91
NNT=71

8.15

Lp(a) <=120nmol/L Lp(a) >120 nmol/L

P interaction=0.099

Circulation 2019;139:1483

JE

Effect of Alirocumab on Lipoprotein(a)
and Cardiovascular Risk After
Acute Coronary Syndrome

A

Risk Reduction, %

Predicted 4-Year Absolute

25th 50th 75th
Baseline Lp(a) Percentile
M Lp{a) M Corrected LDL-C

JACC 2020;75:133
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Inclisiran and Lp(a)

Circulation

ORIGINAL RESEARCHARTICLE

Effect of an siRNA Therapeutic Targeting
PCSK9 on Atherogenic Lipoproteins
Prespecified Secondary End Points in ORION 1

Table 2. Lipids and Lipoproteins at Baseline and Day 180*

Lipoprotein(a)*
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3
2 0 L —_— 1 T
§ ;4‘.::#:%;%:—‘4 Baseline 127.2(52.31) | 1225(34.73) | 119.5(41.56) | 138.1(46.05) | 124.9(44.20) | 127.9(47.85) | 137.1 (70';8) 131.8(58.51)
- 0 i . 1 ) c Day 180 127.8 (48.77) 87.7 (38.98) 75.2 (44.65) 82.4(36.57) 124.1(39.57) | 82.9(40.36) 82.0 (70|3) 67.6(55.81)
s 20 Lp(a) l
8 Baseline 253 43.0 36.8 333 445 320 410 470
0 (85-1220) | (11.0-127.0) | (188-147.0) | (108-1515) | (12.0-1450) | (115-1340) | (9.8-140) | (11.0-160.5)
BL W 30 L] L 120 150 180 210
Visi Day Day 180 220 295 315 195 52.0 29.0 320 360
e <Nt ST SR (00-1380) | (9.0-225) | (140-1250) | (80-1450) | (9.0-1480) | (7.0-103.0) | (6.0-1325Y (8.0-130.0

Singiedote regmen

Circulation 2018;138:1304



Lp(a) Reduction and outcomes in FOURIER trial

HR for CHD, MI or urgent revascularization
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Lowering Lipoprotein(a) with apo(a)-antisense
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Antisense therapy targeting apolipoprotein(a): a randomised, KLINIK LINDE
double-blind, placebo-controlled phase 1 study Lmene apo(a)mm

RNase H1
Transcnptvon degrades
apo(a) mRNA

Antisense ollgonucleotlde
apo(a)

Sotirios Tsimikas, Nicholas J Viney, Steven G Hughes, Walter Singleton, Mark J Graham, Brenda F Baker, Jennifer L Burkey, Qingqging Yang,
Santica M Marcovina, Richard S Geary, Rosanne M Crooke, Joseph L Witztum

No apo(a)
produced

Antisense oligonucleotides targeting apolipoprotein(a)
in people with raised lipoprotein(a): two randomised,
double-blind, placebo-controlled, dose-ranging trials

(single stranded, DNA-like)
Nicholas | Viney, julian € van Capelleveen, Richard S Geary, Shuling Xia, Joseph A Tarni, Rosie Z Yu, Santica M Marcovina, Steven G Hughes,

Mark J Graharn, Rosanne M Crooke, Stanley T Crooke, Joseph L Wit zturm, Erik S Stroes, Sotirios Tsirmikas ISIS-APO(a),.
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Lowering Lipoprotein(a) with apo(a)-antisense

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Lipoprotein(a) Reduction in Persons
with Cardiovascular Disease

Sotirios Tsimikas, M.D., Ewa Karwatowska-Prokopczuk, M.D., Ph.D.,
loanna Gouni-Berthold, M.D., Jean-Claude Tardif, M.D., Seth J. Baum, M.D.,
Elizabeth Steinhagen-Thiessen, M.D., Michael D. Shapiro, D.O., Erik S. Stroes, M.D.,
Patrick M. Moriarty, M.D., Berge G. Nordestgaard, M.D., D.M.Sc.,
Shuting Xia, M.S., Jonathan Guerriero, M.B.A., Nicholas ). Viney, B.Sc.,
Louis O'Dea, M.B., B.Ch., BA.O,, and Joseph L. Witztum, M.D.,
for the AKCEA-APO(a)-L,, Study Investigators*
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Future trials with Lp(a)-lowering
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Lp(a) HORIZON OCEAN(a)-DOSE
E KLINIK LINDE
7680 Adults aged 18-80 y with ASCVD 240 Adults aged 18-80 y with ASCVD and LINIQUE DES TILLEULS
(MI, IS, PAD) and Lp(a) 270 mg/dL an Lp(a) 2150 nmol/L

Exclusion criteria
Uncontrolled HTN
NYHA class IV HF

Exclusion criteria
* Malignancy

* Malignancy . _
—>| « Major bleeding _ .| = Hepatic gr kidney
« Platelets <40 000 dysfunction

e Current or recent
niacin therapy

Hepatic or kidney
dysfunction
* Pregnant or nursing

/" Cvrisk factor optimization ¢ R — D
- Randomization =
S 7 N
Pelacarsen 80 mg Placebo 4 Dose groups ‘ Placebo ‘
SCQM of olpasiran !
A\ A\
Primary outcome Primary outcome
Time to first occurrence of MACE (CV death, Percent change in Lp(a) compared with
nonfatal M|, nonfatal stroke, and urgent baseline at week 36
coronary revascularization requiring
hospitalization)
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JAMA Cardiol. Published online May 18, 2022. doi:10.1001/jamacardio.2022.0987 ''--5U



Safety of low Lp(a) Levels — Risk of new diabetes
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Conclusion 5
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European guidelines recommend to measure Lp(a) at least once in each adult
Observational and genetical data suggest that Lp(a) is a causal CVD risk factor
Lp(a) > 180 mg/dL could be considered as a higher risk of CVD

Currently no specific drugs are effective to reduce strongly Lp(a) levels (PCSK9i
reduce Lp(a) by 30%)

Antisense therapy lowering Lp(a) are currently tested in large CV trials
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Merci pour votre attention
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The modern concept of lipid-lowering strategies to reduce 5
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2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce

Concept change I: More ambitious targets

Less "lipid-exposure" leads to prevention of lesion formation cordiovascular risk

@ESC 3 ESC GUIDELINES
Concept Change ": Treat (mUCh more) aggress“’ely 2021 ESC Guidelines on cardiovascular disease
From desirable target to "LDL-C elimination in the blood" prevention in clinical practice

Concept change lll: New powerful tools: Use lipid-lowering combination therapy
Statin +/- ezetimibe (+/- PCSK9mADb; inclisiran, bempedoic acid) induced LDL-C lowering reduces CV
risk

Concept change IV: New powerful tools: New CV risk scores
SCORE2 and SCORE2-0OP; Life-time CVD benefit and stepwise treatment-intensification approach



4 @ESC

Treatment goals for LDL-C across categoriesof ~ EAS @1
total cardiovascular disease risk of Carioioay

Treatmentgoal
for LDL-C . /m *SCORE 21% and <5%
3.0mmol/L [*.

~ *Youngpatients (TIDIM <35 years; T2DM <50 years) with DIVI
(116 mg/dL)

duration <10years without other risk factors

*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 2180/110 mmHg

*FH without other major riskfactors

N *Moderate CKD (eGFR 30-59 mL/min)

s *DMwj/otarget organ damage, with DIVI

1.8 mmo[/ L : duration 210 years or otheradditional risk factor
& >50% (70 mg/dL) / *ASCVD (dlinical/imaging)

reduction S *SCORE 210%

i Biacil *FH with ASCVD orwith another major risk factor
Rl 1.4 mmol/L «Severe CKD (€GFR <30mL/min)
(55 mg/d[_) M . *DIMI & target organ damage: 23 majm risk factors; or
~J.early onset of T1IDMof long duration(>20years)

N
AN
~

A
Llow Moderate High  very-High CVRisk

di /uideli 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce
AL OER cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
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Intensity of pharmacological LDL lowering EAS “51‘ @ESC

European Society
!

Intensity of lipid lowering treatment

Treatment Average LDL-C reduction
Moderate intensity statin =~ 30%

High intensity statin = 50%

High intensity statin plus =~ 65%

ezetimibe

PCSK9 inhibitor (Evolocumab, alirocumab, inclisiran and oral?¥ 60%
PCSK9 inhibitor plus high intensity statin = /5%
PCSK9 inhibitor plus high intensity statin = 85%

plus ezetimibe
Bempedoic Acid (ATP-Citrate Lyase Inhibitor) plus ezetimibe ~ =35%

ANGPTL3 inhibition with evinacumab (Approved FDA and UE for HoFH)

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

www.escardio.org/guidelines cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)



SWISS AGLA/GSLA linid gwdellnes (www.agla ch)

[ ]
Valeur cible: LDL-C <3.0 mmal/l 7

Pas de traitement pharmaceutique Envisager une statine Statine hautement efficace” Statine hautement efficace™

systématique s :
Conseils d'hygiene de vie Conssils dTygians devie

LDL-C <1.8 mmol/l et reduction de 50% ? LDL-C <1.4 mmol/l et réduction de 50% ?
rNunLDuii rl\‘mj—ﬂuii
SCORE ESC (pavs a bas rlsque): HF hétérozygote ASCVD manifeste ?
Risque faible: < 1% risque décés CV sur 10 ans L L
Chui Non r Olusi MNon
Risque élevé: 5-9% risque décés CV sur 10 ans Facteurs de risque supplementaires*? Qi
Risque tres élevé: 210% risque décés CV sur 10 ans .. |l l
—‘ — Non Oui
Score GSLA: <5.uL|I|]||l1;gm? <4.5Lr?ulﬁ§m1f
Risque faible: < 10% risque MCYV total sur 10 ans ML -
0 —l { 1 v \j v v
Risque élevé: >20% risque MCV total sur 10 ans Ezétimibe Inhibiteurs de la  Ezétimibe Inhibiteurs de la Ezétimibe
L PCSK9™ ¢ ¢ PCSK9™ ¢ ¢
vy A\ ¥
Poursuivre le traitement de Poursuivre le traitement de
maniere controlee maniere controlee
Contrdle du LDL-C: Tx/an; Controle du LDL-C: 1xfan;
plus souvent en fonction de la situation climgue plus souvent en fonction de la situation clinique 1 Y



