MNITABAZTATINH: MIA NEA
ANNOTEAEZMATIKH ZTATINH

MQY2ZHZ EATZAZ, KAOGHITHTHZ
TTAOOAOITAZ TATPIKHZ ZXOAHZ
TTANETTIZTHMIOY IQANNINSON




> AItoIAn oUVOETIKR oTaTivn

< Aev gival tpowdpuako

“» Anoppowarail (>80%) and To NEX

=YynAn PiodiaBcoipdotnta >60% mou dev emnpealeTal amd TR ARYN TPOoWAC

< 2Uvdeon He TPWTEivec>96%

<»AogoAoyikd eUpoc 1-4mqg/d

= Neopiki arékkpion <2%

“»Xpovoc nuioeiac Cwng 11h

“»*MeTapoAiouoc diauéoou Tou Kutoxpwuatoc P450: eAdxioroc (2€9)

“*H nAikia dev_ennpealel T @ApHAKOKIVNTIKA TOU @dpudKou

< AUEnon emimwédwyY ToUu papuakou oc acOeveic He NmATIKA VOO0







2mg: -39% 20mg: -35%

4mg: -44% 40mg: -43%




T CHOL -28% vs -29%
LDLCHOL -38% vs -41%

HDL CHOL -3% vs =-7%
TRG -11% vs =-21%




2mg/d PITAVASTATIN () 10mg/d ATORVASTATIN

4mg/d PITAVASTATIN “ 20mg/d ATORVASTATIN



New evidence on pitavastatin efficacy and
safety in clinical studies: Pitavastatin is a
useful potent statin in_raising HDL CHOL
as well as in lowering of LDL CHOL

Expert Opin Pharmacother 2010:11: 817-828



ETTIAPAZH THZ PITAVASTATIN
2TA ETIITIEAA THZ HDL CHOL (1)

2mg/d: +4% 10mg/d +3%

4mg/d: +5% 20mg/d +2.5%

Clin Lipidol 2009:4: 291-302



n=43 aoBeveic pe umepxoAnoTepoAaipia kai W
HDL CHOL

PITAVASTATIN:

A HDL CHOL ané 36 ) 40mg/dl, p<0.001
A Apo A; an6 108 mmm) 118mg/dl, p<0.01




PITAVASTATIN vs ATORVASTATIN
2mg/d 10mg/d

+8.2% p=0.031 +2.9%




Significant increases in HDL-C and apoAl with pitavastatin 2
mg vs. atorvastatin 10 mg at 12 months

*P=0.031 FP=0.019

I 1 Pitavastatin 2 mg
| | Atorvastatin 10 mg

— —
- =]
G- e
@ i ]
o on
c Ly
{3n] 3]
= K =
2 o

e Both treatments were well tolerated

1. Adapted from Sasaki J, et al. Clin Ther 2008;30(6):1089-1101



ETTIAPAZH THX PITAVASTATIN
2TA ETIITTIEAA THZ HDL CHOL (4)

A HDL CHOL kata 5.9%

A HDL CHOL kata 24.6% ot aropa pe
HDL CHOL <40mgqg/dI

J Atheroscler Thromb 2009:16: 654-661



LIVES HDL-C subanalysis: HDL-C levels continue to
INncrease over time

O All patients H Patients with baseline value <40mg/dL
30 Mean = SD
70 | 1
g 60 ¢
2 Pe — —— —4— (n=631)
S 50 4
Q
i ~=
Q404 1 —~ (n=86)
30 4 All patients: P<0.05 (ANOVA)
- HDL-C<40 mg/dL: P<0.001 (ANOVA)
—
0 I | | | | |
0 12 28 52 104 (weeks)

Teramoto T, et al. J Atheroscler Thromb 2009;16:654-661



THE COMPACT - CAD STUDY

AoOeveic pe otegpaviaia vooo, umepxoAnorepoAdipia Kai
HDL CHOL <50mgq/dl
Tuxaiomoinon oe PITA (2-4mg/d) vs ATORVA (10-
20mg/d) , 30 pnveg

PITA = A4 HDL CHOL kara 7mg/dl

ATORVA = A HDL CHOL kara 2.3mg/dl

PITA = A adiponectin
J Cardiol 2013:62: 87-94




AZOENEIZ YTTIO ATSITH ME ZTATINH KAT
HDL CHOL <40mg/dl

4

XOPHIHZH PITA (2mg/d)

g

A HDL CHOL ané 37 = 40mg/dl (p<0.05)

J Clin Med Res 2012:4: 385-392



PITAVA
FOR F
UsI!

ATO m)PIT ROSm) PIT PIT m)ATO

HDL CHOL 1.43m)1.54 1.46m)1.57 1.44%1 .36

mmol/L mmol/L mmol/L




Apo Al Production (% of Control)

17

Effect of Statins on Apo Al Production

Atorvastatin

Pitavastatin 200 Simvastatin
. + . .
.I.
150 | T 150 f 150 f
) ;1
100 F 100 100 F
50F 50F 50F
0 . . . . . ' o . . . . . ' 0
0 1 3 5 10 30 O 1 3 5 10 30
Drug Conc (uM) Drug Conc (uM)

Hep G2 cells were treated for 48h with various concentrations of statins (1-30 uM and 50 pM).
The apo Al in the cultured medium was determined by ELISA kit.

*P<.05, tP<.001, ¥P<.01, Dunnett’s test.
Maejima. Biochem Biophys Res Commun. 2004;324:835.

1 5 10 30 50
Drug Conc (uM)



ETTIAPAZH THEZ PITAVASTATIN
(2mg/d) ZTH AEITOYPI'TIA
TON HDL ZQMATIAINN

W LDL CHOL kata 39%
A HDOL CHOL kara 9%

A TNC IKAvVOTNTAC HETAYOPAC XOANOTEPOANC KaATda
8.6% (p<0.05)

A dpaotnpioTntac Tng¢ PON-1 (kara 10%)

>

Twv HDL

r Thromb 2013;20: 708




Heart Vessels
DOI 10.1007/s00380-013-0466-3

ORIGINAL ARTICLE

High HDL cholesterol level after treatment with pitavastatin is

an important factor for regression in carotid intima-media
thickness

Kenji Okumura * Hideto Tsukamoto * Hideyuki Tsuboi * Haruo Hirayama -
Haruo Kamiya - Masato Watarai + Ryoji Ishiki - Toyoaki Murohara
on behalf of the Samurai Study Investigators




PITAVASTATIN (2mg/d) -23%
T Clin Ther Med 2001;17: 829-855

PITAVASTATIN (4mg/d) -42%
J Clin Ther Med 2001:17: 789-806




NON HDL CHOL=T CHOL -HDL CHOL

B

H TTIO ZHMANTIKH AOGHPSQTONOZ
AITITAAIMIKH TTAPAMETPOZ
KYPIS)Z 2E ATOMA ME A TRG




PITAVASTATIN vs ATORVASTATIN
(2mg/d) (10mg/d)

-39% -40.3%




n=34 aoOeveic pe diapntn, PITAVASTATIN
(2mg/d)

W sd LDL, AN diapétpou Twv LDL owuatidiwv

V¥ remnant-like particle cholesterol (RLP-C)




Glucoronization

PITAVASTATIN =3 PITAVASTATIN LACTONE

l (adpavic)

TTpooAnyn and Ta nmartokUTTApa OIAUEOOU TOU organic
anion transporter protein 2 (OATP 2)

+ KUKAooTopivn AR erimeda miTaPpaorarivng




Amouoia daAAnAemidpaong He @appaka n
ougie¢ (m.x. xupoc grapefruit) mwou
' eTapoAioud Tou P4503A4

— (pappako &ekAoync oe aoBeveic mou
TAUTOXpOva maipvouv moAAd papHaka
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ORIGINAL PAPER CLINICAL PRACTICE
Rosuvastatin treatment is associated with an increase

In insulin resistance in hyperlipidaemic patients
with impaired fasting glucose

M. S. Kostapanos, H. J. Milionis, A.-D. Agouridis, C. V. Rizos, M. S. Hlisaf




uu/mL

Rosuvastatin Causes Dose Dependent Insulin
Resistance After 12 Weeks in Hyperlipidaemic

Patients with Impaired Fasting Glucose
HOMA-IR Plasma Insulin

T30 306" 30 -
=)

- — 25_-

1
20 -
15 1
10 1
5
0 -

f

before after before after before after before after before after before after
RSV 10mg RSV 20mg RSV 40mg RSV 10mg RSV 20mg RSV 40mg
(n=24) (n=25) (n=23) (n=24) (n=25) (n=23)

RSV: rosuvastatin; ™ p<0.001; ™ p<0.01 (vs. before)
HOMA-IR: Homeostatic Model of Insulin Resistance

Kostapanos et al. Int J Clin Pract 2009;63:1308-1313.



Statins Increase the Risk of New Onset T2DM
9% risk of diabetes over 4 years (n=91,140)

Placebo or

i 0, i 0,
n Statin control OR (95% CI) Weight (%)

Atorvastatin E
ASCOT-LLA 7773 154 134 1.14 (0.89-1.46) 7.07%
Simvastatin ,
HPS 14573 335 293 1.15 (0.98-1.35) 13.91%
4S 4242 198 193 1.03 (0.84-1.28) 8.88%
Subtotal (12=0.0%, p=0.445) (O 1.11 (0.97-1.26)  22.80%
Rosuvastatin |
JUPITER 17802 270 216 i 1.26 (1.04-1.51) 11.32%
CORONA 3534 100 88 ——;.— 1.14 (0.84-1.55) 4.65%
GISSI HF 3378 225 215 -+ 1.10 (0.89-1.35) 9.50%
Subtotal (12=0.0%, p=0.607) > 1.18 (1.04-1.33) 25.46%
Pravastatin i
WOSCOPS 5974 75 93 —l——i 0.79 (0.58-1.10) 4.24%
LIPID 6997 126 138 —— 0.91 (0.71-1.17) 6.53%
PROSPER 5023 165 127 i 1.32 (1.03-1.69) 6.94%
MEGA 6086 172 164 —— 1.07 (0.86-1.35) 8.03%
ALLHAT-LLT 6087 238 212 _.._ 1.15(0.95-1.41) 10.23%
GISSI PREVENZIONE 3460 96 105 — 8 0.89 (0.67-1.20) 4.94%
Subtotal (12=47.5%, p=0.090) < 1.03(0.90-1.19)  40.91%
Lovastatin
AFCAPS/TexCAPS 6211 72 74

Overall (1>=11.2%)

Sattar et al. Lancet 2010; 375: 735-42

2:; 0.98(0.70-1.38)  3.76%
, 1.09 (1.02-1.17)  100%

! I I I
1.0 2.0 4.0 8.0

Decreased risk of diabetes Increased risk of diabetes




PITAVASTATIN (1mg-2mg/d), 79 aoOeveic ye
oiaPpnTn TUmou 2, 8 ePdopadec

FAukoln (mmol/L): 8.2+2.7 mmm) 8.3+2.1
HPpA1. (%): 7.3x1.6 mmm) 7.3 £1.5




ATORVASTATIN PRAVASTATIN PITAVASTATIN
(10mg/d) (10mg/d) (2mg/d)

Emineda yAukolng| 147 W 176 | 136 W 134
(mg/dl)

PA;. (%) 74) 69 B 6.9




Pitavastatin Does not Have an Adverse Effect on
Glycaemic Control in People With Type 2
Diabetes

Changes in fasting plasma glucose HbA,. levels at baseline and after 3

levels before and after pitavastatin months of pitavastatin treatment
treatment
Pravastatin 10 mg/day (n=83) Values are mean+SD. *p<0.001
Atorvastatin 10 mg/day (n=99) NS
Pitavastatin 2 mg/day (n=95) , |
300 | NS 9 *
1 | L]
* NS
250 ! ' | 1
NS 8

200

Glucose (mg/dL)

150

HbA._ (%)

100

50

0

0 3M
Yamakawa et al. J Atheroscler Thromb 2008;15:269-275.

PIT13 00011



LIVES Extension Study (DM Patients)

HbA1c levels significantly decrease
over time with pitavastatin

9.0
8.5 T T

8.0 -

7.2

7.5 +1.5
&— 6.8

7.0 = +1.3

—

6.0

HbA1c (%)
;
T

2.9 Mean=S.D. o
0 ‘f p<0.001(repeated measures ANOVA)

0 3month 6month  lyear 2year 3year 4year 5Syear

No.of patients 1,544 1,274 1,339 1,519 1,691 1,703 1,713 1,663

Teramoto T et al. Jn Pharmacol Ther 2011;39:789-803.
PIT13 00011



Pitavastatin has No Effect on Blood Glucose After 12 or
44 Weeks Among Patients with T2DM and Mixed

Dyslipidaemia
Prospective randomised trial

Week 12 Week 44
10 (Core study) (Extension study)
P=0.0054 :
*p<0.05 vs. baseline

. 8 |
< x -
ag
o o
e8 6
o O
=
v O
S e
58 4
53
c £
@©
]
= 2

0

Pitavastatin Atorvastatin Pitavastatin Atorvastatin
4mg 20mg 4mg 20/40mg
(n=275) (n=137) (n=143) (n=71)

Gumprecht et al. Diabetes Obes Metab 2011;13(11):1047-1055



HbAlc %

HbA1lc Levels Significantly Decreased in Patients
with DM and HC Switching From Atorvastatin to Pitavastatin;
Total Cholesterol Levels were Unaffected

Study endpoints included the absolute change from baseline in lipids, target goal attainment

and safety (HbAlc, CK, AST, ALT)

HbA1lc
9.0
8.5
*% ** *
8.0 T B
7.5
7.0
6.5 L
(7.18%0.74) 1
6.0 (6.92£0.74)  (6.88+0.85)  (6.57:£0.86)
55
/
0/(
before 2month 4month 6month
(17) (17) (16) (12)

* p<0.05 ** p<0.01 (vs. before)

n.s.: not significant (paired-t)
Kotani K et al: Prog Med 2006;26(10): 2537.

TC mg/dl

Total Cholesterol

300
280
260
240
220 T T
200
180

160 )/, (187.8+24.8) L 1
04( (187.1%29.0)  1g7 o5 201

(191.8+2709)

6month
(14)

4month
(19)

2month
(19)

before
(19)

Type2 diabetes with HC (new 29, switching 39)
Pitava 2mg/day for 6 months

PIT13 00011



PITAVASTATIN (4mg/d) AND
PARAMETERS OF 6LUCOSE

HOMEOSTASIS IN PATIENTS WITH
METABOLIC SYNDROME (D=180days)

HPA,. 5.4% vs 5.4%
Quicki index 0.15 vs 0.15
HOMA-IR index 2.2 vs 2.7

INSULIN (pmol/L) 55.9 vs 70.1

CMRO 2014, in press
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Overview

Japan PREvention trial of Diabetes by pltavastatin in
patients with impaired gluCose Tolerance

Population IGT

Primary endpoint Cumulative incidence of diabetes (75g OGTT test)
Study drug Pitavastatin 1-2 mg/day vs. control

Target No. of patients 1,240 (620 in each group)

Duration 5 year follow up

Principal investigator Prof. Takashi Kadowaki (Tokyo University)

ClinicalTrials. gov ID: NCT00301392
UMIN ID: UMINOO0000394
Yamazaki et al. Diabetol Int 2011. Published online August 03 2011.



Pitavastatin reduced the incidence of diabetes by
18% after a median of 2.8 years

1.00 A
o HR 0.82 (95% CI: 0.68-0.99)
S p=0.041 (Stratified log-rank test) Control
o 0.75 -
O
c
[}
i
O
£ 0.50 | _ _
o Piltavastatin
2
-
£ 0.25 - _
5 Median follow up 2.8 years (range 2-6 years)

Average pitavastatin dose 1.3mg
0.00 - - - - - - - - - - - -
0 6 12 18 24 30 36 42 48 54 60 66 72
No. at Risk Months since randomisation

Control 556 500 405 350 277 190 123 77 42 15 5
Pitavastatin 534 475 385 320 263 178 124 101 68 30 23

http://www.easdvirtualmeeting.org/resources/3645
http://mtpro.medical-tribune.co.jp/mtpronews/nct/nct130701.html
73rd ADA 2013, Chicago, IL, USA: Late Breaking Studies 61-LB



Conclusions

- This is the first report of a prospective intervention study to clarify the
effect of statins on the incidence of diabetes

- In Japanese patients with IGT:

1) Pitavastatin reduced the incidence of diabetes by 18%, as a primary,
outcome, after a median of 2.8 years

2) Pitavastatin significantly reduced LDL cholesterol and triglycerides
levels

Further data will be released in due course.

http://www.easdvirtualmeeting.org/resources/3645
http://mtpro.medical-tribune.co.jp/mtpronews/nct/nct130701.html
73rd ADA 2013, Chicago, IL, USA: Late Breaking Studies 61-LB



Drug Design, Development and Therapy Dove

3 REVIEW

Place of pitavastatin in the statin armamentarium:
promising evidence for a role in diabetes mellitus




Ray Cardiovascular Diabetology 2013, 12(Suppl 1):53 CARDIO
http://www.cardiab.com/supplements/12/51/53 ‘ VASCULAR
DIABETOLOGY

REVIEW Open Access

Statin diabetogenicity: guidance for clinicians

Kausik Ray*




PITAVASTATIN WOULD BE FAVOURED
FOR THE TREATMENT OF METABOLIC

SYNDROME
Ox1 au€nuéva T nuavTikn peiwon |

enineda LDL CHOL

A0Enon TRG/Meiwon HDL CHOL ¥ TRG, A HDL CHOL

TToAAG ouyxopnyoupeva papuaka ATouaia

onpavTikwy aAAnAewidpacewy

Vascular Health and Risk Management 2009:5: 921-936



AYNHTIKA TTAEONEKTHMATA
THZ PITAVASTATIN
I 2E AIABHTIKOYZ AZOENEIZ

WwWW¥ LDL CHOL

Ox1 peraPoAéc Tng yAukolng, ivaouAivng, HPA,;. , n Tou
ociktn HOMA

WHpPA,;. ? [euvoikn ewmidpaon oTnhv opolooTacia Twv
daravOpakwv

pooTacia oTn olapnrikn vepporaoeia
(W ikpoaApoupivoupiac, AN eGFR): avripAeypovwdng,
avTio€ eIdWTIKA, avTiaOnpwyovoc dpaon

Mikpn miBavoTnta aAAnAeridpaong He aAAa @dappaka




TTAEIOTPOTIIKEZ APAZEIZ
THZ PITAVASTATIN

ANTIZAErFMONQAEIZ APAZEIZ (W hs CRP)

NEEPOTTIPOZTATEYTIKEZ APAZEIX

(W mpwreivoupiac / PeATiwon TNC VEPPIKAC
AgiToupyiac)




PITAVASTATIN ATORVASTATIN
(4mg/d) (20mg/d)

TTooooTiaia
HETAPOAN TOU OYKOU TWV

aOnpwpatikwy wAakwy |-16.9%| p-ns -18.1%

(ne IVUS)




LOW-LONG TREATMENT WITH PITAVASTATIN IS EFFECTIVE
AND WELL TOLERATED BY PATIENTS WITH PRIMARY
HYPERCHOLESTEROLEMIA OR COMBINED DYSLIPIDEMIA

n=1353, pitavastatin 4mg/d, 52 epdouadeg

LDL CHOL -42.9%
Non HDL CHOL -39.6%
TRG -17.5%
HDL CHOL 14.3%
OX LDL -30%
hsCRP -30%




»NEA ATTIOTEAEZMATIKH ZTATINH (+ A
HDL CHOL)

»ATIAOETETI TIAEIOTPOTIIKEZ APAZEIZ

»AEN AAAHAETTIAPA ME AAAA EAPMAKA

»AEN AZKEI AYZMENH ETTIAPAZH ZTHN
OMOIOZTAZIA TSN YAATANOPAKSIN

»EXET ANTIAOHPSATONEZ APAZEIZ




