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

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




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

4mg/d PITAVASTATIN “ 20mg/d ATORVASTATIN



TIAEONEKTHMATA THZ TIITABAZTATINHZ

2 nHavtikn av€non tnc HOL CHOL




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
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e Both treatments were well tolerated

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



HDL CHOL \ 1.43 m)1.54

mmol/L

1mmol/L=38.4mg/dI




Effect of Statins on Apo Al Production

Pitavastatin Simvastatin Atorvastatin
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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.



ETTITAPAZH THZ PITAVASTATIN
(2mg/d) ZTH AEITOYPI'TA
TON HDL ZQMATIAION

¥ LDL CHOL kata 39%
A HDL CHOL kata 9%

A TNC 1IKAvOoTNTAC HETAWPOPAC XOANOTEPOANG Kartd
8.6% (p<0.05)

A dpaotnpiotntac Tng PON-1 (kara 10%)

>

Twv HDL




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




TTAEONEKTHMATA
THZ TTITABAZTATINHZ

dZnuavtikn abénon tngc HOL CHOL

JAmouagia aAAnAeridpaonc pe aAAa @pappaka



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

— (pappako &ekAoync oe aoBeveic mou
TAUTOXpOva maipvouv moAAd papHaka




TTAEONEKTHMATA
THZ TTITABAZTATINHZ

2 nHavTikn avénon HOL CHOL

ATtoucgia aAAnAeridpaonc pe aAAa @apupaka
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Euvoikn emidpaon oTnv opolooTdcia Twv
vdaravOpakwv
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AYZMENHZ ETIIAPAZH
TOON ZTATINGON ZTHN OMOIOZTAZIA
TCIN YAATANOGPAKSCIN



41[%3 THE INTERNATIONAL JOURNAL OF

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
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Rosuvastatin Causes Dose Dependent Insulin
Resistance After 12 Weeks in Hyperlipidaemic

Patients with Impaired Fasting Glucose
HOMA-IR Plasma Insulin
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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.



Rosuvastatin 20mg Is Associated With a 25%
Increased Risk of Diabetes in Patients Without

Evident CVD
Analysis from JUPITER*

Event Rosuvastatin Placebo P Value
(N=8901) (N=8901)
Monitored adverse events
Any serious event — no. (%) 1352 (15.2) 1377 (15.5) 0.60
Muscular weakness, stiffness or pain — no. (%) 1421 (16.0) 1375 (15.4) 0.34
Myopathy — no. (%) 10 (0.1) 9(0.1) 0.82
Rhabdomyolysis — no. (%) 1(<0.1) 0 -
Newly diagnosed cancer — no. (%) 298 (3.4) 314 (3.5) 0.51
Death from cancer — no. (%) 35 (0.4) 58 (0.7) 0.02
Gastrointestinal disorder — no. (%) 1753 (19.7) 1711 (19.2) 0.43
Renal disorder — no. (%) 535 (6.0) 480 (5.4) 0.08
Bleeding — no. (%) 258 (2.9) 275 (3.1) 0.45
Hepatic disorder — no. (%) 216 (2.4) 186 (2.1) 0.13
Laboratory values
Creatinine, >100% increase from baseline — no. (%) 16 (0.2) 10 (0.1) 0.24
Glomerular filtration rate at 12 mo — ml/min/1.73m? 0.02
Median 66.8 66.6
Interquartile range 59.1-76.5 58.8-76.2
Alanine aminotransferase >3xULN on consecutive visits — no. (%) 23(0.3) 17 (0.2) 0.34
Glycated haemoglobin at 24 mo - % 0.001
Median 5.9 5.8
Interquartile range 5.7-6.1 5.6-6.1
Fasting glucose at 24 mo — mg/dl 0.12
Median 98 98
Interquartile range 91-107 90-106
> Trace of glucose in urine at 12 mo — no. (%) 36 (0.5) 32(0.4) 0.64
Other events
Newly diagnosed diabetes (physician-reported) — no. (%) 270 (3.0) 216 (2.4) 0.01
Haemorrhagic stroke — no. (%) 6 (0.1) 9(.01) 0.44

Ridker et al. NEJM 2008;359(21):2195-2207
*JUPITER: Justification for Use of statins in Prevention: an Intervention Trial Evaluating Rosuvastatin



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




ZTATINEZ KAI ZAKXAPQAHZ ATIABHTHZ

\
META-ANAAYZH 13 MEAETSN, n=91.140 |
[

4 KINAYNOY EMZANIZHE TAKXAPOAH ATABHTH KATA 9%

1.09[1.02-1.17]

(
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!
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|
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LANCET 2010:375:735-742



AOZOE=APTOOMENH ATABHTOITONOZ APAZH TSN ZTATINON

META-ANAAYZH 5 MEAETSIN, n=32.752 ATOMA

INTENSIVE vs STANDARD-DOSE STATINS / =XETIKOZ |
| KINAYNOZ EMZANIZHI TAKXAPQAH AIABHTH:@ [

JAMA 2011:305:2556-2564



2TATINEZ ZE AIABHTIKOYZ
AZOENEIZ

et

A HPA,. kara 0.12%

DIABETOLOGIA, 2014



TIPOrNQZTIKOI TTAPATONTEZ 'TA THN EMZANIZH
T AKXAPQAH ATABHTH ZE AZOENEIZ YTIO ArQrH ME
TTATINH (1)

ANAAYZH TON AEAOMENSGIN THZ TNT(n=7.595) KAI THZ
IDEAL(n=7.461)

- - FTAYKOZH OPOY > 100mg/dl ™y
. TIAPOYZIA TSIN XAPAKTHPIZTIKSIN TOY METABOAIKOY
ZYNAPOMOY

[TRG>150mg/dl, BMI>30Kg/m? KAI YTIEPTAZH]
H AOZOE=APTOOMENH AY=HXH TOY KINAYNOY EMZANIZHZ
\ ZA TTAPATHPEITAT KYPI)> >E TTPOAIABHTIKA ATOMA Y,

JACC 2011:57:1535 , JACC 2013:61:148

_____N
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Patients with new onset diabetes (%)

Independent Risk Factors for the Development of

Diabetes with High Dose Atorvastatin
Analysis from TNT* (n=7,595)

25

20

15

10

. Characteristic absent
Characteristic present

m B

>100 mg/dL >150 mg/dL hypertension

[Fasting glucose ] [ Triglycerides History of ]

Waters et al. JACC. 2011;57(14):1535-1545
*TNT: Treat to New Targets



H xopnynon ovarivi¢ mpiv Th didyvwon Tou
oakxapwdn OiapnTn dev auvfavelr Tov Kivduvo
TWV HIKPOAYYEIAKWY ETITAOKWY

Lancet, 2014



2TATINEZ ZE TIPOATIABHTIKOYZ
AZOENEIZ

2TATINEZ :} dooocéapTwyevn avénon kivdouvou
eppavionc ZA kara

doooefapTWwevn peiwon Tou KIVOUVOU EHPAVIONG
ayyelakwy ocuppapdaTwyv Ka'rc'(

Am J Cardiol 2014;115: 631-636



AITEIAKA ZYMBAMATA KAT ZAKXAPQAHXZ ATABHTHZ
H MEAETH JUPITER
ROSUVA: HIGH-RISK PATIENTS FOR T2DM
134 AITOTEPA ZYMBAMATA (16 AITOTEPOI ©OANATOT)
54 NEA TTEPIZTATIKA ATIABHTH

ROSUVA: LOW-RISK PATIENTS FOR T2DM
86 AITOTEPA ZYMBAMATA
OXTI NEA TTIEPIZTATIKA AIABHTH

LANCET 2012;380:565-571



2TATINEZ KAT ZAKXAPQAHZ ATABHTHZ: YTTOKEIMENOI
MHXANIZMOI

A. CONFOUNDING FACTORS: KAAYTEPH ETTIBIQ>H/
METAAYTEPEZ TTIOANOTHTEZ ANIXNEYXZHXZ AIABHTH
B. ETTITAXYNZH THZ EZEAI=ZHZ TOY TIPOATIABHTH ZE
ATABHTH
C. TIPOKAHZH ZAKXAPQQAH ATABHTH

>¥ EKKPIZHZ INZOYAINHZ

ANTIZTAZH ZTH APAZH THZ INZOYAINHXZ

2TATINEZ



e N\

2TATINEZ (FLUVA /SIMVA/ LOVA/ATORVA)

¢ ETIIAPAZH £TO

I AITIQQAH IZTO

|

|
|
4 IL -1B ITA MAKPOZATA |
|
ANTIZTAZH ZTHN INZOYAINH |

/

DIABETES 2014;63:3742-3747
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2TATINEZ

|

¥ HMG-CoA ACTIVITY

i 4 BMI = AY=HXH TTPOZAHYHZ
OEPMIASIN KAI AITTOQN

4 KINAYNOY EMEANIZHZ ZA

LANCET, 2014



H aténon Tou KivOUvou epgpavione T2DM
wi©ava ovoxertifeTali HE TNV aAvaoToAn ToOU
evlupou The HMG-CoA avaywyaong

Lancet, 2014



2TATINEZ KAI ZAKXAPQAHXZ ATABHTHZ

THE METSIM COHORT
TTATINEZEE) A kivdUvou sppdvione ZA kara 46%

STATINEZ mmmm) emidcivwon TG UmepYAUKAIpiac
(kupiwe Ta emimeda yAukolnc 2h
HETA YopTion He YAukoln)

YTATINEZ mmmmmm)W¥ cuaioBnoiac otn dpdon Tne
IvoouAivne kata 24%
W ékkpionc IvoouAivne kata 12%
SIMVA/ATORVAmm)W¥ cuaiobnoiag oTnv ivaouhivn
Kdl TG €KKPIONG IVvoouAivng
pe doocoe€apTWHEVO TPOTO




2TATINEZ KAT ZAKXAPQQAH> ATABHTHZ

0.35 RECEPTOR - NEGATIVE
0.51 RECEPTOR - DEFECTIVE

EXPLANATIONS:
O KAAYTEPH YITEINOAIAITHTIKH TTAPEMBAZH
O v ENEPITOTTOTIHZHZ TS)N SREBPs TTOY ZYZXETIZONTAI

ME ANTIZTAZH ZTHN INZOYAINH
ATHEROSCLEROSIS 2014,233:219-223



AYZMENHZ ETIIAPAZH TN ZTATINGON
2THN OMOIOZTAZIA
TCIN YAATANOGPAKSCIN

EINAI OAEZ OI XTATINEZ IAIEX;



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



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
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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
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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



EFFECT OF PITAVASTATIN 2mg
ON LIPIDEMIC PROFILE

JTCHOL 24%
J LDL-C38%

G APOB 27%
MHDL-C 8%
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LIPIDS

™ Baseline Visit m After 3 months

* P <0,05 for paired comparisons



EFFECT OF PITAVASTATIN 2mg
ON GLYCEMIC PROFILE

J HOMA 19%




PITAVASTATIN

-

« OYAETEPH ‘H EYNOIKH ETTIAPAZH ZTHN
OMOIOZTAZIA TN YAATANOPAKON
- EYNOIKA ATTOTEAEZMATA ZE ZYFKPIZH ME TA
AAAA SAPMAKA THZ IAIAY KATHIOPIAZ

ATHEROSCLEROSIS 2015:16:1-27
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PITAVASTATIN IS DIFFERENT FROM THE OTHER

STATINS REGARDING GLUCOSE METABOLISM

/




TTIOANOI MHXANIZMOI ATAMEZOY T(2N OTIOIf2N H PITAVA

AXKEI EYNOIKH ETTIAPAZH ZTHN OMOIOITAXIIA TON

YAATANOPAK(IN

ITTOYZ (+AITIQAHZ IZTOX)

O 44 ETIITTEAQIN AAITTONEKTINHZ

0 FAPMAKOKINHTIKH = 4 ATEIZAYZH XE TIEPIZEPIKOYZXZ

~




BEATIQZH TOY
ADIPONECTIN » METABOAIZMOY TN AITTAPON
‘ O=EQN ZTO HTTAP

v HTTATIKHZ TTAPArSQrH=
FAYKOZHZ —> | ¥ TAYKOZHZ

v NEOTAYKOIENEZHZ —




PITAVASTATIN

4

4 AAITTONEKTINHE
— (s HDL
STO AITIQAH ISTO €

@ I A

4 EYAIZOHZIIAZ 2TH

APATH THZ 4 NEITOYPIIAZ v SAETMONHZ
INZOYAINHZ ZTOYZ TON TOY AITIQQAOYZ
MYZ KAI TO HTTAP IB-KY;:AP.QN IZ.TCVDY

EYNOIKH ETTIAPAZH ZTHN OMOIOZTAZIA TON
YAATANOPAKON



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



TTITABAZTATINH

EAPMAKO TIPQQTHZ ETIIAOIMHZ
2 E TIPOATABHTIKOYXZ AZOENEIZ:




AYNHTIKA TTAEONEKTHMATA
THZ PITAVASTATIN
¥ 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 mOavoTnTa aAAnAeridpaonc pe aAAa @dappaka




