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A HALF-CENTURY OF PROGRESS IN HEALTH: THE NATIONAL ACADEMY OF MEDICINE AT 50

Conquering Atherosclerotic Cardiovascular Disease

— 50 Years of Progress
Gary H. Gibbons, M.D., Christine E. Seidman, M.D., and Eric . Topol, M.D.

ne of the most important biomedical suc-

cess stories of the past half-century in the

United States has been a 50% reduction in
cardiovascular mortality. This progress reflects the
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1970s

1980s

1990s

2000s

2010s

—— 1972: Michael Brown and joseph Goldstein begin studies Jeading to the discovery
of the LDL receptor

_L 1973: Akira Endo discovers the first antichalesterol statin

—1977; First percutanecus transluminal coronary angloplasty s perfarmed an a patient

p— 1978: The Bethesda Conference confirms a decrease in heart disease and coronary and
cangenital heart disease mortality in the United States

—— 1981: First ACE inhibitor (captogrll) is approved by the FDA

p—— 1986: First self-expandable coronary stent is nonsurgically implanted in patents
p— 1987: First commercially available statin (lovastatin} is approved by the FDA

Section 404 of the Fedecal Aviation Act of 1958 amended to include a ban
on smoking on domestic Mights oF 2 hir of less

—— 1988: Sir James Black recetves the Nobel Prize i Physiology or Medicine for the
development of principles that led to the invention of beta-blockers

p— 1991: Women's Health initiative, designed to study card ular disease, cancer,
and osteopor0sis, l-un:ha
J— 1994: HeartMate left yemtnicular assist system 15 approved by the FDA

1996: Frarmingham Heart Study investigators conclude that eardier and more aggressive
treatment of hypentension is vital for peeventing congestive heart failure
SHEP trial establishes & benefit of treating solated systolic hyp
in elderly people
1997-1998: DASH and TONE trials show that lifestyk . ly ceduce
blood pressure in adults and olsmmm xhe need for onuhmmnslvc
medication in some older people

1998; Frarmungham risk score is devaloped to assess 104r risk of coronary heart disease

— 2003

Mutations in the PCSXQ gene are found to causs rcholesterciemia

—— 2005: The WHO lsunches & commission on social determinants of health to review
= on health inequities, raise societal debate, and recommend policies

F]— Loss-of-function variants in the PCSK9 gene are found 1o be associated with 2
jon | t 1 0, i

— 2008: Genotype scaring is used to sssass risk for cardiovascular disease

pe 2009: The Family Smoking Prevention and Tabacco Control Act is sigred into law,

giving the FDA authority to regulate the manufacture, distribution, and marketing
af tobacco products

f—— 2011: Transcatheter aortic valve replacement (TAVR) approved by FDA to treat patients
with sortic stenosis at peohibitive nisk

f2015: SPRINT trial establishes o benefit of intensive blood-pressure control in high-risk
patients without diabetos

f—— 20174 PCSKY antibody inhibitars, together with standard therapy, are found to significantly
reduce LDL cholesterol leyels and the incidence of cardiovascular events
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Table Il Recommendations for treatment goals for
low-density lipoprotein-cholesterol

Recommendations for treatment goals for low-density lipoprotein cholesterol

Recommendations
Recommendations
In patients at VERY HIGH CV risk®,
an LDL-C goal of <1.8 mmol/L In secondary prevention for patients at very-high risk.” an LDL-C reduction of >50% from baseline” and an LDL-C goal of
(70 mg/dL) or a reduction of at . 61,62, <1.4 mmol/L (<55 mg/dL) are recommended,*3~3%11%120
least 50% if the baseline LDL-C* is 65, 68, In primary prevention for individuals at very-high risk but without FH.® an LDL-C reduction of >50% from baseline® and

between 1.8 and 3.5 mmol/L 69,128 an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.>*~%

(70 and 135 mg/dL) is In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >50% from baseline and an LDL-C
recommended. goal of <1.4 mmol/L (<55 mg/dL) should be considered.

In patients at HIGH CV risk’, an For patients with ASCVD who experience a second vascular event within 2 years (not necessarily of the same type as the
LDL-C goal of <2.6 mmol/L first event) while taking maximally tolerated statin-based therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) may be
(100 mg/dL), or a reduction of at considered. 112120

least 50% if the baseline LDL-C* is . —— g . d
between 2.6 and 5.2 mmol/L In patients at high risk.” an LDL-C reduction of >50% from baseline” and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are
: . recommended.**3*

(100 and 200 mg/dL) is
In individuals at moderate risk. an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered**

recommended.
- e e < . 36
In subjects at LOW or MODERATE In individuals at low risk. an LDL-C goal <3.0 mmoVl/L (<116 mg/dL) may be considered.

risk? an LDL-C goal of <3.0 mmol/L
(<115 mg/dL) should be considered.

D ESC 2019

Catapano AL, et al. Eur Heart J. 2016 Oct Eur Heart J. 2020 Jan 1;41(1):111-188. doi:
14;37(39):2999-3058. 10.1093/eurheartj/ehzsss.
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For ACS, not only use combined therapy, but also do it earlier

EVOPACS: ACS 1-3 day EVACS: NSTEMI 24 hour

Evolocumab for Early Reduction of LDL-Cholesterol Levels in Patients with Acute

Coronary Syndromes (EVOPACS) Effect of Evolocumab on Atherogenic

Konstantinos C. Koskinas, MD, MSc, Stephan Windecker, MD, Giovanni Pedrazzini, Lipoprotei ns Du ring the Peri- and Ea rly
MD, Christian Mueller, MD, Stéphane Cook, MD, Christian M. Matter, MD, Olivier

Muller, MD, Jonas Haner, MD, Baris Gencer, MD, Carmela Crljenica, MD, Poorya POStinfa rCtiOn PeriOd
Amini, PhD, Olga Deckarm, MD, Juan F. Iglesias, MD, Lorenz Raber, MD, PhD, Dik . .
Heg, PhD, Francois Mach, MD A Placebo-Controlled, Randomized Trial
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Baseline Week 4 Week 8
No. of patients ._] 20 -
Placebo 148 144 149
Evolocumab 146 136 141
Absolute difference (mmol/L) 1.34 1.43
Percentage difference 38.4% 40.7% 0 T T T
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J Am Coll Cardiol. 2019 Nov 19:74(20):2452-2462. Circulation. 2020:142:419—421.






Case 1

Male 35y
CC: Chest pain for 8 hours.
CV risk factors: Smoking.

Diagnosis:
#1 Acute Coronary Syndrome (STEMI, Killip Class 1)

Treatment:
None.



Case 1l

2019.5.13

CTNI, ng/mL 9.33
MYQO, ng/mL 92.3
CK-MB, ng/mL 136.8
Pro-BNP, pg/mL 449
TC, mmol/L 7.80
LDL-C, mmol/L 6.78
ALT, U/L 25

AST, U/L 33

Creatinine, umol/L 72

EKG ( 2019.5.13 ) : V1-V3 ST-segment elevation and peaked T
wave ; IlIll,aVF,V4-V6 ST-segment depression




Case 1

CAG+PCI ( 2019.5.13 ) : LAD acute total occlusion, RCA/LCX normal. Thrombectomy and
primary PCI for LAD.




Case 1l

Very high-risk patient

_ Estimated
Baseline drop Target

LDL-C |— | LDL-C
6.78 ] 79.4% 1.4

Atorvastatin 20mg gn
Ezetemib 10mg gd
Evolocumab 140mg sc q2w

Intensity of lipid lowering treatment

Treatment Average LDL-C reduction
Moderate intensity statin = 30%

High intensity statin

High intensity statin plus

ezetimibe

PCSK9 inhibitor

PCSK9 inhibitor plus high intensity statin

PCSK9 inhibitor plus high intensity statin

plus ezetimibe

PCSKO9 first shot was given within 24-hour from the onset of STEMI.

Eur Heart J. 2020 Jan 1;41(1):111-188. doi: 10.1093/eurheartj/ehzass.



Case 1l
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Case 1

2019.5.13 QCA analysis after pPCI 2020.6.12 QCA analysis
mMLAD stenosis rate 32.14% MLAD stenosis rate 16.68%







Case 2

Male 55y
Height: 180cm, Weight: 103 kg, BMI: 31.8 kg/m?
CC: Chest pain for 6 hours.

CV risk factors: Smoking, Obesity, Hypertension, Family history of CVD

Diagnosis:

#1 Acute Coronary Syndrome (STEMI, Killip Class I)
#2 Hypertension (Grade 3, very high risk)

#3 Previous Ischemic Stroke

Treatment:
Aspirin 100mg qgd; Amlodipine 5mg gd; Statin only for a short period



Case 2

2019.6.13
CTNT, ng/mL 0.045
MYQO, ng/mL 84.2
CK-MB, ng/mL 6.5
Pro-BNP, pg/mL 289
TC, mmol/L 4.78
LDL-C, mmol/L 2.86
ALT, U/L 26
AST, U/L 34
Creatinine, umol/L 79

i

EKG ( 2019.6.13 ) : V1-V5 ST-segment elevation and peaked T
wave ; Il lll,aVF ST-segment depression



Case 2

CAG+PCI ( 2019.6.13 ) : LAD acute total occlusion, RCA/LCX CTO with collateral branch. Primary PCI for LAD.
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Case 2

Very high-risk patient

) I Intensity of lipid lowering treatment
Baseline Estimated Target |
d ro Treatment Average LDL-C reduction
A L D L - C Moderate intensity statin ~ 30%
High intensity statin = 50%
1 O High intensity statin plus ~ 65%
6 5 . O % . ezetimibe

PCSKS inhibitor ~ 60%

PCSK9 inhibitor plus high intensity statin = 75%

PCSK9 inhibitor plus high intensity statin = 85%

Atorvastatin 20mg gn s eastimie

Evolocumab 140mg sc q2w

PCSKO9 first shot was given within 24-hour from the onset of STEMI.

Eur Heart J. 2020 Jan 1;41(1):111-188. doi: 10.1093/eurheartj/ehzass.



2019.7.15 RCA CTO, Antegrade; 2019.8.14 LCX CTO Antegrade,;
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Case 2

3.5

2.5

1.5

0.5

baseline

2nd PCI (2019.7.15) 3rd PCI (2019.8.14)

LDL-C

6w (2019.9.30)



PCSKY9 Enhances Platelet Activation, Thrombosis, and Myocardial Infarct

Expansion by Binding to Platelet CD36

Running Title: Qi ef al.; PCSK9 Enhances Platelet Activation

Zhiyong Qi, MD': Liang Hu, PhD?; Jianjun Zhang, MD, PhD*; Wenlong Yang, MD';
Xin Liu, MD*; Daile Jia. MD': Zhifeng Yao. MD': Lin Chang, PhD*; Guanxing Pan, BS*:
Haoxuan Zhong, MD*; Xinping Luo, MD, PhD*; Kang Yao, MD'; Aijun Sun, MD':
Juying Qian, MD'; Zhongren Ding, MD, PhD**"; Junbo Ge, MD"*
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Impact of Early PCSK inhibitor on Heart after Acute
Myocardial Infarction: the PERFECT-AMI study
(NCT04731155)

Patients: AMI patients (18~80y) with LAD as culprit vessel after successful PCI
Intervention: PCSK9 sc immediately after pPCI
Control: Standard therapy

Outcome: Myocardial salvage index and LVEF measured by MRI

Setting: a pilot study, prospective, randomized, single-blinded, multi-center

Time: 1-week and 3-month follow-up



the sooner,

the better.




