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Eiwcaymy

Yrapyer pia gvievouevn ocvltnon Yo T0 €AV GTNV TPMTOYEVI
TPOANYN GE ATOUO YoUNAOD KivouvoLv oto omoio 1 Oepameia pe
oTOTIVES TEIVEL QLEAVOUEVT] Y10 TPOANYT] KOPOLAYYELOK®DV, TO

ATOALTO OPELOC OO TIG GTATIVEC VTEPKAAVTTEL TOV KIVOLVO OO

Tov 2.A.



Ewoayoyn

Xoxyopoons Awupntnc:

Kvprog Kou aveCdptntog mopdyovios KopolayyELoKNS
vOGov Ko Ovnowpnotntac.

NeoowyvmoOeic Z.A. — 7 X 2 TOV KOPOoLoyyELOKOV
KLVOUVOVL

Enintoon XA noykooniog avauévetor o€ 534 €k t0

2030

Atherosclerosis 2014;15 (suppl):1-15
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——<25.65 - » ->=25.65
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JUPITER: Rosuvastatin and Newly

The trigger for the current debate

Diagnosed Diabetes

Laboratory values

Rosuvastatin
(N = 8901)

Creatinine, > 100% increase from baseline=n (%) 16(0.2)
Glomerular filtration rate at 23 m/min/1.73 m*

Medlan

Interquartile range

66.8
59.1-76.5

Alanine aminotransferase > 3x ULN on consecutive visits—n (%) 23(0.3)

Glycated hemoglobin at 24 mo—%

Median

Interquartile range

59

Fasting glucose at 24 mo—mg/dL

Median
Interquartile range

> Trace of glucose in urine at 12 mo=n (%)

Newly diagnosed diabetes (physician-reported)—n (%)

A LIPID &
\&) METABOLI(

270 (3.0)

Ridker PM, et al. N Engl ] Med, 2008;359:2195-2207,

Placebo
(N=8901) Pvalue

10(0.1) 24
02
66.6
58.8-76.2
17(0.2) 34
001

216 (2.4) 01

héart., Medscape

125% oXeTIKOU KIVEUVOU
gp@aviong NODM

Ridker et al . Lancet 2012; 380: 565-571






LIFID
CORONA

JUPITER

Combined

HPS

ASCOT

LIPID

CORONA

JUPITER

Combined

Statin Therapy and Risk of Developing Type

No, Statins |

Total (%)

5712099 (1.9)

335/7291 (4 6)
15413910 (3.9)
17213970 {4.3)
1001771 (5.6)

270/8901 (3.0)

1088/28842 (3.8)

No. Statins /

Tatal (%)

17213970 (4.3)
100A771 (5.6)

270/8901 (3.0)

1031725843 (4.0)

2 Diabetes: A Meta-Analysis

88/1763 (5.0)

216/8901 (2.4)

994/28751 (3 5)

Statin Better Statin Worse

Excluding WOSCOPS (n = 5)

No. Placebo /

Total (%)

203/7252 (4.0)
134/3
181/3967 (4.6)
88/1763 (5.0)

216/8901 (2.4)

912/25776 (3.5)

Study Estimate
(95% CI)

0,69 (0.49,0.96)
1.14 (0.98, 1.33)
1,14 (0,90, 1.43)
0.95 (0.7, 1.16)
1.13 (0.86, 1.49)

1,25 (1.05, 1.49)

Study Estimate
(95% Cl)
1.14 (0.98, 1.33)
1.14 {0.90, 1.43)

0,95 (0.77, 1.16)

57,593 acbBeveig pe péon mapakorovonon 3.9 £
KaTd T dtapkeln TV onoimv 2,082 tepiotatiKd
oyetilopeva pe ZA.

Melétreg HPS, ASCOT, LIPID, JUPITER,CORONA
+ WASCOPS

Mikpn| avEnomn kvdvvov yia XA yopic etepoyéveta
LETOED TOV LEAETMV.

Avt 1 pikpn avénon pmopet va oyetilotav e
YPNON CTATIVOV AL NTOV TOPOLOLA Y10 OAES TIG
oTaTiveG Kot 0 oxeTlOTaV e TN 000 OYia.

Diabetes Care 2009;32:1924¢9.



Statins and risk of incident diabetes: a (
collaborative meta-analysis of randomised statin trials. @5

i Statin Placebo or control
Events Rate Ewvents Rate ; OR (25% Gl Weight (%)
ASCOT-LLA 7773 154 1.9 134 10.5 1.14 (0.89-1.48)  7.07
HPS 14573 335 92 293 8.0 ; 1.15 (0.98-1.35) 1391
JUPITER 17802 270 16.0 2186 12.8 1.26 (1.04-1.51) 11.32
WOSCORPS 5074 75 5.2 93 6.5 0.79 (0.58-1.10)  4.24
LIPID 6907 126 60 138 6.5 0.91 (0.71-1.71)  B.53
CORONA 3534 100 209 &8 18.5 i 1.14 (0.B4-1.55)  4.05
PROSPER 5023 165 205 127 15.8 § 1.32 (1.03-1.69)  6.94
MEGA 8086 172 108 164 10.1 107 (0.86-1.35) 8.03
AFCAPSITEXCAPS 6211 72 45 T4 4.6 5 0.98 (0.58-1.38) 3.78
45 4242 198 17.3 193 16.8 ; 1.03 (0.84-1.28)  B.88
ALLHAT 6087 238 16.4 212 14.4 i 1.15 (0.95-1.41) 1023
GISSI HF 3378 225 348 215 321 1.10 (0.89-1.35)  9.50
GISS| PREV 3460 96 275 105 30,6 1.07 (0.67-1.20)  4.94

Overall (F=11.2% [95% C| 0.0-50.2%]) <o i1.DE-1 17) 100

1
0.5 | 2.0

Fig. 2. Statins are associated with an increased risk of T2D. Adapted from Sattar et al. [39].

O1 ovvnOiouévec docelc otativov Ottwg 10 mg atorv, 40 mg pravast, 40mg simvast,

20 mg rosuvast oyetiCovior cuvoMKa pe adHENoN TOL GYETIKOV KIvovvov yio XA2 kate 9% Kot
0V anoAvtov katd 0,2% , ota 4 £11. H cvoyétion NTav GNnUoVTIKOTEPT) GE LEAETEC TTOV
cvumeptEAaay peyaAvTepovs acheveic.

H etepoyévela peTaEd TV LEAETOV NTAV LIKPN.
13 statin trials,91140 pts without T2D. Sattar N et al .Lancet 2010; 375:735-42




Assoclation of statins with diabetes mellitus
and diabetic complications: role of
confounders during follow-up

X1t perémn ovykpibnkayv 6728 yprotec otativng pe -
6728 un yprMorec.

O ypnoteg otativng eiyav vynAdtepa ORS yio XA
(OR 1.34, 95% CI 1.24 to 1.44) xon emmheypévo A
(OR 1.28, 95% CI 1.16 to 1.42).

H mpocappoyn yia duvntikoHg GuyyLTIKOUS
TOPAYOVTEG TOV GLVEPNCAY KATA T SIUPKELN TNG
EPLOOOL TTapaKOoAoVON GG dev eEnynoe N Lelwoe ™ R R . = =
oLO éTlC ST 1') 4 o GT(XT{V Ko (XVST[lelr) TV Time to first diagnosis of diabetes Time to first diagnosis of diabetic

X n l:t &" Xpn ng ng Hn mellitus in days complications inm days
OMOTEAEGUATOV.

Tirme to first diagnosis of diabetic
Time to first diagnosis of diabetes complications in days
mellitus in days

J. Investig. Med. 2016. 65, 32-42.
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Primary prevention of cardiovascular disease with
atorvastatin in type 2 diabetes in the Collaborative
Atorvastatin Diabetes Study (CARDS): multicentre

randomised placebo-controlled trial

2838 dwapnticol acBeveic nikiog
40-75 g1V Y0pig 16TOPIKO
KOPOLOYYELOKNG VOGOU
Tuyatomombnkav ce placebo
(n=1410) | atopPactativy 10 mg
nuepnoing (n=1428).

H péon dibpxeta mapakorovdnonc
nrav 3,9 ém.

Younépacpa: Xe acheveig pe XA
TOmov 2 ko pétpia emineda LDL-C,
n xopnynon atopPactativng 10 mg
peiwoe onpovtika to O.2.% Kata
36% , T1G EmMOVOLYYELDGELS TOV
otepavioiov kotd 31%, Kot
ocvyvotnta A.E.E katd 48%.

Lancet 2004; 364: 685-96
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18 686 acbeveic pue XA (1466 type 1 and
17,220 type 2) ko 71,370 yopig XA a6 14
TUYOMOTTOTNUEVESC LEAETEG LE GTOTIVEC.

Méon mapaxorovdnon 4.3 étn, 3247
peilova ayyelaxd copupavto 6Toug
duaPntiKovc.

9% | tov Bavdatov kdbe artioroyiog ava
mmol/L peimon g LDL-C otoug
owafnrikove ( p=0.02)

[Topdpowa pe ) peiowon (13%) otovg pun
dwafmrikotg (p<0.0001)

21% | tov peillovov ayyelaKkov eneGooinv
ava mmol/L peioon g LDL-C otoug
PN TiKovg

[Tapopown peiwon 21% xat otovg un
PN TiKovg

To péyebog Tov opELovG amd TN YPNoN
oTaTvav eaptital and TV enttevydeica
ueimon ¢ LDL-C.

Efficacy of cholesterol-lowering therapy in 18,686 people
with diabetes in 14 randomised trials of statins: a meta-analysis.

Cholesterol Treatment Trialists’ (CTT) Collaboration*

Groups

Type of diabetes:
Type 1 diabetes
Type 2 diabates
Sex:

Men

Women

Age (years):

=h5

»65

Currently treated hy pertension:

iastolic blood pressure {mm Hgl:
=90
=00
Smoking status:
Cw wokers
Ho EMS
Estimated GFR {mL/min/1-73m?):

9

ed risk of major vasoular event (per year):

ity within subtotals: 3

Ewvents (%) Test for heterogenity
Treatment Control RE(CI) ortrend

__"__=|:|-|:|, p=10

__*'__=|:|.|:|, P00

30 p=0-09

(30-5%)

¢ g +;* Wt T W g Ty g sl

1465 (15-6%)

Q- p=0-4 o5 10 15
Treatment better Control better

Lancet. 2008 Jan 12;371(9607):117-25.



ADA. VI. Prevention, management of
complications.

5 of the statin
udies. C

O1 otartiveg peiwvouy Ta etmitreda LDL-C

o€ dtoua pe diaBATn katd 22% £wc 40%,
ME ONUAVTIKN MEiwaon Tou 10€TOUC KIVOUVOU
kapdlayyelaknc vooou (p = 0,0007 yia Tn
Bepartreia pe otartivn €vavr placebo).

Diabetes Care 2011;34:S30.
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TABLE 1 | Summary of population studies investigating onsat of DM in FH patiants with statins treatment.

Author and Published year Country Study design

Population and the causa of FH

DM-related findings

Canada Case control shudy

Cross-sectional study.

Amibispective cohort
study.

Retrospective cohort
study

Cross-sectional study

Cross-sectional and
prospective cohort study

102 patients without FH, 102 hiFH
atients; a defective allele at LOLR or
LOLR mutation.
A total 1306 subjects: 800 indviduak
with hiFH, and 706 individuals with
FCH; LDLR mutation or plasma lovels
of LOL cholesterol above the 95th
percantis.
A total of 523 adult patients (314 hFH
and 209 FCH patients); LDL-receptor
mutation or plasma levets of LOL
chiolestercl above tha 95th parcantile.
2144 childran with hFH; LDA
miutation.

All individuals (n = 83 320) who
underweant DMNA testing for FH; 3475
wara ApoB mutation carriers, 21 606
had the LDLR mutation, and 56 had
CoRKS mstation.
2558 FH and 1265 unaffoctad
redatives with a mean follow-up of 5.9
years; LOLA mutation.

The prevalkence of DM was significantly higher in
the non-FH group than in the teo FH groups

P = 0.05).

FCH had a significantly increasad prevalence of
DM (13 ws. 2%, P = 0.001) vs FH group,
whernaas total cholesterol, LOL-cholesterol, and
apolipoprotein B lkevels wara: highor (21

P = 0.001) in FH subjacts.

14% of FCH and only 1% of hFH patients
developad DM during follow up.

Statin treatment was not associated with an
increased risk of new-onsat OM in thasa
patients.

The prevalence of T20M was 1.75% in FH
patients (n = 440425 137) vs 2.93% in
unaffected relatives (P <= 0.001). The adusiad
pravalencs of type 2 DM by APOB vs LDL
recapior gena was 1.91% vs 1.33%.

Finally, in the adjusted Kaplan—Meior curve,
thare are no differances batwean FH group vs
control group in the incidence of T20M
according the duration of treatment with statins.

hFH, heterozygous Familia! Hypercholesferolamia; FCH, famifal combined hyperdipidemia; LDLR, low dansity fpoprotein recaptor; T20M, type 2 diabates maliius, PCSKS,

proprotain convertasa subtiisindaxan type 8 ApoB, apolipoprofain B.

Front. Pharmacol. 2017.8:372.




Statin therapy and risk of diabetes in patients with heterozygous (
familial hypercholesterolemia or familial combined hyperlipidemia. Cess

Patients' enrollment after excluding diabetics and patients on low statin treatment intensity.
FCH , h FH pe vyniég 660815 oTativig.
10 k 11 ¢t mopakorovONoN avTicToLy O

Total Number of patients: 523

FCH patients: 209 hFH patients: 314 . .
simvastatin,
Low treatment intensity excluded Low treatment intensity excluded )
atorvastatin,
l l rosuvastatin
147 patients 212 patients
Baseline diabetic patients excluded Baseline diabetic patients excluded
141 patients 205 patients
Enintoon veoowayvooBivrog X.A.
FCH (n: 147, MH : ) h FH (n:212, MH. )
NeoowayvooOnig X.A.: 20 (14%) 2 (1%) P<0,001

Skoumas J, et al. Atherosclerosis 2014;237:140-45



f Lrotiveg ko kivovvog XA og acOseveic > 55 gr@v pe h FH 8
FCH o¢ oyéon pe tov yeviko min0vopd

FCH x h FH pe vwyniég 66621 otativng. 10,5 k 11,3 étn mapakorovOnon avricTovyo
FCH pts :129 pts yopic XA. 17 pts oyr vyniéc d0oe1g otativic. 112pts

h FH pts: 101 pts yopig XA, 11 pts oyt vyniés d6ce1g otativys. 90 pts
I'evikog ITAn0vopog (I' IT): /8

Enintoon veoorayvme0évtog X.A.

FCH(n: 112, MH :61¥6) hFH (n:109, MH:59%7) TI.II(n:78, MH:61%5)

l l l

p<0,001 p<0,001
20% 2 % 17%

(atorvastatin,rosuvastatin)

Skoumas, loakeimidis et al. Angiology. 2017 Jan 1:3319717718331.



High-dose statin therapy does not induce insulin resistance in
patients with familial hypercholesterolemia

>vvolkd 51 acbeveic ue opolvyo okoyevn vaepyoinoteporauio (HoFH) ko 20 pe
etepoluyo (HeFH) pehetnOnkoav mpv ko petd ) Oepameio pe ototivi). Ouddo eELEyyOL

nrov €iKoct dtoua LE PUGIOAOYIKE EXITEON YOANCTEPOANG.

TasLe 1. ANTHROPOMETRIC MEASUREMENTS AND FasTinG BrocHEMICAL VARIABLES ™™ PATIENTS

WITH HoMmozycoUs aAND HETEROZYGOUS FArILIAL HYPERCHOLESTEROLEMIA, AND CONTROL SUBJECTS

HoFH patients
(n=251)

Gender (male ( M)/ female (F))
Age (years)

HeFH patients
(m=20
Control subjects

10M /10 F

41 .4+ 13.6
BMI (kg,/m%) :
Cigarette smoker
CIMT (rmm)
hsCRP (mg /L)
median (range)
Glucose (mmol /1)
Imsulin (mIUJ /L)

(0.33—6.6)
50x0.6
99+6.0

Proinsulin (pmaol /L) . 1.9+2.0

Adiponectin (pg /ml)
HOM.A

114+6.4

YXYMIIEPAXMATA:
OI AXQENEIX ME FH AEN ITAPOYXIAZOYN ANTIXTAXH XTHN INXOYAINH KAI AEN
EXOYN XAMHAA EIIITEAA AAIITIONEKTINHX. AEN YIIHPEE XHMANTIKH AAAATH

YXTHN ANTIXTAXH XTHN INXOYAINH ME OEPAIIEIA ME XTATINH YYHAHX AOXHX.
Metab Syndr Relat Disord. 2012 Oct;10(5):351-7.



Awtopeakn perétn oe Ola to dtopo (N = 63.320) wov

vrePAnOncav

(0293

¥

DNA yuw

OlKOYEV

vrepyoAnoteporaion 6To €OVIKO TPOYPOLLO SIOAOYNG TOV
Kéto Xopov petald 1994 ko 2014.

Association Between Familial
Hypercholesterolemia and Prevalence of Type
2 Diabetes Mellitus

Table 2. Associations Between the Presence of Type 2 Diabetes and Familial Hypercholesterolemia

Qverall comparison
Unadjusted
Adjusted®

Affected gene
No mutation
APOB

Unadjusted
Adjusted®
LDLR
Unadjusted
Adjusted”

Type of LDLR mutation
None
Receptor-defective

Unadjusted
Adjusted®
Receptor-negative

Unadjusted

Adjusted®

Prevalence of Type 2 Diabetes

Familial Hypercholesterolemia

No. /Total

440/25137
177/12 300°

84/2125¢
41/2125¢

353/10 126°
135/10 126°

226/6320°
91/6320°

127/3806¢
43/3806°

% (95% CI)

1.75 (1.59-1.91)
1.44 (1.22-1.69)

2.42 (1.91-2.93)
1.91 (1.44-2.52)

1.63 (1.46-1.80)
1.33(1.12-1.57)

1.80 (1.57-2.03)
1.44 (1.18-1.75)

1.41 (1.16-1.65)
1.12 (0.88-1.43)

Unaffected Relatives
No. /Total

1119/38183
812/24 898°

2.93 (2.76-3.10)
3.26 (3.04-3.48)

812/24 898° 3.26 (3.04-3.48)

812/24 898° 3.26 (3.04-3.48)

OR (95%Cl)

0.62 (0.55-0.69)
0.49 (0.42-0.58)
0.67 (0.61-0.73)¢

1 [Reference]

0.65 (0.48-0.87)°

0.45 (0.38-0.54)*
0.58 (0.51-0.66)¢

1 [Reference]

0.49 (0.40-0.60)°

0.38 (0.29-0.49)*

O gmmolooudg ov A2 og acbeveig pe
FH ftav 50% puikpotepog amd ekeivo tav
un npocPePAnUEVeV GuyyeEVAV, TOpd TO
yeyovog 6t ot FH acBeveig
TOPOVGLALOVV HEYOADTEPT XPNION
CTATVOV.

Ot aoBeveic pe T1G apvnTikég
petodraéelg tov LDLR €yovv
YOUNAOTEPT cLYVOTNTO ELPAVIoNG ZA2.

Eivon emopéveog mbavo ot ot FH pe
petoAldEelg oto yovidro oo LDLR
umopel va. mpoctatevovtal amd 0 A2
Kot oo ™ SPfotoydvo dpacn TV
OTATVOV.

JAMA. 2015;313(10):1029-1036.
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( 0g00uEVA OO KVTTAPIKEC KAAMEPYELES KOl LOVTEAD COWMV)

£ 111 /0VIGL0L OPOONG GTUTIVAV GTIV OPOLOCTAGT) TI|G y)mK()Cl@

Evocigelg : o1 otativeg mpokarovvy NODM péoom peioong e 3 HMG-CoA avayoydong
SNP tov yovidiov mov kowowkororei tqv 3 HMG-CoA avaymyaonc:
| 3 HMG-CoA avoywydong — T £A 2 (shagpd)

Lancet 2015;385:351-361

Yrativeg — T yAokoln , tTINODM

1. avtictoon 6TNV LIVGOVAIVI)
2. EMOEIVMOGT] AELITOVPYIKOTNTOS
TOYKPEATIKOV B-KVTTAP®V

J Betteridge , R Carmena. Nature Reviews Endocrinology 15 Dec 2015



AVTIOTOGT] GTI|V IVGOVALVI] KOl GTOTIVEG.
(in vitro pelétec)

Aofactativ 53¢ MmTOKLTTAPO l ékepaong GLUT 4 mov gvepyomorlovvTor amd TV IveovAivn

Kol l RETAPOPAS YAVKOLNG ( évocta woompevoetov — IR, MegBoioviko avaotpo@n)
FEB lett 2001;507:357-61

AtopBactativy (01 Tpopactativy) :1.un petogopa GLUT 4 otnv kutTtapikn peuppdavy.
Z.l N POOPOPLAI®MGT TS TVPOGivic TV IRS-1 ko
TN PMWSPOPLVAIOON TNG oepivic- Opeovivng g AKT, mov Tpokaieitar amd TNV tVGOVALIVY).

Avaotoi) 3 HMG CoA avaymydong — lnpmrswo’)v Rab4 , RhoA mov d1evkoAivvovy TNV

neratomon GLUT 4 otnv kuttapikn pepppdvn.
J. Pharmacol. Sci 2008;107:80-89

-Xuvéviopo Q 10: H ovyyopiiynon tov pue ocwufoctativi) 6€ MmoKOLTTOPW, TPOAUUPAvEL
™V peioon g GLUT 4.
-To avocomomTikd cvotTnuo @aivetal 0Tt evéyetar oty IR. H IL-1B mpoxkaiel IR o€

avlpomve MTOKVTTOPA , HEG® TS KOTAGTOAG TG Ek@poaos IRS-1
Endocrinology 2007; 148:241-51



AVTIOTOGT] GTI|V IVGOVALVI] KOl GTOTIVES @
(IN VIVO peréTeQ)

Meta-avaivon peret@v . ototiveg VS opdoa eAéyyov. Ilpoxinon IR : NS

Meléteg pe Pravastatin : Beitioon t™c¢ IR . P=0,03
Meléteg pe Simvastatin: emosivoon g IR . P=0,03
Rosuvastatin, atorvastatin: un exidopaon otqv IR

Diabetes Res Clin Pract. 2010;87:98-107

Metaforég ovykévrpoong adiponectin: younAa erimeoa avEAVOLY TOV Kivouvo XA2
(avtioTpoen oyécn avTi|G HeE KotMoKN) Toyvoopkio kot IR)

Pravastatin Rosuvastatin — 1 adiponectin
Simvastatin — | adiponectin
Pitavastatin — 1 adiponectin

Nature Reviews Endocrinology 2015 Dec : 194



B8 A\ 1 TOVPYIKOTITA B-TAYKPEATIKAV KVTTAPOV Kat GT(ITi\’S@
(In Vitro pelétec)

IHoykpeatikd B-cells :
Tavﬁom)ﬂdpwg YOANGTEPOING: Hlkatronpylkérn‘rug, lnoM»ankucwcum’),l emploong

£€000¢ yolnotepoing amd b-cells: — amokatdotacn AertovpyikoTnTog K empimong

-AoBaoctativy: l 50% TNV £éKKPLomM LYGOVAIVIIC TOV TPOKUAEITAL 0.TO TNV YAVKOLY ,0¢
VI|GLOL0 TOYKPEATIKOV KUTTAPOV TOVTIKLOV.
( To amotéleopa avasTpéPeTon pne TpocOfkn MePaiovikov)
Biochem J. 1993;295:31-40

-Zwupaoctativy (0 Tpafoctativny) | ANEGH 6€ ETIPVES ,avaOTELLEL TNV AOENON
cuykévipoons Ca o€ vieiowa maykpeatik®@y B-cells ,uécm avastolig Tov L-type
KavoM@v Ca ++,0vaoTEALOVTOS £TGL TNV EKKPLOT) LVeoVAIVIIC.(avaoTpéyiun opaon) Eppsoa
NN PEALEL TNV EKKPLGT LVGOVAIVIIC HEGM NELMGS TPOSANYNS YAVKOING 010 TV
vrofoOmcpévov GLUT 4

Br J Pharmacol 1999;126:1205-13



| A£1ToVPYIKOTNTO B-TOYKPEATIKOV KVTTAPOV KoL mariva@
(In VIVO peAéteg)

METSIM Cohort. (8749 pun dwfnrikoi , rapaxkorovOnon 5,9 étn)

O otativeg ( simvastatin, atorvastatin): T enpavtiké Ty yAvk6Zn 2 opév 6T1) Kepmolry .
Eniong: | 24% gvoncOneio woovkivng

| 12% #xkpion woovirivng

Diabetologia 2015;58:1109-1117



Hypothetical paradigm for statin-induced
Impairment of glucose metabolism

Glucose

Plasma LDL-C - @
s Glut2
o
i NO\({ Glu

cokinase
@),

Statin .- ---3 ':f: HMG-CoA

9 Oxidation
\ inflammation
%G

o ‘ Ublqumone

|
:soprenouds ' - Insulin

{ ~/ ('Im4

Curr Opin Cardiol 2011;26:342¢7.



The regulation of hepatic
LDLR by statins

FIGURE 1 | A schematic diagram representing the regulation of hepatic LDLR by statins. (1) Statins up-reguiate LDLR via SREBP2. (2) SREBP2 also increasas

-~

transcription of PCSK9 to degrade LDLR. (3) Cellular cholesterol accumulation may activate LXR, which up-regulates Idol to degrade

Ot otativeg petwvouvv v LDL yoAnotepoAn, evd €Youv apvnTIKEC ETMTOGELS GTO TOYKPEATIKA VI|GIOL0L.
Ewdwotepa, n adénon tov LDL-R a6 116 otativeg ko kotd cvvéneia tng LDLR-pecolafovuevnc mpdoinymg
LDL-C ond ta moykpeatikd KOTTopa TpokaAel Thoavdg SVGAEITOVPYIO TOV TOYKPEATIKMOV KVTTAP®OV AOY®
CLOCMPEVONG YOANGTEPOANC.

Front Pharmacol. 2017; 8: 372.
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Risk of Incident Diabetes With Intensive-Dose

Compared With Moderate-Dose Statin Therapy
A Meta-analysis

Figure 2. Meta-analysis of New-Onset Diabetes and First Major Cardiovascular Events in 5 Large Trials Comparing Intensive-Dose to
Moderate-Dose Statin Therapy

Cases/Total, No. (%)
| |

Intensive Moderate
Incident Diabetes Dose Dose OR (95% Cl)
PROVE [T-TIMI 22,18 2004 1011707 (5.9) 091688 (5.9) 1.01 (0.76-1.34) i
Ato Z.17 2004 B5/1768 (3.7) 4711736 (2.7) 1.37 (0.94-2.01) = -
TNT.'S 2005 418/3798 (11.0) 358/3797 (0.4) 1.19 (1.02-1.38) ——
IDEAL '€ 2005 240/3737 (B.4) 209/3724 (5.6) 1.15 (0.95-1.40) ——I—
SCARCH 5 2010 B25/5308 (11.6) 587/53090 (10.9) 1.0740.85.1 21) ——.—
Pooled odds ratio 1449/16 408 (8.8) 1300/16 344 (8.0) e
Heterogeneity: 12=0%: P=.60 DI.E ' T 1f0 QTD
Odds Ratio (95% CI)
Incident CVD
PROVE [T-TIMI 22,18 2004 3151707 (18.4) 355/1688 (21.0) 0.85 (0.72-1.01) ——
Ato Z.17 2004 212/1768 (12.0) 234/1736 (13.5) 0.87 (0.72-1.07) — .
TNT. 1S 2005 B47/3798 (17.0) B30/3797 (21.9) 0.73 (0.65-0.82) ——
IDEAL 16 2005 776/3737 (20.8) 917/3724 (24.6) 0.80 (0.72-0.89) ——
SEARCH.5 2010 1184/5398 (21.9) 1214/5390 (22.5) 0.97 (0.88-1.08) —[—
Pooled odds ratio 3134/16 408 (19.1) 3550/16344 (21.7) 0.84 (0.75-0.84) S
Heterogeneity: 12=74%; P=.004 DI.E ' ' ' ' ’ ?D 2!0

Odds Ratio (95% CI)

Data marker size indicates relative weight of the studies; OR, odds ratio; and Cl, confidence interval.

‘Evtovn Vs pérpuog évraong Oepancio otatvov ,uéon tapakorovdnon 1,9 £m:

YA: 2 véeg meputtwoelg ava 1000 avOpmmoét
Kapowayyswokd: 6,5 Ayotepeg mepurtooelg ova 1000 avOpomoétn

Preiss D et al. JAMA 2011;305(24):2556-2564
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Predictors of New-Onset Diabetes in Patients Treated
With Atorvastatin
Results From 3 Large Randomized Clinical Trials

3 Atorvastatin 10 o EEE Atorvastatin SO s

HR—=1.182
(0. 7921-1.765)

Number of Risk Factors

103 5 1033

TaPOVSLILOVY aVENNEVO KivOuvo Yo gp@avion X.A. évavil auT@v yopig 1 povo pe évo I
Waters DD. et al . 3 Am Coll Cardiol 2011; 57:1535-1545




We compared NOD incidence with CV event reduction among 15,056 patients with coronary disease but without
diabetes at baseline in the TNT (Treating to New Targets) (n = 7,595) and IDEAL (Incremental Decrease in End-
‘points Through Aggressive Lipid Lowering) (n = 7,461) trials.

Outcome Number of Events/Total (%) HR P-Value
Diabetes Atorva Atorva 10mgor (95% CI)
Risk Factors SOmg Simva 20-40mg
New Onset 26/1750 271751 096
Diabetes o (1.5 (1.5) 056,165 0886 l
116/2657 12172667 097
] A 4.4 (4.5) 075125 084 L
Cardiovascular > 18871946 164/193% 115 — L
9.7 (8.3) (093.142)
190/963 144/925 131 1
Event 3 s dhz LS T
: T0/217 60/240 1.36 ! I
Reduction 4 (32.3) 250 (0.96, 1.93) 0.085
) 590/7535 516/7521 1.16 0,016 -
Versus New- Overall 3.8 6.9) (1.03.130) ~
Onset Dlabetes 148/1750 15871751 09
yoet /175 58/175 95
Du ring CV Event 0 (3.5) 9.0) (0.76. 1.19) 087 i
: : wgest A OB ggmy g
Atorvastatin R Rl i
> 192/1 22171938 : 0.106 —
Th . Ef.l: t 9.9 (11.4) (0,70, 1.03) ’
erapy: ecC 1 101965 116/925 0.82 i -
f B I - (10.5) (12.5) (0.63, 1.08) SR
OoT baseline . 221217 361240 .65 — \
R. k F t (10.nH (150 (038, 1.10)
IS actors s 690/75335 806/7521 085 .
f iab e 9.2) (10.7) 077,098 0902
or Diabetes
T T LS 1
05 10 15 20
Hazard Ratio (95% CL)
gure Risk of Developing NOD (top) and CV Events (bottom) According to Number of NOD Risk Factors at Baseline
" and history of hypertension.
Atorva = atorvastatin; Cl = confidence intervals; CV = cardiovascular; HR = hazard ratio; Simva = simvastatin.

Among B 825 patients with 0 to 1 of the aforementioned NOD risk factors at baseline, NOD developed iof
4,407 patients in the atorvastatin 80 mg group and i @ 4,418 in the atorvastatin 10 mg and simvastatin
20 to 40 mg groups (3.22% vs. 3.35%; hazard ratio [HR|: 0.97; 95% confidence inte Cl]: 0.77 to 1.22)

Among the remaining 6,231-pgtients with 2 to 4 NOD risk factors, NOD developed in@f 3,128 in the atorva- Waters et al.

statin 80 mg group and i gf 3,103 in the lower-dose groups (14.3% vs. 11.9%; HR: 1.24; 95% Cl: 1.08 to JACC 2013, Vol. 61, No. 2
1.42; p = 0.0027). The number of CV events was significantly reduced with atorvastatin 80 mg in both NOD risk
groups.




¢ J UPITER Trial . (rosuvastatin ot dropa pe LDL-C<130, @

8 CRP > 2 mg/l)

2aKkxapwdng AiafnTng:
(TrpoiUtrdpyovreg MN.K. yia £.A.: M.Z., AMZ>30 Kgr/m2, HbAlc>6%)

Rosuvastatin:

mpoAaupaver 134 CVD e1reicddiq,

ETITAXUVEI KATA 5-6 EBOOUADEG TNV ENPAVION 54 TTEPITITWOEWYV
véou Z.A.

21 MN.K.: 1 28% kivduvou véou ZA2 P=0,01
Xwpi¢ MN.K. yia Z.A. : HR: 0,99 yia véo 2A2 p=0,99

Rosuvastatin: oudérepn dpdaon oTnv eu@avion Z.A.
Ridker et al . Lancet 2012; 380: 565-571
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%Change in Insulin

P<0.001
by ANOVA
on Ranks

*H ciuPactotivn avénoe onuavTikd To EXmEd0 IVGOLATVIG
(xatd 127%) petd amod Bepaneio 000 pnvov o€ cHYKpLon LE
mv apywn T (P=0,014).

*H npoPactativn dev dALace ONUOVTIKA T ETITEON TVGOVAIVG
(-3%) petd amd Bepameio 2 VOV 68 GOYKPLON LE TNV OPYIKN
Tun (P=0,437).

*O1 emdpacels g cyfaoctativiig oy aENom TV ETTES®V
WWGOVAIVIG YNOTEIOG NTOV ONUOVTIKEG GE GUYKPLOT| LLE TNV
npofooctotivny (P <0,001).

Differential metabolic effects of pravastatin and
simvastatin in hypercholesterolemic patients

P<0.001
by ANOVA

*H oypactativn peiwoe katd 10% to eninedo admovektivng 6To TAAGLO
(P =0,012) kou v evacOncio otnv tveovrivn katd 6% (P = 0,007).

*H npoafactativ adénoe onpoavtikd to exinedo g adumoveKTiviig 6To

T dopa (katd 9%, P =0,011) kou v evoicOncio otnv tvooviivy (katd
6%, P = 0,008).

*EmmAéov, autéc o1 0pacels TG TpafacTativig 1TaV GTOTIGTIKA
OTLOVTIKEG GE GVYKPLOT LE TO EIKOVIKO Qapako Kot T oippactativn(P
< 0.001 yio v adurovektivn kot P = 0.001 ywo tqv evaicOnoio otnv

WGOLAVY. Atherosclerosis. 2009 Jun; 204(2): 483-490.



Meta-analysis of impact of different types and doses of statins on

new-onset DM. ((

Fig. 1 Individual OR with A First drug/Second drug OR (95% Crl) 113394 ptS 17 RCT %

relaied 95 % Crls for new-onsat

:‘)‘h:‘::l;"":;'l""?‘t amd  Aorv80mes Placebo e B | V717)pEE OVEAVOLEVOC KIVEUVOC Y10l
S?tfﬁ?:ﬂi fhiaovi Giddaco el : o gt veoeppaviiopevo XA petad tmv
Mt e o, TR S Ho— SR— S10QOPOV GTOTIVOV KOl TOV
;::::lt)::lig:‘\}::&mm Simv 40mg vs Placebo ,_9._* 1.21(0.99-1. %) 81(1([)0[)0)\/ SOGEMV.
Simvastatin Atorv 80mg vs Prav 40mg 1 o LN 2. H pravastatin giye to yauniotepo
Atorv 80mg vs Rosuv 20mg | ——i 0.92(0.57-1.51) OR (1,07 ) T Gxécn LLE TO
ARV SOmg v Jlmy A0mg 1 o 0.94(0.72:1.28) placebo, yia veogppaviiouevo A
TRV ARG TRSam. S 1 l—e—i PH0.53-0:30 ,EV® M rosuvastatin siye OR (1,25)
Prav 40mg vs Simv 40mg 4 —o— 0.87(0.63-1.19) 25% og Gxécn LLE TO p|aceb0_

0.1 1 10 3.H vynAn 66om pravastatin n
Favors first drug Favors second drug (IG(P(XXéGTSPT] dGoV (X(pOpd
B First drug/Second drug OR (95% Crl) veogppoviLopevo XA.

Atorv 10mg vs Placebo [ 1.04{0.75-1.96) 4. Ot D\Vn}\‘ég 8608“) pravaStatin o€
oyéon ue placebo giyav 1o

Prav 10-20mg vs Placebo 4 r-e.—; 0.80(0.71-1.15 acs(pakécrspo profile GE Gf)VKplGﬂ
Rosuv 10mg vs Placebo io— ML LE AALEG LYNAEC OOGELS GTATIVAV.
Atorv 10mg vs Prav 10-20mg kgt 116(0.78177) . IHopopota amoteréopata Kot pe

' , ‘ HETPIEC OOGELS GTATIVAV
Atorv 10mg vs Rosuv 10mg 1 —e—i 1.04(0.70-1.57) i e G’L'(X’C{VT] n (m,)&ncn ™me
ke b G J —e— ddoNg GLVOSEVHTOV OO

0.1 1 10 VyYNAGTEPO Kivduvo
Favors first drug Favors second drug VSOSLL([)OLVlCO},léVOU YA

AwfnToyovoc 0pact) oTUTIVAOV: OTOTEAECHA KOTIYOPLOS QUPUAKOD ;
Baoel Tov amoteleopdtov @aivetor 6TL vTevOVVOS Yoo TNV ERPAVIcT XA gival pPnNyovicpnog GyeTILOUEVOS NE

TO GUYKEKPLUEVO HopIo . Navarese EP et al Am J Cardiol. 2013;111: 1123-30



Statins and risk of treated
incident diabetes in a
primary care population

Nur Lisa Zaharan,' David Williams? & Kathleen Bennett®

Table 2

Frequency and risk of new onset diabetes with different types of statins (unadjusted and adjusted HR with 95% Cl)

Unadjusted Adjusted
Number with diabetes (n, %) HR, 95% Cl, P HR*, 95% Cl, P

All statinstt : } g1 | ) 1.22 (1.20, 1.2G)***
Atorvastatint$ 2 y B 1.28 (1.25, 1.32)***

i

Pravastatint# 41 BQ 2 ( 1.02 (0.98,
Rosuvastatint$ 2 (

Simvastatintt
Fluvastatint#

for ischaemic heart disease, anti-o
ts. TSigni end t or i ew onset diabetes (P < 0.05). $Significant linear trend test fo
or covariates and risk o

239628 ac0cveic mpoToyEVOVS TPoANYNS vTo otativy. (2002-2007)
38503 acBsveig avayvmpicInkav g veodepamevopevor pe avriotopfnrika.
Pravast kon fluvast oev avénoav Tov kivovvo XA.

Zaharan et al. Br J Clin Pharmacol 2013:75:1118-24
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Aavol = 40 etov mov owayvaocOnkay pne XA petadd 1996 kar 2009.

( otoyeio kKataypoPis ac0evav) 15679 Emarpvay oTOTIVES TPO OLAYVMOONS KO

47037 oy.
Méon mapaxkorovOnen 2,7 ¢t (0-13)

A Diabetic retinopathy
2500

C Diabeti

B Diabetic nevropathy
—— Non-statin usars
—— Statin users

MikpoTepn eminTOON:
(P< 0,01)

ap@ipinotpocrdondoeroc
veEvpomaderog

Yayypovag

=
Time after diabetes diagno

4774

11656

Figure 2: Curmulative incidence of microvasoular diseases and gangrene according to statin use
Cumulative incidence among individuals with incident diabetes.

H ypnon otativov mtpy T 010yvm6n Tov XA 0€ GUVOIEVETAL OO GOENON TNS HIKPOAYYELOKNS VOGOU.

Eav o1 otativeg TpooTtaTEOOVY 00 PEPIKES NOPPES pKpoayyeElomadsiog Tpémer va gheyy0sel ko o€
aAleg perérteg .

Nielsen et al. Lancet Diabetes Endocrinol 2014:2:894-900



Yrativeg kot NODM: Xvunepaoparo. @

* O1 aoBeveic mov AapPdvovv ctativn epeoaviCovv avénuévo Kivouvo OVGYAVKOUING Kot
avanTuENG olapnTn Tumov 2.

* O oYeTIKOG Kivouvog avcdvetat katd 9% o€ oxEon He TO €IKOVIKO @appako. O amdAvTOC
Kivovvog avédvetor katd 0,2%.

* O apBuog Tov amatteitol Yo vo TPOKOAEGEL Hia TepimTtmon olaPrtn vrorloyiotnke ce 255
o€ ooTnua 4 ETOV.

* O kivovuvog givatl LYNAOTEPOGS LLE TIG IGYVPOTEPES GTATIVEG GE VYNAES OOCELC.

* O kivovuvog v Staf1n eltvor LYNAOTEPOC GTOVS NAIKIOUEVOLS KO TTAPOLGTO AAA®Y
TOPAYOVTOV KIVOUVOL Yt St TN Omg 11 VTEPTACT | N AVTIGTOGT) GTNV LVGOVLAIVY).

e 2VUVOAKA, N AmOAVTN UEIMGT TOV KIVODVOL KOPOYYELKTC VOGOV GE aoBeveic vynhov
Ktvouvov avtiotaduilel Tic mbavég avemBounteg evEPYELEC LOG LIKPNG OOENONG TNG

oLYVOTNTOS EULPAVIONG OlapnTh.
ESC guidelines for dyslipidemias 2016. Eur Heart Journal



Yrativeg kot NODM: Khwvikd copunepdopota @

-To 0p€Log 07T0 TIG OTATIVES VTEPKOAVTTEL TOV KIVOVVO atd TNV avdmTuén X.A. o€
gropa pe vYNAo 1 ToAL vYnAo Kivouvo XN N ekonropévny XN.

-AEV TPEMEL VO OTOTPEMETUL 0 KAVIKOGS LOTPOS OITO TN YOP1 YN G OTATILVOV
GE€ NETPLOV KAl VYNAOD KIVOUVOU ATONC.

-H évapin otativav o€ dtopna néoov Kot vyniov KoPOLoyYELEKOD KIVOUVOU TPETEL
va. £xer yvouova to gvprpoto oo RCT, to atopikd yopoKTnpLloTiKd, TNV SIKOVa
TOV MOV, TIC GLUVOSPOTNTES KUOMS Kot T1) A0 QUPUOKEVTIKY 0yMY1] Kol
ogv mpémer va emnpedlel Ty amogacn o kivovvog NODM.

-H oot owatpo@1] Kot 0 TPpOmog CMNS £Y0VV KEVTPLKO POAO GTNV GVTIUETOTION
10V 0060gvovc. Béfara oev £xel o1evKPIVIGOEL 1) TPOOTAGLO TOV AVOTEP® GTNV
gn@avieny NODM Aoym otativa.



The use of statins in people at risk of developing diabetes mellitus:

Evidence and guidance for clinical practice

Epotmoelg mov npéner va amavindovy

a. H mBavn vrepyAvkaipuio Tov otativov, LETA TNV OL0KOTN TOVS, EIVOL AVOCTPEYLUN;

[Towa n emidopao™ TNC O1OKOTN G GTATIVIG 0T PLOLULLGT VILdPYOoVTOC X.A.;

B. Ze& moto Babud n pakpoypdviog ¥pro™ CTATIVOV EXNPEALEL TNV LOKPOYPOVIQ

pOOon tov cakydpov o€ acBeveic e X.A. ;
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