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Learning Objectives

1) Discuss the role of genetic testing in screening for lipid
abnormalities in individuals and families

2) Review lipid treatment considerations including when to start lipid
lowering therapies and how fe @pply additional screening tools
such as genetic testing or ¢oronary artery calcium (CAC).

3) Examine the impact of Lp(a) on CVD risk and treatment

4) Explore the future of‘cardiovascular risk management and the role
of the interdisciplinary team

........



What is Precision Medicine?

Precision medicine:
* Is based/n you as an individual

» Takes.nto account your environment (where you live),
lifestyie (what you do), and your family health history
and genetic makeup

+~ Gives health care providers the information they need
to make customized recommendations for people of
different backgrounds, ages, and regions

* Helps you get better information about how to be
healthier

* Reduces health care costs by matching the right person
with the right treatment the first time

Precision medicine tools include genetics, biomarkers,
imaging, big data, digital health, Al, and machine learning.

Precision Medicine Initiative (PMI) Working Group @ JOHNS HOPKINS
Report to the Advisory Committee to the Director, NIH mEDicinE
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Heart Disease: A Stubborn Problem
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CVD Persists as the Leading Cause of Death in
the US and Globally
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Martin SS et al. Circulation 2025;151(8):e41-e660.
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The Major Lipoproteins
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Genest J, Libby P. Lipoprotein Disorders and Cardiovascular Disease
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NLA Lipid Measurement Recommendations

Laboratory Measurement and Reporting NS

LDL-C measurement is recommended for screening @ I B-NR
LDL-C measurement is recommended on lipid therapy % I B-NR
Non-HDL-C measurement is recommended for screening 0 I B-NR
Non-HDL-C measurement is recommended on lipid therapy \ I B-NR
Apolipoprotein B measurement may be reasonable for initial e on IIb B-NR
Apolipoprotein B measurement is reasonable on lipid thera JIE] B-NR
Apolipoprotein B measurement is recommended to hdli%agnosis of Familial ITa B-NR
Dysbetalipoproteinemia and Familial Combined Hyp%‘\ ia

Lipoprotein (a) measurement is reasonable for initial.evaluation in those with premature ASCVD, ITa B-NR
family history of premature ASCVD or of elevated@a , history of LDL-C >190 mg/dL or suspected B-NR

FH, or those with very high ASCVD risk.

J Clin Lipidol. 2021;15(5):629-648.
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Central Role of LDL in Atherosclerosis
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Structure of Lipoproteins

v i Cholesterol
Phospholipids

Core conlaining
triacylglycerols

and cholesteryl \

esters

Apolipoproteins

http://apbi apsu. j/Anator 20&%20! i )20/2020%20Exam%20Revit ©6201/CH18%20L htm
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Composition of Lipoproteins

Lipoprotein Density Diameter % % % %
class (g mL?Y) (nm) Protein Cholesrerol | Phospholipid | Triglycerides
HDL 33 \\} 30 29

1.063— 515 8
1.210 ®. |

DL 1.019— 1828 Q 50 7 4
1.063 O

1.019

IDL 1.006— 25-50 @ 18 29 22 31
VLDL 0.95-1.006 {& 10 22 18 50

Chylomicrons <0.9Q 100-1000 <2 8 7 84

http://www.learn.ppdictionary.com/exercise_and_lipoproteins3.htm

Classical Dyslipidemias ~  ®7

Fredrickson-Levy-Lees Classification

« Type l:  Chylomicrons

* Type lla: LDL

* Type llb: LDL +VLDL

« Type lll: VLDL + Chylomicron remnants
« Type IV: VLDL

Type Vi~ VLDL and Chylomicrons



Scientific Statement

Genetic testing in dyslipidemia: A scientific

) Gruck bor ugsimen

statement from the National Lipid Association

Emily E. Brown, MGC, CGC, Amy C. Sturm, MS, CGC, Marina Cuchel, MD, PhD,
Lynne T. Braun, PhD, FNLA, P. Barton Duell, MD, FNLA,
James A. Underberg, MD, MS, FACP, FNLA, Terry A. Jacobson, MD, FNLA,

Robert A. Hegele, MD, FRCPC, FACP"

Table 2
dyslipidemias
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. . - . J . - -
Potential 1nd1cat10{@genetlc testing in

Strong clinical suspic# }F a genetic dyslipidemia.

Strong family his
Presence of re
Evidence th
Available Qd
Eligi
Patient preference.
Family planning.

dyslipidemia or its complications.
syndromic features (see Table 1).

ing might change management.

ective early interventions exist.

ity for new or investigational drugs.

Genetic Testing in Dyslipidemia
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Table 3 Clinical impact of genatic diagnesis in selected monegenic dyslipidemias {\\

Condition Causative gene(s) - 7 Management effect

Familizl hypercholestaralemia LOLR, APOB, POSKS U Cascade screening
heterazygous FH: % May influence insurance eligibility for ichibitars of PCSKE
single pathogenic variants; 0 g, evolocumah (Repatha) or alirecumah (Fraluent} or
homezygous FH: lemitapide [Juxtapid—inhikitor of microsomal
biallelic pathogenic variants in the and LOLRAPT triglyceride transfer protein)

Familizl chylemicronemiz
Sitosterolemia
Cerebrotendinous xanthomatosis

Cholesterol ester storage disease
(Wolman syndreme; lysosomal zcid
lipase deficiency)

Abetalipoproteinemia ar homozypgous
familial hypobetalipoproteinemia

LPL, APOCZ, ﬂm&s@f’mﬁﬂ biallelic pathogenic

variants
ABITE/ABL ¢ pathogenic variants
CYEE7AE biall®y pathogenic veriants
Q@\Lelic pathogenic variants

MITE ar APOH biallelic pathogenic variants, respectively

Treatment selection: eq, in hemozygous FH, & genstic
diagnesis mey support the need for apheresis; also in
homaozygous FH having at least one 101 receptor allzls
with retained Functien predicts response to PCSKY
inhikition.

WVolanesorsen (Waylivia—antisense inhibiter of
apalipopratein C-IIT) available in Curope.

Reduced dietary steral intake plus ezetimibe to pravert
ASCVD

Chenodeaxycholic acid to prevent multiple progressive
neurclagical symptoms,

Sebelipase alfa therapy (Kanuma—intravenous enzyme
replacement for lysozomal acid lipzse).

Can help confirm a clinical diagnosis and provides
justification for lifelong reduction in dietary fat intake
plus high dese Fat soluble vitamins,

Genetic Testing Recommendations

Table 4  Recammendations for genetic testing in patients with tystipidemia

e\

Journal of Clinical Lipidology (2020) 14, 398-413
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N4

Kecommandation Class {strengkh) Level of evidence
—
' =
t s recommended o ohtain informed consent 2nd counsel the |Jatien(@ e 1 I CED
£ gEnEtic Test rea s reasonable to provide genstic colnseling to patiepts arw Tamily TTa C-E
through either a skilled clinician or a certified genetic counselos, \
9. After a naqative genatic test sesult, it still may be reasonable ta pravice genstic couns a patient TTh C-Fov
through #ither a d clinician or 3 certified genetic counselor, m
Genetic testing in patients with dyslipizemia
4. Direct-to-consumer genetic tests are not recommended or appropriate for cling in dyslipidemia, 111 (W benefit) C-ED
4. Polygenic scores for ipi ias are ot yar izad and ara currently, mmended or apnropriate s C-FO
Tor clinfeal wse in dyslipidenia, %
Genetic tasting for manogenic linid dizorders \
g, henetic testing is reasonable when heterozygous famitial hyptrthaLo@: ia fs suspected but not definitively 1la E-MR
7. Lascade screening for FH zither by Upid geofile or geactic Lestifg s hecommended in all frst-degree relatives 1 I C-ED
children and siblingz) of an individual who Fas tastad geretical itiva for FH.
A benetic Lesting for ether mongganie lipie disorders | 1able s reasonable whet an accurate diagnosis my la Ll
aftact traztment choice oroutcomes.
4, Genelic testing In severe hypeilriglyceridemia (561 rally not Indicated because most SHIG is palygeniz 11 C-EQ
ar multitactorial.
14, Genetic testing ir severe hypertiglyceridemiaz may'be reasonable if a monagenic diserder is sospected elin- Il CoED

icelly such as familial chylomicronemiz syndrome (eg. young age, failure ta thrive, ralapsing pancreatitis, and

absence of secandary CAUSES).

O emsert opinien; MR aonmancomizad: LU, Bmitec datz.

Journal of Clinical Lipidology (2020) 14, 398-413



Hopkins Experience in Genetic @ IS HOKINS
Testing for FH -

Incorporation of genetic testing significantly g
increases the number of individuals diagnosed
with familial hypercholesterolemia

Emily E. Brown, MGC, CGC", Kathleen H. Byrne, CRNP,
Dorothy M. Davis, PMC, MSN, RN, Rebecca McClellan, MGE, €GC,
Thorsten Leucker, MD, PhD, Steven R. Jones, MD, Seth S</Martin, MD, MHS

O

Scientific Statement

Genetic testing in dyslipidemia: A scientific ) comch ot
: statement from the National Lipid Association

Emily E. Brown, MGC, CGC, Amy C. Sturm, MS, CGC, Marina Cuchel, MD, PhD,
Lynne T. Braun, PhD, FNLA, P. Barton Duell, MD, FNLA,

Emily Brown James A. Underberg, MD, MS, FACP,* FMLA, Terry A. Jacobson, MD, FNLA,
(Genetic Counselor) Robert A. Hegele, MD, FRCPC, FACP

Case: T.A @) VS HOPKISS

History * Family_ history
» 48-year-old African American woman ’ Eat2?|ri r}gngl\]/iI;at age 57 and
hospitalized at JHH, then following up in yperip
cardiology clinic * Brother died from an Ml at age 50;
had hyperlipidemia
* Ml s/p single-vessel PCI 5 years ago  Paternal uncle died of an Ml in his

40s and had hyperlipidemia
* Recent Type 1 NSTEMI - multivessel .
disease s/p CABG * Physical Exam

» Notable for bilateral corneal arcus

* Risk factor profile: hyperlipidemia*, and thickened Achilles tendons

diabetes mellitus, hypértension, stage 3
CKD, rheumatoid arthritis
Atorva 80 / Ezetimibe

*Untreated lipids: TC 368, TG 90, HDL-C 43, LDL-C 304 mg/dL —*cardiacrehab LDL-C 127 2™ pCsKoi

LDL-C 46 e
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Familial Hypercholesterolemia (FH)

 Approximately 1 in 250 people .
has definite/probable FH CASCADE FH ReQIStry

uto i it Hyperchelesteralemia High rate of 1‘1:6Mﬂlu:tc:agnm;d

* Autosomal dominant @f"iﬂ# . o riovascular disea
i 704 with diagnosed

* 20-fold increased CVD risk N le; Untreated LDL-C 249 ma/dL i

mg/dL) accelerates CHD risk

by deCadeS ::dhjxlzm?;; nat faren:?;h bolnl:-ﬂ wrgrtsb«a:; thﬂ\n;cmm!é;wid-lmrin:::'i:?c:
including PCSK3 inhibi i i hesesi
« Underdiagnosed (3 in 10)and o
undertreated

~EEEEES

I 52% 78%
i NS U

did NOT achleve did NOT achieve
Singh A et al. J Am Coll Cardiol. 2019;73(19):2439-2450. ST | e Rl tEsimmalL LDL-C <70 mg/dL
Virani SS, et al. Circulation. 2020;141(9):139-596.

Atherosclerosis. 2019 Oct;289:85-93.



Molecular pathogenesis of FH (&) JOHNS HOPKINS

LDLR | PCSK9 | ApoB-100

LDLR 109 Gain-of-function Familial
mutation &4 107 )| mutation defective
of FH/L (g destruction apoB-100

LDLR)
( JLDLR activity ]
| |

Autosomal Dominant ]
VLDL LDL l
Lipoprotein
Lipase
—

Familial Hypercholesterolemia

Clinical Schema for FH Diagnosis (&) JOHNS HOPKINS

3. North American and Clinical Schemz for of FH*
US MedPed Progrom Lt Criteria for Probahie Heterozygous FH
First-Degree Relative  Second-Degree Relative Thicd-Degree relative .
us Age writh FH with FH _\with it Genaral Poputacion
M d P d Total Cholesterol Levelfmgtdly
e e =20 20 230 240 70
. - 20-29 240 250 2e0 290
Criteria 3039 270 280 250 340
240 250 300 310 360
Duteh Lipid Clinic @ Criteria for FH [Paints)™™
Critwgia Puints
—
First-degree relative with premature €HL d=fin€d as men <55year-old and 1
D UtCh fwomen <60-year ole, or first degregsefative with LOL C>190mg/dL
[Any patiznt with premature CHD F "
fre FH:
Lipid Ay patient with premature cefebrgvatcutar disesse or PVD 1 penn
p [Tendon xanthomas 6 % paiis
" Erobuble FH:
CI- H Jrcus comealis before 45 ywarg-of ape 4 It
|n|C B - - &R points
LOL-C =330 mmgedl & Possinfe FH:
. . LOL-C 250-329 mghfl 5 3 ;pcln"’-
Criteria LOL-C 190-24 ABYAD 3 ;
LOL-C 155- 189 wig/L 1
Postive GRpetig Test Result [LDLR, PCSKY, APOD) 8
British Simon Broome FH Register Diognestic Criteria flettyr Grading/~
Criteria Grade
. /" Jrealkholestera>290 mg/dL in adults or 2260 mg/dL in children aged <16yo, or R Definite FH
BrltlSh 10L-C =190 mg/dl in adults ar LDL-C 5155 mg/dl in children<1iya andt
[Tendan xanthama in the patient or first-degree relative ) ;:‘L
Slmon Positive DMA testing. . C Crobable FH:
Family history of premature myocerdial inferction defined as before age S0ina o Aand D
Broome Jsecond-degree relative or before age 60 in a first-degres relative or B.and E
Fam |y history of total cholesterol =280 me/dL in 2 first-degree or second-degree £
Jrelative or 3260 mgfdL in a child or sibling aged <16 years old

JOHNS HOPKINS

ASCVD risk from high LDL-C is a
function of cumulative'exposure

LDL-C x Years’='LDL-Years
like’with smoking...

Packs per day x Years = Pack-Years
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I Age 11
Total Cholesterol > 1000 mg/dL




Family History of Hypercholesterolemia @~ <" -

Father \*{
. hyperch@s erolemia, arcus, myocardial

infarctiQp) age 60 years old, hypertension

"/’—‘@'\hypercholesterolemia, hypertension

frreQBrother

hypercholesterolemia

Patient
Age 11
Total Cholesterol > 1000 mg/dL

________ ‘1. Sister

hypercholesterolemia

Challenges Living With HoFH

* Physical Appearance and Disfigurement
— Xanthomas %
— Surgical resection of xanthomas at age 12 y.o. (O .

» Lack of Family and Social Support \
— Parental abuse due to her illness @
— Limited dietary support O

« Mental Health Conditions (’Q

— Suicidal ideation as a teenager. @
— Anxiety K

Patricia became a ward o%tate at age 13, and
grew up at boarding schools

LDL-C Lowering Therapies in 1960s: Surgery @ @7 .5

Ten Years Clinical Experience with P&l\é' Ileal Bypass in
Management % e Hyperlipidemias
&

ANNALS 0FSIJI((%EI!Y HENRY %ﬁm, M.D., Ph.D., RICHARD B. MOOREM.D.,

# Manthly Raview of Serglcal Sslerse Sinca 1005 RICHARD L VARCO, M.D., Ph.D.
N
(o)

9

“It is concluded that péftial ileal bypass is the most effective
means for lipid r. tion available today; it is obligatory in its
actions, safeQr@ ssociated with minimal side effects.”

-1974, Surgeon Dr. Henry Buchwald

Ann Surg. 1974 Oct; 180(4): 384—-392.Ten Years Clinical Experience with Partial lleal Bypass in Management of the Hyperlipidemias. doi: 10.1097/00000658-197410000-00002
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Partial ileal bypass at age 12 years old

Partial Ileal Bypass o . .
=+ Partial bypass surgical
procedure for Hyperlipemia
management

\\‘? 1963
’b
g@ost Op Results

)
7 \é Total Cholesterol:
/. 608 mg/dL

Source: Buchwald H, Stoller DK, Campos CT, Matts JP, Varco RL. Partial ileal bypass for hypercholesterolemia:
20- to 26-year follow-up of the first 57 consecutive cases. Ann Surg 1990; 212:318— 31.
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Evolution of Lipid Lowering Therapies

Evolution of Lipid Lowering Therapies:

Statins*==9 Oral combination == MoAb == ASO ==siRNA == |on =P Gene editing
) h LA W\w

Ezetimibe*

lcosapent ethyl* Alirocumab™  Volanesorsen @smn

Bempedoic acid Evolocumab*  Vupanorse asiran

Fibrate Evinocumab  Pelacars:

Daily Monthly Bianually Annual? = Foglif=e
Bimonthly hly 4

\_ O ’ P,
.(\( Y

— ()~
: A 4
{@ LDL-C ‘ E""‘"’ on-HDL (including remnants) } ‘\g Lp (a) J

Main target Secondary target New target

Source: The dawn of a new era of targeted lipid-lowering therapies. European Heart Journal, Volume 43, Issue 34, 7 September 2022
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Mutations in PCSK9 cause mrererve
autosomal dominant
hypercholesterolemia @

Marianne Abifadel’, Mathilde Varret!, Jean-Pierre Rahash?,
Delphine Allard!, Khadija Ouguerram?, Martine Devillers!,

Corinne Cruaud”, Suzanne Benjannet®, Louise Wickham®, @ Pedigree in French famlly

nature.

Daniéle Erlich!, Aurélie Derré', Ludovic Villéger', Michel Farnier”, ith th
Isabel Beucler®, Eric Bruckert?, Jean Chambaz!'?, Bernard Chanu!) wi Xanthomas, prema.ture
Jean-Michel Lecerf'2, Gerald Luc'?, Philippe Moulin'?, \ CVD, and PCSK9 mutation

Jean Weissenbach®, Annick Prat®, Michel Krempf®

Claudine Junien', Nabil G Seidah® & Catherine Boile&
Autosomal dominant hyperchelesterolemia (AD Q
OMIM144400), a risk factor for coronary hea
characterized by an increase in low-densi
cholesterol levels that is associated withgnitations in the genes
LDLR (encoding low-density lipopra @ receptor) or APOB
(encoding apolipoprotein B). We'mapped a third locus
associated with ADH, HC, ti 1p32, and now report two
mutations in the gene oding proprotein convertase
subtilisin/kexin type 9} that cause ADH. PCSKY encodes
NARC-1 ted convertase), a newly

identified human subt:lase Ihat is highly expressed in the liver
and contributes to cholesterol homeostasis.

(1}

g Group

© 2003 Nature Publi:




Major Trial Evidence for PCSK9i 4

FOURIER ODYSSEY OUTCOMES
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27,564 pts w/ ASCVD 48,924 pts w/ ACS
median 2.2yr median 2.8yr
LDL-C 92 - 30 LDL-C 92 > 30 > 48 > 66
A Primary Efficacy End Paint 100
2 164 146 o0 ::S}”gi"hu' 0.5 (355 1, 0.75-0.93) P
- ,_,f"

g % 0 Placebin "

§' g o £ e

4 E 50+

2 F

3 [ £ w0

] L

I¥] [+ I 1 2 3 2

1o e
———
T T 1
1} L 2 3 4
Years since Randomization

. Me. at Risk
Mo at Risk
g . g . g b Q452 2803 B0 71 28
By gE Ieam M m B

N Engl J Med 2017; 376:1713-22 N Engl J Med 2018; 379:2097-2107

Inclisiran Safety & Efficacy

* Mean proprotein convertase
@ 5uhtili|;1:Pkexin type 9 « In this safety analysis: 3,655

% change from baseline patients with appro:l{mat&ly
+80.9% at Day 510 2,653 person years of
exposure to inclisiran
= Mean LDL-C% change from e
baseline $50.7% at Day 510 ?I:'l‘l‘l‘;:;ﬁ?ntg g{:ﬂgﬂbﬁ““ﬁ"
» Modest excess of self-limited

« LDL-C level 455.1 mg/dL at
Day 510

mild-to-moderate TEAE at the
injection site and bronchitis

+ No difference between groups
in liver, muscle, or
hematological parameters

JOHNS HOPKINS
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&

Wright, R.S. et al. J Am Coll Cardiol. 2021;77(9):1182-93.
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How low can we go?

“Thanks for all your help with him.
It seems that the Repatha is doing a “Patient familiar to you, w/ CAD...
great job. was started on Repatha

| had a question...is the LDL now too His last LDL could not be calculated,

low? Is he on any other lipid lowering lab stated it was -9
drugs the dose of which can be
modified? 23 seems to low. What are Should patient continue with
your thoughts” Repatha?”

JOHNS HOPKINS

Big Data to Precision in LDL-C Calculation
|

Faanth

Ongeal investigrhon

Comparison of a Novel Method vs the Friedewald Equation
for Estimating Low-Density Lipoprotein Cholesterol Levels
From the Standard Lipid Profile

S A A i
i1 BRI, G- ROgEr S BTERIE Wy e B imane WD

[ g
IWRARTANCE Inchinial e, hisedborrd
i

bz

[
Inghwm gl scbegrd bt

Externally validated
around the globe K%

i %
Martin's Equation 2 the Most Suita

Vabdation of the Martin Method for
Estimatineg Low-Density Lipaprotein

Chrabestienl Leves in Koeean Aduls: Findings Metha for Ests oe-Density
from the Koeea Matianal Heah and Nutriticn Lipogrotein eote te In Koeean
Examinotion Survey, 2009.3071 Adults

B’ g Pt

Validity of a Novel Method for Estimation of Low-Density
Uipoprotein Cholestersl Levels In Diabetic Patients

Vet Comee, S _ ’, Sheas i,
Toatinon Vutan' Rremaags o’ s M Crah
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Missed Opportunities for Treatment Intensification due to
LDL-C Underestimation

TEEI RN ET RN INEE
T rrror R rey
SRRRRRRR IR 3R R
A B | -r'r\ﬁw'vfirﬁ‘
ERERRE (b?nww 1
i w'w-$twﬂ foa
i SERC IR R RS
i PETINYE 100 LA
B O PP rong f '

ﬂ Friedewald, Sampmn.ﬁd rtin/Hopkins Equations With LDL-C <70 mg/dL
ﬁ‘ Sampson and inffopkins Equations With LDL-C 270 mg/dL

“ Sampson Equation With LDL-C <70 mg/dL, Martin/Hopkins Equation With LDL-C 270 mg/dL

Saijja, A. et al. J Am Coll Cardiol. 2022;79(6):530-541
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Expert Recommendations Around the Globe

MERICAN Q
NATIONAL LIPTD
COLLEGE of
CARDIOLDOGY. O?].Q ASSOCIATION

= e

American

Heart
Circulation Association,
CHOLESTERDL CLINICAL PRACTICE GUIIELINES. Lipid in the of
2018 AHAJACC/AACYPRIAAPA/ABC/ACPM/ADAS Nmm_‘::‘mﬂ“’m"m"i :";" cardiovascular diseases: Practical
a:&n?mmsm%:mn Guidelllne onthe o ies for LDL-Chol rec lations a scientific 1t from
" nag i Lowaring in the of the national lipid association writing group

Fapor o
e

ke, S M. K P, A

Qlllﬂt'lﬁ'lﬂ! atherogenic lipop:
lipid-lowering strategies:
rrecommendations from

]') LA PolA/CFPIP/PCS/PSLD/PSDYPSH guidelines on diagnosis
0 and therapy of lipid disorders in Poland 2021

ar k o &
Maria Hefare Con i.4 Laniz Albwerno Ancat!f T, u—.mrbv- a Rota artines
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2018 AHA/ACC Cholesterol Guideline

I SeccndaryPrevenlioArz ?ﬁ
v

Very High-Risk A@ro?

Age =75 yr

p
@ If LDL-C =70 mg'dL after achieving
maximal statin, add ezetimibe

rt moderate or [lla. B-R]
high-intensity statin

[lla, BRI |

Continue IT LDL-C remains =70 mg.fd;.égkn;n-HDL-C =100 mgfdl)
high-intensity statin l"_a Al

[lla, C-LO] -

Grundy SM, et al. J Am Coll Cardiol. 2019;73(24):e285-e350.

MEDICINE
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Primary Prevention

Primary Prevention:
MAssess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle
T

Firs gl 12 mometrn

M visk decishon Is uncertain:
Cariidur measuring CAC in selicti aduts:

(i) ac

CAC = 108 Fuvers statn [owpacialy whar agu S5]
CAL = 300+ and/'or =T5th pescestile, leitlate statin theragy

Grundy SM, et al. J Am Coll Cardiol. 2019;73(24):e285-e350.



Visual Assessment of

Incidental CAC

NONE

MILD

MODERATE
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SEVERE

Slide courtesy of Dr. Jelani Grant

Guideline Recommendations for Reporting Incidental CAC JO}EN%H?H‘EINS

Radiology or Cardiology Society

2016 Society of Cardiovascular Computed
Tomography/ Society of Thoracic Radiology

guidelines

2019 American College of
Cardiology/American Heart Association special
report on risk assessment

2018 American College of Radiology incidental

findings committee

2021 National Lipid Association scientific

statement

Slide courtesy of Dr. Jelani Grant

When does high CAC equate to

Report moderate/severe CAC on al

Findings of moderate or

O

Incidental CA@buld be reported when likely to affect management

Recommendation
“s undergoing LSCT

O

%@AC suggest a CAC score of = 100

« CAC ca@onrted using either the Agatston scoring system or the visual

met
¢

-
. litative indication of CAC severity (mild, moderate, heavy/severe) should
eported on all thoracic CTs

For those with mild calcification, a dedicated CAC score is useful to aid in
clinical decision making

* Moderate or severe CAC generally correlates with a CAC score of > 100, a
guideline-based indication for statin benefit

Hecht et al. J Cardiovasc Comput Tomogr, 11 (2) (2017), pp. 157-168; Jones DL et al. J Am Coll Cardiol 2019;73:3153-67;
Munden, RF et al. J Am Coll Radiol, 15 (8) (2018), pp. 1087-1096; Orringer CE et al. J
Clin Lipidol 2021 doi.org/10.1016j.jacl.2020.12.005
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secondary prevention?

g

mAcE CAC >300~ Ao CAC >300
- o e _,,.1"
1 " ~
w0 - d 0% —r'd_'—,
8 e ’ s i
§ /_/-"/_ j:__:ﬂ:r:; % A /f<
% ———— o e _-._'0
L} 2 + L o 2 4 [}
Tirme to MACE Event, Years Tire to All-Cause Mortality, Yoirs
CAC=0 CAC=1-99  —— CAC = 100-269| CAC=0 CAC = 1489 5= CAL = 100-299|
—— CALC »300 Prior ASCVD —— CAC 300 PriorASVD
Adjustéd”
Risk Category Qutcome HR 95% C1 P Value
| Prior ASCVD MACE Ref. NA NA
CAC =0 0.3 0.22-0.45 =0.001
CAC1-99 041 0.30-0.57 =0.001
CAC 100-299 0.59 0.42-0.84 0.003
I CAC =300 0.94 0.72-1.24 0.683 |

CONFIRM registry: 4,511 individuals without
ASCVD compared to those with known
ASCVD with CAC on CCTA

CAC > 300 associated with similar risk to
having prior ASCVD event, those with CAC <
300 had significantly lower risk of ASCVD

Budoff et al, 2023. JACC: Imaging. 16 (9):1181 — 1189.



Composition of Lipoprotein(a) @ OIS HOPKINS

Tsimikas S. J Am Coll Cardiol. 2017;69(6):692-711.
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Global Prevalence of Elevated Lp(a)

Year 2022 estimated prevalence of Lp(a) *100-125 nmol/L = ~1.5 bil

N\
QK\

Estimates of
Lp () *300-125 nmel /L.
5%, Milians)

| 3% | 8
25%, 495M || 10%, 270M
"N AN

i
20%, 8.7M
s ~
Size/Distribution U T

Tsimikas S, Marcovina SM. J Am Coll Cardiol. 2022;80(9):934-946.
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Lp(a) Metabolism (@) JOHNS HOPKINS

and accumulates in vascular
and aortic valve leafléts,
7

Lp{a) is secreted into ciml@
s

Apo(a) is Synthesized in Liver

Lpl(a) returns
to recaptors
in liver
Liver Sinusoid
Endothelial Cells "'"\
- ‘-%
Space of Disse - mem

WP P

Tsimikas S, et al. J Am Coll Cardiol. 2018;71(2):177-192.



Risk Ratio (95% CI)
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Mechanisms of Lp(a) Mediated CVD Risk &M%

4 Macrophage IL-8 + I %
expression isftransmigration

A Monocyte cytokie 4 Oxidized Phosopholipids ames MOPA
release @

©

A EC binding
Upregulation y Plasminogen activation
of adhesion ‘ oe
molecules -
i o - ~
SMe y Fibrin degradation o
proliferation g
Brofpaivoan AEC PAI-1 expression g
matrix binding 3
53

A Foam/cell for @ ATFPI activity
A Necrotic corﬁmﬁﬁom

{ Platelet responsiveness
‘1‘ Lesion calcification

Tsimikas S. J Am Coll Cardiol. 2017;69(6):692-711.
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Lp(a): An Independent, Causal,
Genetic Factor in CVD &\\

Meta-analysis Mendelian Randomization O Genome-Wide Association
Adjustment for age and sex only Multivariable adjusted @ 0 variant 1 variant 2 variant
Nonfatal ML and coronary death % alleles allele alleles
Lp(a)
A8 L 0 % 80-
i i
16 - % ? g
>117 }T&—» o
1.4 4 ? 4.0
% 77-117 ——— 2
1.2 4 S
30-76 o 204
2
Lo - 1 I A 549{’%—{ ‘g 1.0 4
097 P<.001 2
0.8 L— Q , —— 3 00 . . ; ; .
3 6 12 24 48 96 192 0.8 ‘I 2 4 0 25 50 75 100 125
Usual Lp(a), Geometric Mean, mg/dL Hazard Ratio (95% Cl) Geometric Mean Lp(a), mg/dL

Tsimikas S. J Am Coll Cardiol. 2017;69(6):692-711.
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Emerging Lp(a) Therapeutics

SiRNA
Olpasiran-reduces Lpiq)
by up to O

SLN360-relur 85 Lp(a)
by (‘0 398%

1 ¥319469-phase 1
ri:sults pending

Malick WA et al. J Am Coll Cardiol. 2023;81(16):1633-1645.
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As We Await Lp(a) Directed
Therapy

Use Lp(a) as a risk-enhancing factor

Drive down LDL-C and mitigate risk from
other cardiovascular risk factors

Enroll patientsin Lp(a) trials when possible
Cascade tést'Lp(a) in family members

. . JOHNS HOPKINS

Recent Developments in Risk
Assessment

Editorial (5T A,

July 29, 2024 ) - I . ” =}

The Evolving Landscape of Cardiovascular Risk ' S —

Assessment woom FXinE

,,,,,, e Ao Chia s WD R S S et i Prevention of Cardiovascular Disease — Don’t Stop

3 husthor AMGations Thinking about Tomorrow

JAMA. 2034;332(121:967-969. dol10.1001/jama. 2024 13247 Kistos: R 5, Blurmniihal, WLES, s Seth 5 Murtin .01, W HE

rth & Marfin, 1.0, b Infe atiany
Published August 11, 2024 | N Engl | Med 2024 1912161-1162 | DOS HLISSENEMe340908D | VG 391 MO, T3

\

—

JAMA. 2024;332(12):989-1000

Corrie Health Lipids Program @ TN HOPKINS

[ Enrolling Soon ] @ @
1000 Patients .

Known ASEVD or high risk ASCVD
3 US Study(Sites
Johns Hopkins, Yale, Pennsylvania State University

Corfie,Lipids Program

Enrolliment with Corrie App
LLT intensified to reach guideline-based thresholds
Outcomes
Nyt . LDL-C control at the end 6 months

RE-AIM findings (Reach, Effectiveness, Adoption,
Implementation, and Maintenance)

Yale University @ JOH NS HOPKINS o\ PennState Health LATTI C

i i A
i School of Medicine KZ3” weoicrne @ N Lesting Awarenum To action Thrsugh
u Inplomentation of CardiaMatol beoiic Effarts
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Take Home Points

+ Atherosclerotic cardiovascular disease is the leading cause of death and atherogenic lipids,
predominantly LDL, play a central role

» The primary role of genetic testing in screening for lipid abhormalities is in individuals and familiesin
which familial hypercholesterolemia is suspected

» Know FH, look for FH — common, yet severely underdiagnosed and undertreated

« Start lipid lowering therapies as recommended\by AHA/ACC/multisociety guidelines for both primary
and secondary prevention of ASCVD

* Primary prevention — PCE for now;~PREVENT equations pending guideline adoption
» Use risk enhancing factors and CAC; shared decision making key; get LDL-C <100 at a minimum

» Secondary prevention — getiLDL-C <70 at a minimum and ideally <55, especially if VHR

» Cardiovascular risk is related to long-term cumulative exposure to LDL / ApoB
* Lower LDL-C for longer is better

JOHNS HOPKINS

Take Home Points (Cont.)
+ Lifestyle and statins remain 1%t line, with expanding set of non-statin, lipid therapies

» Combination Rx common and enables achievement of lowDL-C even when starting high

» PCSKJ9 inhibitors have been a game changer

+ Measure lipids at baseline,1-3 mo after Rx changes, ‘and q6-12 mo thereafter
* Beware of LDL-C underestimation from outside labs; avoid undertreatment
» There is no apparent lower safety limit for LDL-C levels

* Lp(a) is a causal factor in ASCVD and emerging target of therapy, with multiple drugs in the pipeline

+ Interdisciplinary teamwork is essential in lipid and CVD risk management; digital health is a promising
implementation tool



