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Cardiovascular disease prevention
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HMG-CoA reductase inhibitor evidence:
Degree of Benefit in Prevention Types

Meta-analysis of randomized controlled trials comparing risk reductions
between primary and secondary prevention patients

Relative
Risk Reduction

Absolute Number Needed
Risk Reduction To Treat

Primary Secondary

Primary Secondary Primary Secondary

1.66 2.4 60 33

0.37 0.8 268 125

1.65 NA 61 NA

Major CHD § 59 5 20.8
events

Major CV 14.4 17.8
events

Nonfatal 31.7 NA
Mi

PCI or 33.8

CABG

Helping Cardiovascular Professionals
/ (g

Learn. Advance. Heal,

1.08 2.7 23 37

CABG=Coronary artery bypass graft surgery, CHD=Coronary
heart disease, CV=Cardiovascular, MI=Myocardial infarction,
PCI=Percutaneous coronary intervention

Source: Thavendiranathan P et al. Arch Intern Med 2006;166:2307-2313



Relative risks of lipid profiles for the risk of CHD
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2018 ACC/AHA Guideline

Group 1 /Group 2 \
Secondary ASCVD Severe

Prevention Hypercholesterolemia

ACS, MI, angina, coronary arterial

revascularization, stroke, TIA or PAD Q.DL—C 2190 mg/dL(4.9 mmol/L) /
Group 3 Group 4

Diabetes mellitus in Adults Primary Prevention

+ age of 40-75 years + age of 40-75 years & LDL-C 70-189

+ LDL-C 70-189 mg/dL mg/dL + 10-year ASCVD risk27.5%

(intermediate-risk)
Group 5
Other Populations at Risk

Ethnicity, Hypertriglyceridemia, Women, CKD
& Chronic Inflammatory Disorders and HIV

Grundy SM, et al. 2018 AHA Cholesterol Clinical Practice Guidelines



2018 ACC/AHA Guideline

Group 1 /Group 2 \
Secondary ASCVD Severe

Prevention Hypercholesterolemia

ACS, M|, angina, coronary arterial

revascularization, stroke, TIA or PAD KLDL—C 2190 mg/dL(4.9 mmol/L) /
Group 3 Group 4

Diabetes mellitus in Adults Primary Prevention

+ age of 40-75 years + age of 40-75 years & LDL-C 70-189

+ LDL-C 70-189 mg/dL mg/dL + 10-year ASCVD risk>7.5%

(intermediate-risk)

Group 5
Other Populations at Risk

Ethnicity, Hypertriglyceridemia, Women, CKD

& Chronic Inflammatory Disorders and HIV .

Grundy SM, et al. 2018 AHA Cholesterol Clinical Practice Guidelines



High- Moderate- and Low-intensity statin therapy

High Intensity Moderate Intensity Low Intensity
LDL-C >50% 30%—49% <30%
loweringt
Statins Atorvastatin (40 mgt) 80 || Atorvastatin 10 mg (20 mg) | Simvastatin 10 mg
mg Rosuvastatin (5 mg) 10 mg
Rosuvastatin 20 mg (40 Simvastatin 2040 mg$§
mg

Pravastatin 40 mg (80 mg) Pravastatin 10-20 mg
Lovastatin 40 mg (80 mg) Lovastatin 20 mg
Fluvastatin XL 80 mg Fluvastatin 2040 mg
Fluvastatin 40 mg BID
Pitavastatin 1-4 mg
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Grundy SM, et al. 2018 AHA Cholesterol Clinical Practice Guidelines



CENTRAL ILLUSTRATION: 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood Cholesterol
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CENTRAL ILLUSTRATION: 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood Cholesterol
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2019 ADA : Recommendations for statin and
combination treatment in adults with diabetes

Recommended statin intensity” and

Age ASCVD combination treatment*
<40 years No Nonet
Yes High

e If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSKS inhibitor)#

=40 years No Moderate#
Yes High

e If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)

1. 240 years : Moderate intensity statin

2. ASCVD : High intensity statin

13
A@ Diabetes American Association



WS L2017 amERBREA LIS REEFA RS

E% EIRER (LDL-C) ZB1R

=R O R < 70 mg/dL
=HREAEES+ BRR < 55 mg/dL S BIEE
EEEREIRER < 70 mg/dL
TR 1R By E R R R < 100 mg/dL
2 RA <100 mg/dL
RRW+ OB < 70 mg/dL

EMEEREEER 3a-5, eGFR < 60) > 100 mg/dL E5BAEAA

AL A: < 100 mg/dL
M SREREE INZ: < 135 mg/dL
AOMEEM: < 70 mg/dL

— T T PU————

Talwan Society of Lipids & Atherosclerosis

14



2019 ESC dyslipidemia guideline:
Risk stratification

Very-high- People with any of the following:

risk Documented ASCVD, either clinical or unequivocal People with:

S RN 2 G D i e Markedly elevated single risk factors, in particular TC
>8 mmol/L (>310 mg/dL), LDL-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.

Moderate-risk 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.

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

ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCl, CABG, 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 as significant plaque on coronary angiography

or CT scan (multivessel coronary disease with two

major epicardial arteries having >50% stenosis), or
on carotid ultrasound.

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.

15



2019 ESC dyslipidemia guideline

Recommendations Class* Level®
In secondary prevention for patients at very-high risk,® an LDL-C reduction of >50% from baseline® and an LDL-C goal of I
<1.4 mmol/L (<55 mg/dL) are recommended.??~3>11%120

In primary prevention for individuals at very-high risk but without FH, an LDL-C reduction of >50% from baseline® and I

an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.**3®

In primary 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.

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 I1lb
considered.'>"%°

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 I
recommended.***>

In individuals at moderate risk, an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.* lla
In individuals at low risk, an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.> I1Ib

1.Very high risk: LDL-C <55 mg/dL
2.High risk: LDL-C <70 mg/dL
3.Moderate risk: LDL-C <100 mg/dL
4.Moderate risk: LDL-C <116 mg/dL ;




Outline

2. Variation of statin efficacy between Asian and
Western dyslipidemia
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Asian patients are more sensitive in
statin therapy

Table 2. Variant allele frequency (percentage) of polymorphisms having effects on statin pharmacokinetics in different ethnic groups

SNP Chinese Japanese Caucasian [ndian’
SLCOIBISAT>C 146-15.1 11.0 150 23
SLCOIBI 388A>G §1.7-83.7 65.1 40.3 .7
ABCG2421C>A 289293 31.1-34.3 [1.1-11.7 6.

The SLCOIBI 521C allele resuls in the SLCOIBI"S, *15.and " 17 haplotypes.
Data from HapMap. * Gujarati Indians in Houston, Texas.

SLCO1B1: is expressed on the basolateral membrane of hepatocytes and can
facilitate hepatic uptake of statins except for fluvastatin.

ABCG2: drug efflux transporter ATP-binding cassette G2 gene. Subjects with the
variant allele have plasma rosuvastatin concentration twice as high as those with
the wild-type genotype

19

J Atheroscler Thromb, 2017; 24: 00-00



Asian patients are more sensitive in
statin therapy

Rosuvastatin Atorvastatin

Asian Western Asian Western

140

120
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o

Baseline Follow up 20

J Atheroscler Thromb, 2017; 24: 19-25



Asian patients are more sensitive in
statin therapy

Rosuvastatin Atorvastatin

Asian Western Asian Western

100
90 80 mg

80

70

60

50 40 mg

40

30

Average dose (mgQ)

18 mg
14 mg
20

-m 50

0 21

J Atheroscler Thromb, 2017; 24: 19-25



Maximal dose of statins in Japan and U.S

Rosuvastatin Atorvastatin

100
90 80 mg

80

70

60

50 40 mg 40 mg

40

30 20 mg

Maximal dose in rule (mg)

20

10

0 22

J Atheroscler Thromb, 2017; 24: 19-25
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Racial/ethnic issues in intensity of statin therapy &
response to LDL-C lowering

american | 2018 ACC/AHA Guideline on the

Heart

Association Management of Blood Cholesterol

® Japanese patients may be sensitive to statin dosing. In an open-label,
randomized primary- prevention trial, Japanese participants had a
reduction in CVD events with low-intensity doses of pravastatin as
compared with placebo (s45.1-33)

® In a secondary prevention trial, Japanese participants with CAD
benefitted from a [moderate-intensity] dose of pitavastatin (sas.1-s)

® Using a lower statin intensity in Japanese patients may give
results similar to those seen with higher intensities in non-
Japanese patients

®Livazo

(pitavastatin) tablets
2018 ACC/AHA Guideline on the Management of Blood Cholesterol



2019 ESC dyslipidemia guideline:
Recommendation for aged >65y/o

Recommendations

Class® Level®

Treatment with statins is recommended for older people with ASCVD in the same way as for younger patien'cs.217

Treatment with statins is recommended for primary prevention, according to the level of risk, in older people aged <75 years.”'’

Initiation of statin treatment for primary prevention in older people aged >75 years may be considered, if at high-risk or above.?'’

It is recommended that the statin is started at a 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.




Moderate intensity statin is more popular in TW
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3. Tailored lipid control in Asian primary prevention
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Which patient can get maximal
benefit from pitavastatin?




Primary prevention:
Balance of efficacy and safety

@ &

NODM Drug-Drug interaction

) (@ &b

AST/ALT elevation Myopathy Lipid triad
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@ 2016 ESC/EAS Guidelines

EUROPEAN
SOCIETY OF
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Weng TC, et al. J Clin Pharm Ther . 2010;35:139-151
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Efficacy of Pitavastatin on LDL-C

CHIBA Study!  PATROL Study?  US Phaselll Study?3

0%
-5%
-10%
-15%
-20%
-25%
-30%
-35%
-40% -38% -38%
_A5% 1o -42.60% 5 -41%
-50%

I Atorvastatin 10mg  ® Livalo 2mg 31
1.Atherosclerosis vol.201(2008) : 345-352
2.Circ. J. 2011 vol.73, NO.6 : 1493-1505
3.Clin. Lipidol. 2009, vol.4, NO.3 : 291-302



the NEW ENGLAND
JOURNAL of MEDICINE

REDUCE-IT Study Design

REDUCE-IT Studied Patients with Residual CV
Risk Factors Despite LDL-Cholesterol Control

8,179 Patients...

Statin-treated men and women Well-Controlled LDL-C 41-100 mg,/dL
aged = 45 years [Median baseline 75 mg/dL)
Study conduct : 2011- 2016 ...at high CV for CV events due to:

16 1s0-a39 me/al  gmendment 2013: TG 200 -499 mg/dL

{Median baseline 216 mg,/dL)
+

Diabetes mellitus +
aged # 50 years +
2 1 risk factor for CV Disease
{primary prevention)

Established CV Disease
{secondary prevention)

Randomization 1:1
Double-blind STABLE STATIN

STABLE STATIN
¥ parallel-group trial +
VASCEPA 4 GRAMS/DAY median follow-up: PLACEBO

4.9 years

Primary Composite (MACE) Endpoint

= CV Death * Coronary Revascularization
= Monfatal MI = Unstable Angina Requiring
= Monfatal Stroke Hospitalization

MACE=major adverse cardiovascular event

Design and rationale published in 2017 in Clinical Cardiology (Bhatt et Al. Clinical Cardiology.2017;40:138-148): 90% power to measure a 15% reduction in MACE

rimary endpoint.
primary endpoint Bhatt, et al,N Engl ) Med 2019; 380:11-22



Baseline Lipids Levels

Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Median high-sensitivity CRP level (IQR) — mg/liter

Placebo (N =4090)

2.1 (1.1-4.5)

Icosapent Ethyl (N=4089)
2.2 (1.1-4.5)

Median triglyceride level (IQR) — mg/dl

216.5 (176.5-272.0) 216.0 (175.5-274.0)

Median HDL cholesterol level (IQR) — mg/dl

40.0 (34.5-46.0) 40.0 (35.0-46.0)

Median LDL cholesterol level (IQR) — mg/dI

74.0 (61.5-88.0) 76.0 (63.0-89.0)

Distribution of triglyceride levels — no./total no. (%)

<150 mg/d 412/4086 (10.1)
=150 to <200 mg/dl 1193/4086 (29.2) 1191/4089 (29.1)
L =200 mg/d| 248174086 (60.7) 2469/4089 (60.4)

N
429/4089 (10.5)

Triglyceride level 2200 mg/dl and HDL cholesterol level =35 mg/dl— no. (%)

Median eicosapentaenoic acid level (IQR) — pg/ml

823 (20.1)
26.1 (17.1-40.1)

794 (19.4)
26.1 (17.1-39.9)

Bhatt, et al,N Engl J Med 2019; 380:11-22




Biomarkers changes (from baseline to year 1)

Icosapent Ethyl Placebo
(N=4089) (N=4090) Median Between Group Difference
Median Median at Year 1
Absolute » Change
Change from from % Change

Biomarker* Baseline Year1 | Baseline Year1 Baseline Baseline P-value
Triglycerides (mg/dL) 216.5 175.0 216.0 221.0 -44 5 L -19.7 <D.OOO1)
Non-HDL-C (mg/dL) 118.0 113.0 118.5 130.0 -15.5 -13.1 <0.0001
LDL-C (mg/dL) 74.0 77.0 76.0 84.0 -5.0 -6.6 <0.0001
HDL-C (mg/dL) 40.0 39.0 40.0 42.0 -2.5 8.3 <0.0001
Apo B (mg/dL) 82.0 80.0 83.0 89.0 -8.0 9.7 <0.0001
hsCRP (mg/L) 2.2 1.8 2.1 2.8 -0.9 -39.9 <0.0001
Log hsCRP (mg/L) 0.8 0.6 0.8 1.0 -04 -22.5 <0.0001
EPA (ug/mL) 26.1 144.0 26.1 23.3 +114.9 +358.8 <0.0001

*Apo B and hsCRP were measured at Year 2.

Bhatt, et al,N Engl J Med 2019; 380:11-22



Primary endpoint

A Primary End Point

100 v
Hazard ratio, 0.75 (9§26 ClI, 0.68—-0.83) -t
90 P<0.001 o
-3 o
‘é 205 Icosapent ethyl
i 60— 10
=
e 50
=
=
2
=
=
<
o

0 T
o 1
No. at Risk
Placebo 4090 3743
lcosapent ethyl 4089 3787

2 3 4

Years since Randomization

3327
3431

2347
2503

2807
2951

—

1358
1430

Primary EP: CV Death, nonfatal M, nonfatal stroke, coronary revascularization or unstable angina (5 point MACE)

Median follow-up 4.9 years

Primary (5-MACE): RRR=24.8%; ARR=4.8%; NNT 21

CV event curve for VASCEPA visually separated from the placebo event curve at approximately 1 year and
remained separated throughout follow-up period

Bhatt, et al,N Engl ) Med 2019; 380:11-22



Efficacy of Pitavastatin on TG

PITCH Study? Dose Finding? PROPIT Study 3

-19.97%

0.00%

-5.00%

-10.00%

n=88 35

-15.00%

-20.00%

0%
-25.00%

-22.3
-26.70%

-30.40%

-30.00%

-35.00%

.- |
1.J of Clin. Lipidol. 2012, vol.6, 340-351 2 4mg 2 mg 4mg 34
2.Drug Res. 2002,vol.52,NO.4 : 251-255

3.Clin. Endo. 2014,v0l.82,NO.5 : 670-677



European Heart Journal (2016) 37, 2999-3058 ESC/EAS GUIDELINES

EUROPEAN doi:10.1093/eurheartj/ehw272
SQCIETY OF
CARDIOLOGY ®

2016 ESC/EAS Guidelines for the Management
of Dyslipidaemias

7.4 Statins

Since statins have significant effects on mortality as well as most
CVD outcome parameters, these drugs are the first choice to
reduce both total CVD risk and moderately elevated TG levels.
More potent statins (atorvastatin, rosuvastatin and pitavastatin)
demonstrate a robust lowering of TG levels, especially at high doses
and in patients with elevated TGs. In subgroup analyses from statin
trials, the risk reduction is the same in subjects with HTG as in

normotriglyceridaemic subjects. .
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7.4 Statins

Since statins have significant effects on mortality as well as most
CVD outcome parameters, these drugs are the first choice to
reduce both total CVD risk and moderately elevated TG levels.
More potent statins (atorvastatin, rosuvastatin and pitavastatin)
demonstrate a robust lowering of TG levels, especially at high doses
and in patients with elevated TGs. In subgroup analyses from statin
trials, the risk reduction is the same in subjects with HTG as in

normotriglyceridaemic subjects. .



More potent statins (atorvastatin, rosuvastatin and pitavastatin)
demonstrate a robust lowering of TG levels, especially at high doses
and in patients with elevated TGs.

39



Both LDL & HDL are important for reducing
cardiovascular events (Live study)

-
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L@ HDL-C: failure
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0 1 2 3 4 5 6 (year)
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Teramoto T. Atherosclerosis Supplements 2011;12:285-8.



Efficacy of pitavastatin on HDL-C
(COMPACT-CAD Study)

HDL-C level (mg/dL)

65

60
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45

40

35
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25

== Pitavastatin
-~ Atorvastatin

P<0.001
! P<0.001 ‘
' P<0.001 !
P=0.014
| P<0.001 [
P=0.084
Baseline 6 months 12 months 30 months
(n=129)  (n=112)  (n=103) (n=71)

Baseline HDL-C (mg/dL):

% Change HDL-C

| Pitavastatin

B Atorvastatin
P=0.713 =0.044 P=0.013

20.11

6 months 12 months 30 months
(n=112) (n=103) (n=71)
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Pitavastatin 39.9 6.5 Atorvastatin 40.1+5.5

Journal of Cardiology 62 (2013) 87-94



Pitavastatin can elevate HDL effectively

(%)

15

10

Mean Percent Change in HDL

L)

HHH

@\

Reference
Pravastatin [(14]
Simvastatin [14)
Fluvastatin [14]

Atorvastatin [14]
Pitavastatin [132)
Rosuvastatin [15]

80

dose (mg)
(Pra, Sim, Flu, Ato, Ros)
(Pit)
42

Am J Cardiol, 1998:81 582-587
Am J Cardiol, 2003;92 152-160
Por Med, 2004: 249-14
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@ Glucose fluctuation & NODM

AST/ALT elevation
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Statins and risk of incident diabetes: a collaborative
meta-analysis of randomised statin trials

Naveed Sattar, David Preiss, Heather M Murray, Paul Welsh, Brendan M Buckley, Anton J M de Craen, Sreenivasa Rao Kondapally Seshasai,

John ] McMurray, Dilys | Freeman, ] Wouter Jukema, Peter W Macfarlane, Chris J Packard, David ] Stott, Rudi G Westendorp, James Shepherd,

Barry R Davis, Sara L Pressel, Roberto Marchioli, Rosa Maria Marfisi, Aldo P Maggioni, Luigi Tavazzi, Gianni Tognoni, John Kjekshus, Terje R Pedersen,
Thomas J Cook, Antonio M Gotto, Michael B Clearfield, John R Downs, Haruo Nakamura, Yasuo Ohashi, Kyoichi Mizuno, Kausik K Ray, lan Ford

* statinis & 255 B £ 4 £ gipet R4l BDM, R FIERFS54 B
s BFEERFL

™

Methods We searched Medline, Embase, and the Cochrane Central Register of Controlled Trials from 1994 to 2009,
for randomised controlled endpoint trials of statins. We included only trials with more than 1000 patients, with
identical follow-up in both groups and duration of more than 1 year. We excluded trials of patients with organ
transplants or who needed haemodialysis. We used the I2 statistic to measure heterogeneity between trials and
calculated risk estimates for incident diabetes with random-effect meta-analysis.

Findings We identified 13 statin trials with 91140 participants, of whom 4278 (2226 assigned statins and 2052 assigned
control treatment) developed diabetes during a mean of 4 years. Statin therapy was associated with a 9% increased
risk for incident diabetes (odds ratio [OR] 1:09; 95% CI 1.02-1-17), with little heterogeneity (I12=11%) between trials.
Meta-regression showed that risk of development of diabetes with statins was highest in trials with older participants,
but neither baseline body-mass index nor change in LDL-cholesterol concentrations accounted for residual variation
in risk. Treatment of 255 (95% CI 150-852) patients with statins for 4 years resulted in one extra case of diabetes.

Interpretation Statin therapy is associated with a slightly increased risk of development of diabetes, but the risk is low
both in absolute terms and when compared with the reduction in coronary events. Clinical practice in patients with

moderate or high cardiovascular risk or existing cardiovascular disease should not change. Lancet 2010: 375- 73540




Adjusted survival curves for incident diabetes
among new users of statins
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Adjusted survival curves for incident diabetes
among new users of statins
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Paticents with new onset diabetes (%)

Statin induced-NODM is Dose dependent

50 -

40

30

20 -

10

[ Atorvastatin 10 mg B Atorvastatin 80 mg

HR=1.182
(0.791-1.765)
p=0.4141

HR=1.540
(1.173-2.020)
p=0.0019

HR=1.006
(0.766-1.322)
HR=0.868 p=0.9640
HR=1.711 (0.603-1.248)
(0.718-4.078) p=0.4447
p=0.2257
0 1 2 3 4

Number of Risk Factors

48

Diabetes Care 2006; 29:1220-1226



rz

Statin induced-NODM is Time dependent v Rsociation
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Effect of pitavastatin on new onset DM

C. New onset diabetes - Risk Ratio

Pitavastatin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Eriksson M et al, 2011 0 218 0 m Not estimable
NK-104-203 0 202 0 49 Not estimable
PREVAIL-US 0 143 0 13 Not estimable
NK-104-202 0 206 0 54 Not estimable
PAPAGO-T 0 a0 0 a0 Not estimable
PEACE 0 70 0 81 Not estimable
VISION 0 21 0 2 Not estimable
Stender S etal, 2013 0 597 0 288 Not estimable
INTREPID pr [0 123 4 124 8.2% 0.11[0.01, 2.06]
BudinskiDetal 2008 | A |1 576 2 179 121% 0.16[0.01,1.70) o
COMPACT-CAD At |1 36 3 35 142% 0.32(0.04, 2.97) -
TRUTH pr |2 38 2 31 193% 0.82(0.12,5.46) -
Saito Y et al, 2002 pr | 84 1T 81 92% 0.96 [0.06, 15.16)
Ose L etal, 2009 i |1 592 0 202 68% 1.03[0.04, 25.11)
NK-104-4 01CH At |9 280 2 142 302% 228(0.50,10.42] —
Total (95% Cl) 3236 1579 100.0% 0.70[0.30, 1.61] il
Total events 15 14
Heterogeneity Tau*= 000, Chi*=597 df=6 (P=043), F=0% @1 0?1 i ‘%0 160
Test for overall effect. Z= 0.84 (P = 0.40) Favours Pitavastatin Favours Control]
51
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Pitavasatin have better outcome in HbAlc
compared to atorvastatin

% HbA1C
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Patients: Hypercholesterolemia with type 2 Diabetes (n=48)
Method : Patients receiving atorvastatin 10mg/day for 6 months switched to
pitavastatin mg/day for at least another 6 months
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Pitavastatin may have greater benefits for improving
insulin resistance

(A) Changes in the lipid profiles and

HOMA-IR
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J Atheroscler Thromb, 2015; 22: 1158-1171.



Potent statins & # 5 ¥

Livalo
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AST/ALT elevation

Drug-Drug interaction
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STOPPING
STATIN USE
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Reasons for stopping statin use among former statin users
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Atorvastatin group: more patients experienced in ALT
abnormality

Percentage (%)
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Circ J 2011; 75: 1493-1505



Livalo had lower CK elevation & myopathy rate

CK elevation ratel
3.5% P < (I).OOOl

3.0%

2.5%

2.0%

1.5%

Rate

1.0%

0.5%

0.0%

W Pitavastatin W Atorvastatin

Rate

Myopathy rate?

0.7%
0.6%
0.5%
0.4%
0.3%
0.2%

0.1%

0.0%

m Pitavastatin ™ Atorvastatin

60

1. Ther Res. 2007; 28:733-9
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Drug-Drug interaction



Livalo rarely metabolism by CYP3A4 & CYP2C9

CYP (Minor) Glucuronidation (Major)
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Livalo is rarely drug-drug interaction
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Pitavastatin + CYP-inhibiting medication
do not increase muscle related ADR(LIVES Study)

CYP isoenzyme inhibited

CYP2C19

CYP34A4

Cypz2Cs

CYP1AZ2

CYP2Ds8

CypPz2C9

B With concomitant medication

B Without concomitant medication

1 2 3 4 5 (5] 7 8

Incidence of muscle-related ADRs identified using the R/M SMQ (%)

CYP isoenzyme | Inhibitors

CYP2C19 Omeprazole, fluvoxamine maleate, fluconazole

CYP3A4 Itraconazole, erythromycin, cimetidine, cyclosporine, clarithromycin, ketoconazole,
atazanavir, indinavir, nelfinavir, ritonavir, saquinavir, telithromycin, amiodarone,
fluvoxamine

CYP2CS8 Thiazolidinediones, trimethoprim

CYP1AZ2 Quinolone antibiotics, fluvoxamine maleate, cimetidine, amiodarone

CYP2D6 Quinidine, cimetidine, paroxetine, amiodarone, ritonavir

CYP2C9 Trimethoprim-sulphamethoxazole, fluconazole, amiodarone, cimetidine, ketoconazole, 64
fluvoxamine maleate

Int. J of Clin. Pharmacol. and Thera. 2015, June 24th
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2016 ESC/EAS guideline for the management of

dyslipidemias - Summary

Pitava Atorva Rosuva Prava Fluva Simva
TG lowering Vv V V - - -
Lower risk of
Myopathy v ) v v ) )
Non-CYP via V - V V - -
CKD Vv Vv ) ) V )
preferred
Combuje with vV ) Vv vV vV )
tacrolimus
HIV V V V V V

66

Modified from European Heart Journal 2011, 32, 1769- 1818



Summary:
Maximizing statin benefits for primary prevention

Get to the target ! Minimize the side effects !

Lipid Triad

L] o <
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Minor Minor Minor Minor
Glucose fluctuation AST/ALT elevation  Drug-Drug interaction Myopathy
& No CYP3A4

NODM 67



Thank you for your attention!!




