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. What's difference in lipid control ?

- Primary & Secondary prevention
. Racial difference in statin sensitivity
. Primary prevention of CVD in lipid treatment

. Statin Safety & Adherence
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ll-cause mortality in

RD per 1000

RR over 10—yrs
Outcomes related to statins (95% CI) Quality (959 CI)
~ Nonfatal Ml —— 0.62 (0.53,0.72) Very low —20 (—25 to —15)
2 Fatal M1 R 0.72 (0.50,1.03 Moderate —4 (=7 to 0)
S Major CV events - 0.74 (0.67,0.81) Very low —12 (—15 to —9)
%.’ Unstable angina —— 0.75 (0.63,0.91) High —6 (—9 to —2)
£ CVD mortality —~— 0.80 (0.71,0.91) Moderate —11 (—16 to —5)
L%’ Fatal stroke - 0.79 (0.53,1.19) High —2 (—4 to 2)
Nonfatal stroke - 0.83 (0.75,0.92) Low —7 (—10 to —3)
Heart failure it 0.84 (0.71,1.02) High —3 (—6 to 0)
All-cause mortality - 0.89 (0.85,0.93) Low —14 (—20 to —9)
§ Trt. discontinuation T 1.00 (0.78,1.24) Very low O (—34 to 38)
% All cancers 1.01 (0.93,1.09) Moderate +1 (=7 to 9)
= Diabetes type 2 —to— 1.04 (0.91,1.19) Very low +3 (—7 to 14)
% Myopathy -~ 1.08 (1.01,1.15) Low +13 (2 to 24))
o Headache/Nausea 1+~ 1.13 (0.97,1.31) Moderate +20 (—5 to 49)
Renal dysfunction —— 1.14 (1.02,1.29) Moderate +20 (3 to 42)
b Hepatic dysfunction i 16 C1.Q2,0:3%) Low +8 (1 to 16)
1.0

1.4

Favours statins Favours control
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Primary prevention have lower CV event risk
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Kailuan (F %) cohort study, conducted in Tangshan (2 .1'), China included 96,043 participants (51.3 years)

who were free of stroke, MI, and cancer at baseline
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<50 mg/dL 50-69 mg/dL 70-99 mg/dL  100-129 mg/dL 130-159 mg/dL  >160 mg/dL
SBP,® mm Hg 133 129 131 133 137 139
DBP, mm Hg 84 83 84 85 86 87
eGFR,® mL/min/1.73m? 87.4 89 85.5 83.3 80.2 6

78.4 Neurology. 2019;93:el1-e13.
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- Total cholesterol and all-cause

- mmortality by sex and age: a

- prospective cohort study among
. 28 Tracaatier 2018 - A2.8 miillion adults
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study included 12,845,017 NHIS beneficiaries 18-99 years of age who
underwent routine health examinations
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- Primary & Secondary prevention
2. Racial difference in statin sensitivity
3. Primary prevention of CVD in lipid treatment
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Taiwan 10-years trends in statin utilization
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" Asians have higher statin response from gene
difference

Gene difference
Table 2. Variant alele frequency (percentage) of polymorphisms having effects on stain pharmacokanetics n different ethnic proups

NP Chinese Japanese Caucasian Indian”
SLCOIBISATHC 14.6-15.1 110 15 1]
SICOIBI 388AG 181.7-83.7 0.1 43 Y
ABCG2A2ICHA 289293 31343 > L1117 b

The SLCOIB! 521C allle resuls i the SLCOIBI"S, 15 and 17 haplotyps.

Data from HapMap. * Guarati Indians in Houston, Texas.
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J Atheroscler Thromb, 2017; 24: 00-00



similar LDL reduc
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Average dose (mgQ)
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difference in statin

~

Racial/ethnic issues in intensity of statin therapy & response to LDL-C
lowering

®Japanese patients may be sensitive to statin dosing.

®Using a Ilower statins intensity(dose) in Japanese
patients may give results similar to those seen with

higher intensity(dose) in non- Japanese patients

r

American
Heart
Association.

2018 ACC/AHA Guideline on the Management of Blood Cholesterol
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ate for DM dyslipidemia treatment

Intermediate risk

DM patients without CVD

40-75 age Moderate intensity statin

(AHA: Class I)

. Lipid control
'P! ' (ADA: Level A)

I

May High intensity statin

. American American (AHA: ClaSS "a)
Association. AfA’Lasthiea?iom Diabetes-Specific Risk Enhancers (ADA: Level B)

21

Grundy SM, et al. 2018 AHA Cholesterol Clinical Practice Guidelines
2020 ADA guideine




Diabetic risk enhancers

Risk Enhancers

o longduration (210 years for type 2 diabetes mellitus (S.4.3-20) or 220 years for
type 1 diabetes mellitus (54.3-6))

o Albuminuria 230 mcg of albumin/mg creatinine (54.3-25)

o eGFR <60 mL/min/1.73 m" (54.3-25)

o Retinopathy (54.3-19)

o Neuropathy (54.3-16)

o ABI<0.9(54.3-22, 54.3-24)

Grundy SM, et al. 2018 AHA Cholesterol Clinical Practice Guidelines
2020 ADA guideine



Journal of the Formosan Medical Association (2016) xx, 1—32

Available online at www . sciencedirect.com

ScienceDirect

jourmal homepage: www . jfma-online.com

REVIEW ARTICLE

2017 Taiwan lipid guidelines for high risk
patients™

Yi-Heng Li ?, Kwo-Chang Ueng °'<, Jiann-Shing Jeng “,
Min-Ji Charng <°’, Tsung-Hsien Lin %", Kuo-Liong Chien "7,

Chih-Yuan Wang ', Ting-Hsing Chao “, Ping-Yen Liu “,

Cheng-Huang Su *', Shih-Chieh Chien *, Chia-Wei Liou ™,

Recommendation

e The LDL-C target for diabetic patients who do not have
overt CV disease is <100 mg/dL. (COR I, LOE A)

e The LDL-C target for diabetic patients with overt CV
disease is <70 mg/dL. (COR |, LOE B)

Journal of the Formosan Medical Association (2016) xx, 1e32
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NODM Drug-Drug interaction
AST/ALT elevation Myopathy Lipid triad

24
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2020 Asian TOHO-LIP study

(Prospective, Randomized, open label)

Hyperlipidemia patients
Age: 65
LDL: 149 mg/dl

Pitavastatin 2mg (n=312)

Atorvastatin 10mg (n=310)

Primary prevention: 74%
Secondary prevention: 26%

5 Years MAC E

— e

The primary outcome:
cardiovascular death, sudden death of unknown
origin, nonfatal myocardial infarction, nonfatal
stroke, transient ischemic attack, or heart failure
requiring hospitalization.

26
Int J Cardiol. 2020 S0167-5273(19)34045-8
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Table 1
Baseline characteristics of trial participants.
Pitavastatin  Atorvastatin P-value Pitavastatin  Atorvastatin  P-value
(n=312) (n = 310) (n=312) (n= 310)
Male (%) 168 (53.8) 168 (54.2) 0.936 | Prevalence of diabetes, hypertension, and
Age (years) 653 4+ 10.1 654 + 94 0932 prior atherosclerotic vascular events
BMI (kg/m?) 248 £+ 39 243+ 32 0144 Diabetes 238 (76.3) 234 (75.5) 0.852
Systolic blood pressure (mmHg) 131 £ 16 132 + 16 0.364 Hypertension 232 (744) 231 (74.5) 1.000
Diastolic blood pressure (mmHg) 77 £ 11 77 £ 10 0.624 Prior ACS (Myocardial 66 (21.2) 67 (21.6) 0.922
Blood test infarction/Unstable angina)
HbATc, JDS (%) 6.7 £ 1.2 68 + 1.3 0.393 Coronary revascularization 70 (224) 70 (22.6) 1.000
HbA1c, NGSP (%) 71+12 72+13 0393 Chicka 50 (16.0) 46 (14.8) 0.739
AST (IU/L) 24 + 10 23 + 8 0.266 . .
ALT (IU/L) 25 + 15 23 112 0.066 Peripheral artery disease 11 (3.5) 7(2.3) 0.474
v-GTP (IU/L) 37 + 51 35 4+ 42 0.591
Uric acid (mg/dL) 54 + 15 54+ 15 0.890
Creatinine (mg/dL) 0.80 + 0.22 0.80 + 0.21 0.900
Total cholesterol (mg/dL) 236 + 45 236 + 41 0.926
Triglyceride (mg/dL) 172 + 107 165 £+ 95 0.434
HDL-cholesterol (mg/dL) 55 + 14 55 + 14 0.934
NonHDL-cholesterol (mg/dL) 182 4+ 46 181 + 40 0.949
\LDL—cholesterol (mg/dL) 148 + 41 150 + 37 O.GW \ /
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LDL-C TC Non-HDL

LDL-C: -36%

300 240
190 280 3 20
) - — Pitavastatin ~ Main effect P=0.1512 — Pitavastatin  Main effect P=0.1547
— = 260 "
x M vamm? Maineffect P=0.5592 3 — Atorvastatin Interaction P=0.0918 E 200 = Atorvastatin Interaction P=0.2329
? == Atorvastatin Interaction P=0.5119 ? 240 s
E 1m0 £ E 180
) = 220 -
E 130 § 308 % 160
L 2 2 140
ERLU R 5 120
Y % Y o160 =
A R i = 100
= 70 - : 80
-~ 120 Z ,'T'
0T - 0
Baseline 1 2 3 4 5 Baseline 1 2 3 4 5 Baseline 1 2 3 4 5
Years from randomization Years from randomization Years from randomization
Number of data Number of data Number of data
310 305 283 268 250 66 304 300 281 7 7
Pitavastatin 291 291 273 260 239 63 Pitavastatin ” ” ” o o . Pitavastatin " o " 26 24 65
: 258 241 87
Atorvastatin 292 288 278 253 238 87 Atorvastatin Atorvastatin
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- Atorvastatin have more muscle complaints

- i

Table 3. Adverse events and laboratory test abnormalities

Event Pitavastatin Atorvastatin P value
(n=312), n (%) (n=310), n (%)

Adverse events
Rhabdomyolysis* 1(0.3) 0 1.000
Muscle complaints 4 (1.3) 12 (3.9) 0.036
Gallbladder-related events 1 (0.3) 1 (0.3) 1.000
Cholecystecomy 0 1 (0.3) 0.498
New onset of diabetes mellitust 4 (1.3) 5(1.6) 0.752
Psychiatric disorders 0 2 (0.6) 0.248

29
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(COMPACT-CAD Study)
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P=0.084
Baseline 6 months 12 months 30 months
(n=129) (n=112)  (n=103) (n=71)

Baseline HDL-C (mg/dL):

Pitavastatin 39.9 6.5 Atorvastatin 40.1+5.5

B Pitavastatin

astatin

P=0.013

6 months 12 months 30 months
(n=112) (n=103) (n=71)
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G.

— 098 _—‘\_'_‘_\—._‘_\_
©
S 0.96 -
E 0.94
n 092
8 0.9 - Log-rank P=0.0038
q'l: 088 | —— Pitavastatin
"E 0.86 | —— Atorvastatin
U 084
>
W o8 |
0L . , , ,
0 S0 100 150 200 240
Weeks of follow-up
No. at risk
Pitavastatin 312 297 282 259 236 194

Atorvastatin 310

283 261 243 221 186
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Pleiotropic effects

C-reactive protein (mg/dl)

— Pitavastatin (N=58)
—— Atorvastatin (N=57)

Paired r-test

Baseline

Int J Cardiol. 2020 S0167-5273(19)34045-8



1158 Journal of Atherosclerosis and Thrombosis Vol.22, No. 11

Original Article

Differential Effects of Atorvastatin and Pitavastatin on Inflammation,
Insulin Resistance, and the Carotid Intima-Media Thickness in Patients
with Dyslipidemia

Prospective, randomized, open-label trial.146 patients hypercholesterolemia without known

cardiovascular disease were randomly assigned to receive 5 mg/day of atorvastatin (n=73) or
1 mg/day of pitavastatin for 12 months.

Conclusions:

These data indicate that, while these agents significantly and equally reduce the LDL
cholesterol levels, atorvastatin and pitavastatin have different effects on inflammation,
insulin resistance, and the progression of carotid atherosclerosis in patients with
dyslipidemia.



Table 3. Changes in the clinical characteristics and blood chemistry parameters from baseline to after 12 months of treatment in
the patients treated with atorvastatin and pitavastatin

Artorvastatin (n=73) Pitavastatin (n=73)

Baseline At 12 months (the % change) Baseline At 12 months (the % change)
Total-C (mg/dL) 244 =27 190£25 (-21.3)“ 247 =25 19922 (- 19.5)%
LDL-C (mg/dL) 161 =29 113+29 (-29.2)¢ 162+ 23 113+29 (-28.6)"
HDL-C (mg/dL) 55% 15 55=15 (+1.8) 50=17 62=16(+6.8)°"
TG (mg/dL) 132 (96, 164) 108 (86, 126) (—17.6)¢ 132 (91, 178) 108 (73, 124) (—15.2)¢
LDL-C/HDL-C ratio 3.1%0.9 2.2+0.8 (-30.2)¢ 2.9%0.7 2.0+0.5 (—33.0)%7
non HDL-C (mg/dL) 189 %27 135+27 (-28.2)¢ 18921 13722 (-27.5)
FPG (mg/dL) 10415 107 =18 (+3.3)" 104 =13 101 =14 (=3.1)%7
IRI (pU/mL) 8.6%3.8 9.9%6.0 (+21.9)¢ 8.9%7.3 7.5%5.8 (-9.4)%F
HOMA-IR 22+1.2 2.6+1.7 (+25.6)¢ 2.3+2.2 1.9+1.7 (-13.00%*
HbAlc (JDS; %) 5.5%0.6 5.5+0.6 (-0.2) 5.4%0.5 5.3%0.4 (-=2.5)°
hs-CRP (mg/L) 0.90 (0.35,2.80)  0.50 (0.24, 2.20) (-23.6)“ 0.58 (0.38, 2.26) 0.50 (0.24, 2.20) (-32.1)¢
TNF-a (pg/mL) 12.5 (8.5, 16.0) 9.5 (6.1, 11.3) (- 21.1)F 15.2 (9.4, 17.3) 9.5 (6.1, 11.3) (- 36.0) %7
MCP-1 (pe/m ) 3 0 3.0 -10.9)* ) (8 ) 3.0 — &=
Mean CIMT (mm) 0.884 = 0.166 0.875+0.180 (- 0.4) 0.902 +0.196 0.857+0.212 (—4.9)*7

Sp{ 0.05 vs. baseline, &p{ 0.01 vs. baseline #p{ 0.05, *p{ 0.001 vs. patients treated with atorvastatin at 12 months, The values in parentheses rep-
resent the percent changes from baseline to after 12 months of treatment, The data are expressed as the mean £SD or median (interquartile range),
C: cholesterol, LDL: low-density lipoprotein, HDL: high-density lipoprotein, FPG: fasting plasma glucose, IRI: immunoreactive insulin, HOMA-
IR: homeostasis model assessment of insulin resistance, JDS: Japan Diabetes Society, hs-CRP: high-sensitivity C-reactive protein, TNF: tumor
necrosis factor, MCP: monocyte chemoattractant protein, CIMT: carotid intima-media thickness
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Myalgia is most common side effect in statin user

2019 STATE study: Experience of patients reporting side effects of statin therapy
(N=1500)

() ) (D D
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2in10 )\

Experienced statin-
related side effect

-Muscle aches is the main reason

39
Journal of Clinical Lipidology (2019) 13, 415-424
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Adjusted Cumulative Incidence, %
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HR 1.33 (95% Cl, 1.18-1.50) e

(e Elﬁ7JI]33%CVD

Statins discontinued

Statins continued

12 15 18 21 24 27 30 33 36 39 42 45 48

Time since 75th birthday, months

European Heart Journal (2019) 40, 35163525
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Pitvastatin may have lower myalgia Rate

D/o .
HMG-COA e |V20N1E s CholEStETO ) Pitavastatin 4 mg Atorvastatin 20 mg
30

HMG-CoA reductase \

CoQ10 0

Statin
Relieve Myalgia -
A 0

42
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Incidence of NODM according to statin
exposure

NODM

Table 2

Incidence of NODM according to statin exposure.

Drug Incidence, per 1000 PY Study population, PY
Atorvastatin 4.196 8342
Fluvastatin 4176 /18
Pitavastatin 1.321 57
Pravastatin 4.716 3181
Rosuvastatin 4.770 2935
Simvastatin 6.131 2773
Statin-exposed 6.000 13,669
Matched nonexposed 3.244 55,183

NODM = new-onset diabetes mellitus, PY = patient-years.

Yoon et al. Medicine (2016) 95:46 Medicine.
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rate in AMI pati

2018 Korean prospective, multicenter, real-world treatment,
Asian patients diagnosed with AMI

Cumulative, %

g T P value = 0.001
E -4 TAtorva
e e g 10.4% Rosuvastatin
@ 107 e ~—— I  5-10 mg/d
@ Atorvastatin
ﬁ 10-20 mg/d
= . . .
5 O Pitavastatin
@ 2-4 mg/d
S
>
= 0 I
0 365 730 1095
Days
Atorva 1267 1243 1221 1209
Rosuva 961 939 910 905

Pitava 255 254 251 248
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Effect of Pitavastatin on the Incidence of Diabetes

0.254 (HR 0.82, 95% CI: 0.68-0.99)

o 1.00

=

E= Hazard Ratio O0.82 (95%6 CI: 0.68-0.99)

3 *p=0.041

%’ 0.75- Control

=

8=

2 0.50- T =
(= Pitavastatin
=

S8

e 5

=

=

=

o

0.00% & 12 1's 2a 30 36 42 48 54 60 66 72

Months since randomization

No. at Risk
Control 556 500 405 350 277 190 123 FT 42 15 5

Pitavastatin 534 475 385 320 263 178 124 101 68 30 23

*P value was calculated using a log-rank test that was stratified according to the 5 assignment factors
(sex. age. Body mass index. 2-h plasma glucose. and presence of hypertension).
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’?Atorvastatin inhibits GLUT4 translocation
and glucose uptake

Insulin

Pravastatin Atorvastatin

Glucose
()
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Livalo

o BB HMG-CoA & R prdrdlBlis s - ¥ § PR & /802 9 J\ B AR (e
%+ B 15% > E RS TERMAE T o pitavastatin X X § PR BB

Lipitor
{ﬁﬁ'—x“lg % 4 jﬁaﬁii—iHMG ~CoA B Rpsdr|Hickic » g3t d /887 Hn & 1

w b H R
Crestor

Pt d A b2 s AR G-Col S R pe I R 6 o f PR 9 R/ 8 553
w2 F—,;; o & * HMG-CoA B Jp=dri| & (& +5Crestor) % 7 HbA, fr7z "F n #& & 3
3R 2,
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Metabolic pathway of statins

Statin Metabolism

Pitavastatin Glucuronidation
2C9 minimally

Atorvastatin 3A4
Fluvastatin 2C9 (major)
_ovastatin 3A4
Pravastatin Sulfation
Rosuvastatin 2C9
Simvastatin 3A4

DDI



_n.. »
abolic profile
pathways

Metabolic pathways of statins*

Major
98.5% __ :
== Glucuronidation r Pitavastatin

Pitavastatin :

Glucuronidation
Fluvastatin

Rosuvastatin

Atorvastatin

CYP3A4 ¥ Lovastatin
Pravastatin
Simvastatin
e Mmajor «------ minor
ADR=adverse drug reaction; CYP=cytochrome P450; DDI=drug-drug interaction. 51

1. Corsini A, Ceska R. Curr Med Res Opin. 2011;27(8):1551-62. 2. Kawai Y, et al. Drug Des Devel Ther.
2011;5:283-97.
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PATROL study:

Atorvastatin have more patients experienced in ALT
abnormality

~ Atorvastatin 10mg B Rosuvastatin 2.5mg B Pitavastatin 2mg

P=0.043

<
™
—

24.7

©
~
—

Percentage of subjects (%)
10.3

o <
AST

ALT



0.00¢ PROPIT Study 3

Dose Finding?

-5.00%

-10.00%

-15.00%

-20.00%

-19.97%

-22.30%
-25.00%

-26.70%

-30.00%
-30.40%

-35.00%

m2-4mg m2mg B4mg

1.J of Clin. Lipidol. 2012, vol.6, 340-351
2.Drug Res. 2002,vol.52,NO.4 : 251-255
3.Clin. Endo. 2014,vol.82,NO.5 : 670-677 53




More %*ﬁc-’é’ A

7-’- =~ 50%
Pitavastatin

(2mg)
———————— 30%

Simvastatin
Fluvastatin

LDL-C reduction level (%)

CEEE——
More NODM & AST& DDl side effect  Less
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ESC/EAS Guideline for the management
Of dyslipidemias - Summary

TG lowering

Lower risk of
Myopathy v ] v v ) )
Non-CYP via Vv - Vv Vv - -
CKD preferred Vv Vv - - Vv -

HIV Vv - V V V -

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



Take Home Message

1. ol A ¥EiStatin BER{E
Bl o] B RER

[ FEEARRRY -

2. Primary Prevention CVD R AE+EH -

4

X

3. Statin o] BXF{ELDL-C - BUPEIETG ~ i2FAHDL-C -

ABZERFEREKRE - Myalgia BERER1E

MR - EEEREYZEHETEREL -

& ARKHICVD Primary PreventionZ

= RiFE kK

BB R

AR =

IModerate intensity statin
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