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Lipoproteins and Cholesterol Transport

o Non-HDL-C = cholesterol content of all atherogenic LP particles
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SCORE Cardiovascular Risk Chart
| 0-year risk of fatal CVD

High-risk regions of Europe

WOMEN

MEN

Non-smoker

Smoker

Age | Non-smoker

180
160
140
120

ystolic blood pressure (mmHg)

Female, smoker, 65 y/o
T-chol 5 mmol/L, SBP
140mmHg, risk score 7

Smoker

Total cholesterol (mmol/L) |

- <3%

3-4% [} 5-9% [ 0%

Male, non- smoker, 60 y/o
T-chol 6 mmol/L, SBP:120 mmHg
risk score 5

5 6 7

Different regions of Europe
Exclude: overt CVD, type 1,2 DM, CKD, FH,
Cholesterol: 1 mmol/L = 38.67 mg/dL



Cardiovascular Risk Categories

Very-high- People with any of the following:

risk Documented ASCVD, either clinical or unequivocal
on imaging. Documented ASCVD includes previous
alo. (Ml orunstableansing) stable.angina.coronary
revascularization (BCLCABGC, and other arterial
revascularization procedures), stroke and TIA, and
peripheral arterial disease. Unequivocally docu-
mented ASCVD on imaging includes those findings
that are known to be predictive of clinical events,
such ag glanificant plague on COronary angiography
or CI scan (multivessel coronary disease with two
major epicardial arteries having >50% stenosis), or
onggacatidlltasguod.

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

Severe CKD (eGFR <30 mL/min/1.73 m?).

A calculated SCORE >10% for 10-year risk of fatal
CVD.

FH with ASCVD or with another major risk factor.

Moderate-risk

Low-risk

People with:
Markedly elevated single risk factors, in particular _LC_

>8 mmol/L (2310 me/dl), LDRIL.C >4.9 mmol/L
(>190 mg/dL), or BP >180/110 mmHg.
Patients with FH without other major risk factors.
Patients with DM without target organ damage,” with DM
duration >10 years or another additional risk factor.
Moderate CKD (eGFR 30—59 mL/min/1.73 m?).
A calculated SCORE >5% and <10% for 10-year risk
of fatal CVD.

Young patients (T1DM <35 years; T2DM <50 years)
with DM duration <10 years, without other risk fac-
tors. Calculated SCORE >1 % and <5% for 10-year
risk of fatal CVD.

Calculated SCORE <1% for 10-year risk of fatal CVD.

European Heart Journal (2019) 00, 178



Lipid Analyses for CVD Risk Estimation

Recommendations

Eto be used for the estimation of total CV risk by means of the SCORE system.

HDL-C analysis is recommended to further refine risk estimation using the online SCORE system.

LDL-C analysis is recommended as the primary lipid analysis method for screening, diagnosis, and management.
mnalysis is recommended as part of the routine lipid analysis process.

Non-HDL-C evaluation is recommended for risk assessment, particularly in people with high TG levels, DM, obesity, or
very low LDL-C levels.

ApoB analysis is recommended for risk assessment, particularly in people with high TG levels, DM, obesity, metabolic syn-
drome, or very low LDL-C levels. It can be used as an alternative to LDL-C, if available, as the primary measurement for

screening, diagnosis, and management, and may be preferred over non-HDL-C in people with high TG levels, DM, obesity,

or very low LDL-C levels.

Lp(a) measurement should be considered at least once in each adult person’s lifetime to identify those with very high

inherited Lp(a) levels >180 mg/dL (>430 nmol/L) who may have a lifetime risk of ASCVD equivalent to the risk associated
with heterozygous familial hypercholesterolaemia.

Lp(a) should be considered in selected patients with a family history of premature CVD, and for reclassification in people

who are borderline between moderate and high-risk.

@ ApoB concentration = number of all atherogenic LP particles
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Treatment Goals for LDL-C

Recommendations

In secondary prevention for patients at very-high risk,“ an LDL-C reduction of >50% from baseline” and an LDL-C goal of
<1.4 mmol/L (<55 mg/dL) are recommended.?> 3>11%120 LDL-C: 50%{ and <55mg/dL

In prima revention for individuals at very-hish risk but without FH,® an LDL-C reduction of >50% from baseline® and
an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.** ¢ LDL-C: 50% and <55mg/dL

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

For patients with ASCVD who experience a second vascular event within 2 years (not necessarily of the same type as the
first event) while taking maximally tolerated statin-based therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) may be

considered.!?12° LDL-C: <40mg/dL

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*3> LDL-C: 50%4 and <70mg/dL

In individuals at moderate risk,” an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.** LDL-C: < 100mg/dL
In individuals at low risk.“ an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.*® LDL-C: <116mg/dL
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Treatment Targets and Goals for CVD Prevention

Smoking

Diet

Physical activity
Body weight
Blood pressure
LDL-C

Non-HDL-C

ApoB
Triglycerides
Diabetes

No exposure to tobacco in any form.

Healthy diet low in saturated fat with a focus on wholegrain products, vegetables, fruit, and fish.
3.5—7 h moderately vigorous physical activity per week or 30_—60 min most days,

BMI 20—25 kg/mz, and waist circumference <94 cm (men) and <80 cm (women).
<140/90 mmHg.El

Very-high risk in primary or secondary prevention:

A therapeutic regimen that achieves >50% LDL-C reduction from baseline® and an LDL-C goal of <1.4 mmol/L (<55 mg/dL).
No current statin use: this is likely to require high-intensity LDL-lowering therapy.

Current LDL-lowering treatment: an increased treatment intensity is required.

High risk: A therapeutic regimen that achieves >50% LDL-C reduction from baseline® and an LDL-C goal of <1.8 mmol/L
(<70 mg/dL).

Moderate risk:

A goal of <2.6 mmol/L (<100 mg/dL).

Low risk:

A goal of <3.0 mmol/L (<116 mg/dL).

Non-HDL-C secondary goals are <2.2, 2.6, and 3.4 mmol/L (<85, 100, and 130 mg/dL) for very-high-, high-, and moderate-risk

people, respectively.

ApoB secondary goals are 62,80 and 100 mo/dl for very-high-, high-, and moderate-risk people, respectively.
No goal, but <1.7 mmol/L (<150 me/dL) indicates lower risk and higher levels indicate a need to look for other risk factors.

HbA1c: <7% (<53 mmol/mol).



Pharmacological LDL-C Lowering

It is recommended that g high-intensity statin is prescribed up to the highest tolerated dose to reach the goals set for the specific
level of risk.

If the goals are not achieved with the maximum tolerated dose of a statin, combination with ezetimibe is recommended.

EQrsecondary prevention in patients at very-high risk not achieving their goal on a maximum tolerated dose of a statin and ezeti-

mibe, a combination with a PCSK9 inhibitor is recommended.

For very-high-risk FH patients (that is, with ASCVD or with another major risk factor) who do not achieve their goal on a maxi-

mum tolerated dose of a statin and ezetimibe, a combination with a PCSK9 inhibitor is recommended.

- c
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Drug Tx for High TG

Statin treatment is recommended as the first drug of choice for reducing CVD risk in high-risk individuals with HTG [TGs >2.3 |

mmol/L (2200 me/dl)].

In high-risk patients with TG levels between 1.5 - 5.6 mmol/L (135 - 499 mg/dL) despite statin treatment,

n-3 PUFAs gicosagent ethxl 2X2 ﬂda.‘ﬂ should be considered in combination with a statin.

Ila
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Management of Patients with Heterozygous
Familial Hypercholesterolemia (HeFH)

It is recommended that a diasnosis of FH is considered in patients with CHD aged <55 years for men and <60 years for women,
in people with relatives with premature fatal or non-fatal CVD, in people with relatives having tendon xanthomas, in people with

severely elevated LDL-C levels [in adults >5 mmol/L (>190 mg/dL), in children >4 mmol/L (>150 mg/dL)], and in first-degree rel-
atives of FH patients.

It is recommended that FH is diagnosed using clinical criteria and confirmed, when possible, with DINA analysis. |

Once the index case is diagnosed, family cascade screening is recommended. |
It is recommended that FH patients with ASCVD or who have another major risk factor are treated as very-high-risk _and those
with no prior ASCVD or other risk factors as high-risk.

For FH patients with ASCVD who are at very-high risk, treatment to_achieve a >50% reduction from baseline and an LDL-C
<1.4 mmol/L (22 mg/dl) is recommended. If goals cannot be achieved, a drug combination is recommended.

Treatment with @ PCSK9 inhibitor is recommended in very-high risk FH patients if the treatment goal is not achieved on a maxi-
mal tolerated statin plus ezetimibe.

In children, testing for FH is recommended from the age of 5 years, or earlier if HoFH is suspected. I

European Heart Journal (2019) 00, 178
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Treatment of Dyslipidemias in Older People

Treatment with statins is recommended for glder people with ASCVD in the same way as for younger patients.
Treatment with statins is recommended for primary prevention, according to the level of risk, in glder people aged <75 years.

It is recommended that the statinisstarted at 3 low dose if there is significant renal impairment and/or the potential for drug
interactions, and then titrated upwards to achieve LDL-C treatment goals.

European Heart Journal (2019) 00, 178



Treatment of Dyslipidemias in DM

In patients wit -hish risk.c an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.4 mmol/L

(<55 mg/dL) is recommended. LDL-C: 50%{ and <55mg/dL

In patients with T2DM at hish risk.c an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.8 mmol/L (<70 mg/dL)
is recommended. LDL-C: 50%{ and <70mg/dL

Statins are recommended in patients with TIDM who are at high or very-high risk.“

Statin therapy is not recommended in pre-menopausal patients with or without DM who are considering presnancy, or not usin

adequate contraception.

European Heart Journal (2019) 00, 178



Management of Patients with ACS

In all A ients 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.

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

If the LDL-C goal is not achieved after 4—6 weeks despite gaaximaltolerated statin therapy and ezetimibe, adding a PCSK9 inhibi-

tor is recommended.

European Heart Journal (2019) 00, 178



Ischemic Stroke, CKD, PAD

Lipid-lowering therapy for prevention of ASCVD events in patients with prior ischaemic stroke

Patients with a history of ischaemic stroke or TIA are at very-high risk of ASCVD, particularly recurrent ischaemic stroke, so it is

recommended that they receive intensive LDL-C-lowering therapy. --
Lipid management in patients with moderate-to-severe (Kidney Disease Outcomes Quality Initiative stages 3—-5) CKD

It is recommended that patients with stage 3—> CKD are considered to be at high or very-high risk of ASCVD. --
The use of statins or,_statin/ezetimibe combination is recommended in patients with non-dialysis-dependent stage 3—5 CKD. --
In patients with dialysis-dependent CKD who are free of ASCVD, commencement of statin therapy is not recommended. --

Lipid-lowering drugs in patients with PAD (including carotid artery disease)

o patients with PAD). lipid-lowering therapy—i | | ' imibe, or a combination
with 3 PCSKO inhibitor if needed—is recommended to reduce the risk of ASCVD events.
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Potency of Statin

m U.S Food and Drug Administration

40 mg 20 mg 20 mg 10 mg
10 80 2 40 mg or 40 20 3%
mg mg mg 80 mg mg mg
5 mg 20 mg 4 mg 80 mg 80 mg 1010 mg 40 mg 41%

10 mg 10/20mg | 80mg 47%
80 mg 10/40 mg

40 mg 10/80 mg 63%

http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm#aihp
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Milestone Study in Statin Tx
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Rosuvastatin to Prevent Vascular Events in Men and Women
with Elevated C-Reactive Protein

Paul M Ridker, M.D., Eleanor Danielson, M.I.A,, Francisco A.H. Fonseca, M.D., Jacques Genest, M.D.,
Antonio M. Gotto, Jr., M.D., John J.P. Kastelein, M.D., Wolfgang Koenig, M.D., Peter Libby, M.D.,
Alberto J. Lorenzatti, M.D., Jean G. MacFadyen, B.A., Bgrge G. Nordestgaard, M.D., James Shepherd, M.D.,

James T. Willerson, M.D., and Robert J. Glynn, Sc.D., for the !UPITER Studz Groue"*

N Engl J Med 2008;359:2195-207



JUPITER Trial Design

Rosuvastatin 20 mg (N=8901) MI

No Prior CVD or DM Stroke

Men >50, Women >60 Uns'rqble
LDL <130 mg/dL Placebo (N=8901) Cvgngma*h
hsCRP >2 mg/L run-in CABG/PTCA

Ridker et al, Circulation 2003;108:2292-2297.



CRESTOR 20mg : Effects on LDL-C, HDL-C, TG and hsCRP at 12 months

p<0.001%*

from baseline (%)
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*P-value at study completion (48 months) = 0.34

Ridker P et al. N Eng J Med 2008;359: 2195-2207



JUPITER - Primary Endpoint

Placebo .
Hazard Ratio 0.56 v" Eligibility :

(95% CI 0.46-0.69) v Age >50 yrs
P<0.00001 v HS-CRP->2 mg/L
v LDL- <130 mg/dl
v' TG-< 500 mg/dl
v" No history of
Rosuvastatin 20 mg cardiovascular
disease
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NNT for 2y =95
oy* =25

| | |
1 2 3

Number at Risk Follow-up (years)

Rosuvastatin 8,901 8,631 8,412 6,540 3,893 1,958 1,353 983
Placebo 8,901 8,621 8,353 6,508 3,872 1,963 1,333 955

* Time to first occurrence of a CV death, non-fatal stroke, non-fatal
MI, unstable angina or arterial revascularization

Ridker P et al. N Eng J Med 2008;359: 2195-2207



CRESTOR 20mg : Subgroup Results

A Primary Endpoint
1 44% reduction of all vascular events
.| (P<0.00001)

5 ° Placebo
§ Rosuvastatin

c | 46% reduction for arterial

21 revascularization (P<0.001)
Placebo
§ Rosuvastatin
24 : ‘ ‘ ‘

Follow-up (years)

Circ Cardiovasc Qual Outcomes. 2009 May:;2(3):279-85.

Cumulative Incidence

Cumulative Incidence

0.04

0.03

0.02

0.01

0.00

0.06

0.05

0.04

0.03

0.01

0.00

Myocardial Infarction, Stroke, Cardiovascular Death

RR 0.53, 95%Cl 0.40-0.69 Placebo
P<0.00001

Rosuvastatin

0.02

»

1 2 3
Follow-up (years)

20% reduction in all cause
mortality (P=0.02)

Rosuvastatin

»

T T
1 2 3
Follow-up (years)

Placebo

54% reduction
iIn myocardial

infarction
(P=0.0002)

48% reduction
in stroke
(P=0.002)


https://www.ncbi.nlm.nih.gov/pubmed/20031849

CRESTOR 20mg : LDLC <70 mg/dL and hsCRP <2 mg/L

A 8
o
- Placebo
8
g
2 Rosuvastatin, Dual Targets Not Achieved
2 (LDLC > 70 mg/dL or hsCRP > 2 mg/L)
3
£
-
o
Rosuvastatin, Dual Target Achieved
(LDLC <70 mg/dL and hsCRP <2 mg/L)
Number at Risk Follow-up (years)
Rosuvastatin 7,716 7,699 7,678 6,040 3,608 1,812 1,254 913 508 145
Placebo 7,832 7,806 7,777 6,114 3,656 1,863 1,263 905 507 168

Circ Cardiovasc Qual Outcomes. 2009 May;2(3):279-85.
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JUPITER Trial Conclusion

* In healthy men and women, no DM, no hypertension, LDL-C
130mg/dL, hsCRP>2mg/dL = rosuvastatin 20mg qd = both
LDL-C 4 and hsCRP { = event-free survival T



JUPITER and It's Satellites

» In healthy men and women, hsCRP T = rosuvastatin therapy = both
LDLC and hsCRP | = event-free survival T (N Engl T Med. 2008:359(21):2195-207)

-Rosuvastatin therapy = Venous Thromboembolism {
(Glynn et al NEJM 2009)

- Rosuvastatin therapy = Ischemia strokeld (Circulation. 2010;121:143-150)

- Rosuvastatin therapy = CKD p't 1st CV event and all cause mortalityd
(T Am Coll Cardiol 2010;55:1266-73 5:1266-73)



Carotid Sonography
METEOR primary endpoint: IMT result
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P<0.0001
(CRESTOR vs. placebo)
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Rosuvastatin 40 mg
-0.0014 mm/yr
(n=624)
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Bots ML, et al. Circulation 2007;116 (Suppl 11): 17 (Abstract 194)



COSMOS study: Atheroma Regression in IVUS Study

Follow-Up

o

Normalised total atheroma volume (TAV)

IVUS

LE LG \theroma volume in the most diseased 10 mm subsegment
measured

. EEM

e - by 2
Atheromale 2o Rasinm

Percent atheroma volume (PAY)

|
0 10 20 30 40 50 60 70 80 90

Percentage of patients showing regression

Number(%) of patients showing regression measured by each IVUS parameter

Nissen et al; JAMA 2006; 296:1556, Pic.) Cleve Clin J Med, 2006; 73:937-944.
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2019 ESC Guideline Key Massages

. Cholesterol and risk = Lower is better = statin, ezetimibe, or

PCSK9i =absolute reduction in LDL-C Immole = ASCVD 20%
. High risk ASCVD = high potency statin + PCSK9i = benefit |

. CT coronary carter calcium score, ultrasound of carotid or
femoral artery—= benefit |

. ApoB = may be better in high TG, DM, obesity, or very low
LDL-C.

. Lp(a) = high inherited Lp(a) = ASCVD T1



2019 ESC Guideline Key Massages

Intensify of treatment goals = very-high-risk p't LDL-C
50% cmé <55 mg/dL ) Y P

Recent ACS = highest tolerated statin + ezetimibe = LDL-
C goal is not achieved at 4-6 weeks = add PCSK9..

. No known adverse effects of very low LDL-C = <1 mmol/L
(38.6mg/dL)

Statin intolerance = myopathy = rare = changing statin or
reducing dose = not to overwhelming risk of ASCVD

10.Older people = benefit in secondary prevention, primary
prevention </5y/o = start from low dose, beware drugs
Interactions

© ® N o



2019 ESC Treatment Goal for LDL-C

Treatment goal
for LDL-C

3.0 mmol/L
(116 mg/dL)

2.6 mmol/L
(100 mg/dL)

1.8 mmol/L
70 /dL
8 >50% IR
reduction
from "
baseline .4 mmol/L

(55 mg/dL)

* SCORE <1%

* SCORE =1% and <5%

* Young patients (T1DM <35 years;
T2DM <50 years) with DM duration
<10 years without other risk factors

/ * SCORE =5% and <10%

* Markedly elevated single risk factors, in
particular TC >8 mmol/L (310 mg/dL) or
LDL-C >4.9 mmol/L (190 mg/dL) or

~ BP =180/110 mmHg

RN * FH without other major risk factors

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

~ * DM w/o target organ damage, with DM
\\

duration =10 years or other additional risk factor

* ASCVD (clinicalimaging)

* SCORE 210%

o « FH with ASCVD or with another

/ major risk factor
« Severe CKD (eGFR <30 mL/min)

- DM &target organ damage: >3
major risk factors; or early onset of
T1DM of long duration (>20 years)

Low

Moderate

High  Very high CV Risk

European Heart Journal (2019) 00, 178
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Take Home Massages

* Guidelines are not static documents but interactive pieces, that
grow and build on one another.

* Rapidly evolving in atherosclerosis Tx
* New evidence = new guideline

 Strong evidence base, clear definition, easy to used, implemented
into clinical practice

* ASCVD p't =high potency statin= before PCSK9i

* Rosuvastatin 10mg, 20mg is high potency, safe and effective
(LDL-C lowering 47%, 55%)
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High-intensity statin therapy for ASCVD prevention & treatment

High-Intensity Moderate-Intensity
Statin Therapy Statin Therapy

CRESTOR 5,10mg
Atorvastatin 10 (20) mg
Simvastatin 20—40 mgg§
Pravastatin 40 (80) mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2-4 mg

CRESTOR 20 (40)mg
Atorvastatin (40 )-80 mg

LDL-C Loweringt 30-50%

LDL-C Loweringt >50%

: r-.r_a' ﬁ_}f{ E.RIEJ"L""I

{' *:'l* COLLEGE of
4

2P CARDIOLOGY

Low-Intensity Statin
Therapy

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg

LDL-C Loweringt <30-%

Percent LDL-C reductions with the primary statin medications used in clinical practice (atorvastatin, rosuvastatin, simvastatin) were estimated using the median reduction in LDL-C from the VOYAGER database

1 LDL-C lowering that should occur with the dosage listed below each intensity

FEvidence from 1 RCT only: down titration if unable to tolerate atorvastatin 80 mg in the IDEAL (Incremental Decrease through Aggressive Lipid Lowering) study
§Although simvastatin 80 mg was evaluated in RCTSs, initiation of simvastatin 80 mg or titration to 80 mg is not recommended by the FDA because of the increased risk of myopathy, including rhabdomyolysis.

Rosuvastatin 40mg is not indicated in Taiwan”

Circulation. 2018 Nov 10:CIR0000000000000625



https://www.ncbi.nlm.nih.gov/pubmed/30586774

