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▪ M/35

▪ CC> Chest pain

▪ PI> VF arrest 

→ ROSC in 4 min.

ECG: inf. STEMI 

→ Primary PCI

▪ Risk factors: Dyslipidemia, 

Smoking

Case 







▪ Residual heavy plaque burden at pRCA

▪ Patient was already on rosuvastatin 10mg and fenofibrate 160mg →

▪ Initial lab: TG 149 HDL 47 LDL 125 (10/8)





Assess ASCVD risk (ACC/AHA Guidelines 2018)

ABI, ankle-brachial index; ACS, acute coronary syndrome; ACC, American College of Cardiology; AHA, American Heart Association; ASCVD, atherosclerotic cardiovascular disease; CKD, 

chronic kidney disease; eGFR, estimated glomerular filtration rate; HeFH, heterozygous familial hypercholesterolemia; HF, heart failure; LDL-C, low-density lipoprotein cholesterol; MI, 

myocardial infarction; PCSK9, proprotein convertase subtilisin kexin 9; RCT, randomized-controlled trial; SR, systematic review.

1. Grundy SM, et al. J Am Coll Cardiol. 2019;73:e285-350.

Major ASCVD Events

• Recent ACS (within past 12 months)

• History of MI (other than recent ACS event listed above)

• History of ischemic stroke

• Symptomatic peripheral arterial disease (history of claudication

with ABI < 0.85, or previous revascularization or amputation)

High-Risk Conditions

• Age ≥ 65 years

• Diabetes mellitus

• Hypertension

• HeFH

• Prior coronary artery bypass 

surgery or percutaneous 

coronary intervention 

outside

of the major ASCVD event(s)

• Currently smoking

• CKD (eGFR 15–59 mL/min/

1.73 m2)

• Persistent LDL-C ≥ 100 mg/dL

(≥ 2.6 mmol/L) despite

maximally tolerated statin

therapy and ezetimibe

• History of congestive HF

Secondary ASCVD Prevention

Clinical ASCVD

Healthy lifestyle

Very high-risk ASCVD
Includes history of multiple major 

ASCVD events or 1 major ASCVD
event and multiple high-risk conditions



Assess ASCVD risk (ESC/EAS 2019 Guidelines)

*Defined as microalbuminuria, retinopathy, or neuropathy. ACS, acute coronary syndrome; ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CABG, coronary artery bypass 

graft; CKD, chronic kidney disease; CT, computed tomography; CVD, cardiovascular disease; DM, diabetes mellitus; EAS, European Atherosclerosis Society; ESC, European Society of 

Cardiology; eGFR, estimated glomerular filtration rate; FH, familial hypercholesterolemia; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PAD, peripheral artery disease; 

PCI, percutaneous coronary intervention; SCORE, Systematic Coronary Risk Estimation; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; TC, total cholesterol; TIA, transient 

ischaemic attack; UA, unstable angina.

1. Mach F, et al. Eur Heart J. 2019. doi:10.1093/eurheartj/ehz455. [Epub ahead of print.]



2018 ACC/AHA guideline: Secondary ASCVD prevention 

*Very high-risk includes a history of multiple major ASCVD events or 1 major ASCVD event and multiple high-risk conditions. Major ASCVD events: Recent ACS (within the past 12 months); history of MI (other than recent ACS event listed 

above); history of ischemic stroke; symptomatic PAD (history of claudication with ankle brachial index < 0.85, or previous revascularization or amputation); High-risk conditions: Age ≥ 65 years; heterozygous familial hypercholesterolemia; 

History of prior CABG or PCI outside of the major ASCVD event(s); DM; hypertension; CKD (eGFR 15-59 mL/min/1.73 m2); current smoking; persistently elevated LDL-C [LDL-C ≥ 100 mg/dL (≥ 2.6 mmol/L)] despite maximally tolerated 

statin therapy and ezetimibe; History of congestive heart failure.

ACC/AHA = American College of Cardiology/American Heart Association; ASCVD, atherosclerotic cardiovascular disease; LDL-C, low density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9; CVD, 

cardiovascular disease; MI, myocardial infarction; ACS, acute coronary syndrome; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft surgery; TIA, transient ischaemic attack; PAD, peripheral arterial disease; 

DM, diabetes mellitus; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; SCORE, systematic coronary risk estimation.

1. Grundy SM, et al. Circulation. 2018;0:CIR.0000000000000625. 



The Updated 2019 ESC/EAS Guidelines Recommend Aggressive 

LDL-C Goals for Very High Risk Patients

*Baseline refers to the LDL-C level in a person not taking any lipid-lowering therapy or to the extrapolated baseline value for those who are on current treatment.

CV, cardiovascular; EAS, European Atherosclerosis Society; ESC, European Society of Cardiology; LDL-C, low-density lipoprotein cholesterol.

1. Mach F, et al. Eur Heart J. 2019. doi:10.1093/eurheartj/ehz455. [Epub ahead of print.]

Very High Risk High Risk Moderate Risk Low Risk

Primary or secondary prevention

• ≥50% LDL-C reduction from baseline*

and LDL-C <1.4 mmol/L 

(<55 mg/dL)

• No current statin use likely requires high

-intensity LDL-lowering therapy

• Current LDL-lowering therapy requires in

creased treatment intensity

• ≥50% LDL-C reduction from 

baseline* and 

LDL-C <1.8 mmol/L 

(<70 mg/dL)

• LDL-C <2.6 

mmol/L 

(<100 mg/dL)

• LDL-C <3.0 

mmol/L 

(<116 mg/dL)

No level of LDL-C below which benefit ceases or 

harm occurs has been defined, and there are no 

known adverse effects of very low LDL-C levels 

(< 1.0 mmol/L [< 40 mg/dL])





Early Intervention Is Important to Reduce Risk of Another ACS Event 

(ESC/EAS Guideline 2019)

ACS, acute coronary syndrome; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9.

1. Mach F, et al. Eur Heart J. 2019. doi:10.1093/eurheartj/ehz455. [Epub ahead of print.].

General Guidance

• Lipid profile should be obtained as soon as possible after 

admission for ACS

• Lipid-lowering therapy should be initiated as soon as 

possible to increase patient adherence after discharge

• Lipid levels should be re-evaluated 4–6 weeks after an 

ACS event to:

– Determine if treatment goals have been achieved

– Check for safety issues

– Adapt the treatment regimen, as needed

Day 1 
Admission for ACS and 
lipid profile testing

Days 1–4 
Initiation of high-intensity statin therapy, or if 
already taking maximally tolerated statin + 
ezetimibe and not at LDL-C goal, consider adding 
a PCSK9 inhibitor 

Weeks 4–6 
Re-evaluation of lipid levels; add ezetimibe if LDL-
C goal is not achieved on maximally tolerated 
statin

Recommended Lipid Intervention Timeline for Patients With ACS

IN 
HOSPITAL OUTPATIENT

Weeks 8–12 
Re-evaluation of lipid levels; consider adding 
PCSK9 inhibitor if LDL-C goal is not achieved 
on maximally tolerated statin + ezetimibe



▪ Evolocumab 140mg right after PCI (+ atorvastatin 40mg, ezetimibe 10mg) 

▪ Discharged with Evolocumab 140mg for 2 weeks later

▪ One month f/u lab: TG 56 HDL 39 LDL 32 (11/8)

125 x 0.94 = 117.5 

X 0.80 = 94

x 0.6 = 37.6





▪ Following ACS, patients have a high 
risk of subsequent ischemic events

▪ Each recurrent episode associates 
with increased mortality 

▪ Heightened predisposition to 
atherothrombotic events may persist 
for years, suggesting pathobiology of 
recurrent events post-ACS differs 
from that of stable CAD with no prior 
ischemic events

▪ The goal is for optimal medical 
management and risk factor control 
that targets atherosclerotic burden 
as a whole

CAD = coronary artery disease; CHIP = clonal hematopoiesis of indeterminate potential; PAD = peripheral artery disease.
Gallone G, et al. J Am Coll Cardiol. 2018;72:2886-2903. 

• Thromboembolic events

• Thromboembolic disorders

• Platelet reactivity testing

• Complex PCI

• Smoking

• hsCRP

• Systemic inflammatory 

diseases

• Thromboembolic events

• Thromboembolic disorders

• PAD

Coagulation InflammationPlatelets

• Familial disorders

• LDL

Lipids
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INTERHEART: 9 modifiable factors account for 90% of first-MI risk worldwide, N = 15,152 patients and 14,820 controls in 52 countries.1 *Proportional reduction in population disease that would occur if exposur

e to a risk factor were reduced to an alternative ideal exposure scenario 

(eg. no tobacco use).2 PAR = population attributable risk, adjusted for all risk factors. 

1. Yusuf S, et al. Lancet. 2004:364;937-952. 2. 2. World Health Organization. https://www.who.int/healthinfo/global

_burden_disease/metrics_paf/en/. Accessed February 1, 2019



For LDL-C, 1 mmol/L = 38.67 mg/dL.

Changes in Atherosclerotic Burden Have  Been Demonstr

ated With LDL-C Lowering

1. LDL-C = low-density lipoprotein cholesterol; PAV = percent atheroma volume.
Puri R, et al. Am Heart J. 2016;176:83-92.

2. Circulation. 2004;110:1061-1068.

Achieved LDL-C (mg/dL)
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Early Intensive Lipid Lowering in the Case of ACS

Lipid Lowering Therapy Using PCSK9I Stabilizes LRP Through the Reduction of Plaque Volume 

GLAGOV study primary point



J. Clin. Med. 2020, 9, 3338; doi:10.3390/jcm9103338

Stability (evaluated by minimum CT 

density) of vulnerable coronary plaque

Size (evaluated by remodeling index) 

of vulnerable coronary plaque

Percent stenosis 

at vulnerable coronary plaque site

P < 0.001 P < 0.001 P < 0.001

Evolocumab significantly increased the minimum CT density, reduced the remodeling index, 

and decreased the percent stenosis



Evolocumab Showed a Greater Risk Reduction When Patients 

Achieving Below LDL-C 50mg/dL (or 20mg/dL)

Compared to patients with LDL-C 100mg/dL or higher

Event rates and adjusted risk of efficacy endpoints by achieved LDL-C group at 4 weeks from FOURIER

1. Giugliano RP, et al. Lancet. 2017;390:1962-1971.



Patient asks “Do I really have to use this expensive drug?”

I say “YEEEEEESSSS”

▪ Lipid is the building block!

▪ Luckily, it is modifiable, and we have very good drugs!

▪ You cannot take another hit! Controlling LDL cholesterol prevents recur!

▪ The lower the LDL, the bigger benefit you get, and it should at least under 

70mg/dL! (and it is covered by National healthcare insurance)

→ I communicate this messages before discharge after ACS event, set the stage in 

advance, and it is much easier to initiate PCSK9i at outpatient clinic.





BA Ferrence et al. JACC, Volume 72, Issue 10, 4 September 2018, Pages 1141-1156.

Impact of Lipids on Cardiovascular Health: JACC Health Promotion Series



FOURIER: Two lines continue to diverge – the longer the better

*Primary composite endpoint: CV death, MI, stroke, hospitalization for UA, or coronary revascularization
†Secondary composite endpoint: CV death, MI or stroke

CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction; UA, unstable angina.

1. Sabatine MS, et al. N Engl J Med. 2017;376:1713-1722.
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FOURIER: Adverse events and laboratory test results

(followed up for a median of 2.2 years)

*The between-group difference was nominally significant(P<0.001); †The total numbers of patients were 8,337 in the evolocumab group and 8,339 in the placebo group, because patients with 
prevalent diabetes at the start of the trial were excluded.

1. Sabatine MS, et al. N Engl J Med. 2017;376:1713-1722.

Outcome
Evolocumab

(n=13,769)
Placebo

(n=13,756)

Adverse events - no. of patients (%)

Any 10,664 (77.4) 10,644 (77.4)

Serious 3,410 (24.8) 3,404 (24.7)

Thought to be related to the study agent and leading to discontinuation of study 
regimen

226 (1.6) 201 (1.5)

Injection-site reaction* 296 (2.1) 219 (1.6)

Allergic reaction 420 (3.1) 393 (2.9)

Muscle-related event 682 (5.0) 656 (4.8)

Rhabdomyolysis 8 (0.1) 11 (0.1)

Cataract 228 (1.7) 242 (1.8)

Adjudicated case of new-onset diabetes† 677 (8.1) 644 (7.7)

Neurocognitive event 217 (1.6) 202 (1.5)

Laboratory results - no. of patients/total no. (%)

Aminotransferase level > 3 times the upper limit of the normal range 240/13,543 (1.8) 242/13,523 (1.8)

Creatine kinase level > 5 times the upper limit of the normal range 95/13,543 (0.7) 99/13,523 (0.7)









Patient asks “It has been a year already since I had AMI. I have no syptom, and 

doing well. How long do I have to use this drug?”

I say “Forever!!!”

▪ Share the LDL cholesterol results and encourage patient!

▪ Very low LDL cholesterol level maintained by PCSK9i has prevented and will 

prevent recur, and the benefit is greater for longer term!

▪ If stopped and LDL cholesterol level goes up, then atherosclerosis will progress 

again!







European Heart Journal (2021) 00, 1–9 doi:10.1093/eurheartj/ehab604

* Acute arterial events were a composite of acute coronary (coronary heart disease death, myocardial infarction, or urgent coronary revascularization), cerebrovascular (ischaemic stroke, transient ischaemic

attack, or urgent cerebral revascularization), or peripheral vascular (acute limb ischaemia, major amputation, or urgent peripheral revascularization) events

Acute arterial events across 
all vascular beds

Acute arterial events in 
individual vascular beds



European Heart Journal (2021) 00, 1–9 doi:10.1093/eurheartj/ehab604

* Acute arterial events were a composite of acute coronary (coronary heart disease death, myocardial infarction, or urgent coronary revascularization), cerebrovascular (ischaemic stroke, transient ischaemic

attack, or urgent cerebral revascularization), or peripheral vascular (acute limb ischaemia, major amputation, or urgent peripheral revascularization) events
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Mach F, et al. Eur Heart J 2020;41:111-188.



10.1161/CIRCULATIONAHA.121.056536

65% of subjects achieved 

LDL-C <40 mg/dl (~1 mmol/L) 

with evolocumab



Upper Panel: Achieved 

LDL-C at 48 weeks and 

the percentage of LDL-C 

difference between 

treatment arms due to 

lowering LDL-C below 

1 mmol/L (<40 mg/dl) as 

a function of baseline 

LDL-C.

Lower Panel: Hazard 

ratio for evolocumab vs. 

placebo for CV Death, 

MI, or Stroke per 

1 mmol/L reduction in 

LDL-C as a function of 

baseline LDL-C.
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