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Case Summary

• 68 y/o man, non-smoker

• HTN for decades on Rx, sBP 120-130

• Regular health exam – data ok informed from

many physician

• Referred from大千 to my clinic for NSTEMI

• Chest oppressive sensation for 4-5 hours last

Sunday, sBP drop to 80-90 mmHg, visit大千 2

days later

• No more chest pain, sBP 120-130

Chung Ho Hsu
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Case Summary

• 大千 study

Echo: EF 50%, hypokinesis of inferior wall

ECG: NSR, inverted T over inferior leads

Troponin I: 7 ng/ml

• My OPD

BP 120/80 mmHg, Loading aspirin, Plavix,

repeat cardiac enzyme, check LDL

Xanthelasma……

Transfer to ER for follow up

Chung Ho Hsu
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Case Summary

• ER

– Troponin I 2.0 ng/ml, ECG: no evolutional

change

– Heparin pump and admit to ward

• Cath next day

• 3-V CAD, RCA 90% stenosis, LAD/LCx CTO

• Transfer to ICU and wait CABG evaluation

Chung Ho Hsu
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What do we miss…..

• Forget to loading statin in ACS patients

(regardless of LDL data)

Chung Ho Hsu

• LDL 150

Lipitor 20 mg 1# qd
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Average LDL-C 
reducing effect

High-intensity Moderate-intensity Low-intensity

≥ 50% 30% - 49% < 30%

Daily doses

Atorvastatin 40-80 mg

Rosuvastatin 20 mg 

(40 mg)

Atorvastatin 10-20 mg

Rosuvastatin 5-10 mg

Simvastatin 20-40 mg

Pravastatin 40-80 mg

Lovastatin 40-80 mg

Pitavastatin 1-4 mg

Fluvastatin 40 mg BID/80 mg

Simvastatin 10 mg

Pravastatin 10-20 mg

Lovastatin 20 mg

Fluvastatin 20-40 mg

AHA/ACC divides statin therapies into 3 intensity categories1: 

1. Gundy SM et al. J Am Coll Cardiol. 2019 Jun 25;73(24):e285-e350. 2. Rosuvastatin 中文仿單

Boldface type indicates specific statins and doses that were evaluated in RCTs, and the Cholesterol Treatment Trialists’ 2010 meta-analysis. All these RCTs demonstrated a reduction in 
major cardiovascular events.
ACC, American College of Cardiology; AHA, American Heart Association; BID, twice daily; LDL-C: low-density lipoprotein cholesterol; RCT, randomized controlled trial.

Rosuvastatin is only approved
at 20 mg in Taiwan2

Rosuvastatin 5 mg starting dose
is recommended in Asians with
caution taken when titrating2

6

Use High Intensity Statin in ACS Patients
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What do we miss…..

• Forget to loading statin in ACS patients

(regardless of LDL data)

Chung Ho Hsu

• LDL 150

Lipitor 20 mg 1# qd

• Lipitor 20 mg 2# qd the next day
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Swedish Registry: Early Statin and

Revascularization Reduce Mortality

Chung Ho Hsu
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Statins have distinct effects on each component of the 
vascular triad implicated in atherothrombosis

Summary of the lipid-independent effects of statins

Ray KK, Cannon CP. J Am Coll Cardiol. 2005 Oct 18;46(8):1425-33.

Endothelial dysfunction / Activation

Coagulation / Platelet activation

Plaque rupture/ 
Thrombotic occlusion

Lipid-rich atherosclerotic plaque

Inflammation / Immune activation Inhibitory

Inhibitory

Statins

Lipid core

Thrombus

11
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MIRACL study

Schwartz GG, et al. JAMA. 2001 Apr 4;285(13):1711-8.

Myocardial Ischemia Reduction with Aggressive Cholesterol Lowering Study
14
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Study design

Schwartz GG, et al. JAMA. 2001 Apr 4;285(13):1711-8.

ACS, acute coronary syndrome; MI, myocardial infarction

Aged ≥ 18 years with unstable angina or 
non–Q-wave acute myocardial infarction.

Randomized, double-blind trial

3,086
Patients

Primary end point
• Composite of death
• Nonfatal acute MI
• Cardiac arrest with resuscitation
• Recurrent symptomatic MI requiring rehospitalization

Atorvastatin 80 mg/d (n=1,538)

Placebo (n=1,548)

16 weeksACS
24–96 
hours

15
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Atorvastatin significantly reduced recurrence of 
ischemic events in patients with ACS

Schwartz GG, et al. JAMA. 2001 Apr 4;285(13):1711-8.

* Included death (any cause), nonfatal MI, resuscitated cardiac arrest and worsening angina with new objective evidence requiring urgent rehospitalization.
ACS, acute coronary syndrome; MACE, major adverse cardiovascular events.

17.4%

14.8%

RR = 0.84, P=0.048
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Time to first occurrence of MACE*

Atorvastatin 1,538 1,381 1,351 1,323 518
Placebo 1,548 1,384 1,338 1,318 473

No. at risk

Atorvastatin 80mg (n=1,538)

Placebo (n=1,548) 16%

16



PP-LIP-TWN-0258-202003

LDL-C, low density lipoprotein cholesterol; CRP, C-reactive protein. 

Adapted from Kinlay S, et al. 2003

Baseline mean Final mean Reduction % P value

LDL-C
(mg/dL)

Atorvastatin 80 mg 124 72 -42%

P<0.0001

Placebo + diet 125 136 +9%

CRP
(mg/dL)

Atorvastatin 80 mg 11.5 1.9 -89%

P<0.0001

Placebo + diet 11 2.9 -74%

There were significantly greater reductions in 
LDL and CRP with atorvastatin -1

Kinlay S, et al. Circulation. 2003 Sep 30;108(13):1560-6.

17

-83%

-42%
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There were significantly greater reductions in 
LDL and CRP with atorvastatin -2

Kinlay S, et al. Circulation. 2003 Sep 30;108(13):1560-6.

LDL-C, low density lipoprotein cholesterol; CRP, C-reactive protein; NQMI, on–Q-wave myocardial infarction UAP, unstable angina pectoris.

Percent difference in marker at 16 weeks (%, 95%CI) 

18
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Conclusions

High intensity atorvastatinPatients with acute 
coronary syndrome

16%
MACE

34%
CRP

MACE, major adverse cardiovascular events; PCI, percutaneous coronary intervention; LDL-C, low density lipoprotein cholesterol; CRP, C-reactive protein. 

1. Schwartz GG, et al. JAMA. 2001 Apr 4;285(13):1711-8. 2. Kinlay S, et al. Circulation. 2003 Sep 30;108(13):1560-6.
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PROVE-IT*study

Cannon CP, et al. N Engl J Med. 2004 Apr 8;350(15):1495-504. 

*sponsored by Bristol Myers Squibb and Sankyo

Pravastatin or Atorvastatin Evaluation and Infection Therapy–
Thrombolysis in Myocardial Infarction 22

20
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Study design

Cannon CP, et al. N Engl J Med. 2004 Apr 8;350(15):1495-504. 

ACS, acute coronary syndrome; TC, total cholesterol; MI, myocardial infarction.

Patients who had been hospitalized for ACS 
(acute MI with or without ST-segment 
elevation or high-risk UA) within the 
preceding 10 days

Randomized, double-blind trial

4,162
Patients

Primary end point
Composite of: 
• Death from any cause
• Myocardial infarction
• Documented unstable angina requiring rehospitalization
• Revascularization (performed at least 30 days after randomization)
• Stroke

Atorvastatin 80 mg/d (n=2,099)

Pravastatin 40 mg (n=2,063)

24 months

21
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Atorvastatin 80 mg provided greater protection against 
death or major cardiovascular events vs standard regimen

Cannon CP, et al. N Engl J Med. 2004 Apr 8;350(15):1495-504. 

MI, myocardial infarction; RRR, relative risk reduction.
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P=0.005

Pravastatin 40 mg
Atorvastatin 80 mg

Events 

Rates

End of Treatment 

Median LDL

Atorvastatin 80 mg 22.4 62 mg/dL 

Pravastatin 40 mg 26.3 95 mg/dL

All-cause death, non-fatal MI, unstable angina requiring 
hospitalization, urgent revascularization, and/or stroke

Separation of the curves 
occurred within 30 days
and was maintained over 
follow-up. 

Statistical significance was 
reached at 180 days.

RRR
16%
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LDL and CRP were substantially reduced with 
atorvastatin

Cannon CP, et al. N Engl J Med. 2004 Apr 8;350(15):1495-504. 

LDL-C, low density lipoprotein cholesterol; CRP, C-reactive protein. 

Adapted from Cannon CP, er al. 2004

Baseline mean Final mean Reduction % P value

LDL-C
(mg/dL)

Atorvastatin 80 mg 106 62 -42%

P<0.001

Pravastatin 40 mg 106 95 -10%

CRP
(mg/dL)

Atorvastatin 80 mg 12.3 1.3 -89%

P<0.001

Pravastatin 40 mg 12.3 2.1 -83%

23
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LIU Z, et al. (Asian study)

24

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 

Long-term High Intensity Atorvastatin in 
Acute Coronary Syndrome Patients with Diabetes Mellitus
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Study design

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 

ACS, acute coronary syndrome; MI, myocardial infarction; MACE, major adverse cardiovascular events. 

ACS patients with type 2 diabetes mellitus 
who underwent primary or early PCI and 
aged ≤ 80 years 

Randomized, controlled trial

Primary end point
One-year incidence of MACE, including:
• Cardiovascular death
• Spontaneous myocardial infarction
• Unplanned revascularization 

(revascularization of stenosis <70% at the first time angiography)

High intensity atorvastatin 40 mg/day 
(n=297)

Moderate intensity atorvastatin 20 mg/day 
(n=294)

1 year

25

PCI

591
Patients
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High-intensity atorvastatin significantly lower 
LDL-C, resulting more patients at goal

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 

# p < 0.05 compared with 20 mg/day group. 26
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P=0.006

P=0.003

Adapted from Table 3, Liu Z, et al. 2016
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High-intensity atorvastatin constantly lowering 
hsCRP in first year

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 
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High-intensity atorvastatin significantly 
decreased adverse cardiovascular outcomes

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 

MACE, major adverse cardiovascular events; MI, myocardial infarction. 28

Percentage of patients with adverse outcomes at one year
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The rates of adverse events were no significantly 
different between 40mg and 20mg atorvastatin

32.5 31.1 29.629.2 28.3 29
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20 mg atorvastatin

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 
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Conclusions

Liu Z, et al. Int J Cardiol. 2016;222:22–26. 

ACS, acute coronary syndrome; MACE, major adverse cardiovascular events; MI, myocardial infarction. 30

Long-term high intensity 
atorvastatin

Patients with ACS and
diabetes mellitus

42.5%
MACE

55.7%
Spontaneous MI

compared with moderate 
intensity atorvastatin

89.9 %
Treatment goal 

achievement compared with moderate 
intensity atorvastatin

Safety

Liver

Muscle

Blood 
glucose

LDL-C < 70 mg/dL 

High intensity atorvastatin not only can significant LDL-C lowering properties 
but also potent antioxidant and anti-inflammatory functions.
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ESC recommends LDL-C reduction ≥50% from baseline 
and a LDL-C goal of <55 mg/dL in very high-risk patients 
for secondary prevention

Mach F, et al. Eur Heart J. 2019 Aug 31. pii: ehz455.

*Target organ damage is defined as microalbuminuria, retinopathy, or neuropathy. 31

Definition of very-high risk patients

FH with ASCVD or with 
another major risk factor

Calculated SCORE >_10% 
for 10-year risk of fatal 
CVD

Severe CKD 

(eGFR <30 mL/min/1.73 m2)

• Previous ACS (MI or unstable angina)
• Stable angina
• Coronary revascularization (PCI, CABG, and 

other arterial revascularization procedures)
• Stroke and TIA
• Peripheral arterial disease

DM with target organ 
damage*, or at least 
three major risk factors, 
or early onset of T1DM of 
long duration (>20 years)

Documented ASCVD, either clinical or unequivocal on imaging 

Findings that are known to be predictive of 
clinical events, such as significant plaque on:
• Coronary angiography 
• CT scan (multivessel coronary disease with two 

major epicardial arteries having >50% stenosis) 
• Carotid ultrasound

Documented ASCVD Unequivocally documented ASCVD 

1

2 3 4 5
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ESC recommends early initiation of high dose statin in 
all ACS patients, regardless of LDL-C level

Mach F, et al. Atherosclerosis. 2019 Aug 31. pii: S0021-9150(19)31459-5.

ACS. acute coronary syndromes.

Recommendations for lipid-lowering therapy in very high-risk patients with ACS

Recommendations
Class of 

recommendation
Level of evidence

In all ACS patients without any contraindication or definite 
history of intolerance, it is recommended that high-dose statin 
therapy is initiated or continued as early as possible, 
regardless of initial LDL-C values. 438,440,442.

I A

32

438-Early intensive vs a delayed conservative simvastatin strategy in patients with acute coronary syndromes: phase Z of the A to Z trial. 
JAMA 2004;292:1307-1316.
440-Early and late benefits of high dose atorvastatin in patients with acute coronary syndromes: results from the PROVE IT-TIMI 22 trial.
J Am Coll Cardiol 2005;46:14051410.
442-Effects of atorvastatin on early recurrent ischemic events in acute coronary syndromes: the MIRACL study: a randomized controlled 
trial. JAMA 2001;285:17111718.
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Patients with ACS (1/2)

33

Recommendations for lipid-lowering therapy in very-high-risk patients with ACS

Mach F, et al. Eur Heart J. 2019.

ACS, acute coronary syndrome; LDL-C, low-density lipoprotein cholesterol.

Recommendations Class Level

In all ACS patients without any 
contraindication or definite history of 
intolerance, it is recommended that 
high-dose statin therapy is initiated 
or continued as early as possible, 
regardless of initial LDL-C values.

I A

Lipid levels should be re-evaluated 4-
6 weeks after ACS to determine 
whether a reduction of ≥50% from 
baseline and goal levels of LDL- C <55 
mg/dL have been achieved. Safety 
issues need to be assessed at this 
time and statin treatment doses 
adapted accordingly.

IIa C

High dose Statin
as early as possible/
regardless of initial LDL-C level

ACS patients

No intolerance history
No contraindication

☑ LDL-C ≥50% baseline
☑ LDL-C <55 mg/dL
☑ Safety

4-6 weeks

PP-LIP-TWN-0267-201912
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Patients with ACS (2/2)

34

Recommendations for lipid-lowering therapy in very-high-risk patients with ACS

Mach F, et al. Eur Heart J. 2019.

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

Recommendations Class Level

If the LDL-C goal is not achieved 
after 4-6 weeks with the maximally 
tolerated statin dose, combination 
with ezetimibe is recommended. 

I B

If the LDL-C goal is not achieved 
after 4-6 weeks despite maximal 
tolerated statin therapy and 
ezetimibe, the addition of a PCSK9 
inhibitor is recommended.

I B

if goal not reached (4-6 weeks)

if goal not reached (4-6 weeks)

Maximally tolerated 

statin dose

⨁ Ezetimibe

⨁ PCSK9 inhibitor

PP-LIP-TWN-0267-201912



Disease category LDL-C target

Primary target

ACS LDL-C < 70 mg/dL

ACS + DM LDL-C < 55 mg/dL can be considered

Stable CAD LDL < 70 mg/dL

PAD LDL < 100 mg/dL

PAD + CAD LDL < 70 mg/dL

Secondary target

ACS, stable CAD, PAD with TG >200 mg/dL Non-HDL-C < 100 mg/dL

2017 Taiwan Lipid Guidelines for High Risk Patients

Li YH, et al. J Formos Med Assoc. 2017 Apr;116(4):217-248.

LDL-C targets in ACS, CAD, and PAD.

LDL-C, low-density lipoprotein cholesterol; ACS, acute coronary syndrome; CAD, coronary artery disease; PAD, peripheral arterial disease; DM, diabetes mellitus; 

HDL-C, high-density lipoprotein cholesterol; TG, triglyceride.



2017 Taiwan Lipid Guidelines for High Risk Patients:

LDL-C treatment algorithm for ACS patients

ACS

Start statin or statin/ezetimibe for all

LDL-C < 70 mg/dL ?

Keep treatment Consider patients clinical features

DM ?

LDL-C < 55 mg/dL

can be considered
Keep treatment

Use high intensity

statin ± ezetimibe

Use non high intensity

statin ± ezetimibe

LDL-C < 70 mg/dL ?

Keep treatment Add PCSK9 

inhibitor

Intolerable

Yes

Yes No

No

Yes No

SATW.ALI.17.02.0028b
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降血脂藥品給付規定修訂 -民國 108 年 2 月 1 日修訂

中央健保署網站公告

健保降血脂藥物給付規定，針對高風險患者已放寬規定

曾接受心導管介入治療 外科冠動脈搭橋手術之
冠狀動脈粥狀硬化患者

急性冠狀動脈症候群
病史

或 或

起始藥物治療血脂值：

LDL-C ≥ 70 mg/dL

血脂目標值：

LDL-C < 70 mg/dL

37
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LDL-C target attainment rates were low in 
ACS patients

The multinational, observational Dyslipidemia International Study (DYSIS) II included 
patients hospitalized for an ACS in Hong Kong and Taiwan.

Yan BP, Chiang FT, Ambegaonkar B, et al. Int J Cardiol. 2018;265:1–5.

ACS, acute coronary syndrome; CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; LLT, lipid-lowering therapy
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prior to admission
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Low LDL-C target attainment may result from 
inadequate treatment

Yan BP, Chiang FT, Ambegaonkar B, et al. Int J Cardiol. 2018;265:1–5.

ACS, acute coronary syndrome; LDL-C, low-density lipoprotein cholesterol; LLT, lipid-lowering therapy

Target attainment rates were low in 
all patients regardless treatments

Statin dose remained low in 
treated patients

Admission
(N=270)

4-month follow-up
(N=269)

LLT 46.3% 88.4%

Statin therapy 46.1% 87.6%

Statin daily dose 
in atorvastatin 
equivalent

14 mg/day 18 mg/day

Statin 
monotherapy

92.8% 96.5%

Non-statin 
monotherapy

0.8% 0.9%

Statin + 
ezetimibe

4.0% 1.3%

Statin + other 
non-statin

2.4% 1.3%
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Case 1

• 68 y/o man, smoker

• HTN, dyslipidemia (LDL 181)

• 109.1 crescendo angina, ACS admit via ER

3-V CAD, CTO of RCA, DES to LAD/Lcx

• Initial Rx Lipitor 20 mg 1# qd

Chung Ho Hsu
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Lipitor 20 mg 1# qd, LDL 181-109 (40%)

Lipitor 20 mg 2# qd, LDL 103-86 (17%)

Lipitor 20 mg 2# qd, ezetimibe 10 mg LDL 86-58 (33%)
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• Lipitor 20 mg 1# qd

LDL 181- 109 40%

• Lipitor 20 mg 2# qd

LDL 103-86 16%

• Lipitor 20 mg 2#/ezetibime 10 mg

LDL 86 -58 mg (33%)

Chung Ho Hsu



CMUH

Case 2

• 78 y/o man, ex-smoker

• HTN, dyslipidemia (Initial LDL 178)

• MK 100 chest pain visit ER

ACS with unstable angina, 1-V CAD s/p DES to

LAD

Chung Ho Hsu
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• 102-2 Lipitor 20 mg 1# qd LDL 178

• 105-12 Lipitor 20 mg 1.5# qd

• 106-2 Lipitor 20 mg 2# qd LDL 105

• 108-10 Lipitor 20 mg/Ezetimibe 10 mg LDL 73

• 108-11/12 Plus Praluent (PCSK9) LDL 35

• 109-5 Lipitor 20 mg/Ezetimibe 10 mg LDL 53

Chung Ho Hsu
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Case 3
• 65 woman (298490)

• Endometrial cancer s/p C/T, R/T, DM (initial 

HbA1c 14.6%), dyslipidemia (LDL 371), CAD, 

CHF (EF 50%) PAOD, Rutherford 4 ABI 

0.46/0.79

• MK 104 PAOD s/p BMS to RSFA, POBA to BTK

• MK 104 ACS admit from ER

3-V CAD, CTO of Lcx/RCA s/p DES to RCA, 

DES to LM-LAD, failed PCI to Lcx

Chung Ho Hsu



CMUH

Medication

Chung Ho Hsu

Aspirin 1# qd, Plavix 1# qd, 

Inderal 1# bid, furosemide 1# qd, 

amaryl-M 1# tid, vytorin 2# hs, 

alirocumab 1# q2w



Parameter Points

Familial history

First-degree relative with early vascular/coronary disease (male < 45 years, female < 55 years) OR

Adult first-degree relative with LDL-C > 160mg/dL

1

First-degree relative with xanthoma and/or corneal arcus OR

First-degree relative <18 years with LDL-C > 130 mg/dL

2

Clinical history

Patient with early coronary artery disease (male < 45 years, female < 55 years) 2

Patient with early cerebral or peripheral arterial disease (male < 45 years, female < 55 years) 1

Physical exam

Xanthoma 6

Corneal arcus (<45 years) 4

Level of LDL-C (mg/dL)

> 330 8

250 - 329 5

190 - 249 3

155 - 189 1

Genetic Testing

Presence of functional mutation of LDL-R, ApoB-100 or PCSK9 gene 8

Diagnostic of FH

Definite FH > 8 points

Probable FH 6 - 8 points

Possible FH 3 - 5 points

Taiwan FH diagnostic criteria 
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3-V CAD, CTO of Lcx/RCA

Chung Ho Hsu
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DES to LM/LAD, RCA

Chung Ho Hsu
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Vytorin 1# hs
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Vytorin 1.5# hs

Vytorin 2 # hs

Diarrhea hold Vytorin
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Alirocumab 1# q2w

Vytorin 2# hs
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LDL Rx

103.10.31 371 Vytorin 1#hs

103.12.11 202

104.2.11 148 RSFA BMS

104.3.9 145 RCA DES

104.6.8 140 (63%)

104.7.29 137 DES LM/LAD

Failed PCI Lcx

104.9.2 135 Vytorin 1.5# hsChung Ho Hsu
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LDL Rx

104.9.2 135 Vytorin 1.5# hs

104.11.2 139

104.11.30 124

105.2.22 255 Diarrhea, hold Rx

105.3.21 133 Vytorin 2# hs

105.5.16 126

105.8.2 126 (8%)

Chung Ho Hsu
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LDL Rx

105.11.23 121 Vytorin 2# hs

106.1.23 Alirocumab/vytorin

106.2.17 53

106.4.28 48 (60%)

Chung Ho Hsu
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Case 4
• 57 man (23431597), smoker

• DM, dyslipidemia (LDL 207, already on Lipitor 

10 mg), IHD with CHF (EF 44%), CRF (Cr 2.5-

3.0), PAOD

• MK 94 AMI, inf wall s/p PCI at other hospital, 

then staged PCI twice

• MK 97 failed PCI, refuse CABG, referred for 

PCI; LM-3-V CAD s/p DES to LM-LAD, Lcx; 

failed PCI to RCA

• MK 98 LM ostial DES

Chung Ho Hsu
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• MK 102 AMI with ISR of Lcx s/p POBA

• Rx: aspirin 1# qd, carvedilol 25 mg 0.5# qd, 

cilostazol 50 mg 1# qd, nicorandil 5 mg 0.5# bid, 

losartan 1# qd, insulin, vytorin 2# hs, alirocumab 

1# q2w

Chung Ho Hsu



Parameter Points

Familial history

First-degree relative with early vascular/coronary disease (male < 45 years, female < 55 years) OR

Adult first-degree relative with LDL-C > 160mg/dL

1

First-degree relative with xanthoma and/or corneal arcus OR

First-degree relative <18 years with LDL-C > 130 mg/dL

2

Clinical history

Patient with early coronary artery disease (male < 45 years, female < 55 years) 2

Patient with early cerebral or peripheral arterial disease (male < 45 years, female < 55 years) 1

Physical exam

Xanthoma 6

Corneal arcus (<45 years) 4

Level of LDL-C (mg/dL)

> 330 8

250 - 329 5

190 - 249 3

155 - 189 1

Genetic Testing

Presence of functional mutation of LDL-R, ApoB-100 or PCSK9 gene 8

Diagnostic of FH

Definite FH > 8 points

Probable FH 6 - 8 points

Possible FH 3 - 5 points

Taiwan FH diagnostic criteria 
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MK 97 LM, 3V CAD, CTO RCA

Chung Ho Hsu
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DES to LM/LAD/Lcx; failed PCI 

to CTO of RCA

Chung Ho Hsu
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MK 102 ISR of Lcx s/p POBA

Chung Ho Hsu
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Follow up Angio

Chung Ho Hsu
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TC/LDL/TG Rx

97.4.2 304/207/329 Lipitor 10 mg 1#

97.9.17 307/-/435 Failed PCI to RCA

97.11.3 276/-/281 DES to LM/LAD/Lx

98.2.23 -/146/179

98.7.31 249/-/- DES to LM 

98.12.1 237/-/241 Vytorin 1# hs (33%)

99.1.14 203/-/- Vytorin 2# hs

Chung Ho Hsu
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TC/LDL/TG Rx

99.1.14 203/-/- Vytorin 2# hs

99.2.20 182/95/- (10%)

99.10.26 247/-/-

100.1.21 137

100.4.8 96

100.8.2 89

100.10.29 113

Chung Ho Hsu
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TC/LDL/TG Rx

100.11.24 186/-/- Vytorin 2# hs

101.4.7 185/-/698

101.5.21 100

101.10.8 94

102.3.25 135

102.7.19 101 AMI, ISR Lx POBA

102.8.13 117

Chung Ho Hsu



CMUH

LDL Rx

102.10.25 113 Vytorin 2# hs

103.7.29 83

103.12.12 124

104.3.16 110

104.12.21 127

105.2.22 140

105.6.13 109

Chung Ho Hsu
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LDL Rx

105.8.30 117 Vytorin 2# hs

105.10.11 102 Vytorin/Alirocumab

105.11.28 43

106.2.13 28 (73%)

106.3.11 60

106.5.8 44

Chung Ho Hsu



Emerging Dyslipidemia Treatment –

PCSK9 inhibitor

SATW.ALI.17.02.0028a



PCSK9 Physiology and Inhibition by PCSK9 mab

Injection

PCSK9

PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mab

Injection

PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mab

Injection

PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mAb

Injection

PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mAb

Injection

PCSK9mab

76

PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mAb

Injection

77

PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mAb

Injection
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PCSK9=proprotein convertase subtilisin/kexin type 9.
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PCSK9 Physiology and Inhibition by PCSK9 mAb

Injection

79

PCSK9=proprotein convertase subtilisin/kexin type 9.

SATW.ALI.17.02.0028a



PCSK9 Physiology and Inhibition by PCSK9 mAb

80

LDL-CLDLRPCSK9 LDL-CLDLR

PCSK9 

PCSK9mAb

LDL-C=low-density lipoprotein cholesterol; LDLR=low-density lipoprotein receptor; PCSK9=proprotein convertase subtilisin/kexin

type 9.

SATW.ALI.17.02.0028a



ODYSSEY COMBO II Study: 

Study Design1,2

81

aDose was up-titrated to 150 mg Q2W at 

week 12 in 82 (18.4%) patients

(based on week 8 LDL-C ≥70 mg/dL))

• High CV-risk patients, 

including those with 

clinical ASCVD

• Required additional LDL-

C reduction 

(ie, ≥70 mg/dL or ≥100 

mg/dL) (≥1.8 mmol/L or 2.6 

mmol/L) on maximally 

tolerated statin 

End of 

double-blind 

treatment: 

Week 104

n=479

n=241

R

PRALUENT® (alirocumab) 

Injection

75a mg SC Q2W + Oral Placebo
Mean baseline LDL-C: 109 mg/dL

Ezetimibe 10 mg/day + 

Placebo SC Q2W
Mean baseline LDL-C: 105 mg/dL

CV=cardiovascular; LDL-C=low-density lipoprotein cholesterol; NCEP-ATPIII TLC=National Cholesterol Education Program Adult Treatment Panel III therapeutic 

lifestyle changes; Q2W=every 2 weeks; SC=subcutaneous.

1. Colhoun HM, et al. BMC Cardiovasc Disord. 2014;14:121; 2. Cannon CP, et al. Eur Heart J. 2015;36(19):1186-1194.

Diet (NCEP-ATPIII TLC or equivalent) + 

statin at maximally tolerated daily dose  

Primary endpoint: Mean LDL-C change from baseline at week 24.

SATW.ALI.17.02.0028a



COMBO II: LDL-C Reduction Over 52 Weeks

82

In COMBO II, adverse reactions occurring in ≥5% of PRALUENT ®  -treated patients and more frequently than with 

ezetimibe (at 52 weeks) were upper respiratory tract infection.

Adapted from Cannon CP, et al. Eur Heart J. 2015;36(19):1186-1194.

At 24 weeks, the results did not differ qualitatively with regard to patient demographics (race, ethnicity, gender, age, BMI), 

region, moderate CKD, medical history, baseline total/free PCSK9 concentration, diabetes (personal history), intensity of 

statin treatment, or baseline lipid values.

SATW.ALI.17.02.0028a



SATW.ALI.18.02.0053 (02/18)

A Randomized, Double-Blind, Placebo-Controlled, Parallel Group Study to 

Evaluate the Efficacy and Safety of Alirocumab in High Cardiovascular

Risk Patients with Hypercholesterolemia Not Adequately Controlled with 

Their Lipid-Modifying Therapy in South Korea and Taiwan

(ODYSSEY KT Study)

⚫ 199 Taiwanese and Korean patients with high CV risks

⚫ Patients were required to have hypercholesterolemia that was not 

adequately controlled on stable max-tolerated statin therapy with 

or without other LLT

ODYSSEY KT Trial: Koh, Kwang K., et al. Journal of the American College of Cardiology, 2017, 69.11 Supplement: 1664

ODYSSEY KT Trial: Koh, Kwang K., et al. Journal of the American College of Cardiology, 2017, 69.11 Supplement: 1664.
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ODYSSEY KT - Patients

ODYSSEY KT Trial: Koh, Kwang K., et al. Journal of clinical lipidology, 2017.

Atorvastatin

40-80 mg daily

Maximally Statin Therapy 

Simvastatin

40 mg daily

Rosuvastatin

20 mg daily

Main Inclusion Criteria Exclusion Criteria

Hypercholesterolemia

Coronary heart disease 

(CHD) or CHD risk 

equivalents 

Not adequately 

controlled with a 

maximally tolerated 

daily dose of statin for 

at least 4 weeks  

Familial 

hypercholesterolemia

• Homozygous 

• Heterozygous 



SATW.ALI.18.02.0053 (02/18)

ODYSSEY KT - Study Design

Double-Blind Treatment Period (24 weeks)

High CV-risk patients on max tolerated  statin  other LMT

• LDL-C ≥1.81 mmol/L [70 mg/dL] (history of CVD), or 

• LDL-C ≥2.59 mmol/L [100 mg/dL] (no history of CVD)

R

n=97

n=102

Primary endpoint (W24)

*Increase the treatment dosage at W12 if LDL-C ≥ 1.81 mmol/L (70 mg/dL) at W8

Follow-up (8 weeks)

Alirocumab 75 mg with potential increase to 150 mg Q2W SC
(single 1 mL injection using prefilled pen for self-administration) 

Placebo for Alirocumab Q2W SC

Primary endpoint: % change in calculated LDL-C from baseline to Week 24

199 patients from 25 sites

• Taiwan (n=116 pts, 12 sites) 

• South Korea (n=83 pts, 15 sites) 

Randomized Double-blind Placebo-controlled Parallel-group Multicentre study

Dosage change* (W12)

ODYSSEY KT Trial: Koh, Kwang K., et al. Journal of clinical lipidology, 2017.
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ODYSSEY KT - LDL-C Change from Baseline

97

Note: LS means and SE taken from mixed-effect model with repeated measures analysis. The model includes the fixed categorical effects of treatment group, 

randomization strata as per IWRS, time point, treatment-by-time point interaction, strata-by-time point

ITT, intent-to-treat; LS, least-squares; SE, standard error

41.6 mg/dL

102.9 

mg/dL

102.0 

mg/dL

42.7 mg/dL

-63.4%(4.2)
P<0.0001

ODYSSEY KT Trial: Koh, Kwang K., et al. Journal of clinical lipidology, 2017.

-62.5% (3.2)
P<0.0001
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Placebo (n=102) Alirocumab (n=97)

• Primary endpoint results: at Week 24, alirocumab reduced LDL-C levels by 57.1% (placebo: 6.3% increase)  
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Take Home Message

Chung Ho Hsu
中央健保署網站公告

健保降血脂藥物給付規定，針對高風險患者已放寬規定 (108.2.1)

曾接受心導管介入治療 外科冠動脈搭橋手術之
冠狀動脈粥狀硬化患者

急性冠狀動脈症候群
病史

或 或

起始藥物治療血脂值：

LDL-C ≥ 70 mg/dL

血脂目標值：

LDL-C < 70 mg/dL

89



2017 Taiwan Lipid Guidelines for High Risk Patients:

LDL-C treatment algorithm for ACS patients

ACS

Start statin or statin/ezetimibe for all

LDL-C < 70 mg/dL ?

Keep treatment Consider patients clinical features

DM ?

LDL-C < 55 mg/dL

can be considered
Keep treatment

Use high intensity

statin ± ezetimibe

Use non high intensity

statin ± ezetimibe

LDL-C < 70 mg/dL ?

Keep treatment Add PCSK9 

inhibitor

Intolerable

Yes

Yes No

No

Yes No

SATW.ALI.17.02.0028b
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Thanks For Your Attention


