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Objectives

ificance of clinical trials in advancing
cardio-metabolic diseases including metabolic
dysfunction-associated liver disease, diabetes, obesity and
lipoprotein(a)

2. Describe the efficacy and safety profiles of emerging
therapies based on current clinical trial data

3. Discuss key components of designing robust cardio-
metabolic clinical trials, including patient engagement, patient
diversity, endpoints, and the role of the Cardiovascular Nurse




TERMINOLOGY TIMELINE

* NASH (nonalcoholic steatohepatitis))NAFLD (nonalcoholic fatty
liver disease): excluded other causes of liver disease, including alcohol-
related liver disease; underdiagnosis; clinical trial exclusions

* MAFLD (Metabolic dysfunction—associated fatty liver disease)

* MASLD (metabolic dysfunction—associated steatotic liver
disease)/MASH

-presence of hepatic steatosis (5% of hepatocytes) with cardiometabolic
risk factors and assess for other causes (medications, excessive alcohol,
viral hepatitis, etc.)

Rinella ME, et al. Journal of Hepatology, December 2023. vol. 79; 1542-1556
Abushamat LA, et al. Clinical Gastroenterology and Hepatology. 2024;22:1565-1574

Hepatic steatosis in adults
(detected either by imaging techniques, blood biomarkersisceres or by liver histology)
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+ Plasma HDL-cholesterol <40 mg/dl (<1.0 mmolL) for men and <50 mgdl (<1.3 mmoL) for
WOmen of specific drug treatment

* Prediabetes (L., 10010 . 0r 2-hour postioad
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Carnagarin R, et al. Int. J. Mol. Sci. 2021, 22, 4241. https://doi.org/10.3390/jms 22084241

MASLD

Spectrum/Progression
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Risk Factors for MASLD/MASH

Genetic Factors
(PNPLA3, TM6SF2, HSD17813
‘and others)

L
Fhysical Acuviy, High incre
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Normal Liver MASLD MASHwith Fiticosis Cirrhosis
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TLipolysis-»1 FFA flux to liver
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LA, et al. Clinical and Hepatology. 2024;22:1565-1574

4/4/2025




4/4/2025

MASLD Overview

MASLD Diagnosis, Risk Stratification, and Management
Abushamat LA, et al. Clinical Gastroenterology and Hepatology. 2024;22:1565-1574
Identify High Risk Groups for Fibrotic MASH *Cardiometabolic Criteria
. T20 « Elevated liver enzymes (AST, ALT230) Adults Padistrics
« Prediabetes « Family history of MASH cirthosis « BMI=25kg/mior o BMI=85th
« Obesity with comorbidities « Imaging evidence of hepatic steatosis WC >94cm percentile for age/
« 22 metabolic risk factors plus 21 of 5 cardiometabolic criteria" (males), 80cm sexor WC>95th
(females) or percentile or
* ethnicity adjusted ethnicity adjusted
Fibrosis Risk Stratification e
Two-Step Approach: ot peaiioad serum glucose
1.3  2Liver Stifiness Measurement (LSM)/ glucose 140mg/ 2200mg/dL or 2-
£ Enhanced Liver Fibrosis (ELF) Score dLorHgAlcz57%  hour postioad
1. FIB-4 index FIB-452.67 or. or T2D or T2D. glucose 2140mg/
LsM 812 Pa or LSM>12kPa or et dLor HgATc25.7%
. 7-9. ELF>9.5 OrT2D ORT2D.
1.3 reatment
+Reassess every 1-3 years lEnnadlMERIEL
#2.0if 265 years old « BP>130/85mmHg  * <13years old: BP
or HTN treatment 2130/80 mmHg or
1 = 95th percentile;
213 years old: BP
Management 2130/85 or HTN
AR Fisk rouws (" emelamandgh ek satner
Identify and Treat . ) . <10 Id:
I « TG 2150mg/dLor years ol
— e | |t 720 orans | it Joanela
Mediterranean det | | A0S o || 2 el Hintermediteto erapy. e eomadLor
i HPL tisk o
Exercise s il lipid lowering
EroH Cessation i | [l e therapy
Smoking AOM = Ploglitazone ‘f::‘n‘g‘s"}gi'um:e'  HDL=40mg/dLor o HDL <40mg/dL or
Cessation anti-obesity GLP-1 RAS AT lipid lowering lipid lowering
Coffee medication J) ( ) therapy

Global Prevalence

Africa: 15% - 50% Qo

South America: >50%

« Overall: 38.8% (32.9-44.9); North America: 36.9% (30.1- 41.6)
+ Europe: 55.3% (36.2-73); Asia: 37.31% (29.8-43.2)

* Lean: 5.37% (4.7-6.6); Nonobese: 29.8% (26.1-33.7)

« Expected >60% prevalence in the US by 2030

Chan KE, et al. The Journal of Clinical Endocrinology & Metabolism, 2022, 107, 2691-2700§
Teng MLB, et al. Clinical and Molecular Hepatology 2023;29(Suppl):S32-S42

MAFLD:

Heterogenecus Disease

Genetic
predisposition

Patient 1 Patient 2 Patient 3

« Prevalence of fatty liver: Hispanic ethnicity>White>Black
« Fibrosis risk did not differ according to race/ethnicity

« Rising prevalence among Asian populations

* Globally — higher among males

Eslam M, Sanyal AJ, George J. Gastroenterology 2020;158:1999-2014




Cardiometabolic Risk Factors for

NAFLD and CVD

Suboptimal diet
Physical inactivity
Smoking

CvD

Central Obesity
MetS
T2DM

Hypertension

Dyslipidemia

: ) CKD M ‘

Muzurovic E, et al. Hypertension. 2022;79:1319-1326. DOI: 10.1161/HYPERTENSIONAHA. 122.17982
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Mechanisms of MAFLD and

Incident CVD

. Vascular
| inRammation

Inflammation

| Lipids
" deposition

Adipase tissue deposition

(g I

RAAS activation

Vascular
remodeling
MAFLD

Vascular
endothelial injury,”

ifpercoagulabifity

Insulin resistance

0

Zhou X-D, Cai J , Targher G et al and CHESS-MAFLD consortium. Cardiovascular Biabetology (2022) 21:270
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Trial Design is Critical:
CVD Mortality — NAFLD vs MAFLD

Jstudy

[Muthiah et al“ 2022) Total MAFLI 1. MAFLD- Y NAFLD (HR
INHANES Il - Type 2 disbetes  Both MAFLD anANARLD =2,950 1.26,95% 1 1.05-1.52).
patients 032
irela etal” 2021 Total/MAFLO/NAFLD=2,988/990/940 1 Y
Jcommunity-based cohort  Both MAFLD and NAFLD=502 1o NAFLD (BRA4.2,95% C1 15115 vs. AR 37, 95% €1 1.3-10.3, P<0.006).
study with -year follow-up 2

events
‘when compared to NAFLD only (RR 7.2, 95% C1 24-21.5 vs. RR 19, 95% C1 0.25-14.8).

Nguyen etal.” (2021) Total MAFLD/NAFLD=2.997/2,742/2.494 1.0n unadjusted modelling, MAFLD-only had higher increased cardiovascular disease:
HANES 11 Both MAFLD.and NAFLD=2.240 mortality vs. NAFLDSMAFLD (HR 9.4, 95% €1 26-346, P=0.001 vs, HR 70,95% (I
MAFLD anly=503 21-231, P=0002) i

NAFLD only=254

i mortality, but MAFLD-anly had
a trend towards sigrificance (HR 6.7, 95% C109-47, P=0.06)

2021) Total MAFLO/NAFL 644 1.
Nationwide Korean health Both MAFLD and NAFLD=2,625,321 ‘only and NAFLD-only (HR 1.56,95%C1 1.54-1.58 vs. HR 1.43, 95% C1 1.41-1.45 vs. HR 1.09]
sereening database MAFLD only=948.323 95%C11.03-115).

NAFLD only=54,896
Jouerreiroetal * 2011) TotalMAFLO/NAFLD=171/154/109 1 prevalence of hig bserved
Database of Brazilian patients  Both MAFLD and NAFLD 'MAFLD group compared to NAFLD group (36.4% . 25.7%, P=0.209)
undergoing liver biopsy at MAFLD only
university hospital NAFLDenly

FLD, metabolic dysfunction-associated fatty liver disease; NAFLD, nonakcoholic fatty liver disease; NHANES, National Health and Nut
50% C1, 95% confidence interval: RR,risk ratio.

jon Examination Surveys; HR, hazard rat

There is a stronger association with MAFLD, compared to NAFLD on CVD morbidity
and mortality. MAFLD diagnosis helps to identify patients for additional
cardiovascular risk assessment and intervention

Gofton C, et al. Clin Mol Hepatol 2023;29(Suppl):517-S31
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American Association of Clinical Endocrinology Clinical Practice
Guideline for the Diagnosis and Management of Nonalcoholic Fatty Li
Disease in Primary Care and Endocrinology Clinical Settings
Co-Sponsored by the American Association for the Study of Liver Diseases (AASI D.L

Overwei
obesity

Atherogenic
MAFLD dyslipidemia,
HTN, other RFs
History, physical,

Assess secondary Risk Fibrosis-4 index|
causes — L
Stratification Low Risk <1.3

(Age, ALT, AST,
platelet count)

VET puees

3
3
X

R

o,
g

%
£

Risk of CVD
morbidity and
mortality, CKD,

cancer with

MAFLD

Modified from: Cusi K, et al. American Association of Clinical Endocrinology Clinical Practice
Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver
Disease in Primary Care and Endocrinology Clinical Settings
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TREATMENT: MASLD

Co-Sponsored by the American Association for the Study of Liver Diseases (AASLD)Endocrine Practice 28 (2022) 5282562

syndrome.”

Duell PB, et al. Arterioscler Thromb Vasc Biol. 2022:42:e168-e185. DOI: 10.1161/ATV.0000000000000153,

“The mainstay of treatment...is lifestyle
modification, with a focus on sustainably
reducing adiposity, improving insulin
sensitivity, and reducing cardiometabolic
risk factors associated with the metaboli¢

14

Lifestyle, NAFLD, and

Cardiovascular Outcomes

4/4/2025

a

* UK Biobank, n=134,616 [z [DSEARD [ [
with NAFLD: 40-69 yrs old: | eesa |eioarea | e | pvan
o sampm I CETT anon
61.9% women s 153 oo pa ) e <amn
- Lifestyle scores (diet, e
h i waatm w2 aan
physical activity, sleep et e
habits) rom T
EETT) L) awawm £
+  Outcomes: MACE (first MI, S B S o
cerebral infarction, or CVD  [Group HR (95% CI) AR% Pinteraction
death) and all-cause death | non-NAFLD 0028
Most heathy overa festyle Aeterence) .
Modsrate healthy overal ifesyle  1.33(1.20-148)" 1 ——
* Healthier overall lifestyle Least healthy overall lfestyle  169(1.50-1.91)" 2.26 ——
associated with lower risk NAFLD
of MACE (with and without | Most heatty overal festye 121(1.00-1.48)% 203 .
NAFLD) Moderate healthy overal ifesyle  1.45(1.27-1.66)° .44 -
Least healthy overall lifestyle 1.73(1.49-2.00)" 5.21 —

08 1

12 14 16 18 2
HR (96% CI

Wu'W, Ma W, Yuan S, et al. J Am Heart Assoc. 2023;12:¢031440. DOI: 10.1161/JAHA.123.031440
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Treat t: Weight Loss @

52 weeks of lifestyle intervention

% Weight loss (WL) 5!6 | 715 10}

NASH-resolution 10% 26% 64% 90%
FIBROSIS-regression 45% 38% 50% 81%
STEATOSIS improvement  35% ‘ 85% 76% 100%
% Patients achieving WL 70% 12% 9% 10%

Probability of reaching NASH resolution, fibrosis regression and steatosis
improvement with lifestyle intervention by percentage weight loss
Hannah JR WN and Harrison SA. Clinics in Liver Disease. May 2016; 339-350. https:/doi.org/10.1016/j.cld.2015.10.008
Duell PB, et al. Arterioscler Thromb Vasc Biol. 2022;42:¢168-e185. DOI: 10.1161/ATV.0000000000000153

Romero-Gomez M, et al. Journal of Hepatology 2017 vol. 67 j 829-846
Stahl EP, etal. JACC. 2019; ;73:948-63
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Population Lifestyle Management of MAFLD

Healthy environment

« Safe walkable and bikeable areas

« Food reformulation

« Healthy school and workplace lunches

. i drinkir

« Walkable accessibilty of afordable healthy foods
Reducing food insecurity and subsidizing healthy foods

 Stopsmaling
eT—— R o
e e
ra—— — NASH andirose Cinhosis andoancar
Sevaewith B
Roreaght 3
pormatvedy — - f 3
“SSEmpaens T ptens p——
horag i ovmieg e 3
prsbet et Lo
:
Weight loss and dietary pattern Physical activity
e e T e T —
e o evampls watig, i 3 ke 3 mph, grdening)
Gl spmoprate) (e I
ek o  Poenio eventon ot s, crthsis and HCC with
B o 3 it s ek o it ooy
R
st e

« Lifelong continuing, comprehensive lfestyle interventions.
« Reg vt

NAFL 4

« Setting realistic lfestyle change and weight loss goals
« Involving family members for support

Younossi ZM, et al. Nature Reviews Gastroenterology & Hepatology | Volume(20 | November 2023 708-72
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Resmetirom: FDA approved

« Noncirrhotic non-aléoholic A m:s; Resolution with No Worsening of Fibrosis
steatohepatitis with,moderate to ‘L peomt “’!:“'
advanced fibrosis, to be used [ w-‘ _—
with diet and exercise z ’T

s -
B W
« Accelerated approval pathway E s b
s
- Phase 3 RCT (n=966) =
(N=316) (N=321)

* >50% women, 88% White,
22% Hispanic or Latino ethnicity

* 12-month liver biopsies: NASH
resolution or improvement in liver

. scarring
+ Randomized to: * Most common AE: Diarrhea/nausea,
— placebo (n=321), greatest in 100mg dose

— resmetirom 80 mg (n=322), or . A :
resmetirom 100 mg (n=323) Caution: CYP450 Interactllons .
* Not for decompensated cirrhosis

18



iabetes promote
1 risk of steatohepatitis
1 risk of cirrhosis

nﬂisk of hepatocellular carcinoma

NAFLD

NAFLD promotes: U

orse insulin resistance
1 risk of atherogenic dyslipidemia
1 risk of T2DM, 1 difficulty to manage
1 risk of cardiovascular disease

Prevalence of MAFLD much higher with T2DM (>60%)

4/4/2025

Jeeyavudeen S, et al. World J Gastroenterol 2023; 29(1): 126-143;
i J :020:01349-1

19

Cardiovascular-Kidney-Metabolic Health:
A Presidential Advisory From the American
Heart Association

Stage 1:
Adipose Tissue

Stage 0:
No Risk Factors

Afocus 0n
lprimorcial prevention
and presernving Nonmetabolic
lcardiovascuiar heaith otiokogios:of CKD

“Screening for advanced liver fibrosis related to MASLD every 1-2 v for individtais
with diabetes, prediabetes, or 22 metabolic risk factors using the FIB-/ index”

yF » N

Ndumele CE, et al. Circulation. 2023;148:1606-1635. DOI: 10.1161/CIR.0000000000001184
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1 Plasma levels of
uric acid
1 Glucotoxicity LHDbA,
1 Body weight 1 Oxidative stress
T Ketogenesis Llnsulin resistance
L NAFLD and/or NASH ~ THDL
Renoprotection Bidirectional benefits ~ Cardioprotection
Kidney disease > Heartdisease )
12?"'“'—85'5 L Heart failure TVascular function
I ycizl.llt:aﬁ 0 {Cardiac death 1 Plasma volume
lAlffminu?iao U Blood pressure | Cardiac preload
O centalive TKetone utilization  and/or afterload
.leryag lomerularry ressure TOxygendelivery | Cardiac
Linfl 9 o B | Arterial stiffness hypertrophy
T\'/1 ammation LInflammation L Fibrosis
ascular function
FDA Indications: Type 2 DM, Heart failure, Chronic kidney disease
Jeeyavudeen S, et al. World J Gastroenterol 2023; 29(1): 126-143
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JAMA Internal Medicine | Original Investigation
Comparing Effectiveness and Safety of SGLT2 Inhibitors
vs DPP-4 Inhibitors in Patients With Type 2 Diabetes
and Varying Baseline HbA, Levels

* New-user; n=144,614 US commercially insured adults

+ Primary outcome: Composite M, stroke, all-cause death and
hospitalization for heart failure

+ Safety outcomes: Hypovolemia, fractures, falls, genital infections,
diabetic ketoacidosis, acute kidney injury, and lower-limb amputation.

SGLT2i DPP-4i

canagliflozin, dapagliflozin, alogliptin, saxagliptin, linagliptin,
empagliflozin, or ertugliflozin or sitagliptin

D'Andrea ED, et al. JAMAInternMed.2023;183(3):242-254.doi:10.1001/jamainternmed. 2022.6664

22

(1] Medties Nace

Log-rank P<.01

DPP-4 inbibitors.

23 T
2 e
= SELTZ inhibitors
1 e .
el HR 0.85; 95% C10.75-0.95 Meuan age: 62 (12.4) years,
3 3 9 12 15 18 2 24 7 30 54 /D male’ th T2D
Time, mo initiating treatment

N;ﬂ:‘;‘\‘\!ﬂnhwm 43637 29568 17256 11306 7917 5800 4297 3311 2617 2042 1616
SGUTzionbiiors 43637 20946 17422 11816 8585 6292 4749 31 29 294 1738
[8] HiF The risk of hypovolemia,

5 nonvertebral fractures, falls;
Loserank P01 lower-limb amputations
were similar between
SGLT2i vs DPP-4i

HR 0.46; 95% CI 0.35-0.57

Cumulative i
\

oreameies = |SGLT2i - increased risk of
' I genital infections
— SGuT2 ontitors X
] H 6 9 12 15 18 21 4 7 30 (HR 217 1'98-2'36)
Time, mo

No. atrisk
DPP-ainhibitors 43637 20582 17280 11326 7941 5820 4314 3B 26E 2055 1624
SGLT2inhibitors 43637 28973 17457 11847 8583 6325 4777 3740 2947 3303 1786

D'Andrea ED, et al. JAMAInternMed.2023;183(3):242-254.d0i:10.100 1/jamainternmed. 2022.6664

gon ~ LPlasma levels of
uric acid
icity LHbA,
1 Body weight 1 Oxidative stress
T Ketogenesis Llnsulin resistance

L NAFLD and/or NASH ~ THDL

Renoprotection Bidirectional benefits  Cardioprotection
Kidney disease > Heartdisease

T Natriuresis T e
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1 Glycosuria

4 Hyperfiltration

{ Albuminuria

T Oxygen delivery
Llntraglomerular pressure
{ Inflammation

TVascular function

| Cardiac death
LBlood pressure
TKetone utilization
T Oxygen delivery
| Arterial stiffness
L Inflammation

L Plasma volume
LCardiac preload
and/or afterload
| Cardiac
hypertrophy
LFibrosis

Jeeyavudeen S, et al. World J Gastroenterol 2023; 20(1): 126143

SGLT2i emerging data: lower AST, ALT, reduction in FIB-4
score compared to placebo

24




GLP-1 RAs Overweight, Obesity

and CVD Risk Reduction

The role of GLP-1 RAs in achieving weight loss and improving
cardiovascular outcomes in people with overweight and obesity

T -
Bt A L ROy & modend it g o] e LI
T SRse KN b ‘among HCPs may re-motivate them to
e s Hake mortality* SUPPOTE patients In lasing weight

# poes uncvon & i boryrehess.
[ G e § oo g s
i serrdon oy

Effects of
GLP-1 RAs
¥ Bodywoapt ¥ Appesie W Foutcrmings
+

PRSI T p— Rovoos.

e s opproved oy [
the £ for treatment of|

Brain®

urutiss Semaglutide Tiaepatide Dulaghutide
NP e AP AP -~} R o o
[l Wight 1058 tmeon 3 o b o GLP-1RA/Placebo  -8.0%/-26% 149%/24%  -tosw /3% — /—
-209%
Ll GLP-1RA /Placebo  13.0% / 14.9% 6.6% / 8.9% —= 12.0%/ 13.4%
5
L3 e ——— 'As obesity increases the risk of CVD in patients with and without T20,4

cardiolagists should take an active role In obesity management

Mikd o modeate Gl side effects Despite pre chinical warnings, irical
sistion andt

dase excalation™ %

trc o metabolic sverse efects o
with GLP-1 RA therapy

Michos ED, et al. J Am Heart Assoc. 202312:0029282. DOI: 10.1161/JAHA.122.020282
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A Placebo-Controlled Trial of Subcutaneous
Semaglutide in Nonalcoholic Steatohepatitis

F me, K. B
AJ. Sanyal, AS. Sejling

kan

K. Cusi, M. L

B oy o g of o n=320; Mean age: 52.4 (10.8) years; 55% female

O v 138 BXCL 1 25-118)

Alanine Aminotransferase

1]

[ X R

Plsceba

Semaghutide, 0.1 mg
3 Semagiutide, 02 mg

Percntage of aionts

Alanine Aminotransferase (Ufiter)

. % M 3 =
" 1 T3 semaglutide. 04 mg
o 20- !
ide, 3 Fisca
froks Sk R ——— — T T
- - - C 1 2 o» A % u @ k)
B improverent i Ler FvosisStage wth Ho Worsening of NASH Weeks since Randomization
onhmatir scuodicy sl po
s No. of Patients
Dttt 1PN OLBICISH Placebo. o 1 nmn o onm o omow T % s
b, 190 998 CL 001202 SerughtideOlms S0 8 7 % % B 1% N % %
eSS SemghtdeO2mg A6 % T2 M W 7 W7 n
Semigitde0dme  nmw s 7 s %% " n

srexesd

Side effects: nausea, diarrhea, emesis; constipation;
decreased appetite, GERD, Gallbladder disorders;
tachycardia

[———

S, S, S, e Newsom PN, etal. N Engl J Med 2021;384:1113-24,

F - DOI: 10.1056/NEJM0a2028395

GLP1-RA

Cardiometolic Effects

Cardiouascular systern
L Food and water inate i

T Cardiaprotection

Pancreas T Glucose utlization
T Somatastatin seereton T Cardin output
 insulinseeretion TVasodilation

1 Beta-cefl proiferation LFatt acid metsolism

Stomach
| Gastric emtying
4 acit secretion

4
- Immune system)
A R

25

| (f;j/ -

Adipose tissus

1 ipolysis

1 Giueose uptake
1 pertusion

Liver
L Glucose production
L steatosis

” Skeletal muscle
1 Glucose uptake
Terfusion

daney
T Diuresis
F Natriuresis

Khan MS_ et al. Circulation. 2020;142:1205-1218. DOI: 10.1161/CIRCULATIONAHA.120.045888
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Use of Glucose-Lowering Medications in the Management of Type 2 Diabetes

600S-529P/LEEZ 01 /610" 10PNy

190z5-181 S

$19GRIQ “SINIILIOD B0NE:

Putting It All Together!

Dyslipidemia and

Cardiometabolic Disease

ViDL

« Statins: first line for
98 primary/secondary CVD
o1 g89—y st /e prevention;

16 H H
- S T S cardiometabolic
oL — .
ve rge VLDL N improvement
[weesdenss ]| — Safe with baseline elevated

MAFLD-associated dyslipidemia: LFTs up to 3x ULN

Elevated triglyceride synthesis in the — Reduction in steatosis
liver, small LDL particles and low HDL-C grade
levels;

Mixed data on Lp(a)

Newman CB, Preiss D, et al., Arterioscler Thromb Vasc Biol. 2019;39:e38-€81.

Ofprigrof JLiyE@Uw LEXt jsyj @ 7578@=-7 595 : 831119653 669411 71578357 5:93

R fugs F1jy f@HzwiFynjwexhg whju37577 029 .2 882: 9 ; 31 L1P65 H55< 4x66==8577 56573,
Sanjay KV, et al. Curr Res Pharmacol Drug Discov. 2021 Sep 4;2:100051. doi: 10.1016/j.crphar.2021.10005%

29

LDL-like particle with
apolipoprotein(a) [Apo(a)pbound
to apolipoprotein B-100 (ApoB)

Proatherogenic Prothrombotic

4 Onidized PL
« Apo(a): 10 different kringle IV
KIV) " Femson

4+ SMC
Apo(a) varies in size by the LPA peofersfion
gene, determines the number of | 4 wesseye
kringle IV type 2 (KIV-2) repeats chemoatiractant

Lp(a) level is predominantly
genetically determined

Witztum, J. L., & Ginsberg, H. N. (2016, March). J Lipid Res, 57(3), 336-339
Gencer B, et al. European Heart Journal, Volume 38, Issue 20, 21 May 2017, Pages 1553-1560

30
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Global Variation of

Elevated Lp(a

Estimated World Population With Elevated Lp(a) > 50mg/dL =1.43 Mean Lpla) tevel By Ethmictty

« Global 10%-30% high Lp(a)
>50 mg/dL (>100 nmol/L)

Menta, A, et al. (2022). Lipoprotein (a) and ethnicities. Atherosclerosis, 349, 42-52
Patel, N., Mittal, N., Choubdar, P.A. et al. Lipoprotein(a)—When to Screen and How
to Treat. Curr Cardiovasc Risk Rep 16, 111-120 (2022),

31

Table 1. Basic Characteristics of Participants (Whit Juals of Danish Descent) in the 3 Studies
CCHS CGPS CIHDS . )
251 |+ Causal association

between elevated Lp(a)
and increased risk of MI,
ASCVD

Total, No.

Figure 1. Risk of Myocardial Infarction by Exireme Leveks of Lipoproteinta) in the General Population Elevated Lp(a) HR: 1'.22
e s | (1.09-1.37) per doubling
Pariicpants, Events,  Mulivarablo Adiustod and KIV-2 Adust
ovrte g, e S - e | of Lp(a)
i - [
. e
- e
. [~
. P00t . P 00 -
B HR B5% O . 3 HR H' C

djusted: age, sex, T chol, TG, BMI, HTN, DM, smoking, use of lipid-lowering
herapy; kringle IV type 2 genotype, HRT menopause Kamstrup, PAR', el@i12009. Jaia, 301(22), 2331-2339.
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Pathophysiology: Lp(a) and Oxidized

Phospholipids on Arterial and Aortic
Disease

vI.i|m|lmtnil|(a] : mechanistic insights
Lipoproteinia) —> 1oL + Apol) |+ OxPL

it | l I
G A Athero Thrombosis Aortic stenosis
/] Accelerated Decreased Valvular interstital
atherosclerosis fibrinolysis cells calcification

ApoB 100 l l

High Lpfa) —— Heart atack, stroke, PAD J [ ]
Small Apofa) iscforms

Durlach, V., etal. (2021). Archives of cardiovascular diseases, 114(12), 828-847
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Independent Association of
Lipoprotein(a) and Coronary Artery

Calcification With Atherosclerotic
Cardiovascular Risk

* MESA: n=4,512; Dallas Heart Study: n=2,078
« Elevated Lp(a): highest race-specific quintile
« CAC score categories: 0, 1-99, 2100

Elevated Lp(a) and CAC score were independently associated with incident ASCVD

%

TABLE 4 Joint Association of Elevated Lp(a) and CAC Score With % 0
Jckdent ASCVD Amang MESA Paridpents i

sy pvae (27
Lp(a) quintile 5 and CAC =100 47 (3.01-7.40) <0.00 '; 0
Lp(a) quintiles 1-4 and CAC =100 2.99 (2.06-4.33) 0.01 q:
Lp(a) quintile 5 and CAC 1-99 2.35(1.36-4.08) <0.01 5 s
Lp(a) quintiles 1-4 and CAC 1-95 217 (1.49-3.16) 0.01
Lp(a) quintile 5 and CAC = O * 131(0.73-2.35) 036 9:
Lp(a) quintiles 1-4 and CAC = 0 Referent Follow-Up Time, Years

o 50 Ay L 0+ 70

— Lpta) 50 o CAC €100 — Lpla) <50 + CAC <100

Mehta, A. et al. 2022. Journal of the American College of Cardiology, 79(8), 757-768
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When Should We Screen for Lp(a)?

(Recommended Units: nmol/L)

Guidelines Vary

FH of premature ASCVD N

(<55 years old men, <65 years old women) A personal history of premature ASCVD

Familial Hypercholesterolemia (LDL-C 2190  For cascade screening of family members with severe
mg/dL) hypercholesterolemia and/or elevated Lp(a)

To aid discussion about whether to prescribe a
statin in those aged 40-75 years with borderline
(5.0%-7.4%) 10-year ASCVD risk

To identify those at risk for progressive valvulal
stenosis

“Lp(a) should be measured at least once in adults to identify those wi h \
cardiovascular risk.”
P\

2018 HEART UK Consensus

2015 Konenberg, .. of a.(2022). Eur Hear J, 4339), 3925.3546.*

35

Emerging Lp(a) Therapies

‘Emerging Lp(a) Therapeutics

Antisense Oligonucleotides- Small-interfering RNA W

Bind apo(a) mRNA preventi RNA-induced silencing complex (RISC) mediated Disrupts noncovalent
§ ,m'\'\'m;'up,f',s,'d";mw!’i?" of L"Pgtnj degradation of apo(a) mRNA, preventing translation interaction between apo(a) &
of protein and subsequent production apoB 10, preventing disulfide
bond and Lp(a) formation
Pelacarsen Olpasiran SLN360 LY3819469 Muvalaplin
& Phase3 completed Phase 3 Phase 2 Phase | & 2 Phase 2
- enrollment enrolling completed ongoing ongoing
enrollment
In phase 2, mean Inphase 2, mean I phase 1, reduction .
percent reduction in percent reduction in in dos ed Lpiay
Lp(a) ranged from Lp(a) ranged from dependent manner; N 3-65%
35-80% 70.5%-100.5% well-olerated teduction 63-(1%

Data expected first
half of 2026*

Kaur G, et al. American Journal of Preventive Cardiology 18 (2024) 100641
i 26514800,
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Highlights on Lp(a)

Prevalent, geneticall

determined, causal risk factor
for ASCVD and calcific aortic
stenosis

improves ASCVD risk
stratification

Inform clinical decisions and

ASCVD risk management

Measure Lp(a) at least once!

Measure Lp(a)
Awareness of elevated Lp(a)
Educate ASCV
Aortic Stenosis Ri

shared decision-making for timize T|

37

Improving Diversity in

Clinical Trials

INCREASING DIVERSITY IN PARTICIPANTS
IN CARDIOVASCULAR TRIALS

SEXfGEMNDER
i on
ARG &V
G?, e l lomly
E s :\;_L}\i;‘\‘:
== T 1L
UNDERREPRESENTED UNDERREPORTED
Women & Diverse Limited analysis Limits Restrictive eligibility
populations e g generalizability criteria
underrepresented race for drug of trials of drugs, Lack of consideration
relative to disease | devices, or of Impact of
burden Interventions to participation

clinical practice
L Mistrust/Fear

DIVERSITY

&

by d
~

INCREASING DIV! 1.1,

Diversify Teali&

EdyiEation to Patien|

Michos ED, et al. American Journal of Preventive Cardiology; 8: (2021) 100250
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Role of CV Nurse in Clinical Trials

Empowering
Cardiovascular Nurses to
Engage in Clinical
Research Incy

Collaboration

ebruary 18, 2025 | Diana Baptiste

Empower/Highlight
benefits of Nurse-
Led Research and

leaders in CV Care

https://pen I
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Improving Diversity in
Clinical Trials

4/4/2025

IMPROVING
ENROLLMENT
OF DIVERSE
POPULATIONS
IN TRIALS

IMPROVING

ENROLLMENT

OF WOMEN
IN TRIALS

LANGUAGE APPROPRIATE
CULTURAL LITERACY
AND SENSITIVITY

PROVIDE
EDUCATION

COMMUNITY
NGAGEMENT

INCLUDE WOMEN DIVERSIFY INVESTIGATORS

Michos ED, et al. American Journal of Preventive Cardiology; 8: (2021) 100250

40

Cardiometabolic disorders, including MASLD are
highly prevalent; focus is to manage CVD risk
factors and co-morbid conditions

« Lifestyle modifications are the foundation for
treatment with pharmacologic therapies to optimize
cardiometabolic risk factors (DM, obesity,
dyslipidemia)

« There are evolving indications and emerging
treatments; however, improving diversity in clinical
trial enrollment and increasing CV nurse researc
leaders is critical to understand safety an
in population subgroups

41

Heather M Johnson, MD, FAHA, FACC, FASPC’
Director of Preventive Cardiology for Women's
Services - Christine E. Lynn Women's Health &
Wellness Institute, Baptist Health South Florida;
Associate Professor, Florida Atlantic University
Boca Raton, Florida
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Oklahoma City, OK

Panelists:

Emily J. Jones Heather Johnson

PhD, RNC-OB, FAAN, FAHA, FPCNA MD, MS, MMM

Professor and Cyndy Ellis-Purgason Director of Preventive Cardiology for
Endowed Chair | PhD Program Director

Fran and Earl Ziegler College of Nursing
University of Oklahoma

Women's Services
Baptist Health South Florida

Clinical Affiliate Associate Professor
Florida Atlantic University
Boca Raton, FL

L7
Eileen Handberg Maggie Teliska
PhD, ANP-BC, FAHA, FACC, FPCNA  Patient Champion
Research Professor of Medicine WomenHeart
Director, Clinical Programs. Johns Island, SC

Program Director, OneFlorida+
University of Florida

Gainesville, FL.
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