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EuepyeTikn enidpaon YAITalovwv oTnVv €EEAIEN TNG

adnpwWHATWONC
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MoyAitalovn kai CIMT
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PoliyAitalovn kai CIMT
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FAiTaloveg kal avaykn yia vea
ENAVAINATWON HETA ANO AYYEIONAAOCTIKN
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HIMA 2006 : Xpnon kal kootoc YAiITalovwv
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Ynapyxouv kanoia EpWTAMATA NOU vd
dikaioAoyouv
HIa TETOIA ENIPUAAKTIKOTNTA ;




1° ep@TNHA : Ynadpxouv HEAETEG NOU VA ANOJEIKVUOUV
TN HEIWON TOWV KApSIayyEIAK®WV CUHBAHAT®WY ano TIG
YAITalOveG o€ BaBOG XpOVoOuU;

‘EAAEIYN NPOONTIK®WV HEAETWV NAPENBAONG




ZXE01a0N0C HEAETNG Proactive
(AsuTtepoyevouc npoAnyng)

KUpio oUvOeTO NnpwTEUOV
KAaTaANKTIKO ONHEio:

the first occurrence of any of the events

the following composite: all-cause mor- H ouvoAIKi peinon Tov 8avaroy,
tality; nonfatal MI; acute coronary syn- EHPPAYHATOV HUOKapdiou, oEEmV
drome; cardiac intervention, including OTE(AVIAI®V OUVEPOHWYV, OTEPavIaiag
coronary artery bypass graft, or percuta- Enavdiparocng, AEE, akpatnpidopov

) > 7 £ KAT®W GKPWV, ENAVAIHATOONG KAT® GKPWV

neous coronary intervention; stroke; ma-
jor leg amputation (above the ankle);
bypass surgery; or revascularization in the

leg. The end points are adjudicated by an
independent panel.[pecondary end J
include the individ SOTIC .
primary end point and cardiovascular
mortality.

AsuTEpelovTa KATaAnKTIKA
onMeia:

H peiwon EEXxwpioTa KAOE OTOIXEIOU TOU
NPWTEVUOVTOG KATAANKTIKOU ONHEIOU KAl TNG
kapdiayyeiakng lvnroTnTag

Diabetes Care 27:1647-1653, 2004



Kaplan-Meier event rate
0.25

N events: 3-year estimate:
placebo 572 / 2633 23.5%

pioglitazone 514 /2605 21.0%

HR 95% ClI p value

pioglitazone  ; g54 g 202, 1.018 0.0951
vs placebo

4619 4433 4268 693 (228)
1 1 L L L]

(0] 12 18 24 30 36
Time from randomisation (months)

Kaplan-Meier event rate
0.15
N events: 3-year estimate:

placebo 358/ 2633 14.4%
pioglitazone 301 / 2605 12.3%

HR 95% ClI p value

pioglitazone g g44 722 0.981 0.0273
vs placebo

0.0
N at Risk: [5238 4877 4752 4651 786 (256)
T 1 1 L L L]

0 12 18 24 30 36
Time from randomisation {months)

MeAeTn PROactive

AnoTuyia HEiwonG cuvoAikou
Kapdiayyeiakou Kivouvou
(p=0,095)

Anotuyia oTta
OEUTEPEUOVTA KATAANKTIKG
onNHEia

NEo kUpI0O BeUuTEPEUOV

OUVOETO KATAANKTIKO ONHEIO
Meiomon 6avatwv ano
onoladnnoTe aiTiq,

un 6avarngpopwv EM, AEE
(p=0,027)

Lancet 2005;366:1279-89, Cochrane Database of Systematic Reviews 2006



ZUMNEPACHA :

H mioyAirtalovn HEIWOVEI TOV
KapOIayyEIako Kivouvo

pdrdrdrdrdede e de ded




MeA€Tn Proactive: ongeia ap@iofnTrnong

¢ EpwTnHaTika ano tn Eapvikn epPavion TnG TeAsuTtaiag
OTIYHING TOU VEOU KUPIOU JEUTEPEUOVTOC KATAANKTIKOU
OnNHEIOU

® ApVNTIKO NPWTEUOV KATAANKTIKO CNHEIO Apa ApvnTIKN
HEAETN

e Opada yAiITtalovnG: KaAAUTEPOC YAUKAIHIKOG EAEYXOG

¢ H oTaTioTIKa ONMAVTIKN HEi®oN TOUu apiOuou Twv BavaTtwy,
TOV pNn 6avarnpopwv EM kail Tov AEE wG oUVOAO O€ Kayia
neEPINT®WON OEV CUVENAYETAI AUTOHATA KAl T HEHOVWHEVN
HEI®ON N TOU apifuou TmVv 6avdaTwyv, | TwV BN 6avartn@opwv
EM i Tov AEE.




2° epwTnua: O1 yAiItaloveg xopnyouvTal agpofa
Kdl XWPiC NEPIOPICHO;

MNnwc¢ napouoialouv KANOIEC aveENIOUMNTEG
EVEPYEIEG NOU XpRJouv 181aiTEPNG NPOCOXNG ;

Oo1dnuara

Nesto WR et al. Circulation 2003;108:2941-2948



FAiTalovec ka1 o1IdnHara
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Enidpaon YAiIrtalovwv oTouG eniOnAiakoug diauAoug
Na (ENaC) Tov a6poioTIKwV oUpoPOopwV CWANVAapionv

/ TZDs @ Petivoiko o&0
\l,

GPARV — +<— RXR nYPHNAZ\
Q l “— KaTaOTOAEIG
 RNA-moAvuepaon
Lovdieyépreg /
\_ PPRE  SSNN1GmRNA ")
v
EvOONnAaoMHATIKO VENaC nump
dikTUO

Nat Med 11(8):861-866,2005
Biochem. J 371:1-14, 2003, Endocrinology 146:5079-5085,2005



FAITalOVEC: 1 ve@pIKAG eTTaVappo®nong Na

AUAl¢ ' [ ] Alaueooc
abpoioTikou 10TOG

owAnvapiou

Nat

{ ]

Nat Med 11(8):861-866,2005
Physiol Rev 82:735-767, 2002, Endocrine Reviews 23(2):258-275,2002



FAITalOVEG KAl KivOUVOC EHPAVIONG
CUHNTOHATOV KAPOIaGKNG AVENAPKEIAG

60% auinon kKivdouvou

10 -
8,8 % .

TZD

0 6 12 18 24 30 36

Diabetes Care 26:2983-2989, 2003



FAitalovec: kivduvog KA os ZA kai IGT

A Weight Rizk ratio (9C% CI) Risk ratio (95 C1)
Rosig litar one vs control ™ 12.9% 149 (062, 353) i
Raosiglitar one vs placeba™ 73% 1-81 (055 6-02) L TZ D S
Picg litaz one vs glim epiride” 1-1% 297012 7263 L L
Rosiglitaz one vs placebot C.om  7-00 (159, 3076) . P — 0 0 0 2
Rosiglitaz one vs place b 1.2 2HE (012 69940 1 = - 4
Pioglitazone vs placebo” 40-0% 1-31 (103 1-67) —
Rosiglitaz one vs metformin and sulforylurea™ 23.5% 2-24(1-27. 3-96) —-—
Total 10000 172(121.2.42) sl
Test for heterageneity: y =7 77, df=6 (p=0.26), F=22.8%
Test for cverall effect: Z=3.005 (p=0-002) r : : : : .

o1 -2 .5 1 2 [ 1]

Decreased risk Increasad risk

B Weight Risk ratio (95% €I} Risk ratio (957 CI) RO SI
Rosiglitaz one vs contral ™ 23-7% 1-49 (062, 2630 1
Rosiglitaz one vs placebo!? 12-2% 1-81 (055, 6.02) 1 P — 0 0 0 0 3
Rosig litaz one vs placebot® 2.0% 700 (1-59. 30.76) — - 14
Rosig litaz one vs placebo™ 17% 2-88(012. 6994 = p-
Rosiglitaz one vs metformin and sulforylurea™ C4-45% 224 (1-27_3-98) —-—
Total 100.0% 248 (1.44. 232) i
Test for heterogeneity: x°=3- 33, df=4 (p=0-500 F=0m
Test for overall effect: Z=3-65 (p=0-0003)

':'!'l '3!2 E'!E. 1 2‘ SI 'IID

Decreaszad risk Increasead risk

C Weight Rizk ratio (9C% CI) Risk ratio (95 C1) P I o
Pioglitarone vs glim epiride” OG5 2.097(012 7263 1 = I
Picg litazone vs placebs” 99-4% 1-31 (103 1-67) _-_ P — 0’ 0 2
Total 100.0%  1.32 (1.04. 168) e T
Test for heterogeneity: y'=0.25 df=1 {p=0-52], P=0%
Test for cverall effect: Z=2-2 4 (p=0-021 | | T | | |

o] a.2 0.5 1 2 5 10

Decreased risk

Increased risk

Lancet 2007; 370: 1129-36



FAiTtalovecg kal voonAegia yia KA

Study or subcategory  Treatment Control
Aguilar 2007 134/818 741/4700
Dargie 2007 5/110 41114
Inzucchi 2005 139/255 1083/2184
Masoudi 2005 1505/2226 7821/12069
Total (95% Cl) 3409 19 067

Total events: 1783 (treatment), 9649 (control)
Test for heterogeneity: ¥2=0.93, df=3, P=0.82, | *=0%
Test for overall effect: z=2.86, P=0.004

Odds ratio Weight Odds ratio
(random) (95% Cl) (%) (random)(95% Cl)
- 16.73 1.05 (0.86 t0 1.28)
~g » » 0.38 1.31(0.34t05.01)
T 9.98 1.22(0.94to0 1.58)
72,92 1.,13(1.03to0 1.25)

6 100.01.0& t0 1.22)

P=0,004

0.5 1 2 5

Favours Favours
treatment control

BM] 2007;335;497



I'Mrtaloves: kKivovvog KA

GE TUYOLOTOMUEVES NEAETES KOL GE LEAETES TOPUTNPONG

Review: Randomized controlled trials of thiazolidinediones

Comparison: § Thiazolidinedione versus placebo P —_— 0 O 3

Outcome: All Heart Failure Adverse Events ’

Study OR (random) Weight OR (random)
95% Cl % 95% Cl

GSK 211 —a— 30.65 2.17 [0.96, 4.91]

PROActive = 54.51 1.49 [1.23, 1.80]

DREAM —_— 14.84 7.03 [1.60, 30.96)

Total (95% ClI) B = 10040 1.08)

Total events: 314 (Treatment), 210 (Control)

Test for heterogeneity: Chi* = 4.86, df = 2 (P = 0.09), I = 58.8%

Test for overall effect: 2 = 2.19 (P = 0.03)

01 02 05 1 2 5 10

Treatment protective ~ Treatment harmful

Review: Observational studies of thiazolidinediones and heart failure
Comparison: | Thiazolidinedione exposure versus no exposure | P < 0 p 0 0 O 0 1

Qutcome: Heart Failure

Study OR (random) Weight OR (random)
95% Cl % 95% CI

Delea - 27.85 1.67 [1.37, 2.05]

Hartung —— 15.42 1.96 [1.41, 2.73]

Inzucchi = 36.71 1.35 [1.17, 1.56]

Karter - 20.02 1.49 [1.14, 1.96]

Total (95% Cl) $ 100.0 1,55 [1.33, 1.80]

Test for heterogeneity: Chiz = 5.65, df =3 (P = 0.113), I = 46.9%

Test for overall effect: Z = 5.61 (P < 0.00001)

01 02 05 1 2 5 10
Treatment protective ~ Treatment harmful

35
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<104
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Ti ‘ ion to adverse reaction [munlhsJ

Diabetes Care 30:2148-2153, 2007
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FAITaOVEeEG kKal KapdIaKn avenapkeia

Karakpdrnon uypmv

\ 4

AnokaAunTouv i ENISEIVOVOUV

avénon dianepaToTnTAG

NVEUHOVIKNG HIKPOKUKAO®oOpIag

\4

npoinapyxouoa kapdiakn ducAsiToupyia

Idris I et al. Diabetologia 2003;46:288-290

Nesto WR et al. Circulation 2003;108:2941-2948

Erdmann, E. et al. Eur Heart J 2008 29:12-20; doi:10.1093/eurheartj/ehm529
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EninoAaocpoc KA og d1aBnTIkoUC aoOevEiG
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Circulation 2008;117;e25-e146, European Heart Journal 2008 29, 1224-1240
Diabetes Care 699-703, 2004, Diabetes Care 1614-1619, 2001, Diabetes Care 612-616, 2005
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European Journal of Epidemiology 2003;18:793-800



Enidpaon ZN otov eninoAacpuo TG KA oe
gakxapoodiaBnTikoug acgOeveic > 65 eTwv
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Diabetes Care 27:699-703, 2004



ETnoia enintwon KA o€ d1aBnTikoUcg aogOeveig
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Diabetes Care 27:699-703, 2004, Circulation 2004;110:1424-1430
Chest 1999;115;867-868, Diabetes Care 27:1879-1884, 2004




Hazard ratio

NMa

2,5

2,0

1,5

1,0

PAYOVTEC KIVOUvVoU spdpaviong KA os ZA

@ ESRD Hikio HbAlc Ipotsivovpio BMI DBP DD

NMapayovTteg kivouvou via KA og ZA

Diabetes Care 27:1879-1884, 2004
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WARNINGS

Cardiac Failure and Other Cardiac Effects

ACTOS, like other thiazolidinediones, can cause fluid retention when used alone or in
combination with other antidiabetic agents, including insulin. Fluid retention may lead to
or exacerbate heart failure. Patients should be observed for signs and symptoms of
heart failure (see Information for Patients). ACTOS should be discontinued if any dete-
Ioration lac status occurs. Patients with New York Heart Association (NYHA)
Class lll and IV cardiatstatus were not studied during clinical trials; therefore, ACTOS
Is not recommended | ese patients (see PRECAUTIONS, Cardiovascular).

Use in Patients with Heart Failure: In preclinical studies. thiazolidinediones. including
rosiglitazone, caused plasma volume expansion and pre-load-induced cardiac
hyvpertrophy. Two ongomng echocardiography studies 1 panents with type 2 diabetes (a
52-week study with Avandia 4 mg twice daily [n=86] and a 26-week study with 8 mg
once dailv [n=90]). have shown no deleterions alteration in cardiac structure or function.
These studies were designed to detect a change mn left ventricular mass of 10%: or more.

Patents with Wew York Heart gesociation (NYHA) CT and 4 cardiac status were not
stucied during the clinical tmals. Avandia 1s not mdicated w/patients with NYHA Class 3
and 4 cardiac status unless the ex 15.] to outweigh the potential nsk.
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Fda 2007 warning box: MNMpo&idonoinTikn
eniocupavon yvia tn xopnynon vYAiralovov o KA

AVANDIA" (rosiglitazone maleate) Tablets
Initial U.5, Approval; 1999

MG: CONGESTIVE HEART FAILUREAND MYOCARDIAL
ISCHEMIA

¢ Thiazolidmediones, including rosightazone, cause or exacetbate
congestive heart failure i some patients (3.1). After mifiation of AVANDIA,
and after dose mcreases, observe patients carefully for signs and symptoms of
heart failure (including excessive, rapid weight gain, dyspnea, and/or edema).
If these signs and symptoms develop, the heart failure should be managed
according to current standards of care. Furthermore, discontinuation or dose
reduction of AVANDIA must be considered.

¢ AVANDIA is not recommended i patients with symptomatic heart
failure. Initiation of AVANDIA in patients with established NYHA Class [1I

ot IV heart failure 15 contraindicated. (4, 5.1)

ACTOS®
(pioglitazone hydrochloride) Tablets

e
WARNING: CONGESTIVE HEART FAILURE

+ Thiazolidinediones, including ACTOS, cause or exacerbate congestive heart

failure in some patients (see WARNINGS). After initiation of ACTOS, and after
dose increases, observe patients carefully for signs and symptoms of heart failure
(including excessive, rapid weight gain, dyspnea, and/or edema). If these signs
and symptoms develop, the heart failure should be managed according to the
current standards of care. Furthermore, discontinuation or dose reduction of
ACTOS must be considered.

ACTOS is not recommended in patients with symptomatic heart failure. Initiation
of ACTOS in patients with established NYHA Class lll or IV heart failure is
contraindicated (see CONTRAINDICATIONS and WARNINGS).

www.fda.gov/cder/consumerinfo/druginfo




NYHA class:
New York Heart Association Functional Classification

AQOUMNTWHATIKA CUCTOAIKN
TaBLE 1. New York Heart Association Functional Classi- H .
ﬁ:aﬁont ew ror eart Association runctiona {581 5U0’AE|TOUPYICI CIpIO'TEpI‘]q

Patients with cardiac disease but without re-
sulting limitations of physical activity. Ordj

Class I1 Patients with cardiac disease resulting in

shght hmltatmn of physma] actmty The

tmty resu]tsm fatlgue palp1tatmn dyspnea
or anginal pain.

Class [II P&

h;; AOUHNTWHATIKA oofapn
5o, palpitation d1aoToAIkR SUuoA&EITOUpYia
) | apIoTEPNRC KoIAiac

ents with cardiac disease result'

Class IV ' i pfC Wgease resulting in in-

dertaken, discomfort 18 increased.

L Goldman. Circulation 1981;64;1227-1234



Recommendations regarding thiazolidinedione use and
heart failure from the American Heart Association and

American Diabetes Association
1

‘ Consideration of TZD therapy |

Ta&ivopnon NYHA —— Xopnynon o€
v History and physical examination to establish v
wq Kp'T"lp'O Q—@and severity ofcardia;@g GO'UIJ"TO)IJC'T|KOU§

anoQacng == aocBeveic pe KA

[ TZD therapy appropriate ‘

v

| QOedema occurs or increases compared to baseline‘
v —>| Drugs (NSAIDs, CCBs) |

Identify potential non-TZD causes N Vanoisineuia sne |
and eliminate if appropriate i y

‘ —D| Nephrotic syndrome ‘

Evaluate for symptoms/signs of CHF |
I
v
l Symptoms and/or signs of CHF |
v

| Continue TZD treatment ‘ Discontinue TZD — choose alternative hypoglycemic drugs
Metformin contraindicated in patients with CHF requiring drug therapy

May | TZD dose if oedema not tolerated | ‘

Obtain non-invasive cardiac testing:
Administer diuretics if oedema not tolerated ‘ CXR, ECG, BNP,

ECHO, or radionuclide assessment of LV function,
?Stress perfusion myocardial imaging

| Continued observation for increasing oedema on TZDs ] |

‘ Re-evaluate if cardiac disease intervenes (new MI, etc) | If EF<40%

Suspect 1° diastolic dysfunction Suspect 1° systolic dysfunction ‘

Erdmann, E. et al. Eur Heart J 2008 29:12-20; d0i:10.1093/eurheartj/ehm529

N

h
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Eival n ta§ivopnon NYHA a&ioniorog
O€ikTNG Kapd1aknNG AsiToupyiag ;




ExTipnon NYHA: ano ag0e&veic n iarpoug ?

50% acupPpwvia

O1 aoOeveig €iTE ayvoouvV &iTe
UNEPEKTIMOUV TA CUHNTOWHATA TOUG

Doctor-rated Patient-rated

[ Class | [] Class|l [] Class Il 1l Class IV

J Cardiac Fail 2008;14:379e387



NYHA class: XapnAn avanapay®wyigoTnTtad

|
2€ 50 aoBeveic pe KA ektipnon NYHA ano 2 kapdioAoyoug

106

I 11 111
" 1 46% aocupPpwvida

= |

Heart 2007;93:476-482

2°¢ 1

1

NYHA class: XapnAn eykuportnta

Avanapaywyipornra: 56%

EykupoTnTa:

Circulation 1981;64;1227-1234



NYHA class: Taxeia HeTaBoAn O€ HIKPO XPOVIKO didoTnHa

Auonvoikog  __ Xtadio NYHA III - IV

aocOevng

|

voonAeia

|

AoOevnc HE EAaxioTn ,
oUHNTWHAaToAoyia

Ytadoo NYHA 11

Circulation 2006;113;2851-2860



NYHA class

Ava&ioniorog O€ikTNG
EKTiNNONG Babuou KA
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Mnopouv o1 YAITalOVEeG va
xopnynoouv oe
AQOUHNTWHATIKOUG AOOEVEIC HE
kapdiakn duoAsiToupyida ;




FAITaOVEeEG kKal KapdIaKn avenapkeia

Kapdiakn avendapkeia

Oupada NAiradovng

(o)
IGT, xwpic KA 0,5 %
ADOPT

(o)
Xwpic KA 1,5 %

PROactive
Xwpic KA II, III, IV

Record
Xwpic KA

11 %

1,7 %

Opada eAEyyxou

0,1 %

1,3% | 0,6 %

8 %

0,76 %

DREAM trial investigators. Lancet 2006, Kahn S. N ENGL ] MED 2006
Dormandy A]J. Lancet 2005; 366: 1279-89, Home PD.N Engl ] Med 2007;357:28-38.



Xopnynon YAiItalovwv o KA otadiou 1 kata NYHA
gival enioPpaing

!

AUEnHEVOC KivOUuVvoG epPpavionc cuunTopuatov KA




Survival Free of CHF

AcupTwpaTtikn SOuoAsiToupyia apioTepng kolAiag (ALVD)

EninoAacpog ALVD : 3-6%

1.0

0.8

0.6

0.4

0.2

0.0

\TD 0001

Years

12

Survival

Men Women

Age Group (n=1860) (n=2397)

40-59 years 2.1 0.5

60—69 years 7.2 0.8

7079 years 11.3 1.0

80+ years 14.3 1.9

Pooled 6.0 0.8
1.0

p<0.0001

0.8
06 —No ALVD

' —Mild ALVD

~-Mod/sev ALVD
0.4 —Systolic CHF
0.2
0.0
0 2 6 8 10 12
Years

Ann Intern Med. 2003;138:907-916, Circulation 2003;108;977-982




To 50% TWV ac0evwv pE oUOTOAIKN OUOAsITOUpPYIaQ
TNG APICTEPNG KOIAIAG Eival ACUHNTWHATIKOI

€ KOs aoBevn pe
ouoToAIkN duoA&siToupyia

apIoTEPNG KOIAiag kai
duonvoia ’ .

AVvTIOTOIXEI Evag
AOUMNNTWHATIKOG ACOEVAG
HE CUOTOAIKN
duoAsiToupyia TnG
apIOTEPNC KOIAiag

Lee R. Goldberg, Mariell Jessup. Circulation 2006;113;2851-2860



Emea

oxl o€ KA
onoioudnnoTte oradiou
kata NYHA




Alayvwon acbevwv NYHA I class

BNP , NT-proBNP ?

v
Echo kapdiag —— (I

acpaln xopnynon
YAiTtalovwv

Am J Cardiol 2008;101[suppll:16A-20A, Am J Cardiol 2008;101[suppl]:21A-24A

Lancet 2007; 370: 1129-36, Diabetes Care 26:2081-2087, 2003, Diabetes Metab 2004,30,381-6
Cardiovascular Ultrasound 2007, 5:34, Cardiovascular Ultrasound 2007, 5:16



Ynapyxouv dAAd epOTNHATIKAG WC NPOG TNV acPaAsia

Rosiglitazone

TOV YAItalovov;

Twelve possible cardiac reactions were reported
with rosiglitazone and 6 with pioglitazone. The
everms-weremyocardial infarction (4 sepertsT,

cardiac failure (4), prolonged QT-interval (2),
ventricular fibrillation with cardiac arrest (1) and
dependent oedema (7: all with rosiglitazone). In 3
of the 4 cases of myocardial infarction or cardiac
failure with rosiglitazone the patient had a history
of ischaemic heart disease. The cardiac events in
these patients may be related to co-morbidities,
including age, diabetes, hypertension and
ischaemic heart disease. However, the glitazones
have been associated with cardiac failure (1).

WHO Drug Information Vol 17, No. 2, 2003

2006: GSK peravaAuon 42 peAeTwv pE poliyAitalovn

Kivduvoc puokapdiakng ioxaipiac HR: 1,31

Endocrinologic and Metabolic Drugs Advisory Committee

Drug Safety and Risk Management Advisory Committee

Meeting on July 30, 2007



Lead author Cleveland Clinic heart specialist Steven Nissen, M.D.

Nissen SE, Wolski K. Effect of rosiglitazone on the risk of myocardial
infarction and death from cardiovascular causes.
N Engl J Med 2007;356



PoliyAitalovn: auEnHEVOG KivOUuVOG
OEM ka1 kapdiayyeiakou 6avaTou

Study

Myocardial infarction

Small trials combined

DREAM

ADOPT

Overall

Death from cardiovascular causes
Small trials combined

DREAM

ADOPT

Overall

42 peAETEC

Rosiglitazone Group

no. of events/total no. (%)

44/10,285 (0.43)
15/2,635 (0.57)
27/1,456 (1.85)

25/6,845 (0.36)
12/2,635 (0.46)
2/1,456 (0.14)

Odds Ratio
Control Group (95% Cl) P Value
22/6106 (0.36) 1.45 (0.88-2.39) 0.15
9/2634 (0.34) 1.65 (0.74-3.68) 0.22
41/2895 (1.42) 1.33 (0.80-2.21) 0.27
1,43 (1m-19 0,03
7/3980 (0.18) 2.40 (1.17-4.91) 0.02
10/2634 (0.38) 1.20 (0.52-2.78) 0.67
5/2895 (0.17) 0.80 (0.17-3.86) n78
1,64 (0.93-274) 0,06

N Engl J Med 2007;356:2457-71



FDA: petavaAuon 42 HeEAETOV HIKPNG O1APKEIAC
|
IHD: Ioxaigika kapdiaka enelcodia

RSG Control
(n=8604) (n=5633)

IHD 2.0% 1.5%

SIHD 1.0% 0.8%

MI/CVD/ST 0.73% 0.67%

‘Ox1 DREAM - ADOPT - RECORD

http://www.fda.gov/ohrms/dockets/ac/07/briefing/2007-4308b1-02-fda-backgrounder.pdf




PoliyAiITtalovn kal kapdiayyEiaka cuppBapgara
OE HAKPAG O1APKEIAC NPOONTIKEC MEAETEG

.
4 HEAETEG J1APKEIAC HEYAAUTEPNG TOU £TOUG

DREAM - ADOPT - RECORD - Dargie et al

Table 3. ariation in Number Needed to Harm With Rosiglitazone in Populations With Different Baseline Risks of Cardiovascular Events
Relative Risk (95% CI)  Number Needed to Harm

Baseline Risk of Event With Rosiglitazons 95% Cl) per Year
Event Population per Year, % From Meta-analysis With Rosiglitazone
Myocardial infarction  Trial participants with recently diagnosad 0.29 B22 (378-5748)

type 2 DM; mean age,
&7 v with no history of unstable or

severe angina’
Cohort of US community-based patients 1.08 221 (102-1544)
with type 2 DM; aged 45-64 v with no

pricr history of M1 (ARIC)!

Cohort of US community-based patients 3.22 — 74 (35-518)
with type 2 DM, aged 45-64 v with P — 0 | 4 0 2
pricr history of M1 (ARIC)!

Heart failure Trial participants with recently diagnosed 0.24 SH3222-802)
type 2 DW; mean age, 57 v with no
history of congestive HF
Cohort of US community-basad patients 3.08 2.0911.52-2.88) a0 (18-63)
with type 2 DM, mean age, 63 v with
no history of HF*

JAMA 2007;298(10):1189-1195



PoliyAiITtalovn kal kapdiayyEiaka cuppBapgara
o€ aoOeveic > 65 eTWV

MeAETn naparnpnong S1apKeIAG 4 ETWV

OAIkn

OvnoigoTnTa

MovoOepaneia @ 1,98

2UvOUAOMEVN aywyn - 1,43 1,26

NaAaia aywyn - 1,75 1,98

JAMA. 2007;298(22):2634-2643



AlaoOpPETIKN HETAVAAUTIKA NPOCEYYION
— OIGPOPETIKO ANOTEAECHA

MetavaAuon Nissen - Wolski

Meta-analytic Myocardial Infarction Cardiovascular Death
Method
k Odds Ratio k Odds Ratio
(95% CI) (95% CI)

Fixed, Peto 38 1.43 (1.03-1.98) 23 1.64 (0.98-2.74)
Fixed, IV (TAC)t 38 1.34 (0.97-1.84) 23 1.46 (0.88-2.42)
Fixed, IV (COT 38 1.29 (0.94-1.76) 23 1.31 (0.80-2.13)
Fixed, MH (TAC) 38 1.36 (1.00-1.84) 23 1.51 (0.94-2.44)
Fixed, MH (CC) 38 1.28 (0.95-1.72) 23 1.33 (0.83-2.13)

Fixed, MH (TAC+) 42 1.35 (1.00-1.82) 42 1.39 (0.91-2.13
‘ Fixed, MH (CC+) 42 1.26 (0.93-1.69) 42 1.17 (0.77-1.77)

Ann Intern Med. 2007;147:578-581



COR ICGTIDN AT, A RTICILLE

Rosiglitazone Evaluated for Cardiovascular
Outcomes — An Interimm AAnalvsis

Fhilip &D. Horme, D.MM., D._.Phil., Stuart ). Pocock, Ph.[D.,
Hermnmimng Beck-MNielsern, DM . S.C., Ramdmn Gomis, M. D, Ph.[D.,
M arkolf Hamefeld, PR Do, Ph.I>., Nigel P. Jornes, NMM_oAL, MMichel Komajda, M. D,
arnd Johrm J.%. Mcechurray, M. D, for the RECORD Study Group™

Table 2. Hospitalization or Death from Cardiovascular Causes.*

Rosiglitazone Group Control Group Hazard Ratio
Variable (N =2220) (N =2227) (95% Cl) P Value

no. of patients

Adjudicated events

Primary end point 217 202 1.08 (0.89-1.31) 0.43
Death
From cardiovascular causesT 29 35 0.83 (0.51-1.36) 0.46
From any cause 74 80 0.93 (0.67—-1.27) 0.63
Acute myocardial infarctionz: 43 37 1.16 (0.75-1.81) 0.50
Congestive heart failurex: 38 17 2.24 (1.27-3.97) 0.006
Death from cardiovascular causes, 93 96 0.97 (0.73—-1.29) 0.83
myocardial infarction, and stroke

Events adjudicated and pending adjudication

Primary end point 267 243 1.11 (0.93-1.32) 0.26
Death

From cardiovascular causesT 37 46 0.80 (0.52-1.24) 0.32
Acute myocardial infarctionz: 49 40 1.23 (0.81-1.86) 0.34
Congestive heart failurez 47 22 2.15(1.30-3.57) 0.003
Death from cardiovascular causes, 109 114 0.96 (0.74—1.24) 0.74

myocardial infarction, and stroke

H. San Rafttaele, Milan




PoliyAiITtalovn: 6avaTroc ano kapdiayyEiaka aitia

DREAM - ADOPT - RECORD - PPAR Study - Dargie et al

Fosiglitazone ws control™® 12-6% CLE3(0-29, 2.35)
Fosiglitazone ws placebo™ 8.2% 1.30 (036, 4.70)
Rosiglitazone vs placeba™ 19.5% 1-20(0.52, 2.77)
Rosiglitazone vs placebo™ 2% 0.8 (0.0, 5.271)
Rosiglitazone ws metformin and sulfonylurea™ 57 3% O-E3 (051, 1.35)
100-0% 0-91 (0-53, 1-32)

Total
Test for heterogeneity: ¥°=1.15, df=4 (p=0.29), F=0%

Test for owerall effect: Z—0.48 (p-0.G3)

P=0,63

i
L
s
- .
—
-‘
I T T T T 1
ol 0.2 0.5 1 2 5 10

4 peAéreg diapkelag HEYaAUTEPNG TOU €Toug, DREAM -

Cardiovascular Mortality

No. of Events/Total (246)

Dacreased risk Increased risk

ADOPT - RECORD - Dargie et al

I 1 Relative Risk Favors ; Favors
Source Rosiglitazone Control Weight, %6 (9526 CI) Rosiglitazone | Control
Kahn et al,” 2008 5/1456 (0.3) 12/2895 (0.4) 11.83 0.83 (0.29-2.35) —_— .
Dargie et al,'® 2007 5110 (4.5) 4114 (3.6) 5.79 1.30 (0.38-4.70) :
Gerstein et al,5 2006 12/2635 (0.5) 1072634 (0.4) 1473 1.20 {0.52-2.77) — -
Fome et an s 2007 T Z S N R ] T2 ) Sy [O)=5 (SR =TCE pyer:y] —
Total (95% CI) 8421 7870 100.00 0.90 (0.63-1.26) -
Total events: 59 (rosiglitazone), 72 (control)
dect for hatarooanaibe 02 4 02 1o o 7o) 2 _fos
Tests for overall effect: £ =0.63 (F =.53) T T T T T T T rrorrrr]
0.1 1.0 10

P=0,90

Relative Risk (25%: Cl)

Lancet 2007; 370: 1129-36, JAMA 2007:;298(10):1189-1195



DREAM - ADOPT - RECORD
-

|

H peravaAuon tn¢ fda oUTe eniBeBaimoeg, oUTE
angkAeioe au§nHévo kapdiayyeiako Kivouvo

ACCORD - VADT

|

O1 aoBeveic nou éAaBav poliyAitalovn dev napouciacav
au&nHEVo Kivouvo KapdIaKmV ICXAIHIK®OV ENEICOJIWV O OXEON

HE Ta unoAoina avTidiaBnTika papuaka

N Engl ] Med 2008, 358(24):2630-2633, Diabetes Care 2008, 31( 9):1913-1919

Tight Control and Cardiovascular Disease, Diabetes Self-Management.mht
Glucose Control Yields no Significant Effect on CVD Reduction in VA Diabetes Trial - ADA.mht



e A meta-analysis of 42 clinical studies (mean duration 6 months; 14.237
total patients). most of which compared AVANDIA to placebo. showed
AVANDIA to be associated with an increased risk of myocardial ischemic
events such as angina or myocardial infarction. Three other studies (mean
duration 41 months; 14.067 patients). comparing AVANDIA to some other
approved oral antidiabetic agents or placebo, have not confirmed or excluded
this risk. An their entirety, the available data on the risk of myocardial
1schemia are inconclusive. (5.2)

http://www.fda.gov/cder/foi/label/2007/021071s0311bl.pdf

During its January 2008 meeting, the Agency’s Committee for Medicinal Products for Human Use
__(CHMP) adopted a scientific opinion recommending the inclusion of a new warning stating that the use

recommended.

of rosiglitazone 11 patients with 1schemic heart disease and/or peripheral arterial disease is not |

The CHMP also adopted an opinion recommending the addition of a new contraindication stating that
rosiglitazone must not be used lents with an acute coronary syndrome, such as angina or some
types of myocardial infarction] because the medicine has not been studied in controlled trials 1n this
~SPECILIC Patert group:
http://www.emea.europa.eu/humandocs/PDFs/EPAR/avaglim/4223208en.pdf




MovAiTalovn kal kapdiayyeiaka cugpBapara

Table 3. Cardiovascular Event Rates for Combined Trials Stratified by Study Type®

No. (%) _
19 H EAETEC; IPiﬂ-g"'[EEﬂﬂE Control | {E}g‘ljf gﬁ]ﬁggr?ce P
(n = B554) (n = 7836) Interval) Value
Deathvmyocardial infarction/stroke 375 (4.38) 450(5.74) 0.82 (0.72-0.94)
Death 200244 2240288 082076111 (38 )
Myocardial infarction 131 (1.53) 150 (2.03) 081064102 C.08 )
Death/myocardial infarction 309 (3.61) 357 (4.56) 0.85 (0.73-0.99) 04
Stroke 104 (1.22) 131 (1.67) 0.80 (0.62-1.04) 09
Serous heart failure 200 (2.34) 138 (1.77) 1.4101.14-1.76) 002
Deathv/serious heart failure 361 4.22) 321(4.10) 1.11(0.96-1.29) A7
Death/myocardial infarction/stroke/ 508 (5.94) 523 (6.67) 0.96 (0.85-1.09) 54

serious heart failure

JAMA 2007;298(10):1180-1188



Ynapyxel diapopa HETAEU
nmnioyAitalovng kail poliyAitalovng ;




MoyAitadovn: kaAuTepn €nidpaon
oro Aimidaipiko profil

PIO vs ROSI oc ZA kai SucAimdaipia

MeTaBoAn (%) Pio Rosi

Triglyceride (mg/dl) -12.0 + 3.0*%  14.9 + 3.1%
HDL cholesterol (mg/dl) 14.9 + 1.2% | 7.8 + 1.2%
LDL cholesterol (mg/dl) 15.7 + 1.9% | 23.3 + 1.9*%

Total cholesterol (mg/dl) 5.7 + 1.0% 15.9 + 1.0%

Total-to-HDL cholesterol ratio -0.3+ 0.1% 0.7 + 0.1%

Apolipoprotein B (g/1) 0.00 + 0.01 | 0.11 + 0.01%

Diabetes Care 2005;28:1547-54.



PIO vs ROSI oc ZA kal SucAimidaipia

EUVOIKOTEPN ENidPAOCN OTN CUYKEVTPWON KAl
OTO HEYEOOC TWV AINONPWTEIVIKOV COHATIOIWV

D. John Betteridge

Lipid parameters

Pioglitazone

Rosiglitazone

Triglycerides (mmol/l) 1 (—0.59)* T (+0.15)
HDL-C (mmol/l) T (+0.13)* T (+0.06)
Non-HDL-C (mmol/) 1 (1+0.09)" 1 (1+0.67)

| LDL-C (mmol/l) T (+0.32)% T (+0.55) B
LDL-C particle T (+0.47)7 T (+0.31)

| si1ze (nm) _|
LDL particle 1 (—B3)* T (+120)
concentration (nmol/l)
Total-C (mmol/l) T (+0.23)% T (+0.73)
Total-C : HDL-C ratio 1 (—0.3)% T (+0.7)
Apolipoprotein B (g/l) — (0.0)* T (+0.11)

Diabetes,Obesity and Metabolism 2007, 640-647




MoyAiTalovn:

EUVOIKOTEPN ENidPAOCN OTN CUYKEVTPWON KAl
OTO HEYEOOC TWV AINONPWTEIVIKOV COHATIOIWV

VLOL LOL HDL
; PO ROS| o .
. PIO ROSI
-1 05 :
T*
-2 1 04+ t .1 | I
"
¥ 4 00
-4 - l | 021 I -
rt
1 | 0.1 0.1 J
6 x 00 | ‘
PO ROS| "
?;ﬁii';? 521:32 52%:?}? Baseline 200108 201208 Baseline 87+03 87403
R Change 046004 033004 Change 0054002 0074002

Diabetes Care 30:2458-2464, 2007



MoyAiTalovn: AlyoTEpa oi1dnuara;

FAITalOVvec kKal Kiviuvocg o1dnNHaTwyV

OR
MoyAiTtalovn R 2,42
PoliyAiTtalovn - 3,75 p<0,0001
ZUVOAIKaG > 2,67

PoliyAitalovn vs MioyAiTtalovn

Diabetes Research and Clinical Practice 76 (2007) 279-289



O1 peTravaAuoeig kaBopifouv KaTeuBUVTNPIEG OONYIEG ;
|

Ziyoupa ox1. AnaiTouvral KaAd OXESIQOHEVEGC NPOONTIKEG
HEAETEG

Agixvouv OpwWC Hia kaTeuBuvon

Kal BeBala akouyeTal TOUAAXIOTOV MEPIEPYA Yia pia
ouada papuakwyVv Nou unoTiBeTal OTI JEIWVEI TA
kKapdlayyelaka cuppBaparta va dinAaoialel Tov

KivOUVvOo eupaviong kapdiakng avenapkelac kai €10IKa
via Tn podiyAitadovn va KatnyopeEiTal yia au&énuevo
KivOUVO KapdlakwV 1I0XAIMIKWV EMNEICOOIWV

Bruce Psaty. NATURE MEDICINE 7:767, 2007

Management of hyperglycaemia in type 2 diabetes mellitus: a consensus algorithm

for the initiation and adjustment of therapy. Update regarding the thiazolidinediones

D Nathan & ] Buse & M Davidson & E. Ferrannini & R Holman & R Sherwin & B Zinman
Diabetologia (2008) 51:8-11




Medical Management of Hyperglycemia in Type 2 Diabetes:

A Consensus Algorithm for the Initiation and Adjustment of Therapy
-

AiaiTa + aoknon
MeTQOpHivn

-+

goUuApovuloupia + Baaikn

IvoouAivn

AiaiTa + aoknon
MeTQOpPHivn
+
IvoouAivoOepaneia

Diabetes Care 31:1-11, 2008



ZupneEpaocpa: OpBoAoyikn XpAON PAPHAK®V

Ta paguaxa
etvatl omAa
Oepameiag

KAl OXL

OnAa
Oavartov

2002: KataAnyn 6sarpou Mooxag ano TOETOEVOUG.
130 avepwnol aneBiwoav and TNV eionvon napaywyou Tou fentanyl

BM] 2007;334;,1073



The Effect of Pioglitazone on Recurrent Myocardial
Infarction in 2,445 Patients With Type 2 Diabetes and

Previous Mxocardial Infarction ‘PROactive 05)

End points prespecified for the previous-MI subgroup

I Fatal/nonfatal Ml (excluding silent MI) 0.72 0.0453
Cardiovascular death or nonfatal Ml (excluding silent MI) 0.85 0.2013
Cardiovascular death, nonfatal Ml (excluding silent MI), or stroke 0.85 0.1493

Main PROactive end points

Primary end point 0.88 0.1351
Main secondary end pointt 0.81 0.0585
Individual end points from the primary end point
All-cause mortality 0.85 0.2873
Cardiac deathi 0.83 0.3231
Nonfatal M (including silent MI) 0.83 0.2333
I ACS 0.63 0.0346
Coronary revascularization§ 0.80 0.1000
Fatal/nonfatal stroke 0.95 0.8380

J Am Coll Cardiol 2007;49:1772-80, ] Am Coll Cardiol 2007;49:1781-82



ETnola enintwon KA (%)

KA o€ yuvaikec e ZN > 65 TV
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L x
0

0 1 2 >3 .

Ap1OHOGC NapayovTmv Kiviuvou

Circulation 2004;110:1424-1430



PuOuion diaBnTn ka1 KA

AUEnon HbA1lc kara 1%

L Avénon xkwvdvvov epdavions KA kata 8%

AUEnon HbAl1lc ano < 7% o€ > 10%

L Avénon xkwvdvvov epdavions KA kata 56%

AUEnon cakxapou vnoreiag kara 60 mg/dl

L AvEnon xkwvdvvov epdavione KA kata 41%

Circulation 2001;103:2668-2673, JACC 2004;43:2236-41



oxl o KA

otadiou III ka1 IV
kata NYHA




PoliyAitalovn kai
kapdiakn avenapkeia NYHA I - II

40%

30%

20%

10%

0%

PLB RSG

PLB RSG

) avovic KA

244 diaBnTikoi acOeveic
NYHA I -11

Anywn podiyMitalovng
via 1 €10G

Xwpic HeTaBoOARN TNG
AsiITOUPYIKOTNTAG KA
TNG SOMNAG TOU
Huokapdiou

NMepl1oooTEPA OI1I3AHNATA
— avaykn evioxuonc TngG
aywync yia KA

J. Am. Coll. Cardiol 2007;49;1696-1704



AloupnTtika o€ KA ka1 OvnroTrnTa
|

All-cause mortality (%)
No diuretic vs. diuretic

NYHA class
-1l (n=5347): 20 vs. 31
-1V (n = 2441); 29 vs. 48

Diuretics worse HR (95% CI); P value

. 125 (1.08-1.44): P = 0,003
o o l 139 (1.10-1.77): P = 0.006

P for interaction with diuretic use: 0.081

0.8

i | I 1 I 1
10 1.2 14 16 18 20

HR (95% Cl)

European Heart Journal (2006) 27, 1431-1439



PoliyAitalovn kai 6avarog
ano kapdiayysiaka aitia

|
4 peAérteg diapkelag HEYaAUTEPNG Tou €Toug, DREAM - ADOPT - RECORD - Dargie et al

Cardiovascular Mortality

No. of Events/Total (%)

| | Relative Risk Favars : Favors
Source Rosiglitazone Control Weight, % (95% CI) Rosigitazone : Control
Kahn etal” 2006 5456103 12/2895(0.4) 11.83 0.83(0.29-2.35) ——
Dargle et al* 2007 6110 (4.5) 4114 (3.6) 579 1.30 (0.36-4.70) *
Gerstein et &l * 2006 12/2635(05)  10/2634 (04) 1473 1.20(052-2.77) —1—
Home et 2l 2007 320010 4612227 2.) 67.65 0.81(0.53-1.24) —&-
Total (95% CI) B421 7870 100.00 0.90 (0.63-1.26) 9
Total events: 59 [osiglitazong), 72 (control)
Test for heteragenety: 15=1.08 (P=.79), =0% g
Tests for overal effect: /=063 (P=.53) IELARLLL m—
0.1 1.0 10
Relative Plisk (95% Cl)

JAMA 2007;298(10):1189-1195
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