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Consenso sobre la Lp(a) de la SEA

* Estructura de la Lp(a)

* Determinantes genéticos y ambientales
* Metodologia de laboratorio

*Lp(a), ECV y estenosis aortica

*Lp(a) y diabetes mellitus

* ¢ A quien medir la Lp(a)?

* Papel de la Lp(a) en la estimacion de riesgo
* Manejo del paciente con Lp(a) elevada



Estructura y mecanismos patogénicos de la Lp(a)
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Condition/intervention Effect on Lp(a) levels

Replacement of dietary saturated fat with carbohydrate or unsaturated fat™® ~10%—15% increase
a m b i e nta | e S Low carbohydrate diet high in saturated fat* ~15% decrease
y Fasting™* MNone
Physical activity™ Mone/minimal
o . . Hormones and related conditions
Un 80-90% depende de la herencia codominante —
Hyperthyroidism Decrease; 20%—25% increase with thyrostatic treatment
del gen de Ia LPA or radicactive icdine therapy
iAn i i Hypothyroidism™ | | 5%—20% d ith repl t th
Relacion inversa entre la longitud y pettyreidem e ereRse W replcement therapy
I t . Growth hormones®” 2x increase with therapy
ncentracion .
a CO ce ac O Endogenous sex hormones’ Mone/minimal
Pregnancy™ = 2y increase
200000 AII S b. t Menopause™’ Mone/minimal
, .
u jec S Postmenopausal hormonal replacement tl‘rf:r;1|3}|n""':l ~25% decrease
. <30 mgde Surgical or biochemical castration in males ™ Small increase
Ovariectomy, oestrogen receptor antagonist” Small increase

B 30-50 mg/dL

150’0[}(}_ . 550 mgde Chronic kidney disease*'**
Mephrotic syndrome™™** 3-5x increase (vs. control)
Peritoneal dialysis patients™ 2x increase (vs. controfl)
E‘ E‘ Haemodialysis treatment and chronic kidney disease™ 554 Increases in large apo(a) isoform crriers
g 100,0[}(}_ g Kidney 1'.r:1|'|s|:uIan'catia:mn“3 ~Mormalization of levels
E; g Hepatic impairment™-* Decrease, depending on cause
b uw Liver transplantation™ Changes of apo(a) isoform to that of the donor,
with corresponding changes in Lpia) levels
50,000- Inflammation and related conditions "
Severe, life-threatening acute-phase conditions (sepsis, severe burns)* Decrease
>50 m g’dL Several inflammatory conditions ™ Increase
Tocilizumab (interleukin-6 inhibitor) ™™ ~30%—40% decrease
0- Protease inhibitors or antiretroviral therapy™™ Increase
0 50 100 150 200 250 300 Statins®* 5% May slightly increase Lp(a) (but reports are heterogeneous)

Lp(a] mass, mg"‘ldl— Air pollution (fine particulate, PM2.5)°% Slight increase




Medicidon de la Lp(a)

Masa de la particula de Lp(a) mg/dL

me/dL x 2-2,5 = nmol/L il “OnVersion poco exacta
y solo orientativa

Numero de moléculas nmol/L




Lp(a) y riesgo cardiovascular
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Kronenberg F. Eur Heart J 2022;3:3.925-46.



Lp(a) elevada y riesgo de enfermedad cardiovascular

70-95 mg/d| Ischemic stroke
>95 mg/dI 1.60 (1.24-2.05)

Peripheral arterial disease
1.60 (1.30-2.00)

Heart failure
1.57 (1.32-1.87)
1.79 (1.18-2.73)

Cardiovascular
mortality

1.50 (1.28-1.76)

Calcific aortic
valve stenosis
2.00 (1.20-3.40)

2.90 (1.80-4.90)

All-cause
mortality
1.20(1.10-1.30)

Myocardial
infarction

1.85 (1.50-2.26)
247 (1.54-3.96)

Arsenault BJ. Atherosclerosis 2022;349:7-16



Lp(a) y estenosis aodrtica
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Kronenberg F. Eur Heart ] 2022;3:3.925-46. Arsenault BJ. JAMA Cardiol. 2024;9:835-842



Lp(a) y riesgo de diabetes

N=143.087 islandeses con informacidn genética
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Gudbjartsson DF. J Am Col Cardiol 2019;74:2982-94.
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¢A quien medir la Lp(a)?

* Historia familiar de ECV precoz

* Familiar de primer grado con Lp(a) elevada

* Pacientes con enfermedad CV, en especial si es precoz
e Estenosis aortica (<65 anos)

* HF heterocigota (probable o segura)

* Pobre respuesta a las estatinas

* Primera valoracion del riesgo cardiovascular

Como recomendacion general:

Hacer una determinacion de Lp(a) a toda la poblacion al menos una vez
en la vida, haciéndola coincidir con la extraccion para un perfil lipidico

Delgado-Lista J. Clin Invest Arterioscler 2024;36:243-66.



Riesgo estimado de ECV segun Lp(a)

UK Biobank N=415.274

Plasma Lp(a) Level

Baseline ASCVD Risk 30 mg/dL 50 mg/dL (115 75mg/dL 100 mg/dL 150 mg/dL
(%) without Lp(a) (70 nmol/L) nmol/L) (175 nmol/L) (230 nmol/L) (350 nmol/L)
6.1% 7.0% 8.3% 9.8% 13.6%
> (8=1.1%) (A=2.0%) (A=3.3%) (A=4.8%) (A=8.6%)

24.8%

(A=3.3%) (A=5.9%) (A=9.8%)
20 24.4% 27.9% 33.0%

(A=4.4%) (A=7.9%) (A=13.0%)
25 30.5% 34.9% 41.3%

(A=5.5%) (A=9.9%) (A=16.3%)

29.3%
(A=14.3%)

Baseline ASCVD Risk (%) including plasma L p(a) levels

Kronenberg F. Eur Heart ] 2022;3:3.925-46.




Reestimacion del riesgo CV global con Lp(a)

Concentraciéon de lp(a) Exceso deriesgo | Factor corrector
P PR : por niveles de aproximado del
oeficiente ;?ara punto Lp(a) RV estimado
central del intervalo (SCORE2)

nmol/L mg/dL
No corregir
1.5

201-400 100-200 Alto 2

>400 >200 Muy alto >3

Delgado-Lista J. Clin Invest Arterioscler 2024;36:243-66.



Calculadora del riesgo vascular con Lp(a)

A

Enter your health information below

Cholesterol units: Height units: Weight units: B s Your risk without including the effect of Lo(a)
Your risk InCluding the effect of Lp(a)
O mmol/L ® mg/dL ®@cm Qin ®@kg Olbs
Sex Height (cm)
Male [ Female } [176 J -~
g
S
Age (ages 30-75) Weight (kg) &
]
[45 ] [ 79 ] ©
Cholesterol Your BMI is calculated as:

Total Cholesterol (mg/dL) (range 135 - 300)

[ 210

LDL Cholesterol (mg/dL) (range 80 - 200)

[135

HDL Cholesterol (mg/dL) (range 25 - 100)

[45

Systolic Blood Pressure (mmHg) (range 90 - 200)

[ 135

Are you taking a medicine to lower blood pressure?

BMI:

[ 25,5

Do you have diabetes? 45 50 o0 70
G - age (yeers)

Do you currently smoke?

J
)
o [
)

" - Your risk of having a heart attack or stroke up to age 80 is:
ave you ever Smokea:

. -

Has anyone in your family had a heart attack or stroke? With an Lp(a) level of (100 mg/dL your estimated risk of having a heart

T

J
)
)
)
)

[ No ] attack or stroke up to age 80 changes from 33.4% to:

Calculate Risk

:

92.1%

http://www.lpaclinicalguidance.com




Estimacion del riesgo vascular, segun descenso
del colesterol-LDL y de la presion arterial sistolica

B S0 Your risk without including the effect ¢f Lo(a)
Your risk Incluging the effect of Lp(a)

Risk (%)

45 50 60 70

Age (years)

80
Your risk of having a heart attack or stroke up to age 80 is:
33.4%

With an Lp(a) level of {100 mg/dLj your estimated risk of having a heart 5 919
s 0

attack or stroke up to age 80 changes from 33.4% to:

50 Your risk without including the effect of Lp(z)

w——Your risk including the effect of Lp{a)

Your risk including the effact of your Lp(a)
after lowering your LDL or bload pressure

Risk (%)

43 50 60 70

Age (years)

With an Lp(a) level of 100 mg/dL, your estimated risk of having a heart
attack or stroke up to age 80 changes from 33.4% to:

With an Lp(a) of 100 mg/dL and an estimated risk of 52.1% lowering
your|LDL by 40 mg/dL and your SBP by 5 mmHg}beginning at age 45
will reduce your risk of having a heart attack or stroke to:

80

http://www.lpaclinicalguidance.com




Lipoproteina (a) elevada

Valorar factores y/o farmacos que pudieran elevar la Lp(a)

Reevaluar el riesgo vascular
Optimizar el manejo de los factores de riesgo
Intensificar el tratamiento hipolipemiante

Farmacos que descienden la Lp(a)

éAnadir Aspirina?




Incidencia de eventos cardiovasculares segun Lp(a),

estilos de vida y control de los factores de riesgo
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Estudio MESA. N = 6.676 sin ECV. Seguimiento 17,6 anos.

Se evalud: Dieta, IMC, actividad fisica, tabaco, colesterol PA y glucemia.

Segun el control se puntuaba: pobre 0 puntos, intermedio 1 punto, dptimo 2 puntos.

Puntuacién LS7: Entre 0-8 puntos (pobre), entre 9-10 (intermedio) y entre 11-14 puntos (0ptimo).

Cumulative Incidence of ASCVD According to Life's Simple 7, Stratified by Lipoprotein(a)

Lp(a) <30 mg/dL Lp(a) 30-49 mg/dL Lp(a) =50 mg/dL
40+ 40
g g
g 307 S a0
2 Poor LS7 @
B
N Poor LS7 § — Average LS7 E —_ Poor LST
o — Awerage LST E 207 Optimal LS7 3 20 r,r"f — Average LSY
i ,// Optimal LS7 E 2 S Optimal LS7
] 2 -
r/ = 107 E 10 .f’f
-~ E E r
/ a log-rank p-valse=0.001 a A
log-rank p-valua <0.001 log-rank p-value <0.001
T T T 1 0 i T T I ] - : : : , :
° 10 15 20 = 0 5 10 15 20 25 0 5 10 15 20 25
Fellow Up Time (years) Follow Up Time (years)

Follow Up Time (years)

Razavi AC. Eur J Prev Cardiol. 2024 Nov 28 (Online ahead of print)



Lipoproteina (a) elevada

Intensificar el tratamiento hipolipemiante




Reduccion de cLDL para mitigar el riesgo CV
atribuido a Lp(a), segun la edad

Tabla 6 Incremento de riesgo de ECV segun las concentraciones de Lp(a) y grado de reduccion del colesterol-LDL para mitigar
dicho aumento, dependiendo de la edad del paciente

Lp(a) Lp(a) Percentil Riesgo de ECV Intensificacion de la reduccion del colesterol-LDL (mg/d)
nmol/l  mg/dl Lp(a) debido al aumento (mmol/l) que se necesita para mitigar el incremento del riesgo de
de Lp(a) ECV causado por la Lp(a)
> 30 anos > 40 anos > 50 anos > 60 anos
320 150 99 2,56 46,3 54,0 65,6 88,8
1,2 1,4 1,7 2,3
270 125 97,5 2,19 38,6 46,3 57,9 73,3
1.0 1.2 1.5 1.9
[220 100 93,5 1,87 30,9 34,7 46,3 57,9
0,8 0,9 1,2 1,5
170 75 90 1,60 23,1 27,0 34,7 42,4
0,6 0,7 0,9 1,1
120 50 82,5 1,37 15,4 19,3 23,1 30,9
0,4 0,5 0,6 0,8
70 30 75 1,17 7,7 7,7 11,6 15,4
0,2 0,2 0,3 0,4
20 9 50 Ref. Ref. Ref. Ref. Ref.

Lp(a): lipoproteina(a).
Fuente: tomada y modificada de Kronenberg et al. '!. Se ha afnadido una columna con la conversion aproximada de la concentracion de
Lp(a) de nmol/l a mg/dl y la conversion de la concentracion de colesterol-LDL de mmol/l a mg/dl.



Lipoproteina (a) elevada

Farmacos que descienden la Lp(a)



Reduccion de Lp(a) con farmacos
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Nuevos tratamientos para deducir la Lp(a)

Drug: Pelacarsen Olpasiran Zerlasiran Lepodisiran Muvalaplin
NCT:  NCTO4023552 NCT05581303 NCTO4604402 MCT06292013 NCTO4472676
Company: lonis and Movartis Amdgen Silence Therapeutics Eli Lilby Eli Lilly
Trial phase: 1,2 and 3 1,2 and?3 1and 2 1 2and3 1
Phase 3 results in: 2025-26 2027-28 MNA 2029 MA
.|:|_.____ o R ————————— e ————— e
E
=
T 255
-
i
£ s0-
E: B65%
E 75 |[B0%
E
3 98% 98% 98%
10:0 I 1
SiRMNA SiRNA SIRNA Small molecule
. s Lo - 1L I @

Nordestgaard BG. Lancet. 2024;404:1.255-64.



¢Anadir Aspirina?

Lipoproteina (a) elevada



MESA: Aspirina y eventos coronarios segun Lp(a) basal

CHD Events

0.201

0.151

0.101

0.051

0.001

n=6.632. Cohorte tras propensity score 2.183. Seguimiento 15,7 anos

HR ajustado 0.54 (0.31-0.93) p=0.03

HR ajustado

0 2000 4000 6000
Days

Group =+ Lp(a)>50 mg/dL, no Aspirin =+ Lp(a) >50 mg/dL with Aspirin =+ Lp(a) =50 mg/dL, no Aspirin =+ Lp(a) <50 mg/dL with Aspirin

Bhatia HS. J Am Heart Assoc. 2024:;13:e033562

Lp(a) 250 mg/dL, no Aspirin

Lp(a) >50 mg/dL with Aspirin

Lp(a) =50 mg/dL, no Aspirin
Lp(a) =50 mg/dL with Aspirin

0.80 (0.58-1.10) p=0.17



Conclusiones

* La Lp(a) elevada aumenta el riesgo de ECV y estenosis adrtica
* El gen LPA explica el 80-90% de |la concentracion

* Se debe medir la Lp(a) una vez en la vida

* Se debe reevaluar el riesgo cardiovascular con la Lp(a)

* Ante un Lp(a) elevada: optimizar el tto de los factores de
riesgo e Intensificar el tratamiento hipolipemiante, ¢ AAS?

* Estan llegando nuevos farmacos que reducen de manera
muy importante la concentracion de Lp(a)



Muchas gracias!!!



Olpasiran: Mechanism of Action

§ Olpasiran
SIRNA

e i‘*o

: Mechanism of action
S « Small interfering RNA
#/ _ directed to the liver.
, 4 I \ + The anlisense strand is
/ Passenger [ Hepatocyte ] \ loaded into an RNA-
/ o - \ induced sllencing complex 1
A
\ RISC Should Lp(a) be Measured More than Once per Lifetime?
\
\
\\
N\
N Serial Lp(a) values obtained in placebo arm
\\\ Pts with ASCVD and baseline Lp(a) >150 nmol/L
8 25% of patients experienced an upward

Lp(a) (nmoVl)
500

o 100

0 WKE WK16 WK24 WK32 WK4D WK48 WK 60 WK 72

Time

12/03/2025

or downward 225% change from their
individual mean on at least 1 visit

53% experienced an upward or

downward 250 nmol/L change on at
least 1 visit.

Gaba et al,, J Am Coll Cardiol 2024: in press
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Key Phase 2 and 3 Trials of Novel Therapies
Targeting LPA Gene Transcription or Lp(a) Assembly

Study Name P'::u:;lo Compound Mechanism Status/Results

Pelacarsen [AKCEA-APO(a)- Up to 80% Lp(a) reduction at

“ Ladt?]
AKCEA-APO(a)-Lp, 2 L IONIS-APO(@)-Liul ASO highest dose
5 Pelacarsen [AKCEA-APO(a)- .

3] . 5
HORIZON 3 Liue: IONIS-APO(a)-Lee,) ASO Expected completion: 52025
OCEAN(a)-DOSE!" 4 2 Olpasiran (AMG 890) sIRNA > 95% reduction at highest doses
OCEAN(a)-Outcomes!t 3 Olpasiran (AMG 890) SIRNA Expeocted completion: 12/2026
LY3819469% 2 Lepodisiran (LY3819469) SIRNA Expected completion; 10/2024
ACCLAIM-Lp(a)y® 3 Lepodisiran (LY3819469) SIRNA Enrolling; expectad completion; 3/2029

. z 90% reduction (preliminary results),
(78]
ALPACAR 360 2 Zerlasiran (SLN360) SIRNA follow-up Is ongoing
KRAKEN! 2 Muvalaplin (LY34733209)  Small-molecule Enroliment completed: 3/2024

inhibitor



Reduccion de Lp(a) con farmacos

%

40
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+ 10-20%
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O f Lipoprotein(a) m) f Cardiovascular disease and mortality

Current recommendations:

Measure Lp(a) once in every individual's Reduce other cardiovascular risk factors as
lifetime to assess cardiovascular risk LDL cholesterol, smoking, and blood pressure

Pelacarsen
ASO: s.c. injection every 1-4 weeks

--; .........................

-------------------------------

------------------------------

Muvalaplin
Small molecule inhibitor: Oral adm. once

per day

Berg A. Cur Atheros Rep (2024) 26:111-118
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