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Peroxisome proliferator-activated receptors (PPARs) are nuclear receptors that regulate lipid and

Nonalcoho insulin metabolism. Pioglitazone (PPAR y agonist) shows a statistically significant improvement in (N as h)

NASH compared to with placebo [29-31]. However, pioglitazone has several concerns for practical
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Thiazolidinedione (TZD)

Insiilin direncini azaltarak glukoz metabolizmasi

Gzerindeki insilin etkisini diizelten ilaglardir.

Hiicre gekirdegindeki Peroxisome Proliferator Activated

Receptors (PPAR) ' lerine baglanarak etki gésterir.

PPAR ailesi : Gen ekspresyonunu diizenleyen

transkripsiyon faktérleri olarak gorev yaparlar.

PPAR ailesinden niikleer reseptérlerin bir dyesi olan

PPAR- y igin ligand gérevi yaparlar.



Insiilin duyarlastirici ilag: Pioglitazon

PPAR-y 'ya baglanan ilag onu aktive ederek genlerdeki yanit elamanina

baglanir ve o geni aktive veya inhibe eder.

Bu genler, insilin etkisini diizenleyen genler ve lipid tasinmasi ve

metabolizmasi tzerine etkilidir.

fatty acid binding protein (FABP)
Adiposit yag asidi baglayici protein (aP2)
6LUT-4,

Lipoprotein lipase,

acyl-CoA synthase.

PPAR- y reseptorleri yag dokusunda yaygin olarak bulunur. Bdylece, bu

yolu etkileyen ilaglar esas olarak yag dokusundaki ve kas dokusundaki

direnci diizeltirler.



TZD
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PPAR-y : Peroksisom proliferator reseptor-y; RXR: Retinoid X reseptor;PPRE:Peroxisome proliferator response element;
FATP: Yag asidi tasiyici protein, aP2: Adiposit yag asidi baglayici protein



Adiposit Farklilasmasi ve Insiilin Direnci
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Silfonilire, Metformin ve Tiazolidinedionlarin Serum
SYA Dizeylerine Etkisi

“ Pioglitazone
#* Metformin

i) ® Glimepiride
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Data are mean * SD.
*P<0.05; TP<0.01 vs baseline.
FFA=free fatty acid. Yamanouchi T et al. Diabet ed. 2005;22:980-985.




Glitazonlarin, PPARy aktivasyonu yoluyla hedef
dokularda insilin direncine azaltici etkisi

Glitazonlar
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FFA artiginin sonucu: Ektopik yaglanma

Intrahepatic [
Fat

Intra-arterial
Fat —

Intraabdominal
Fat Artery

Bays H, Mandarino L, DeFronzo RA. J Clin Endocrinol Metab. 2004;89:463-78..



PIOGLITAZON INSULIN DIRENCINI NASIL DUZELTIR?
Mekanizmalar

Pioglitazone: The forgotten, cost-effective
cardioprotective drug for type 2 diabetes

Journals sagepub.c
®SAGE

Ralph A DeFronzo'"”, Silvio Inzucchi?, Muhammad Abdul-Ghani'
and Steven E Nissen®

e PPARY aktivasyonu,
— insilin sinyal transdiksiyon sistemini uyarir
— Glukoz transportunu duzeltir
— Glikojen sentezini dlzeltir
— Glukoz oksidasyonunu duzeltir
— Mitokondrial fonksiyonu artirir

— Plazma FFA duzeyini azaltarak lipotoksisiteyi azaltir.



T2DM'de KV olaylar 2 kat artmistir.

TZD (Pioglitazon) tedavisi KV riski onler mi?

PROACTIVE STUDY

(Primer SN: Tim KV sonuglar, Sekonder SN: Oliim, Non-fatal

MI ve Stroke olusumu )

PRO A C rial v E



PROACTIVE STUDY

Pioglitazon +
Yiksek KVR'e sahip Varolan tedavi

T2DM hastalarda

Varolan tedavi
Varolan tedavi
-19 llke, 321 merkez.

-35-75 yas arasinda 5238 hasta.

‘HbAlc 6.5

*Artmis kardiovaskiiler riske sahip hastalar

‘Doz: ilk ay 15 mg, 2. ay 30 mg, 3.ay sonrasi 45 mg Pioglitazon.

* Tedavinin herhangi bir zamaninda doz modifikasyonu uygulanabilmistir.



Primer sonlanma
nhoktalari

(Randomizasyon sonrasinda tiim
makrovaskiiler olaylar yoniinden)

Primer sonlanma noktalari

Biitlin nedenli mortalite

Non-fatal MI (sessiz MI dahil)

Stroke

Akut koroner sendrom gelismesi

PTCA veya CABG gereksinimi duyulmasi

Biyik alt ekstremite amputasyonu (bilek iistti)

Bacak revaskiilarizasyonu gereksinimi

Sekonder sonlanma
hoktalari

(Randomizasyon sonrasinda 6liim, non-fatal
MI ve stroke olusumu yoniinden)

e -
25
= Pioglitazon
Flasebo

% 16

risk azalmas

(p=0.027)

i
36

Zaman (ay)

Sekonder sonlanma noktalari

Bitin nedenli mortalite

Non-fatal MI

Stroke

Lancet 2005; 366: 1279-89.



Pioglitazonun periferik arter hastaliginda etkisi
(n=1275)

Hazard Ratio

Event Placebo Est 95% CI P
Tum hastalar] Primary Endpoint 0.09
(n=5238) _

Secondary Endpoint 0.02

Primary Endpoint

Secondary Endpoint
(n=1275)

S0 iy Primary Endpoint 0.01
hastalar n=3964) _
Secondary Endpoint 0.04




Table 3. Cardiovascular Event Rates for Combined Trials Stratified by Study Type?
No. (%)

1 Hazard Ratio
Pioglitazone Control (95% Confidence P
(n = 8554) (n = 7836) Interval) Value

Death/myocardial infarction/stroke 375 ( 4 wa} 450 (5.74) 0.82 (0.72-0.94) 005
Death 224 (2.86) 0.92 (0.76-1.11) .38

Myocardial infarction 159 (2.03) 0.81 (0.64-1.02)
Death/myocardial infarction ) 357 (4.96) 0.85 (0.73-0.99)
Stroke 4 (1. : 131 (1.67) 0.80 (0.62-1.04
Serious heart failure ) 139 (1.77) 41 (1.14-1.76
Death/serious heart failure (4.22) 321 (4.10) 1.11 (0.96-1.29

Death/myocardial infarction/stroke/ 523 (6.67) 0.96 (0.85-1.09)
serious heart failure

A\ery short-term, short-term, midterm, long-term, and PROactive studies were used as stratification variables.

*  Kalp yetmezligi riski: %41 artmistir.

+  KKY'den 6lim riski artmamistir.



The effect of Pioglitazone on Reccurent MI in 2445

patients with type 2 DM and previous MI
(Erdmann E et al, J Am Coll Cardiol, 49, 17: 1172-1780, 2007.)

PROactive ¢alismasina katilan hastalrda 6nceden MTI gegirmis

diyabetiklerde tekrarlayan MT riskinin arastirildigi bir ¢alismadir,
2445 hasta, 1230 pioglitazone kullanan, 1215 kullanmayan.
Fatal ve nonfatal MI sikliginda %28 azalma (p=0.045)

Akut koroner sendromda %37 azalma (p=0.035)



The effect of Pioglitazone in patients with type 2
diabetes with or without previous stroke: Results

from PROactive
(Wilcox R et al, Stroke 2007, 38: 865-873)

PROactive ¢alismasina katilan (5238) hastalarda onceden stroke
oykusu olan (984) ve olmayan (4254) hastalar alt grup analizlerine
alinarak pioglitazonun bu gruplardaki etkisi arastirilmistir.

Daha once stroke gegiren hastalarda primer sonlanmalarda
pioglitazon kullananlarda yarar egilimi ( %20.2 pio ve %25.3 plasebo,
p=0.067) gozlenmistir.

Fatal ve nonfatal Stroke yoniinden (% 5,6 X %10.2) anlamli azalma
gorilmustur. (p= 0.008)

CV ¢6lim, nonfatal MI ve nonfatal stroke uglisii de pio ile anlaml
azalmistir. (p=0.0467)



Diyabet ve kronik bobrek hastaligi olan kisilerde pioglitazonun
kardiyovaskiler sonuglara etkisi

Christian A. Schneider, Ele Ferrannini, Ralph DeFronzo, Guntram Schernthaner, John Yates, and Erland Erdmann

Kronik bobrek hastaligi olan
Risk Orani ve pioglitazon ile tedavi

1.2 edilen hastalarda ikincil
GFR <60 mlidk her 1.73m? icin

sonlanim noktasi (tim
nedenlere bagl 6lim, MI ve
1.0 inme) gelismesi bobrek
bozuklugu ciddiyetinden
bagimsiz olarak daha azdir.

11

09

0.8

0.7 RR: 066 (%95 glivenlik araligi

- 0.45 ile 0.98)

0.5

04
Primer Temel ikineil
sonlanim noktasi  sonlanim noktas:
Am Soc Nephrol 19: 182-187, 2008.




Effect of Pioglitazone on Cardiovascular Outcome in
Diabetes and Chronic Kidney Disease

Christian A. Schneider, Ele Ferrannini, Ralph DeFronzo, Guntram Schernthaner,
John Yates, and Erland Erdmann Am Soc Nephrol 19: 182-187, 2008

% 30
Pioglitazone: Significant benefiit in patients with CKD : Reduction of
combined Endpoint from 21.4% vs. 14.6% HR=0.66 (p<0.0001): %34 RISK AZALIR
254
B Placebo: combined endpoint significantly higher (P <0.0001) in patients with
CKD (GFR <60 ml/miIn) vs. those without CKD: 18.3% vs. 11.5%; HR=1.65
204
15-
10+
§ I
o e e | e

GFR <45 GFR 45-<60 GFR 60-<75 GFR 75-<90 GFR 290



IRIS

(Insulin Resistance Intervention After Stroke)
NIH tarafindan planlanan bir ¢alismadir.

The NEW ENGLAND JOURNAL of MEDICINE

Pioglitazone after Ischemic Stroke
or Transient Ischemic Attack

This article was published on February 17,
2016, at NEJM.org.




Table 2. Primary and Secondary Outcomes.

Pioglitazone Placebo Hazard Ratio Adjusted
Outcome (N=1939) (N=1937) (95% Cl)* P Valuej

no. of patients (%)

Primary outcome

Stroke or myocardial infarctiond: ! . 0.76 (0.62— 0.93)

Stroke
Fatal
Nonfatal
Myocardial infarction
Fatal
Nonfatal
Secondary outcomef
Stroke : 0) 0.82 (0.61-1.10)

Acute coronary syndrome: myocardial ; : 0.75 (0.52-1.07)
infarction or unstable angina

Stroke, myocardial infarction, or serious 206 (10.6) 249 (12.9) 0.82 (0.65-1.05)
heart failure€|

Diabetes mellitus 73 (3.8) 149 (7.7) 0.48 (0.33-0.69)
Death from any cause 136 (7.0) 146 (7.5) 0.93 (0.73-1.17)




h““nﬁ._“_li‘.lt:);~_‘_:,|Hazcme

% 24 azalma Placebo
a0.76 (95% Cl, 0.62-0.93)

Cumulative Probability of Event-free
Survival

Years since Randomization

No. at Risk
F"‘i:::g|itaz(:me 1939 1701 1491 1196
Placebo 1937 : 1690 1476 1182

Figure 1. Primary Outcome.

By 5 years, the primary outcome (fatal or nonfatal stroke or fatal or non-
fatal myocardial infarction) had occurred in 175 of 1939 patients (9.0%) in
the pioglitazone group and in 228 of 1937 (11.8%) in the placebo group.
The inset shows the same data on an enlarged y axis. The numbers at risk
were the numbers of patients who were alive without an event and still being
followed at the beginning of each time point.

Serebrovaskiiler
hastaligi olan insulin
direncli hastalarda
pioglitazone,
tekrarlayan inme ve
M1 riskini

azaltmaktadir.



10.1161/CIRCULATIONAHA 117.030458

Pioglitazone Prevents Stroke in Patients with a Recent TTA or Ischemic

Stroke: A Planned Secondary Analysis of the IRIS Trial

Running Title: Yaghi et al.; Pioglitazone Prevents Stroke After Stroke or T14

Shadi Yaghi, MD'; Karen L. Furie, MD!, MPH; Catherine M. Viscoli, PhD?;

Hooman Kamel, MD?: Mark Gorman, MD?*: Jennifer Dearborm. MD?’:

Lawrence H. Young, MD?; Silvio E. Inzucchi, MD?*, Anne M. Lovejoy, PA-C?;

Scott E. Kasner. MD?: Robin Conwit, MD?: Walter N. Kernan?, MD:

for the IRIS Trial Investigators




Table 2. Risk of Stroke Outcomes, Overall and by Stroke Type and Subtype®, by Treatment

Group

Stroke Outcome

Pioglitazone

(1=1939)

Placebo
(n=1937)

Events

Hazard Ratio (95% CI)*

Hemorrhagic Stroke

1.00 (0.50. :

Non-fatal

1.11 (0.45, 2

Fatal

0.86 (0.29.

Ischemic Stroke

0.72 (0.57. 0.91)

Non-fatal

0.72 (0.57, 0.92)

Fatal

0.55 (0.20, 1.47)

Ischemic Stroke Subtype

Uncertain

79

4.7%

96 5.7%

0.82 (0.61, 1.10)

Large vessel

19

1.0%

34 32 1.9%

0.59 (0.33. 1.04)

Cardioembolic

17

1.0%

24 1.5%

0.71 (0.38.1.32)

Lacunar

L1

0.7%

24 24

] "%

0.46 (0.22. 0.93)

Other defined

2

0.1%

5 3 0.3

0.40 (0.08. 2.07)

*1 fatal event in pioglitazone group and 1 non-fatal event in plar:ebo omup was uncertain type
and are excluded from analysis by type and subtype.

TNumber of participants with outcome.

15-year risk from life-table.
§Unadjusted hazard ratios calculated by Cox regression model with corresponding 95%

confidence intervals (CI).
IUnadjusted P-value from log-rank test.




10.1161/CTRCULATIONAHA.116.024863

Cardiac Outcomes After Ischemic Stroke or TIA:

Effects of Pioglitazone in Patients with Insulin Resistance Without Diabetes

Running Title: Young et al.; Pioglitazone and Cardiac Events After Stroke & T14

Lawrence H. Young, MD!: Catherine M. Viscoli, PhD'; Jeptha P. Curtis, MD';

Silvio E. Inzucchi, MD': Gregory G. Schwartz, MD*; Anne M. Lovejoy, PAC!;

Karen L. Furie, MD’; Mark J. Gorman, MD*; Robin Conwit, MD"; J. Dawn Abbott, MD*:
Daniel L. Jacoby, MD!; Daniel M. Kolansky, MD?®; Steven E. Pfau, MD!;
Frederick S. Ling, MD’; Walter N. Kernan, MD!

for the IRIS Investigators.




Table 4. Acute Coronary Syndrome Events by Original Criteria. Overall and by Treatment
Group

All Participants ’Piﬂglitazone Placebo
(

Cardiac Outcome (n=3876) n=1939) Hazard Ratio

(95% CI)*

Events) [Pts. % Events)|Pts. :
Acute coronary (254) 1224 5.8% ((114) |96 . y [6.6% [0.75(0.57. 0.97)

Fatal MI 26 10.7%
Non-fatal MI 3.0%
Unstable angina 82 [2.1%

MI. fatal or non-fatal (158) (144 [3.7% ((70) 2% |(88) 1.2% [0.75 (0.54, 1.05)
Fatal MI (29) 29 [0.7%(12) 6% |(17) .- 0.70 (0.34, 1.47)
Non-fatal MI (129) [118 [3.0% |(58) : 6% |(71) 7 13.5% [0.76 (0.53. 1.09)

Unstable angina (96) 87 [2.2% |(44) 0% |(52) : 5% (0.77 (0.51.1.18)
*Unadjusted 95% confidence interval (CI)

TUnadjusted p-value from log-rank test.

TResults for acute coronary syndrome adjusted for multiple (5) secondary outcomes using the Hochberg
procedure® to adjust the log-rank p-value and the method of Elfird and Nielsen?’ to adjust the Cox

model’s 95% CI: 95% CT: 0.57, 1.07; p-value: 0.11.




IRIS ALT ANALIZLERI

Herhangi bir stroke: %25 (p=0.01)
Akut koroner sendrom: %29 azalma (p=0.02)
Tip 1 Ml (spontan MI): %38 azalma, (p=0.03)

Blyuk MI: %56 azalma, (p=0.02)



Original Contribution

Pioglitazone for Secondary Stroke Prevention

A Systematic Review and Meta-Analysis

Meng Lee, MD: Jeffrey L. Saver, MD:; Hung-Wei Liao, MD; Chun-Hsien Lin, MD:
Bruce Ovbiagele, MD

Stroke February 2017




Sekonder strok prevansiyonunda
pioglitazon
+ IRIS ¢alismasinda strok gegirmis nondiyabetik

hastalarda pioglitazon kullanimiyla strok + MI gelisme
riskinde azalma tanimlanmisti (RR:0.76, p=0.007).

- Daha onceki RKC'larda durum nedir?

* Prediyabetli ve diyabetli hastalara iliskin datalar ne
gostermekte?



Table 1.
Trial
Publication year
Country

Population

Characteristics of Included Trials

IRIS™
2016

International

Ischemic stroke or TIA, age =40 v,

insulin resistance, excluded patients
with fasting glucose =126 mg/dL or

Hbalc =7.0%

Active/control

Sample size, pioglitazone/control
Stroke events, pioglitazone/control
Recurrent stroke rate, %, pioglitazone/control

Women, %
Age, y
Baseline Hbalc, %
Baseline fasting glucose, mg/dL
BMI
Concomitant medication
Statin, %
Antiplatelet, %
Anticoagulant, %
Median follow-up, y
Changes from baseline to year 1 or final visit |
Hbalc change, %, active/control |

Fasting glucose change, mg/dL, active/
control

Definition of major vascular events in this
meta-analysis

Pioglitazone/placebo

1939/1937
127/154
6.5/8.0

35
63.5(10.6)
5.8 (0.4)
98.3(10.0)
30.0 (5.5)

NA

-3.01.4

Myocardial infarction+stroke

J-SPIRIT*
2015

Japan

Ischemic stroke or TIA, age =20y,
IGT or newly diagnosed DM

Pioglitazone/diet or other freatment

63/57
47
6.3/12.3

24
68.5 (40-89)
6.0 (0.4)
NA
24.2 (3.3)

-0.06/0.07

NA

NA

PROactive®
2007
European counfries
Subgroup of people with previous
stroke, age 35-75y, DM (9 y since
diagnosis of DM)
Pioglitazone/placebo

486/498
27/51
5.6/10.2

39
62.3 (7.5)
8.1(1.4)
NA
30.8 (4.8)

NA
NA

Nonfatal stroke+nonfatal myocardial
infarction+vascular death




Hazard Ratio Hazard Ratio
Risk Ratio - Weight IV, Random, 95% CI IV, Random, 95% CI

-0.1984509 0.12855306 0.82[0.64,1.05)
J SPIRIT -0.4155154 0.31533507 0.66 (0.36, 1.22)
PROactive -0.6348783 0.18197701 0.53[0.37,0.76]

Total (95% CI) 100.0% 0.68 [0.50, 0.92]

:etf;‘m sl : 9).F= 453 01 02 05 1 2 5 10
estforo : - - Favours ploglitazone Favours control

Figure 2. Hazard ratios with 95% confidence intervals (Cl) for recurrent stroke in randomized controlled trials on efficacy of treatment
with pioglitazone. IRIS indicates Insulin Resistance Intervention After Stroke; J-SPIRIT, Juntendo Stroke Prevention Study in Insulin Resis-
tance and Impaired Glucose Tolerance; and PROactive, Prospective Pioglitazone Clinical Trial in Macrovascular Events.

Metaanaliz SONUCU: Sekonder strok prevansiyonunda pioglitazon

- Pioglitazon:

- IR'l olan iskemik stroklu ve TIA'li hastalarda, Prediyabetlilerde,
Diyabetlilerde

- Tekrarlayan Inme (HR=0.68, p=0.01) ve
*  Major kardiyovaskiiler olaylari (HR:0.75, p=0.0001) azaltmaktadir.



Pio: Kardiovaskiler Risk Faktorleri ve Aterosklerotik
Mekanizmalara Etkisi

' Trigliseridler

\V Glisemi V' FFA
V BP \ / N HDL
Pioglitazon
y PAT-1 / \ Vsd LDL
\V Oksidatif V' Monositlerin
stres subendotelyal

\l/ VGSk diiz kas hc. Tpansmigrasyonu
migrasyon ve
proliferasyonu



Effects on the incidence of cardiovascular events of the )k @

addition of pioglitazone versus sulfonylureas in patients
with type 2 diabetes inadequately controlled with
metformin (TOSCA.IT): a randomised, multicentre trial

Summary

Background The best treatment option for patients with type 2 diabetes in whom treatment with metformin alone Lancet Diabetes Endocrinol 2017




TOSCA-IT (PIO X SU)

3041 hasta, sadece %11’i onceki KVH (+).
Primer prevansiyon ¢alismasi, 4.8 yillik takip, Italya’da yapildi.

Primer son nokta: Tim nedenli 6lim, non-fatal Ml, non-fatal stroke, acil koroner

revaskdilarizasyon).

Limitasyonlari: Tek tlke, korleme yok, pio kolunda %10 erken drop-out, %28

calisma ilaci kesilmesi (Calisma sirasinda ilagla ilgili ¢ikan haberler!),

Hasta grubu secimi nedeniyle olay sayisi disiik (1.5/100 hasta yili), KV olay

degerlendirmek icin glicsuiz veri.
Primer SN: PIO X SU: HR:0.96 p=0.4, NS).

Sekonder SN: Periferik vaskiler olaylarda anlamli azalma: HR:0.67, p=0.03



TOSCA-IT

* Primer son nokta: p=0.79
- Tidm nedenli 6lim
- MI (non-fatalMI, sessiz MI dahil)
- Non-fatal strok,
- Acil koroner revaskilarizasyon.



TOSCA-IT

» Sekonder son nokta: p<0.03
- Ani 6lim
- Fatal ve non-fatal MI (sessiz MI dahil),
- fatal ve non-fatal strok,
- Major bacak ampitasyonlar: (bilek lzeri),

- Herhangi bir revaskiilarizasyon (Koroner, karotis,
bacak) .



CHICAGO CALISMASI

Effect of Pioglitazone Compared With
Glimepiride on Carotid Intima-Media
Thickness in T]ype 2 Diabetes

A Randomized Tra

Theodore Mazzona, MI Context Carotid artary Intira-media thickness (ZIMT] 15 2 marker of coromarny ath-

Potar M. Mayer, Phly .r -"'l-.f ssbs and Indapendantly pradick cardiovascular evertes, which ars inerazsed In
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CHICAGO CALISMASI: OZET

0.0 —

Pioglitazon ile ortalama (p=0.02) ve maksimum
karotis intima-media kalinligi ilerlemesi (p=0.008)
glimepiride gore anlamli olarak yavaslamigtir.

Mazzone T, JAMA 2006, Nov 13



Comparison of Pioglitazone vs Glimepiride
on Progression of Coronary
Atherosclerosis
in Patients With Type 2 Diabetes
The PERISCOPE Randomized Controlled
Trial

Steven E. Nissen, MD; Stephen J. Nicholls, MBBS, PhD; Kathy
Wolski, MPH: Richard Nesto, MD; Stuart Kupfer, MD: Alfonso
Perez, MD; Horacio Jure, MD; Robert De Larochelliere, MD; Cezar
S. Staniloae, MD:; Kreton Mavromatis, MD: Jacqueline Saw, MD;
Bo Hu, PhD; A. Michael Lincoff, MD; E. Murat Tuzcu, MD for the
PERISCOPE Investigators

JAMA. 2008; 299 (13): 1561-1573.




PERISCOPE : Primer sonlanim noktasi:
Aterom hacmi yiizdesinde degisim (%)

P <0.001 ¥ Glimeprid (n=181)
® Pioglitazon (n=179)

Benzer HbA,,
diizeyleri igin

Tip 2 diyabet ve koroner arter hastaligi olan kisilerde pioglitazon
tedavisi glimepiride gore koroner ateroskleroz geligimini anlamli olarak
azaltmaktadir.



The NEW ENGLAND JOURNAL of MEDICINE

Pioglitazone for Diabetes Prevention
in Impaired Glucose Tolerance

N ENGL) MED 364;12 NEJM.ORG MARCH 24, 2011




Hazard ratio, 0.28 (95% Cl, 0.16-0.49)
P=0.001

Azalma: %72

Cumulative Hazard

Pioglitazone

12 18 24 30 36
Months since Randomization

No. at Risk
Placebo 299 - 22 204 191 134 83
Pioglitazone 303 244 228 218 140 87

Figure 2. Kaplan—Meier Plot of Hazard Ratios for Time to Development
of Diabetes.




Diabetes Care Volume 40, March 2017

O

Management of Nonalcoholic

Fatty Liver Disease in Patients
With Type 2 Diabetes:
A Call to Action

Diabetes Care 2017;40:419-430 | DOI: 10.2337/dc16-1787

Fernando Bril* and Kenneth Cusi’?

Kenneth Cusi, Diab Care, 2017
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Elafibranor 80mg
Elafibranor 120mg
Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg

Pioglitazone 45mqg

C

Elafibranor 80mg
Elafibranor 120mg
Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg
Pioglitazone 45mg
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E

Elafibranor 80mg
Elafibranor 120mg
Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg
Pioglitazone 45mg

-1.0

Resolution of NASH
(treatment difference vs. placebo)
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Steatosis
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Elafibranor 80mg
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Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg
Pioglitazone 45mqg
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D

Elafibranor 80mg
Elafibranor 120mg
Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg
Pioglitazone 45mg

-1.0

F

Elafibranor 80mg
Elafibranor 120mg
Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg
Pioglitazone 45mg

-1.0

NAFLD Activity Score
(treatment difference vs. placebo)

*
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Change in NAS
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Lobular Inflammation
(treatment difference vs. placebo)
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Change in Inlammation Grade

Fibrosis
(treatment difference vs. placebo)

Not reported

*

08 -06 04 -0.2 0.0
Change in Fibrosis Stage

0.5

0.2




Pioglitazon kullaniminda yan etki ve sorunlar

Odem ve su tutulumu (Kalp yetmezligi riski bu nedenle 1)

Kilo alimi

- Insiilin ve sulfonylurea'lardan farksiz

- Subkutan yag artar, visseral yag azalir.

Kirik riski artisi (Kadinlarda periferik kiriklar)

Mesane kanseri riski ?



Odem ve su tutulumu

Vakalarin %5-10'unda !
Nefronda PPAR-y reseptorleri varligi (6zellikle toplayici tiipler)
ve aktivasyonu, Na transporter upregulasyonu yapar: Sonug: Na

retansiyonu ve ddem |

Tedavi: Distal (toplayici) tuplere etkili ditretik (spironolactone,

triamterene) ve doz azaltimi!

Tedaviye yanit yoksa pioglitazone kesilir.



Konjestif Kalp Yetmezligi

» Risk artisi RR:1.32 (Sonraki morbidite-mortalite

artmaz !)
+ Odem geligen vakalarin <%1'inde KKY geligir.
+ Nedeni 6demdir. Odem yoksa KKY gelismez |

» Bu nedenle risk grubunu belirlemek kolay |

- KKY varsa kullanilmaz !



Kilo artisi

- Sivi artigi ve subkutan yag dokusu artisina

baglidir.

* Yag dokusu artigi kardiyovaskiler
olumsuzluklara yol agmaz. (Visseral yag azalir,

subkutan yag artar!)



Kirik riski

» En cok kol ve bacaklardaki distal kemikler |

» Erkekler ve premenopozal kadinlar etkilenmez.

* Post menopozal kadinlarda:
- frajilite kemigi oykiisi
- Postmenopozal osteoporozlu kadinlarda

- yuksek kirik riski varsa énerilmez |



TZD (Pioglitazonun) Yarar/Risk dengesi

Yararlari
Potent, uzun siireli Alc azaltimi
Disiik hipoglsemi riski
Insiilin direncini azaltir
Beta hiicre fonksiyonunu diizeltir
Diyebet prevansiyonunda giiglii etki (%72)
KVR faktorlerinde diizelme (HDL artar, TG,

enflamasyon ve KB azalir)
Mikroalbuminiiriyi azaltir

Yiiksek riskli T2DM ve IR hastalarinda KVR
azaltimi (PROACTIVE, IRIS meta-analizler)

Kronik bobrek hastaligi olan T2DM'lilerde KV

olaylari azaltir
Endotelyal disfonksiyonu diizeltir
NASH/NAFLD'de diizelme saglar.

Istenmeyen etki/ Riskler

Kilo alimi (subkutan yag artar, visseral ve
organlardaki yag azalir 1)

Odem, Kalp yetmezligi (mortalitede artis
olusturmaz)

Kemik kiriklari (periferik uzun kemiklerde
travma bagimlh kiriklar, Kadinlarda)

Mesane kanseri ? (Gosterilememistir)



Pratik uygulamada kimler TZD tedavisinden ¢ok
yarar gorur?

+ T2DM + KKH olanlar

+ T2DM + NAFLD / NASH hastalar

- T2DM + Stroke hastalar

- T2DM + MetS kriterleri olan hastalar

* Hipogliseminin tehlike yaratacagi hastalar



Kimlere TZD onermeyelim?

» Kalp yetmezligi olan hastalar

+ Makiler 6demi ve baska nedenli 6demi olan hastalar
+ Onceden ‘frajilite’ kirigi olan T2DM hastalari
» Yiksek kirik riskine sahip kadinlar

» Postmenopozal osteoporozlu kadinlar



Ozet

- Insiilin duyarlagtirici ajan |

+ Etkili ve en uzun sureli kan sekeri distst !

+ Diger KVR faktérlerinin kontroliine katki !
- KBY de doz diizenlemesi gerekmez !

* Yiksek rikli hastalarda: Kardiyoprotektif |
* NAFLD/NASH'da yararl etkili |

- Yan etkilere dikkat !



Tesekkurler



