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Lp(a), also known as lipoprotein(a), is an
independent, inherited and causal risk factor
for cardiovascular disease, the leading cause
of death and disability worldwide. High Lp(a)
levels affect approximately 1in 5 people
worldwide.

The American Heart Association (AHA)
launched a 3-year national initiative, the Lp(a)
Discovery Project, to increase Lp(a) testing by
improving processes across care settings
through national education. As an
enhancement to this work, the AHA launched
the Lp(a) CHC Discovery Project which seeks to
identify various approaches and barriers to
testing for Lp(a) within community health
centers.
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UH Learning Objectives

* Discuss Lp(a) as a marker of risk

» Describe the pathophysiology of Lp(a) related calcific aortic
stenosis

« Describe clinical implications of aortic stenosis and Lp(a)

« Highlight future directions of research



Lipoprotein (a)

Causal and independent association with cardiovascular events

Genetic origin
and expressed
from LPAlocus

Several isoforms
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Lipoprotein (a): An Update on a Marker of Residual Risk and Associated Clinical Manifestations
Shah, Nishant P. et al.

American Journal of Cardiology, Volume 126, 94 - 102

Consists of about 30-
45% bound LDL

Standard lipid assays
cannot distinguish free
LDL from Lp(a)-LDL

Pathogenic mechanisms
include inflammatory,
atherogenic, and
thrombotic




Lp(a) Distribution by Gender
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Lp(a) Distribution by Race
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How is Lp(a) related to Aortic
Stenosis?

» Calcific aortic valve stenosis is the most prevalent form of valvular disease
worldwide, affected nearly 3% of the population over 65 years of age

« There are no current pharmacological treatments indicated to prevent the onset or
progression of calcific aortic valve stenosis, and definitive treatment is generally an
aortic valve replacement when the stenosis is severe and symptomatic

« Some evidence suggest long term exposure to risk factors such as hypertension or
chronic kidney disease can lead to rapid progression of aortic stenosis severity

* Lp(a) has been shown to have an independent and causal association with calcific
aortic stenosis beyond traditional risk factors

Rojulpote C,. Role of "8F-NaF-PET in assessing aortic valve calcification with age. Am J Nucl Med Mol Imaging. 2020 Feb 25;10(1):47-56. PMID: 32211218; PMCID: PMC7076301.
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Pathophysiology of Lp(a) related

Aortic Stenosis
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Lp(a) Molecule containing

Apo(a), ApoB100, &

Reduced Fibrinolysis LDL Core

* Lp(a) inhibits plasminogen
activation. Q
* Promoies cloi stability and
thrombosis,

Foam Cell Formation
* Chaidized phospholipids
(oxFL) on Lp(a) trigger
macrophage actrvation and

uptake, forming foam cells.
buildup.

Calcification
+ Promotes vascular and
valve calcification.

Inflammation

« OxPL and other Lp{a)-
mssocialed components
stimulate milammatory
cytokme release.

Plague Formation
* Lp{a) deposits in arterial
walls, leading to plagque

Ashley SC, Kachhy E, Brown KA et al. Curr Cardiovasc Reports 2025




Genetic Origin with Known SNPs Linked to AS

SNP Gene Chromosome Effectand Function

Study Notes Associated with Coronary

Disease

rs10455872 LPA 6
calcification

rs17659543 IL1F9 2 Associated with elevated Lp(a) levels and

calcification

rs13415097 IL1F9 2 Implicated in endothelial integrity and

calcification

rs3798220 LPA 6

Increased Lp(a) levels, associated with valve

Increased Lp(a) levels, promotes calcification

Multiple GWAS; Lp(a) a keyrisk factor for Yes

CAVD

Additional variant linked to CAVD Yes
progression

Suggests role in vascular remodeling No
Linked to CAVD and aortic stenosis Yes

progression

CAVS indicates calcific aortic valve stenosis; Lp(a), lipoprotein (a); and GWAS, genome-wide association study

Ashley SC, Kachhy E, Brown KA et al. Curr Cardiovasc Reports 2025
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Lp(a) and oxidized phospholipid are key

mediators
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Overall

<57 years

1 of OaFL-apoll

"'I rtiles 1 & 2 of OuPL-apoB

Risk of Being a Rapid Progressor for Patients in Tertile 3

Univariable Risk
OR p Value OR
(95%Cl) (95% CI)
21(1.2-38) 0.009 2.6 (1.4-5.0)
20 (1.2-4.6) 0.02 2.4*(1.2-4.6)
40(1.7-9.5) 0.001 491 (1.8-13.7)
34(14-78) 0.005 411 (1.4-11.9)

Adjusted Risk

p Value

0.003

0.009

0.002

0.07

Multivariate model adjusted for age, sex, hypertension, metabolic syndrome,
statin use, LDL-C, creatinine, bicuspid aortic valve phenotype, aortic valve
calcification score, and baseline peak velocity




Event Free Survival from Composite of AVR and Cardiac
Death
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Association with Calcified AS is
Consistent Across SNPs

Odds ratio per risk allele

rs10455872

rs3798220

Study Total N
Helgadottir et al. (Stockholm cohort) 1694
Chen et al. (GERA) 42353
Junco-Vicente et al. 578

Perrot et al. (QUEBEC-CAVS) 2026
Trenkwalder et al. (GeneCAST) 12882
Helgadottir et al. (lceland cohort) 351799
Helgadottir et al. (HUNT) 25781

Cairns et al. (CCHS, CGPS combined) 77133
Helgadottir et al. (UK Biobank) 408658
Helgadottir et al. (MDCS) 28722
Arsenault et al. (MH| Biobank) 763

Cairns et al. (EPIC-Norfolk) 14634

Random effects model
Heterogeneity: I* = 29%

B
Study Total N

Cairns et al. (CCHS, CGPS combined) 77158

Perrot et al. (QUEBEC-CAVS) 2026
Chen et al. (GERA) 42353
Cairns et al. (UK Biobank) 11152

Random effects model
Heterogeneity: 2= 0%

(rs10455872) OR
——— 1.19
= 1.26
—_—— 1.21
e 1.32

. 3 1.37

. = 1.40

—=- 1.48
—— 1.53

- 1.54

e 1.56

— 1.57
+——— 1.96

) : 1.42

0.5

Odds ratio per risk allele

(rs3798220) OR
: 1.00
—_—— 1.12
———— 1.26

——s— 1.63

I
0.5

"

Pantelidis P, Oikonomou E, Lampsas S et al. Cardiovasc Research 2023 119, 1641-1655
I

95%-Cl Weight

3.9%
16.8%
1.3%
6.1%
15.8%
13.5%
10.6%
5.1%

[0.90; 1.57]
[1.15; 1.39]
[0.79: 2.18]
[1.07; 1.63]
[1.24; 1.52]
[1.24; 1.58]
[1.28: 1.71]
[1.21: 1.94]
[1.38; 1.71] 15.0%
[1.28;1.88] 7.1%
[1.10; 2.25] 2.4%
[1.37:2.81] 2.4%

[1.34; 1.50] 100.0%

95%-Cl Weight

[0.53; 1.90] 5.6%
[0.78;1.80] 17.7%
[1.04; 1.53] 61.1%
[1.11;2.39] 15.7%

[1.09; 1.48] 100.0%

Those with calcific AS
had higher Lp(a) level
by 22.63 nmol/L

Elevated Lp(a) was
associated with faster
peak velocity rate at
0.09 m/s/year

: 15



Rapid Degeneration in Bioprosthetic Aortic

Valves
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p=0.001

HR 3.57 (95%CI 1.67-7.64)

Lp(a) levels
— <30 mg/dl
— 230 mg/dI

Juan M Farina et al. Heart 2024;110:299-305
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o 6 7
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10

Median Lp(a) was 50.0 (IQR 72.0)
mg/dL in those with degenerative
valves vs 15.6 (IQR 48.6) mg/dL in
non-degenerative valves
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Screening Recommendations for ASCVD Risk

Clinical Lp(a) Recommendations

2018 ACC/AHA Screen Lp(a) in at risk patients. Reasonable to
@ [e1 S ETRINEINs IS initiate treatment if Lp(a) = 50mg/dL

ZAV (IR S0 feol=TelalTelel[S1i0 el One time screening of Lp(a) to identify those at
@lelfelle]leTe[EN@[o][=1=T{e] BN extreme elevations (>180mg/dL) or less extreme
Guidelines elevation who are at higher overall risk

Grundy SM, et al. 2018 AHA/ACC Cholesterol Guideline. Circulation. 2019;139:e1082-1143.

Mach F, et al. 2019 ESC/EAS Dyslipidaemia Guidelines. Eur Heart J. 2020;41:111-188. _-"1'7'":



What's really happening?

Among 595,684 patients
across 5 large health
systemes:

Lp(a) testing rates were
low at 0.4%

Females, older
individuals, and
members of the Black
race were less likely to be
tested

Those with an Lp(a) test,
regardless of value, were
likely to be initiated on
lipid lowering therapy

Those with elevated
levels were more likely to
initiate non-statin
therapies

P=0.033

40%-

P=0.507

30%-

Lp(a) Threshold
B <50 mg/dL or 125 nmollL
. 250 mg/dL or 125 nmel/L

P=0.288

% on Drug

N
o
©
N
[

P<0.001

Any High Eze’ BA PCSK9" Any
Statin Statin LLT®

Shah NP, Mulder H.et al. JAHA 2024



Impact of various therapeutics on

Lﬁ(a) levels

e ~13% decrease (CARDS)
Statins e ~15% decrease
e No significant effect
Ezetimibe e No effect
Niacin e ~22.9% dose-independent decrease
® ~26.9% decrease (FOURIER)
PCSK9 inhibitors ® ~25.6% decrease (alirocumab)
e Confirmed in meta-analyses
Inclisiran e ~18.6% decrease (ORION-11)
Mipomersen ® ~26.4% decrease
e Up to ~40% decrease (evacetrapib)
CETP inhibitors e ~14% decrease (anacetrapib)
* ~33.8% and ~55.6% decrease (obicetrapib)
* ~80% and ~72% decrease (pelacarsen)
ASO and siRNA ® ~70.5% to ~100.5% decrease (olpasiran)
e Up to ~98% decrease (SL430)

Lipoprotein (a): An Update on a Marker of Residual Risk and Associated Clinical Manifestations REAEN

Shah, Nishant P. et al. s 19 ¢

American Journal of Cardiology, Volume 126, 94 - 102 ceet
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Exploratory Analysis from FOURIER on
AS Events

Qutcomes

HR
(95% Cl)

AS Events

Lp(a)

LDL-C (corrected)
AVR

Lp(a)

LDL-C (corrected)

1.55(1.17-2.05)
1.23(0.93-1.61)

2.22(1.38-3.58)
1.39(0.92-2.11)

Lower risk ; Higher risk
of AS events of AS events

-
-

B
——

1
HR (95% CI)

10

P value

.002
14

.001
12

Multivariable model adjusted for age, sex, diabetes, hypertension, smoking, and eGFR

Bergmark BA, O’'Donoghue ML, Murphy SA et al. JAMA Cardiology 2020 5;(6): 709-713

Aortic stenosis events, %

No. at risk

Evolocumab vs Evolocumab vs Placebo
044 placebo placebo
) HR, 1.09 - HR, 0.48 (95% Cl, 0.25-0.93)
(95% Cl, 0.48-2.47) P=.03
0.2
Evolocumab
0.14
HR, 0.66 (95% Cl, 0.40-1.09)
0 T I T T T 1
0 180 360 540 720 9200 1080
Days
13780 13515 8616 1019
13784 13540 8651 982

$20 %



Other Lp(a) targeting agents

Zerlasiran (SLN360) Lebodisran Muvalaplin

(oral agent)

* siRNA based therapy * siRNA based therapy * Oral therapy to disrupts
creation of Lp(a)

e ReductioninlLp(a)upto- ¢ Reductionin Lp(a)up to - o
96% 97% and sustained * Reductionin Lp(a) up to -
reduction at one year 86%

Nissen S, Wolski K.et al. JAMA 2022 Nissen S, Linnebjerg H.et al. JAMA 2023 Nicholls SJ, Ni W.et al. JAMA 2024



Calcified AS Specific Trials Underway

 Phase ll, randomized clinical trial on the effect of PCSK9 inhibitors on calcific aortic valve disease
(NCT04968509)

 Phase ll, randomized clinical trial on the effect of Pelacarsen on calcific aortic valve disease
(NCT0564381)



Clinical Implications

Test for Lp(a) to stratify ASCVD risk, but also in patients who have been identified to have some
degree of AS especially if young

In patients with elevated Lp(a) levels:

1) Lower LDL as low as possible, (consider an LDL-C < 70mg/dL) to modify ASCVD risk

2) Consider Aspirin therapy if bleeding risk is low for further ASCVD risk modification

3) Modify remaining modifiable risk factors: HTN, obesity, DM, lifestyle

4) Cascade screening of all first degree relatives

5) For patients identified with AS, routine imaging surveillance and monitoring for symptoms

6) Consider opportunity for clinical trials



Conclusion

Test for Lp(a) as management strategies exist today

Lp(a) has been linked to progression of calcified aortic stenosis and observed to have an association
with degeneration of bioprosthetic valves

Pathophysiologic mechanisms involve inflammatory pathways as a mediator for valve calcification

Clinical trials exploring the therapeutic impact on calcific AS with therapies that modify Lp(a) are
underway

There is a need for more research to better understand Lp(a)’s effect beyond vascular disease

24
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Clinical Case - Patient S.N.

50 YO Man in good health

Developed acute onset of right leg pain and presented
to the ED. Noted to have no pulses. CTA showed acute
thrombotic occlusion of the right common femoral
artery with SFA, profunda and popliteal disease.
Treated with thrombolysis and limb was salvaged

« LDL148, HDL 42, TG 139, Cr0.84
« BP118/60, eGFR 80

« A1C4.8%

* Non-smoker

« BMI25.2

« Athletic

* No family history

Treated with aspirin, clopidogrel, high-intensity statin
Thrombophilia workup negative

TIS0.3 MI 1R

M3 M3
+14.4

"Right Prof A Prox

Image provided by presenter



Atherosclerosis is a Systemic Disease

TIA
Stroke

=/ | ACS

PAD

~230 Million Globally

A An Affiliate of: Tsao CW, Aday AW, et al. Heart disease and stroke statistics update: A report from the
/ (- American Heart Association. Circulation(2023) 147(8)e93-e621.
_ _cpc\ https://doi.org/10.1161/CIR.0000000000001123



https://doi.org/10.1161/CIR.0000000000001123

A Prevalent and Morbid Form of Atherosclerosis

Current estimate:
230 million globally &
4 3% ~8.5 million in the US

11.7%

14.5%

29%
0% dog 10% 15% 20% 259 30% 35%

Selvin E and Erlinger TP. Prevalence of and risk for peripheral artery disease in the United States. Circulation (2004) 110, 738-43. DOI:
10.1161/01.CIR.0000137913.26087.F0
Criqui MH, Fronek A, et al, The prevalence of peripheral arterial disease in a defined population. Circulation (1985) 71(3), 510-515.

https://doi.org/10.1161/01.CIR.71.3.510

A An Affiliate of Meijer WT, Arnos AW, et al. Peripheral Artery Disease in the Elderly: The Rotterdam Study. A7VB(1998), 18(2), 185-92.
: https://doi.org/10.1161/01.ATV.18.2.185
Diehm C, Schuster A, et al. High prevalence of peripheral artery disease and co-morbidity in 6880 primary care patients: cross-sectional study.
\ % Atherosclerosis (2004) 172(1), 195-205.
Clinical Research Hirsch AT, Criqui MH, et al. Peripheral Arterial Disease Detection, Awareness, and Treatment in Primary Care. JAMA(2001), 286(11), 1317-1324.

doi:10.1001/iama.286.11.1317
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Adverse Limb Events are Frequent in Patients with PAD

Events in PAD Patients at 4 Years Events in PAD Patients at 3 Years
REACH Registry TRA2P-TIMI 50

Stroke  Any Perip. Amputation MI Stroke Any Acute
Revasc Perip. Limb
Revasc Ischemia

An Affiliate of: . . . . . . . .
Kumbhani DJ, Steg GPh, et al. Statin therapy and long-term adverse limb outcomes in patients with peripheral artery disease:

/ \ insights from the REACH registry. Fur Heart /(2014) 35, pp.2864-2872. https://doi.org/10.1161/ATVBAHA.112.255521
CPC Bonaca MP, Scirica BM, et al. Vorapaxar in patients with peripheral artery disease - results from TRAP2P-TIMI50. Circulation (2013), 127(14),
Clinical Rosearch 1522-1529. https://doi.org/10.1161/CIRCULATIONAHA.112.000679
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Risk in PAD Driven by Multiple Axes

Lifestyle (exercise,
diet)

Lipids
Diabetes ‘! \/ \./ "‘-':’ “r
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Incident peripheral artery disease vs Lp(a) in
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Modestly elevated Lp(a) Associated
with More Severe PAD
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Lp(a) and MALE after Lower Extremity
Revascularization

CENTRAL ILLUSTRATION: The Relationship Between Baseline
Lipoprotein(a) and Future Cardiovascular and Limb Events in Patients With
Peripheral Artery Disease Following Endovascular Therapy

Lipoprotein(a) in Patients With Peripheral Artery Disease

Following Endovascular Therapy
September 2016 - August 2021

Low lipoprotein(a) High lipoprotein(a)

(=30 mg/dL) (>30 mg/dL)
n =800 n=369

Major adverse ' —_— (95%1?:: 11.f2-2.59)

cardiovascular events E P < 0.001

) : HR: 4.15

Major adverse . - (95% Cl: 3.14-5.50)

limb events . P <0.001

05 10 5.0
High lipoprotein(a) worse
: A An dffitfate of - Tomoi Y, et al. J Am Coll Cardiol Intv. 2022;15(14):1466-1476.
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Malignant Atherosclerosis Patients with PAD Have the Highest Risk
of MACE, Particularly if Combined with Other Symptomatic

° °
*%W M. ™M™ B PAD N=1784 Territories m rap with MiStroke N=1036
ourier y =
v wewe v ey 16% . Ml or Stroke and no PAD N=11996 16% . MI or Stroke and no PAD N=11996
14.9%
14% )
: 13.0% 14%
Adjusted HR P=0.0028
12% 1.81 12%
. (1.53 — 2.14) %
% 10% P<0.001 % 10%
% - P=0.0001
— 0, =
s %% % E ey 7.6%
s :
% 6% O 6%
4% 4%
2% 2%
0% 0%
0 180 360 540 720 900 0O 180 360 540 720 900
) Days from Randomization Days from Randomization
/ \A An Affiiate of: adjusted age, sex, race, BMI, diabetes, hypertension, smoking, eGFR, CHF, prior MI, CABG/PCI, and history of stroke or TIA.
/ \ @ Bonaca MP, Nault P, et al. Low density lipoprotein cholesterol lowering with evolocumab and outcomes in patients with
cn,.as.:.':&m.. peripheral artery disease. Circulation(2018) 137, 338-350. https://doi.org/10.1161/CIRCULATIONAHA.117.032235
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Clinical Case cont’'d

Two years later:

Develops chest pain and pressure after a long day
mountain biking. Pain progresses and he goes to
the ED where he is diagnosed with a non-ST
elevation Ml.

Med Flight to referral center in Denver:
Diagnosed with multivessel CAD treated with
CABG

« LDL63 mg/dL and adherent

« A1C 4.8%, Non-smoker

« BMI25.0

» Athletic, intensive dietary changes x 2 years

Presenter Provided Images

Follows up in vascular clinic and asks:
“I have PAD and CAD but no risk factors. | try

to do everything right. What is causing this?”
—> =




CENTRAL ILLUSTRATION: Lipoprotein(a) and Risks of Peripheral Artery
Disease, Abdominal Aortic Aneurysm, and Major Adverse Limb Events

Copenhagen General Population Study (108,146 Individuals)

Relative Risk (95% CI) of Peripheral Artery Disease, Abdominal Aortic
Aneurysms, and Major Adverse Limb Events

299th percentile disease
2143 mg/dL
2307 nmol/L Abdominal aortic
o = 22021-407)
<50th percentile

<9 mg/dL Major adverse
s m) 3.04 (1.55-5.98) lime ik

Lp@d)

2143 mg/dL
=307 nmol/L

'
|

Age 70-79 + Smoking
Lp(a)

<9 mg/dL
<17 nmol/L

Thomas PE, et al. J Am Coll Cardiol. 2023:;82(24):2265-2276.

Thomas, P, Vedel-Krogh, S, Nielsen, S. et al. Lipoprotein(a) and Risks of Peripheral Artery Disease, Abdominal
Aortic Aneurysm, and Major Adverse Limb Events. JACC. 2023 Dec, 82 (24) 2265-2276.
https://doi.org/10.1016/j.jacc.2023.10.009
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Lipoprotein(a) (nmol/L)

Lp(a) and Non-Coronary Vascular

Disease - 460,544 Patients in the UK

500.01 B. k
IOETGN
100.01 A Incident PAD
50.01
29.5
25.01 25.3 - ©
g
2
g
10.01 £, »
z
5.0 :
2.0 )
1.0 ° °
W e T e e e e b
0.51
No PAD, MALE, PAD PAD Carotid Stenosis Carotid Stenosis H
Carotid Stenosis, or Stroke Progress to MALE Progress to Stroke c RAD FragressiontoMALE
A Incident Peripheral Arterial Disease B Incident Peripheral Arterial Disease -
Total Total Adjusted 3
© | @ §
-— - §
o 3
g 3 4 lpa=196 g A 55"
]
I I:
< df=1 < .
«© © 4
o, — o (0,500 [50.100) («Stsm i "['1.‘53"’2[00\ 1200,250) 1250,300]
0 50 100 150 200 230 300 3%0 400 0 50 100 150 200 250 300 350 400 -
Lipoprotein(a) (nmol/L) Lipoprotein(a) (nmol/L)

Bellomo et al. Circulation 2025

20

Number of Incident Carolid Stenosis Events per 1,000 Individuals

Incidence of Primary Atherosclerotic Vascular Disease
Incident Carotid stenosis

fusueg

D

150

Stroke Events per 1,000 Carotid Stenosis Cases

1050 000, (0050 % 250300, [300350)  [350,00]

S0z00) (0250 T
Lipopeotein(a) (nmoliL)

Progression to Major Vascular Complication

Carotid stenosis Progression to Stroke

059 50,100) 1200.250) 250.300]

T100,150) (150.200)
Lipoproteinia) (nmoll.)

fysueq



Risk in PAD Driven by Multiple Axes - What about

Patient S.N.?
Active, healthy Lifestyle
diet, normal BMI (exercise, diet)

Thrombosis
Risk

No
thrombophilia

Lipid Risk »
(LDL & Lpa?)

LDL ~60 mg/dL
Lp(a) 129 mg/dL

o

Diabetes Risk Smoking

(micro and Risk

macrovascular) Never smoker
Does not have Inflammatory

/\A An Affiliate of: diabetes Risk
/ \ @ 1.221

Clis CIEC h



Association between Lp(a) and

amputation

1503 patients with symptomatic PAD followed for 36 months

122 MI, 114 stroke, 58 amputations

m <30 mg/dL
m >=50 mg/dL

30-50 mg/dL

% with Amputation over 36 Months

25

20

15

10

Ui

o

22.7

3.18

Amputation

T2 mT3
Lp(a) Concentration

Munoz-Torrero et al. Atherosclerosis 2018;276:10-14



Modest Lp(a) elevation associated with
greater risk of limb revascularization

1.00
< 25.9 nmol/L
B =25.9 nmol/L
[
-
=
==
B
= 0,50
=
&
£
=
e
025
.00
o 1 2 3 4 5 A h 8
Time in Years
Number at risk

i An Afiate of 182 153 131 118 a1 79 56 28 18
IA\ @ Lpja) = 259 sl {02 148 1256 10a BS il 4B 2 10
wChC Verwer MC, et al. Atherosclerosis. 2021 Nov 24:50021-9150(21)01447-7
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Lp (a) and lower limb peripheral revascularization

1.0

0.8

0.6

0.4

Freedom from lower limb revascularization

0o

25.3% and 30.4%, P=0.029

Years

N =3 1==30

B <30 mg/dL
FH— R - . > 30 mg/dl_

o TR PP

10 12 14

Figure 2. Freedom from requirement for lower limb peripheral revascularization in people referred
for management of peripheral artery disease in relationship to serum lipoprotein (a) =30 mg/dL.

Golledge J, et al. J Am Heart Assoc. 2020 Mar 17;9(6):e015355
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Lp(a) and MALE after

Lower Extremity
Revascularization

100% —

80% —

High Lp(a)
Low Lp(a)

[

60% —

40% —

20% —

Cumulative incidence rate of MALE

1 T I I |
Q0 50 100 150 200

Lpi(a) level (mgfdl)
30 mg/dL

P < 0.001

250

2 3 4 -

Years after the index EVT

MNumber at risk  Number of events

High Lo{a) 289 /1 183 /102

Low Lpi{a) 8OO/ 0Q 481/ 58
Estimate £ SE

High Lp{a) 0.3+0.3% 31.5+26%

Low Lp{a) 0.0+0.0% O 0+1 1%

Tomoi et al. JACC Cardiovasular Interventions 2022

1137134 57 / 151 27 1157 a /180
282778 157127 g0/ 102 103
45.0+3.0% 54 7+3.3% 61.24+3.8% 67 944 8%
13.5+1.5% 20,942 1% 24 442 5% 2F.2+3 7%



Lp(a) and MALE after Lower Extremity

Revascularization
Author & Year Cutpoint Outcome
Yanaka et al 2021 Cutpoint ~30 mg/dL Lesion Severity
Verwer et al 2021 25.9 nmol/L MALE
Peripheral revascularization
Goledge et al 2020 30 mg/dL Peripheral revascularization
Tomoi et al 2022 30 mg/dL MALE

Peripheral revascularization

Lower concentrations of Lp(a) associated with risk in patients who already
have PAD and after intervention

_A A An offitiate of:f
7.
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How to Manage ?

Active, healthy diet, Lifestyle (exercise,
normal BMI diet)

Push to lower LDL
target (<55 and
ideally 30 or lower)

Favor PCSK9i if Lipid Risk »
possible (FOURIER ”
and ODYSSEY (LDL & Lpa?)

- Thrombosis Risk
No thrombophilia

Smoking Risk

results)

LDL ~60 mg/dL

Consider Lp(a) ?
apheresis?

gl

Diabetes Risk
(micro and
macrovascular)

Never smoker

Does not have Inflammatory

/\A An Affiliate of: diabetes Risk
/ \ @]‘ hsCRP low

Clis CIEC h



PCSK9i Reduce MACE & MALE in Patients

with PAD

B CV Death, MI or Stroke in Patients with and without PAD

M Placebo
14 , [l Evolocumab PAD .
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E 1.4% ARR
g 6% e 8.2% NNT 72
> No PAD
© N=23,922
4% e e
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An Affiliate of:
Modified fromBonaca MP, Nault P, et al. Low density lipoprotein
/ \ @ cholesterol lowering with evolocumab and outcomes in patients with

Clinical Research

peripheral artery disease. Circulation(2018) 137, 338-350.

PAD event (%)
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Schwartz GG, Steg PG, et al. Peripheral artery disease and venous
thromboembolic events after acute coronary syndrome. Circulation(2020)
141(20), 1608-17. https://doi.org/10.1161/CIRCULATIONAHA.120.046524
Jukema JW, Zihilstra LE, et al. Effect of alirocumab on stroke in ODYSSEY
OUTCOMES Circulation (2019) 140 (25) 2054-62.

https:

doi.org/10.1161/CIRCULATIONAHA.119.043826
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Benefit of PCSK9i for MALE associated
with LDL-C and Lp(a)

0.0125 1

0.0100 1

0.0075 4

Adjusted Event Rate (probability)

p-value = 0.0257 for slop PAD events: lipoprotein(a)

Alirocumab
Subgroup n/N (%)

Quartile 1 26/2327 (1.1)
Quartile 2  28/2438 (1.1)
Quartile 3 21/2356 (0.9)

PAD incidence

Placebo
nIN (%)

25/2403 (1.0)
33/2293 (1.4)
33/2373 (1.4)

Relative risk reduction

HR (95% Cl)
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0.66 (0.38-1.14) =

0.0050 :
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Benefit of Alirocumab for MALE by Baseline Lp(a)

AN

Clinical Research

n Affiliate of:

L

MALE Hazard Ratio (95% ClI)

MALE Hazard Ratio (95% CI)
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MALE:
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] T 1
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e

MALE Hazard Ratio (95% CI)
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2.00+

1.00

MALE:
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Placebo Better

0.50
h Alirocumab Better
0.20% T T T 1
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MALE:
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Placebo Better
1.00
0.50
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0.20 T T T 1
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Ray, K, Szarek, M, Bhatt, D. et al. Lipoprotein(a) identifies patients with acute coronary syndromes
who derive cardiovascular benefit from alirocumab, particularly for limb events. JACC. null2025, 0

).
httos://doi.ora/10.1016/i.jacc.2025.08.043.



lifestyle

Push to lower LDL
target (<55 and
ideally 30 or lower)

Favor PCSKD9i if
possible (FOURIER
and ODYSSEY
results)

Consider apheresis

Re-enforce preventive
testing and healthy

lifestyle

/\ A An Affiliate of:

* Re-enforce healthy

normal BMI

Lipid Risk
(LDL & Lpa?)

LDL ~60 mg/dL
Lp(a) ?

Diabetes Risk
(micro and
macrovascular)

Does not have
diabetes

Active, healthy diet, Lifestyle (exercise,

diet)

Inflammatory
Risk

hsCRP low

Smoking Risk

Never smoker

Further support for healthy
lifestyle

Family screening

Interested in research
studies and new therapies

No thrombophilia

On aspirin
monotherapy

Added rivaroxaban
2.5 mg twice daily
(indicated for PAD)
due to higher risk
profile

Further support

abstinence




When to Check Lp(a)?

1. All patients once in a lifetime (evolving practice) 2 many are doing now!
2. Previously — a selective approach:
« Early onset disease (PAD, AS, aneurysm)

« Malignant phenotype (polyvascular disease, adverse limb outcomes, recurrent
thrombotic events)

 Recurrent events / poor outcomes after revasculariation
 Disease in absence of other clear risk factors (e.g. age, diabetes, smoking)

 Disease progression despite control of conventional risk factors



Clinical Case

After measuring Lp(a)

+ Identified a clear uncontrolled risk factor

» Discussed importance of family screening
 Added PCSK?9i now with LDL-C of 10 mg/dL
* Discussion of plasmapheresis

« On waiting list for opportunity to enroll in a

clinical trial or for when specific therapies
available if shown efficacious

Presenter Provided Images



Questions and Discussion




Lp(a) Resources

o e e | .
Clinicians' Guide

Frequently Asked Questions About Lipoprotein(a)
Testing

Elevated levels of Lp(a) have been

associated with an increased risk of
cardiovascular disease including
coronary artery disease, stroke, and

aortic stenosis.

Clinicians’ Guide to Frequently
Asked Questions About L
Lipoprotein(a) Tes

Lp(a) Discovery Podcast Episodes

American Heart Association
Lp(a) Discovery Perspectives from Neurology and Cardiology Part 1

1

h
Privacy policy

American Heart Association
Lp(a) Discovery Perspectives from Neurology and Cardiology Part 2

LU )

F10}

Privacy policy

\

Privacy policy

American Heart Association
Lp(a) Discovery Women's Health and Cardiovascular Disease E3

American

Lipoprotein (a): Myths Vs. Facts

If | know my LDL “bad” cholesterol number, I don't need
to have my Lp(a) tested

Fact: Lipoprotein (), cammanly abbreviated as Lp(a), and LDL cholesteral
theyare

TR

cholesteral. protein an
=

by ;mm

Broperties o Lpta).potentialy lsacing ¥ blood clotting

a protein involved

i Lo
‘askyour doctor about getting an Lp(a) test.

EETEED | dontnecd to knowmy Lp(a) level

Idon'thave any symptoms, so |
because it doesn't affect my health

don't need to get my Lp(a) tested

Fact: Too much Lp(e) in your arieres can cause the
9

Fact: Many people don't have symptoms untit
i heart
e e eyt apiece oi the
plogue breaks free, it can black biood flowrto vital
‘organs such as the heart, brain, kidneus, lungs, and
ather parts of the body. This can lead to serious
conditions including heart attack. coranany artery
discase, aortic stenasis, peripheral anery disease
(PAD). andistroke. Therefore. having high Lp(a)
levels can significantly impact your health.

WILED Just because a close relative

has high Lp(a), it doesn't mean
my Lp(a) level will be high too

attack or stroke. since Lp(a) levels are mainly
determined by genatics, you could have high
Lp{e) even if you mainiain a healthy lfestyle
and control all ather heart disease risk factors.
Talk to your doctor f you have:
Kxnown family istory of high Lp(a)
Familyorpersonal istony of hear disease or
premature cordiovascular
Diagnasis of familial hypercholesterolemia
(PH} - an inherited condition where the body
Pearly recycies LDL o bad chalesteral

Fact: Lplayis a genetically inherited lipoprotein and
@ comman independent rsk factor for heart disease. If
‘anyone in your family has high Lp(a). it imporant 1o

Children can't get their Lp(a)
get tested. and encourage other family members to get

tested; only adults can

el ey i L]
therisk of heart disease. Ask your doctor about ——
reening o
e needs.
. American K } A
N Heart L
Association. < S

2

American

Understanding the Lp(a) Test

Known family history of high Lp(a)
Family or personal histor

'of heart disease or premature cardiovasculor disese

Diagnosis of familial
the body to paorly recucle LOL or bad cholesteral

t
screening for Lpla).

Next, get asimple Loe

blood test that can
be done at your
doctor’s offica or

‘diagnastic lab center.

How canl lower my Lp(a)?
= Lpla)is not affected by lifestyle changes. However, it
s =

&

Whatdo the

results mean?
Levels higher than 50
mg/dL (125 nmol/L) are
considered to be high.

A

tested.
about cascade sereening
and other genetic testing

Thoughtful Talks with
My Health Care Professional:

Understanding
My Lp(a) Risk

Bring this sheet to your appointment and.
discuss the following questions.

REVIEW MY PERSONAL & FAMILY HISTORY UNDERSTANDING MY NUMBER ASSESS MY HEART DISEASE RISK

Lp(a) stand: a)andis
inherited i risk factor for disease.
Discuss with your health care professional if you
have any of the following:

Once you've been screened, ask your
health care professional:

My Lpla) number:

Do you think I'm at risk for @ heart attack or stroke?

What clse contributes to my risk?

Q known family history of high Lp(a) What does my Lp(a) number mean?

Q Family or personal history of heart disease or

premature coronary artery disease (defined as

younger than 45 for men and 55 for women)

f familial What level is considered to be high?

B 5
(lnhellted condition that causes the body to

EXPLORE TREATMENTS

Although Lp(a) is not affected by lifestyle
changes, itis still important to lower your overall

poorly recycle LDL or bad cholesteral)

risk of heart attack, stroke, and peripheral

Notes: Does anything contribute to a high Lp(a)
number?

arterial disease.

what ifestyle changes can | make to lower my
risk for heart discase?

What resources can help me learn more about

Should I encourage my family members to
get screened?

|¢| 150, ask if you should be screened for Lp(a).

Lp(a) and heart disease?

Remember if you have a high Lp(a), you didn't do anything to cause it, and now that you know,

take control and reduce your overall heart disease risk! Learn more at heart.org/lpa

© Copyright 2024 American Heart Assodiation, Inc., a 501(c)(3) not-for-profit. All ights reserved. Unauthorized use p
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3 options for your specific
neads.

Health insurance plans
often cover Lpla) testing,

the test can help clarify.

If your health insurance.

£ assist you in finding
affordable options.

e®e
.
s 53
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