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Key Learning Objectives

e Understand what Stable Ischemic Heart Disease means and its
clinical implications

* Review the latest data on lipid-lowering therapies
* |dentify key questions regarding coronary revascularization.



What is Ischemic Heart Disease

by any other name...

{4

Chronic stable angina

Chronic coronary syndrome
Stable angina pectoris
Coronary heart disease

Stable ischemic heart disease
Stable coronary artery disease
Non-acute coronary syndrome

.. angina secondary to stable ischemic

heart disease (SIHD) is the most
common clinical presentation of
cardiovascular disease encountered by
general practitioners and
cardiologists.”

AHA 2023 CHD Statistics

Population group

Prevalence, CHD,
2017-2020,>20y
of age

Both sexes 20500000 (7.1%)
[959% CI, 6.1%—8.3%)]

Males 11 700000 (8.7%)

Females 8800000 (5.8%)

NH White males

9.4%

NH White females

5.9%

NH Black males

6.2%

NH Black females

6.3%

Hispanic males

6.8%

Hispanic females

6.1%

NH Asian males

5.2%

NH Asian females

3.9%

NH American Indian or
Alaska Native




Natural history of chronic coronary syndromes @ESC

A dynamic process o I
[ — of Cardiology

Cardiac risk (death, M)

(e g aspirin, statins ACE
Inhibitors) and
ppropnate
revascularization

@ESC

Time

www.escardio.org/guidelines ESC Guidelines onthe diagnosisand management of chronic coronary syndromes 5
(European Heart Journal 2019; 10.1093/eurheartj/ehz425)



CLINICAL PRACTICE GUIDELINE: FULL TEXT

-
2021 AHA/ACC/ASE/CHEST/SAEM/ &, C H
SCCT/SCMR Guideline for the L

, \ Chest pain High-Sensitivity Early Care Testlng
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guideline for the evaluation and

diagnosis of chest pain provides

recommendations and algorithms - P A S

for clinicians to assess and Pafas  Becsmpaning  Wendy Noncardiac STd

0

diagnose chest pain in adult

at i e n t S Use Clinical Women May Be Identify Patients Noncardiac Is In. Structured Risk
p . Decision More Likely to Most Likely to Atypical Is Out. Assessment
Pathways Present With Benefit From Should Be Used

Accompanying Further Testing
Symptoms



2021 AHA/ACC/ASE/CHEST/SAEM/
SCCT/SCMR Guideline for the
Evaluation and Diagnosis of Chest Pain

Index of Suspicion Based on Descriptors

- Central « Left-sided « Stabbing - Right-sided « Sharp

» Pressure « Dull « Tearing « Fleeting
 Squeezing « Aching * Ripping « Shifting

« Gripping « Burning « Pleuritic
« Heaviness « Positional
« Tightness

 Exertional/stress-related
« Retrosternal

High Low
—

Probability of Ischemia

Nomenclature Update
“Noncardiac Is In. Atypical Is Out. “

Noncardiac” should be used if heart
disease is not suspected.

“Atypical” is a misleading descriptor of
chest pain, and its use is discouraged.



CLINICAL PRACTICE GUIDELINE: FULL TEXT

2021 AHA/ACC/ASE/CHEST/SAEM/
SCCT/SCMR Guideline for the

Evaluation and Diagnosis of Chest Pain Pretest Probabilities of Obstructive CAD in Symptomatic Patients
(A) according to age, sex, and symptoms;
(B) according to age, sex, symptoms, and CAC

D re _Te St Chest Pain Dyspnea
Probability

Light Green — no testing

Green/Orange —testing indicated

A  Pretest probability based on age,
sex, and symptoms

B Pretest probability based on age,
sex, symptoms, and CAC score*

CAC CAC CAC
1-99  2100-999 21,000




CLINICAL PRACTICE GUIDELINE: FULL TEXT

2021 AHA/ACC/ASE/CHEST/SAEM/
SCCT/SCMR Guideline for the
Evaluation and Diagnosis of Chest Pain

When to Order What Test

Low @

high

high

Pretest likelihood of CAD Intermediate-

Intermediate-

necessary

Younger patient

(<65 y of age)

Older patient
(265 y of age)

» No testing |

OR

OR

Option for CAC
for ASCVD risk
stratification

Less obstructive
CAD suspected

More obstructive
CAD suspected

e—» CCTA favored

o Stress testing favored

Stress testing information

ETT Stres SPECT MPI PET MPI Stress CMR MPI
echocardiography
Patient capable of exercise v v v
Pharmacologic stress v v v v
indicated
Quantitative flow v v
LV dysfunction/scar v v v v




Stable Ischemic Heart Disease
(Old School)

30% blockage o 90% blockage

But it’s just not that
simple




INOCA — A new name for old entity
Ischemia with No Obstructive Coronary Artery Disease

© small Coronary
Artery Network (
(microvasculature) |

\AY:?;

‘ Normal Artery

Damaged
lining of
anery

0 Large Coronary
Artery with
Athersclerosis

Coronary

Microvascular
Disease
Micro-deposits
\\ of plaque in .
AL Diseased
Abnor:\al V) \ ) - Plaque artery wall artery wall
blood flow .
Spasms
and improper

relaxation

Non-Cardiac

Mixed

Microvascular

& Vasospastic
Angina

Vasospastic
Angina

Microvascular
Angina

Thomas J. Ford. Circulation: Cardiovascular Interventions., Volume:
12, Issue: 12, DOI: (10.1161/CIRCINTERVENTIONS.119.008126)



Diagnostic Pathway for Sus

In patients with symptomes,
don’t just stop with a
“normal” stress test

Other imaging like Stress
MRI, PET, or Echo, and even
coronary angiography can
often provide incremental
diagnostic information

Stable Chest Pain
Suspected INOCA

nected INOCA

Noninvasive testing more prevalent
Invasive assessment more comprehensive

Invasive coronary function testing*
(requires nonobstructive CAD FFR 20.8)

(2a)

\ 4

\ 4

CFR22.0
+
IMR <25
+
negative
provocative
study to ACh

Epicardial artery
spasm (>90%)
with ACh
+
reproduction of
chest pain
+
ischemic ECG
changes

angina with
ST depression
during ACh bolus
or infusion, and
epicardial artery
constriction

A 4

No ischemia
+
normal
MBFR

A\ 4

Factors that Increase
Likelihood of CMD:

+ Diabetes,
Hypertension

« Left Ventricular
Hypertrophy

« Small Coronary Vessel
Size or Lumen Volume

« Infiltrative Heart
Disease

Stress PET or stress CMR -
must be with MBFR

(2a)

4

Normal
MBFR with
ischemia

Low risk for CV events

A 4

A4

Reduced Reduced
MBFR MBFR
lschemla no |schem|a

s

Elevated risk for MACE




ISCHEMIA WITH NO OBSTRUCTIVE CAD (INOCA)

4 Prevalence

+ MACE, angina and HF
hospitalization, disability and costs

t+ CMD
Presentation l Criteria
*» Middle-aged * Persistent symptoms
women and men * Evidence of
* Stable IHD _ myocardial ischemia
_ * ACS B!« No obstructive CAD
* Diastolic 1l * Abnormal coronary
dysfunction flow reserve
» HFpEF (invasive, PET,
/ echo-doppler, MRI)
Risk Conditions Pathophysiology
» Traditional risk factors * Inflammation
" Mechanistic * Atherosclerosis ¢ > . Autonomic dysfunction
pathways * Endothelial dysfunction * Platelet dysfunction

* Microvascular dysfunction
» Conduit artery stiffness

v v

Knowledge Gaps Clinical Trials Needed

* Population Natural History * Large outcome
al * High-risk INOCA clinical trials:
Phenotype G— Statin, ACEi, ASA
* Evidence-base o * Anti-anginal Bx
grupm %:m::;mm * Novel anti-inflammatory
Gx?»geli i * Therapeutic Lifestyle

Modification/Cardiac
Rehabilitation

INOCA — Management

Potential Therapies for CMD

Non-Pharmace

A SLOALIAY o
* Nitrates * Exercise
+ Statins * Cognitive behavioral therapy
* ACE- * Transcendental meditation
* ACE-I + Aldosterone blockade * Transcutaneous electrical nerve stimulation

* Calcium antagonists

* Low-dose tricyclic antidepressants
* Estrogens

* PDE-5 inhibitors

* Exercise

* L-arginine

* Ranolazine

* |vabradine

* Ranolazine + Ivabradine

* Metformin

* Rho-kinase inhibitors

* Endothelinreceptor blockers

C. Noel Bairey Merz. Circulation. (INOCA), Volume: 135, Issue: 11,
Pages: 1075-1092, DOI: (10.1161/CIRCULATIONAHA.116.024534)




Dual Goals for Management of
Stable Ischemic Heart Disease (SIHD)

Prevent MI and Death (Disease Modification)

v

Improve “Quantity of Life”

Reduce Ischemia & Relieve Anginal Symptoms

v

Improve “Quality of Life”




Prevention Goals of Therapy in SIHD

Reduce/stabilize atherosclerotic plaque - ACS/MI/SCD

Primary Prevention Secondary Prevention

Primary Prevention: Lifestyle Changes and Team-Based Care

Antiplatelet Therapy
— ASA 81 mg or Clopidogrel for life
— ADP antagonist if recent ACS or stent

* ACEI / ARB (especially if DM, HF, EF <40%, HTN)

* Aggressive Lipid Lowering

Tobacco o ,/ Physical Activity ° Dla betes RX Wlth proven CV bGﬂEfIt (G LPlRA and

Pharmacotherapy + behavior >4 < Perform 2150 mins/week SG LT2 i )
interventions recommended of moderate or =275mins/week

to maximize quit rates Prevention of vigorous physical activity

of CVD * Smoking cessation

e Other Secondary Prevention Measures
Emphasis on intake E Low-dose aspirin - BP COI’\tI’O|

of vegetables, fruits, Type Il Diabetes for primary prevention

nuts, legumes, fish Control through now reserved for select - We | g ht m a n a ge m e n t

and whole grains diet and high-risk patients

exercise. — Semaglutide for overweight/obese
Metformin (primary therapy),

SGLT-2 inhibitor or — Physical exercise
GLP-1 receptor agonist
— Influenza Vaccine

Diet Aspirin Use

(secondary)

DOI: 10.1016/j.jacc.2019.03.010




SECONDARY

PREVENTION PRIMARY PREVENTION

INCREASED
BLEED RISK

DIABETES AGE > 70 years

IMAGED VASCULAR
DISEASE*

High
ASCVD
risk

l

Initiate
low-dose
aspirin

High
ASCVD
risk

l

Strongly
consider
initiating
low-dose
aspirin

High
ASCVD
Tsk

Consider

initiating

low-dose
aspirin

Low
ASCVD

rifk

Do not
initiate
low-dose
aspirin

High
ASCVD
risk

l

Consider
initiating
low-dose
aspirin
and adding a
proton-pump
inhibitor

Low
ASCVD
risk

Do not
initiate
low-dose
aspirin

Do not
Initiate
low-dose
aspirin

*Evidence of atherosclerosis on CT scan or vascular ultrasound tests, or an elevated coronary calcium score; ASCVD
= atherosclerotic cardiovascular disease.



GLP1RA in Pts with ASCVD,

BMI > 27, No Diabetes

A Primary Cardiovascular Composite End Point

Cumulative Incidence [34)

100+
90—
&0
70+
B0-
50+
40—

Hazard ratio, 0.80 (95% CI, 0.72-0.90)
P=0.001 for superiority

Placebo

Semaglutide

T | T
12 18 24 30 36 42

Months since Randomization

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Semaglutide and Cardiovascular Outcomes
in Obesity without Diabetes

A. Michael Lincoff, M.D., Kirstine Brown-Frandsen, M.D., Helen M. Colhoun, M.D.,
John Deanfield, M.D., Scott S. Emerson, M.D., Ph.D.,, Sille Esbjerg, M.Sc.,
Seren Hardt-Lindberg, M.D., Ph.D., G. Kees Hovingh, M.D., Ph.D.,

Steven E. Kahn, M.B., Ch.B., Robert F. Kushner, M.D,, Ildiko Lingvay, M.D., M.P.H.,
Tugce K. Oral, M.D., Marie M. Michelsen, M.D., Ph.D., Jorge Plutzky, M.D.,
Christoffer W. Tornee, Ph.D., and Donna H. Ryan, M.D.,
for the SELECT Trial Investigators*

D Death from Any Cause

Cumulative Incidence [5)

1004
30
80—
70+
B0 -
50—
40+
30—
20
10+

0
0

Hazard ratio, 0.81 (95% CI, 0.71-0.93)

Placebo

Semaglutide

T
6 12 18 24 30 36 42 48

Months since Randomization




Cholesterol
First remember that “normal” cholesterol levels are not physiologic

American V1 e n
Hazda I 208 mg/dl ia=w,
Inuit I 5.4 nM ‘ » ) ;
lkung I /{,uL Sk
V¥ pygmy I f‘.‘ ’? L
San I &’ % ;‘?,

50 70 90 110 130 150 170 190 210 .
American men

Humans
Societie

Total Cholesterol (mg/dl)

_ Only modern-day
Total Cholesterol levels in small scale humans have TC

subsistence societies only ~100-120 mg/dl >200 mg/d|

Adapted from O’Keefe J. JACC Vol. 43, No. 11, 2004



ACC/AHA Cholesterol

Guidelines 2018

Secondary Prevention e ™~
. J

1

Healthy Lifestyle

I

high-risk*

Ve

[ Age <75

!
!
[
h 4

Dashed
arrow
indicates
RCT-
supported
efficacy, but
is less cost
effective

If on clinically judged maximal LDL-C lowering
therapy and LDL-C >70 mg/dL (1.8 mmol/L), or
non-HDL-C >100 mg/dL (2.6 mmol/L), adding
PCSK9-l is reasonable
(Class lla)




e
EXPERT CONSENSUS DECISION PATHWAY

2022 ACC Expert Consensus Decision ~ ASCVD “Not very high risk” — Goal LDL <70 mg/dI

Pathway on the Role of Nonstatin

Therapies for LDL-Cholesterol
Lowering in the Management of ! ‘
. . Consider the following as the initial nonstatin agent Decision for
Atherosclerotic Cardiovascular and/addition ofother agents as neadlad to-achlave Hesired no additional
reduction of LDL-C? medication

Disease Risk

Adults with
st

1. Evaluate anc
guideline-re
and SASEs

2.Increase to

(

Monitor adherence to lifestyle
modifications, medications,

1. Referral to lipid and LDL-C response to

specialist therapy. If persistent
hypertriglyceridemia,**

2. Referral to RD/RDN refer to the 2021 ACC
ECDP on Management of

1 Hypertriglyceridemiatt

J/




LDL-C Levels for Optimal CV Risk Reduction:
What We Know Now

e

0T High is bad

150

150 Average Is not good

140
E 1210
. Fouricr (ODYSSEY |
2 SESCILS en lower Is even
= et better

Lowest Is best
(4]




Achieving Lower LDL-C Modifies Cholesterol
Plagues and Clinical Outcomes

Relationship between LDL-C and Relationship between LDL-C and

Percent Atheroma Volume? Outcomes (CVD, M, Stroke)?

1.0

B Secondary endpoint
016 p=0-0001 for the B coefficient

0.5

(probability)

ed event rate (probabili

-0.51 /

-1.0+ |

Adjust

Change in Percent Atheroma Volume, %

-1.5

10 20 30 40 50 60 70 80 90 100 110 ’ o:( : ‘ , : : . . . .
0 05 1.0 15 2.0 25 30 35 40 45
O n _Tre atm e nt LD L_ C’ m g/d L LDL cholesterol 4 weeks after randomisation (mmol/L)

1. JAMA 2016;316(22):2373-2384
2. Lancet 2017;390: 1962-71 @



Central Illustratlon Upper panel Treatment goals EAS @1\ ESC
for low-density ?oprotem cholesterol (LDL-C) across © i
categories of total cardiovascular disease risk

Treatmentgoal
*SCORE <1%
forlDL-C 3. 0mmolfL [~ P4 -3CORE 21% and <5% |
1 *Young patients (T1DM <35 years; T2DM <50years) with DM
(116mg/dL) duration <10years without other risk factors

*SCORE 25% and <10%

*Markedly elevated single risk factors, in particular TC>8 mmol/L (310
mg/dL) or LDL-C >4.9 mmol/L (1950 mg/dL)or BP Z18)/110 mmHg

FH without other major risk factors

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

*DMwy/o target organ damage, with DM

duration z10years or other additional risk factor

*ASCVD (dlinical/imaging)
*SCORE 210%

1.8mmol/L
CESTCIN (70 mg/dl)
reduction
FH with ASCVD orwith another major risk factor
Severe CKD (eGFR <30 mL/min)

from baseline RG] : ;
55 mg/d e
( g/dL) ~or early onset of TIDMof long duration (>20 years)

*DM & target organ damage: 23 major risk factors;

‘\
~
\\
~

kY
low Moderate High  very-High CVRisk ®
v.Escardio.org/guidelines 2019 ESC/EAS Guidelinesfor the management of dyslipidaemias lipid modification to reduce

cardiovascularrisk (European Heart Journal 2019 -dei: 10.1093/eurheartj/ehz455)

MEsSC




@ JAMA Network®

Use of Lipid-Lowering Therapies Over 2 Years in GOULD, a Registry of
Patients With Atherosclerotic Cardiovascular Disease in the US

(B)

100
80
80
70
60
50

40

Percentage of Patients (%)

30

20

10

N=

2018 ACC/AHA
Cholesterol Guideline
91.9
High-intensity Statin
46.3 ———g 48.8
———a——¢g Pa— — .
_ o ———a—— ———
42..3___ %
13.1 Ezetimibe 16.1
9.8 1 L 1 s - & o W
1 i 29 PCSK9i
0.9 i 4.6
.___.___._.__—.——.——.-—-O——' . - & i_.__.,__*——Q—C—O—‘.__._——.—_._’—.—_._‘
2018 2019 2020
Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

4402 4391 4383 4371 4360 4345 4333 4319 4304 4292 4263 4208 4193 4175 4126 4051 3861 3675 3377 3007 2720 2308 2015 1772 1548 1348 1154

Cannon CP et al. JAMA Cardiol. Published online June 16, 2021. doi:10.1001/jamacardio.2021.1810




Lipids 2025 - “Lower (LDL) is better)

* Primary prevention: statins (or EZE) -> LDL <100 mg/d|
* Low-Moderate risk — LDL <100 mg/dl|
* High risk — LDL <70 mg/dl

e SIHD/ASCVD: statin +/- ezetimibe +/- PCSK9 +/- BDA
« ASCVD — LDL <55 mg/dl

« Statin intolerance: rosuva 2.5 tiw, EZE, early PCSK9
* Check Trig and if >135, add icosapent ethyl 4gm daily

* Check Lp(a) —> increased risk and now clinical trials for Lp(a) reduction



My Approach to Elevated Trigs in 2025

* Diet, lifestyle, no EtOH

Evaluate for MASH
f DM -> any GLP1RA
f no DM but overweig

f mod-trigs and CAD a
of CV benefit

nt/obese -> Sema or Tirzepatide

so consider icosapent ethyl b/c



The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 AUGUST 20, 2020 VOL. 383 NO.8

Beyond Statins

Evinacumab for Homozygous Familial Hypercholesterolemia

- & & - Frederick ). Raal, M.D., Ph.D., Robert S. Rosenson, M.D., Laurens F. Reeskamp, M.D.,
CENTRAL ILLUSTRATION: Simulation of Maximal Pharmacologlcal Low- G. Kees Hovingh, M.D., Ph.D., John J.P. Kastelein, M.D., Ph.D., Paclo Rubba, M.D., shazia Ali, Pharm.D.,
= = - - oulabi Banerjee, Ph.D., Kuo-Chen Chan, Ph.D., Daniel A. Gipe, M.D., Nagwa khilla, M.S., Robert Pordy, M.D.,
DenSIty Llpoproteln ChoI-ESterol REduCtlon g © lDav?cl hl.:"l) \Eelnrcs\.-ich. (h:fl.D._. L’PieoDrgeDD. ‘(:-n')?;oc;\opulor:I hD."I.DN_. g:'D|< Yi th:lng, PFT'l.D.."t oy ML
and Daniel Gaudet, M.D., Ph.D., for the ELIPSE HoFH Investigators*
600 -
A Percent Change in LDL Levels
23—
71 Placebo
T 147 B
500 - < 7 /«Fh\{ fsf% %\‘}H--H_
g — .
i k
—144
é -21-]
—284
— 400 4 g‘ -354 Evinacumab
= —42-|
% U _4g]
£ 56|
:.: 300 Bascline 2 H 8 12 1 20 24
0 4
o Waeks
"_",J No. at Risk
[=] Placebo 22 13 20 21 20 20 20 21
-l 200 - Evinacumah 48 33 4@ 42 42 40 4 0
-49% B Absolute Change in LDL Levels
40—
= 204 {' Planebo%
=) a e ———‘}( -—
100 1 -E _13_ _E % {’_’ \}
2 o
1
0 § ool
Basic T LDL-R LDL-R Basic Tx + LDL-R B0 ] Evinacumab
Dependent Tx  Independent Tx Dependent Tx &100- & 4
Homozygous Familial Heterozygous Familial e : : : : :
Hypercholesterolemia Hypercholesterolemia Basdline 2 4 8 12 16 0 =
M Statin M Ezetimibe M Bempedoic Acid B PCSK9 Targeting Medication I Evinacumab M Lomitapide Wacks
No. at Risk
Brandts, J. et al. J Am Coll Cardiol. 2021;78(18):1831-1843. e b 2 onn 5 5 o - a




Arteriosclerosis, Thrombosis, and Vascular Biology

AHA SCIENTIFIC STATEMENT

Lipoprotein(a): A Genetically Determined, Causal,
and Prevalent Risk Factor for Atherosclerotic
Cardiovascular Disease: A Scientific Statement
From the American Heart Association

The International Atherosclerosis Society endorses this statement.

* High levels of lipoprotein(a) [Lp(a)], an apoB100-containing
lipoprotein, are an independent and causal risk factor for
atherosclerotic CV disease through increased
atherogenesis, inflammation, and thrombosis.

* Lp(a) is predominantly a monogenic cardiovascular risk
determinant, with =70% to 290% of interindividual
heterogeneity in levels being genetically determined.

« The 2 major protein components of Lp(a) particles are
apoB100 and apolipoprotein(a).

« Lp(a) remains a risk factor for cardiovascular disease
development even in the setting of effective LDL
cholesterol reduction.

Disease/condition

Lp(a) structure & property

Regulation

Atherosclerosis Thrombosis

- 4

K1vi-10 o§OOCPC VD

° OOO b A

domain

ApoB-

KVl 0@

Lipid-rich

i

ornApo(a)

Aortic Valve
Calcification

P 4

Molecular mass:
300-800 kDa
High carbohydrate
content: 28%

S k2
(multiple copies)

Lp(a) concentration (high variability)

4 t

. Ethnicity/
G"" ("’ (,“‘
Race

t

Medical

conditions

t

Environment



Lp(a) and CV Risk

Lipoprotein(a) Concentration and the Risk

of Coronary Heart Disease,

and Nonvascular Mortality

Adjustment for age and sex only

1.8 Monfatal M| and coronary death

(9318 cases)
1.64 1

Risk Ratio (95% CI)

0.84 1

08— T T T T T

Stroke,

JAMA, July 22/29, 2009—Vol 302, No. 4

lschemic stroke
(1890 cases)

3 6 12 24 48 98 192
Usual Lpla), Geomatric Mean, mg/dL

5 12 24 48 95 192
Usual Lp(a), Geometric Mean, mg/dL

Figure 3. Risk Ratios for Vascular and Nonvascular Outcomes per 3.5-Fold (1-SD) Higher Usual Lp(a) Level, Adjusted for Cardiovascular Risk Factors

No. of Mo. of No. of

Outcome Studies Individuals ~ Cases
Monfatal Ml and coronary death 30 106645 8362
Coronary death® 24 72683 2159
Monfatal M# 26 102221 8045
Ischemic stroke 13 69539 1684
Unclassified stroke 12 48407 680
Hemaorrhagic stroke 9 56165 285
MNonwvascular death 25 102268 7268
All cancer death 20 91424 3482
Smoking-related cancer death 16 B3555 1340
Other cancer death 19 91307 2140
Other nonvascular desth 22 100378 3745

Risk Ratio

(95% CI)
1.13(1.08-1.18) ——
1.14(1.07-1.22) — e
1.12(1.07-1.18) ——
1.10(1.02-1.18) —
1.01{0.82-1.12) —
1.06 (0.90-1.26) —_—
1.01 {0.98-1.05) -
1.00 (0.97-1.04) B
1.03 (0.87-1.09) —a—
1.01 (0.94-1.08) .
1.00(0.95-1.086) ——

T T T .
0.8 1.0 1.2 1.4
Rigk Ratio per 3.5-Fold Higher
Lpla) Level (95% CI)

The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE

Genetic Variants Associated with Lp(a)
Lipoprotein Level and Coronary Disease

Robert Clarke, F.R.C.P., John F. Peden, Ph.D., Jemma C. Hopewell, Ph.D.,

Theodosios Kyriakou, Ph.D., Anuj Goel, M.Sc., Simon C. Heath, Ph.D.,

Sarah Parish, D.Phil., Simona Barlera, M.S., Maria Grazia Franzosi, Ph.D.,

Stephan Rust, Ph.D., Derrick Bennett, Ph.D., Angela Silveira, Ph.D.,
Anders Malarstig, Ph.D., Fiona R. Green, Ph.D., Mark Lathrop, Ph.D.,
Bruna Gigante, M.D., Karin Leander, Ph.D., UIf de Faire, M.D.,
Udo Seedorf, Ph.D., Anders Hamsten, F.R.C.P., Rory Collins, F.R.C.P,,
Hugh Watkins, F.R.C.P., and Martin Farrall, F.R.C.Path.,
for the PROCARDIS Consortium*

8.0
b
I 2 Variant
.g .0 alleles
e -
£ -
g t"’
(¥] 2.0 -
é ,a"l Variant
) ’,” allele
k= -
]
ﬁ 1.0 Ito Variant
g alleles
00 T T T T 1
0 25 50 75 100 125

Geometric Mean Lp(a) Lipoprotein (mg/dl)

Figure 3. Association of the LPA Genotype Score
with the Lp(a) Lipoprotein Level and the Risk
of Coronary Disease in the PROCARDIS Cohort.

The odds ratios (squares, with the size inversely pro-
portional to the sampling variation) are for the associa-
tion of the LPA genotype score (no variant alleles, one
variant allele, or two variant alleles) with the risk of
coronary disease, as measured with the use of “float-
ing absolute risks” which summarize the sampling
variation for the three genotype scores without the se-
lection of an arbitrary baseline genotype score. The
vertical lines indicate 95% confidence intervals.




Lipoprotein(a), CV Outcomes, and PCSK9 inhibitors

Lifetime risk of CV Events by Lp(a) PCSKO9i reduces Lp(a) levels Lower Lp(a) associated with| CV events
Lp(a)
E Lifetime risk for major cardiovascular events with 14
increasing higher Lp(a) concentrations 5 4
0.40 = 0.0 c 121
P 5 10 ~(,.
F 0304 _E -5 - g X,
°§ % é 08 -
3 @ 10 1 P<0.001
g 020 g -15 g 06
2 Y 20 -
g 0.10 c
£ 25 - 04 1
(&)
-30 - -26.9 2) 1Io 21) 310 4(0 5L) 6‘0
4'0 %0 8'0 70 80 Difference in Lp(a) nmolL
Age (years) Placebo Evolocumab

Eur Heart J. 2022;43(39):3925-3946 Circulation. 2019;139:1483-1492 Circulation. 2019;139:1483-1492



Tarceted | nlg

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Small Interfering RNA to Reduce
Lipoprotein(a) in Cardiovascular Disease
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Lp(a) Therapeutic Studies

FIGURE 1 Emerging Therapeutics for Lp(a)
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The Eternal Question in SIHD
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“To cath, or not to cath,
that Is the question...”:



Revascularization - Perception

Make
patient
live
longer

Make patient feel better



Revascularization - Reality
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2021 ACC/AHA/SCAI Guideline for

_ Coronary Artery Revascularization
Key Questions about Revascularization

* s angina (or anginal equivalent) refractory to medical therapy?
* Is there Left Main Disease?

* How complex is the CAD (eg, SYNTAX score)

* Diabetes?

* LVEF <50%

e Suitability for PCl or CABG

 Patient preference



Patient Centered — Heart Team

COR LOE RECOMMENDATION

1. In patients for whom the optimal treatment strategy is unclear, a Heart Team approach that includes
representatives from interventional cardiology, cardiac surgery, and clinical cardiology is recommended

to improve patient outcomes (1-7).

POST

+Cardiac Rehabilitation
+Smoking Cessation
+Psychosocial Interventions
+Pharmacotherapy
*Management of CV Risk Factors
+Assessment of Outcomes

+Shared Decision-Making

+Social Determinants of CV Health
+Risk/Benefit Assessment

+Acuity (e.g., STEMI, Shock, SIHD)

PERIPROCEDURAL

+Special Populations

«Consent

«Anatomic and Functional
Lesion Assessment

«Procedures

+Pain Management

+Sedation/Anesthesia

+ Antithrombotic Therapy
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No. at Risk

Cumulative Incidence (%)

100+
90+
80+
70+
60+
504
40+
30+
20+
10+

0-
0

Conservative strategy 2591

Invasive strategy

2588

25+

204

154

10+

ISCHEMIA Trial

Invasive strategy

Conservative strategy

2 3 4 5

1

Years since Randomization

2548
2518

2065 1445 844 349
2061 1431 827 317

D Myocardial Infarction

No. at Risk

|@M|A

Conservative strategy 2591

Invasive strategy

100+ 254
90— 20-
X 804
W 154
& 70+ Conservative strategy
jﬁ 60 10-
£
> 507 5_ Invasive strategy
2 404
]
_E 30 0 | T |
S 20 0 3 4 5
10+
0 I I I I |
0 1 2 3 4 5
Years since Randomization
2452 1931 1321 747 298
2588 2379 1931 1313 742 283

Maron. NEJM. 2020.



Probability of Being Angina-Free
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Summary of “Disease Altering Interventions in SIHD

* Greatest evidence for life-prolonging or MI-reducing therapy is
with optimal medical therapy

e Revascularization is very good for reducing angina and
minimizing the need for recurrent coronary interventions.

* But, except in small, high-risk populations, immediate
revascularization does not prolong life or reduce the risk of
future Ml



Key References

* LawtonlJS, et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization: A Report of the American College of
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Question 1

A 56 year-old man presents with symptoms suggestive of exertional angina. Symptoms of chest
pressure begin after moderate exertion and resolve with rest and are associated with SOB. There
has been no rest pain. He has a history of hypertension and dyslipidemia for which he is taking
losartan and simvastatin. His exam does not reveal any signs of volume overload or heart failure.
His ECG has mild PR prolongation, LVH with strain pattern but no Q-waves. What is the next most
appropriate test?

a) Echocardiography

b) Exercise stress test

c) Exercise stress test with radionuclide images
d) Pharmacologic stress test

e) Invasive coronary angiogram

f) No testing needed at this time



Question 1

Answer: C

This patient has symptoms typical of cardiac ischemia, thus the pre-test probability
of CAD is moderate to high, but hr otherwise appears to be at relatively low risk
given his co-morbidities. Non-invasive functional imaging for myocardial ischemia
or coronary CTA is recommended as the initial test to diagnose CAD in symptomatic
patients in whom obstructive CAD cannot be excluded by clinical assessment alone.

Exercise test is attractive because of the important prognostic data regarding
exercise capacity, time to symptoms, and HR and BP response. In patients with an
uninterpretable ECG, radionuclide imaging is needed. If this patient has
documented ischemia on stress testing, then an assessment of left ventricular
function is indicated for further risk stratification.
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