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Thiazolidinedionlar (TZD)

Etki mekanizmasi nasildir ?



TZD etki mekanizmasi

PPARy (peroxisome proliferator-activated receptor-
PPAR) reseptor agonistidir

Nikleer reseptor ailesinin bir tyesidir

Gen ekspresyonuna neden olan transkripsiyon
faktorddirler

Preadipositlerin adipositlere donlsiminu saglarlar

Yag, kas ve karacigerde insdilin direncini azaltirlar



Fibrates,Fattyacids,
eicosanoids,

thioazolidinediones
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PPARy:Metabolik Etki Yerleri
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Glitazonlar PPAR, aktivasyonu yoluyla hedef
dokularda insiilin direncini azaltici etki gésterirler

Glitazonlar
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Glitazonlar PPAR« lizerine de etki gdsterirler.
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Yanlis



Thiazolidinedionlar (TZD)

Kan sekerini disiurmede etkin midir?



Pioglitazon Monoterapisinin Aglik Plazma Glukozu
ve A1C Diizeylerine Etkisi (n=408)

Pioglitazon
B Plasebo 15mg m30mg 45 mg |
Aglik Plazma Glukozunda A1C Diizeylerinde
baslangi¢c degerine gére degisiklik baslangi¢c degerine gére degisiklik
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Rosiglitazone etkinligi

B Plasebo [ RSG 4 mg/giin [1 RSG 8 mg/giin
(n = 158) (n = 166) (n = 169)
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Glitazonlar monoterapide HbAIc (izerine
metformin kadar etkindirler.
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REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 More Beneficial Drug 1 Less Beneficial

> Pooled Effect Studies
(95% CI) (Participants)

Glyb vs. ather SU — , -0.03 (-0.13 to 0.07) 5 (1702}
TZD vs. SU — i -0.05 (-0.13 to 0.02) 11 (2828)
TZD vs. Met — ; —0.04 (-0.23 to 0.15) 7 (2194)
Repag vs. SU : —0.06 (-0.30t0 0.18) 6 (1443)
S5U vs. Met — E =-0.09 (-0.30 t0 0.10) 18 (2494)

SU vs. Acarbose — : -0.38 (-0.77 to 0.02) 8 (596)
Met + TZD vs. Met — | -0.62(1.0t0 -0.23)  4(1423)
SU + TZD ws. SU — -1.0 (-1.30 to -0.69) 4 (1061)
=1.0 {-1.34 to -0.76) 11 (2139)
-1.0 (-1.34 to -0.67) 11 (2335)

Met + 5U vs, Met H{ ———

Met + SU vs, SU _I
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-15 -10 05 0 05

Weighted Mean Difference in
Hemoglobin A__Value, %

Ann Intern Med. 2007:147:386-399.




Thiazolidinedionlar (TZD)

Diger OAD ler ile kombine edilebilir mi?



Glitazonlar i¢in hangisi dogrudur?

Metformin ile kombine edilmemelidir
Sulfoniliire ile kombine edilmemelidir
Akarboz ile kombine edilmemelidir
Repaglinid ile kombine edilmemelidir
Insiilin ile kombine edilmemelidir



Combination therapy with piroglitazone plus metformin
or sulfonylurea 1n patients with Type 2 diabetes
Influence of prior antidiabetic drug regimen
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Effect of Metformin and Rosiglitazone
Combination Therapy in Patients

With Typ

A Randomized Controlled Tral
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REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 More Beneficial Drug 1 Less Beneficial

> Pooled Effect Studies
(95% CI) (Participants)

Glyb vs. ather SU — , -0.03 (-0.13 to 0.07) 5 (1702}
TZD vs. SU — i -0.05 (-0.13 to 0.02) 11 (2828)
TZD vs. Met — ; —0.04 (-0.23 to 0.15) 7 (2194)
Repag vs. SU : —0.06 (-0.30t0 0.18) 6 (1443)
S5U vs. Met — E =-0.09 (-0.30 t0 0.10) 18 (2494)

SU vs. Acarbose — : -0.38 (-0.77 to 0.02) 8 (596)
Met + TZD vs. Met — | -0.62(1.0t0 -0.23)  4(1423)
SU + TZD ws. SU — -1.0 (-1.30 to -0.69) 4 (1061)
=1.0 {-1.34 to -0.76) 11 (2139)
-1.0 (-1.34 to -0.67) 11 (2335)

Met + 5U vs, Met H{ ———
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Thiazolidinedionlar (TZD)

Kardiyovasiiler etkileri nasildir?



TZD-Kardiyovaskiiler etkileri

Kan basinci
Lipidler
Kardiyovaskdler olaylar



Comparison of Pioglitazone vs Glimepiride
on Progression of Coronary Atherosclerosis

in Patients With Type 2 Diabetes
The PERISCOPE Randomized Controlled Trial
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JAMA. 2008;299(13):1561-1573



REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 More Beneficial  Drug 1 Less Beneficial

< *  Pooled Effect Studies
(95% CI) (Participants)

TZD vs. Met — —_— _{),1(-2.7 to 2.5) 4 (347)
1
Met + SU vs. SU — —_— 1.1 (-3.5 to 1.4) 3 (536)

Metvs. SU - - 1.7 (-5.0 to 1.5) 5 (538)
1

TZD vs. SU A———— ; - 31(661004)

£ 4 -2 0 2

Weighted Mean Difference in
Systolic Blood Pressure, mm Hg

Ann Intern Med. 2007:147:386-399.




TZD-Kardiyovaskiiler etkileri

Kan basinci
Lipidler
Kardiyovaskdler olaylar



Glitazonlarin lipidler lizerine etkileri benzerdir.

Dogru
Yanlis



REVIEW ARTICLE

A Meta-analysis Comparing the Eftect of
Thiazolidinediones on Cardiovascular Risk Factors

Elaine Chiquette, PharmD; Gilbert Ramirez, PhD; Ralph DeFronzo, MD

Individual Trials WHMD in mg/dL (95% CI)
Pioglitazone

Aronoff et al'4 (P 45 mg/d vs Placeha) -30.70 (-119.68 to 58.28)
Kaneko et al's (P 45 mg/d vs Placebo) -28.00 (-52.68 t0 -3.32)
Rosenblatt et al22 (P 30 mg/d vs Placeba) -59.06 (-99.20 to —18.93)
Kaneko et al'? (P 45 ma/d + SU vs SU + Placebo) PD-192 -30.80 (-56.28 t0 —5.32)
Kaneko et al'” (P 20 mg/d + SU vs SU + Placeho) — -31.40 (-76.84 to 14.04)
Kipnes et al2? (P 30 mg/d + SU vs SU + Placeho) -70.00 (12357 to -16.43)

Einhorn et al'® (P 30 mg/d + Met vs Mgt + Placebo) -54.52 (-114.23 10 5.18)
Rosenstock et al'® (P 30 mg/d + Ins vs Ins + Placeho) -59.40 (—100.95 to -17.85)
Overall for Pioglitazone —39.71 (-53.05 to -26.38)

Rosiglitazone

Patel et al28 (R 2 mg bid vs Placebo) 1.20 (—41.54 t0 43.94)
Phillips et al28 (R 4 mg bid vs Placeho) 354 (-31.11 t0 38.19)
Wolffenbuttel et al*! (R 4 mg/d + SU vs SU + Placebo) B.85(—18.76 to 36.46)
Moran et al® (R 4 mg/d + SU vs SU + Placebo) - §—— 28.00(-38.82 to 94.82)
Hutchman et al®8 (R 4 mg/d + SU vs SU + Placebo) ———— 46.00(-17.22 t0 109.22)
Fonseca et al*® (R 8 mg/d + Met vs Met + Placebo) -0.24 {-36.02 to 35.34)
Gomez-Perez et al®® (R 8 mo/d + Met va Met + Placebo) -10.60 {-59.83 to 38.63)
Lowry et a3 (R 8 ma‘d + Met vs Met + Placebo) -22.00({-58.23t014.23)
Raskin et al* (R 8 mg/d + Ins vs Ins + Placeba) —42 48 (-91.72 to 6.76)
Overall for Rosiglitazone -1.06 (-14.5to +12.3)

12357 0 12357
Effect on Triglycerides, WMD

Arch Intern Med. 2004:164:2097-210




REVIEW ARTICLE

A Meta-analysis Comparing the Eftect of
Thiazolidinediones on Cardiovascular Risk Factors

Elaine Chiquette, PharmD; Gilbert Ramirez, PhD; Ralph DeFronzo, MD

Individual Trials WMD in mg/fdL (95% CI)

Pioglitazone

Aronoff et al'4 (P 45 mg/d vs Placebo) 450 (0.43 to 8.57)
Kaneko et al's (P 45 mg/d vs Placebo) 1 2.83 (-0.22 to 5.88)
Herz et al?! (P 45 mg/d vs Placeba) 5.00 (2.50 to 7.50)
Rosenblatt et al* (P 30 mg/d vs Placebo) 5.04 (2.62 to 7.46)
Kaneko et al'7 (P 45 mg/d + SU vs SU + Placebo) PD-192 562 (2.3510 8.89)
Kipnes et al? (P 30 mg/d + SU vs SU + Placebo) 6.00 (2.41 to 8.59)
Kaneko et al'? (P 30 mg/d + SU vs SU + Placeba) 3.40(-3.59 to 10.39)
Einhorn et alt® (P 30 mg/d + Met vs Met + Placebo) 3.74 (1.45 10 6.04)
Rosenstock et al'® (P 30 mg/d + Ins vs Placebo + Ins) 3.99 (1.76 t0 6.22)
Overall for Pioglitazone +4.55 (3.61 to 5.48)

Rosiglitazone

Patel et al?® (R 2 mg bid vs Placebo) 3.50 (1.35 to 5.65)
Lebovitz et al®® (R 4 mg/d vs Placebo) 1.93(0.17 to 3.69)
Phillips et al®® (R 4 mg bid vs Placeba) 0.77 (~1.32 to 2.86)
Hutchman et al*® (R 4 mg/d + SU vs SU + Placebo) 0.39 (-3.19t0 2.41)
Moran et al® (R 4 mg/d + SU vs SU + Placeba) 1.16 (-1.00to 2.32)
Wolffenbuttel et al¥! (R 4 mg/d + SU vs SU + Placebo) 3.86 (1.29 to 6.43)
Vongthavaravat et al®2 (R 2 mg bid + SU vs SU) 2.00 (-0.82 to 4.82)
Fonseca et al*® (R 8 mg/d + Met vs Met + Placeho) 3.86 (1.86 to 5.86)
Lowry et al*s (R 8 ma/d + Met vs Met + Placebo) 483 (2.52 t0 6.75)
Gomez-Perez et al*® (R 8 mo/d + Met vs Met + Placebo) 6.90 (3.57 to 10.23)
Raskin et al** (R 8 mg/d + Ins vs Ins + Placeba) 3.86 (0,12 to 7.60)
Overall for Rosiglitazone +2.71(2.01 10 3.42)

—1[1:.39 0 10?39
Effect on HOL-C, WMD

Arch Intern Med. 2004:164:2097-210




REVIEW ARTICLE

A Meta-analysis Comparing the Eftect of
Thiazolidinediones on Cardiovascular Risk Factors

Elaine Chiquette, PharmD; Gilbert Ramirez, PhD; Ralph DeFronzo, MD

Individual Trials WMD in mg/dL (95% CI)
Pioglitazone

Rosenstock et al'?® (P 30 mg/d vs Placeba) 2.24 (-6.12 to 10.60)
Aronoff et al'* (P 45 mg/d vs Placeba) 5.70 (-10.60 to 22.00)
Rosenblatt et al?2 (P 30 mg/d vs Placebo) 8.89 (-2.45 t0 20.22)
Kaneko et al's (P 30 mg/d + SU vs SU + Placebo) 0.90 (-13.96 to 15.76)
Kipnes et al?® (P 30 mg/d + SU vs SU + Placebo) ~7.00 (-16.66 to 2.66)
Einhorn et al'® (P 30 mg/d + Met vs Met + Placebo) —6.39 (-16.27 t0 3.49)
Overall for Pioglitazone -0.09 (-5.33 to 5.14)

Rosiglitazone

Lebovitz et a5 (R 4 mg/d vs Placebo) 22.39 (14.52 to 20.27)
Patel et al?8 (R 2 mg bid vs Placebo) 21.20 (12.27 to 30.13)
Phillips et i (R 4 mg bid vs Placebo) —l— 2973 (20.00 to 39.46)
Hutchman et al*® (R 4 mg/d + SU vs SU + Placebo) ——  23.00(8.24 10 37.76)
Moran et al® (R 4 mg/d + SU vs SU + Placebo) —.— 25.00 (1219 to 37.81)
Wolffenbuttel et al*! (R 4 ma/d + SU vs SU + Placebo) —— 7.72 (-1.36 to 16.80)
Vongthavaravat et al® (R 2 mg bid + SU vs SU) B 15.00 (3.51 to 26.49)
Lowry et al*® (R 8 mg/d + Met vs Met + Placebo) 1 24.00 (16.79 to 31.21)
Fonseca et al*® (R 8 mg/d + Met vs Met + Placebo) 24.71 (15.92 to 33.51)
Gomez-Perez et al*® (R 8 ma/d + Met vs Meat + Placebo) —— 19.60 (6.55 to 32.65)
Raskin et al* (R 8 mg/d + Ins vs Ins + Placebo) - B 21.62 (964 to 33.59)
Overall for Rosiglitazone +21.3 (17.7 to 24.9)

-30.46 0 30.46
Effect on Total Cholesteral, WMD

Arch Intern Med. 2004:164:2097-210




REVIEW ARTICLE

A Meta-analysis Comparing the Eftect of
Thiazolidinediones on Cardiovascular Risk Factors

Elaine Chiquette, PharmD; Gilbert Ramirez, PhD; Ralph DeFronzo, MD

Individual Trials

Pioglitazone

Rosenstock et al'® (P 30 mg/d vs Placebao)

Aronoff et al'* (P 45 mg/d vs Placeba)

Rosenblatt et al?2 (P 30 mg/d vs Placebo)

Kipnes et al2? (P 30 mg/d + SU vs SU + Placebo)
Einhorn et al'® (P 30 mg/d + Met vs Met + Placeha)
Overall for Pioglitazone

Rosiglitazone

Patel et al28 (R 2 mg bid vs Placebo)

Lebovitz et a2 (R 4 mg/d vs Placebo)

Phillips &t al?8 (R 4 mg bid vs Placebo)

Maoran et al® (R 4 mg/d + SU vs SU + Placeha)
Hutchman et al®8 (R 4 mg/d + SU vs SU + Placebo)
Wolffenbuttel et a1 (R 4 mg/d + SU va SU + Placebo)
Vongthavaravat et al®2 (R 2 mg bid + SU vs SU)
Fonseca et al®® (R 8 mg/d + Met vs Met + Placeba)
Lowry et a5 (R 8 ma/d + Met vs Met + Placebo)
Gomez-Perez et al*® (R 8 mg/d + Met vs Met + Placebo)
Raskin et al* (R 8 mg/d + Ins vs Ins + Placebo)

3
1

WMD in mg/dL (95% CI)

5.24 (~1.95 to 12.43)
5,60 (-8.62 to 19.82)
-0.51 (-8.78 to 7.75)
~4.00 (-12.03 to 4.03)
~4.86 (-12.17 to 2.46)
—0.37 (~4.68 10 3.94)

15.30 (8.20 to 22.40)
17.76 (11.63 to 23.80)
17.76 (10.02 to 25.50)
12.74 (5.62 to 19.87)
15.06 (7.43 to 22.69)
7.72 (0.71 to 14.73)
10.00 (0.24 to 19.76)
16,60 (10.04 to 23.17)
18.15 (11.63 to 24.66)
17.60 (6.90 to 28.30)
19.31 (8.86 to 29.76)

Overall for Rosiglitazone +15.28 (13.010 17.5)

~-20.76 0 20.76
Effect on LDL-C, WMD

Arch Intern Med. 2004:164:2097-210




REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 More Beneficial Drug 1 Less Beneficial

- —> Pooled Effect Studies
(95% CI) (Participants)

Met + Rosi vs. Met — | 11.3 (6.8 to 15.8) 4(1311)
Repag vs. SU — : -0.2 (4.3 to 3.9) 3(711)

SU vs. Acarbose — ; —0.9(17.8 to 16.0) 8(591)

Met + 5U vs. Met — : —6.9(14.9 to 1.2) & (1395)

Met vs. SU — 9.1 (~16.0 to -2.1) 13 (1806)
Pio vs. U — ! -24.2 (-45.7 to -2.6) 7 (2429)

Pio vs. Met — : -255(-29.8 to -29.1) 6 (2167)

Met + 5U vs. U I: I -30.1(449t0-153) 6(1483)

60 -40 -20 O 20

Weighted Mean Difference in
Triglyceride Level, mg/dL

Ann Intern Med. 2007:147:386-399.




REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 Less Beneficial  Drug 1 More Beneficial

> Pooled Effect Studies
{95% CI) (Participants)

Met vs. SU — : 020(-044t0o 0.83) 12(1749)

Met vs. Met + SU ' 0.38 (-1.35 to 2.1) 6(1393)
Met + SU vs. SU — | 0.58 (-0.58 to 1.74) 6(1205)
Repag vs. SU i 0.60 (-0.77 to 2.09) 5{1225)
Acarbose vs. SU — E 0.78 (-0.78 to 2.34) 7 (485)

Pio vs. Met — 3.06 (2.17 to 3.95) 6(1991)

Met + Rosi vs. Met —| 3.20(2.14 to 4.26) 4{1384)

4.95 (4.05 to 5.86) 7(2429)

|
|
|
|
|
1
0

Pio vs. SU _I
-2

Weighted Mean Difference in HDL
Cholesterol Level, mg/dL

Ann Intern Med. 2007:147:386-399.




REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 More Beneficial Drug 1 Less Beneficial

< > Pooled Effect Studies
(95°% Cl) (Participants}

Met + Rosi vs. Met - ! bt 14.6 (13.3 to 15.8) 4 (1262)
I

Pio vs. Met — 1 125(8.81016.2) 4(2046)

Pio vs. SU E 10.4 (7.3 to 13.6) 5(2313)

I
Met vs. Met + SU — L —1.6 (—6.6 to 3.3) & (1230)
I

SU vs. Acarbose —| : -3.9(-10.5 to 2.7) 4(312)

Met + SU vs. SU — i 81(13110-3.1)  7(1405)

]
Met vs. SU — E ~10 (<13.1 to —6.9) 9 (1414)
i

=20 -0

Weighted Mean Difference in LDL
Cholesterol Level, mg/dL

Ann Intern Med. 2007:147:386-399.




A Comparison of Lipid and Glycemic
Effects of Pioglitazone and Rosiglitazone

in Patients With Type 2 Diabetes and
Dyslipidemia

PIO <> * p<0.001 betwaen treatment groups

+p<0.05 between treatment groups

Non-HDL

PI0 45 mg QD or Cholesterol
PI0 30 mg QD or ROSI4 mg BID (mg/dL)
ROSI4mg QD

——————— D

300
Triglyceride
(mg/dL)

220

180

46

Diabetes Care 28:1547-1554, 2005




TZD-Kardiyovaskiiler etkileri

Kan basinci
Lipidler
Kardiyovaskdler olaylar



Glitazonlar kardiyovaskiiler mortaliteyi
azaltirlar.

Dogru
Yanlis



Koroner olaylari 6nlemede OAD den
beklentiler

Dicréef @ o | reduced risk of
blood glucose thrombus
' ] formation

. "Improved
lipid profile

reduced risk of

anti-inflammatory plaque rupture
effects

reduced LDL
oxidation - ‘@ .
% reduced foam Incrased
cell formation ‘ cholesterol efflux




Kardiyovaskiiler degerlendirme

Dislipidemi

Imflamasyon belirtecleri
Vaskiiler diz kas proliferasyonu
Vaskiler reaktivite

Karotid intima media kalinhgt



Kardiyovaskiler sonlanimlar

Mortalite

* Kardiyovaskiiler mortalite
Iskemik kalp hastaligi
Serebrovaskiiler hastalik
Kalp yetmezligi
Periferik damar hastalig
Hospitalizasyon
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Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.




and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.

Effect of Rosiglitazone on the Risk of Myocardial Infarction

Table 4. Rates of Myocardial Infarction and Death from Cardiovascular Causes.

Study

Myocardial infarction

Small trials combined

DREAM

ADOPT

Overall

Death from cardiovascular causes
Small trials combined

DREAM

ADOPT

Overall

Rosiglitazone Group

Control 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)

22/6106 (0.36)
9/2634 (0.34)
41/2895 (1.42)

7/3980 (0.18)
10/2634 (0.38)
5/2895 (0.17)

Odds Ratio
(95% Cl)

1.45 (0.88-2.39
1.65 (0.74-3.68
1.33 (0.80-2.21
1.43 (1.03-1.98

)
)
)
)

2.40 (1.17-4.91
1.20 (0.52-2.78
0.80 (0.17-3.86
1.64 (0.98-2.74

P Value

N Engl J Med 2007;356:2457-71.




Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.

Table 4. Rates of Myocardial Infarction and Death from Cardiovascular Causes.

Odds Ratio

CONCLUSIONS
Rosiglitazone was associated with a significant increase in the risk of myocardial
infarction and with an increase in the risk of death from cardiovascular causes that
had borderline significance. Our study was limited by a lack of access to original
source data, which would have enabled time-to-event analysis. Despite these limita-
tions, patients and providers should consider the potential for serious adverse car-
diovascular effects of treatment with rosiglitazone for type 2 diabetes.

DREAM 12/2,635 (0.46) 10/2634 (0.38) 1.20 (0.52-2.78) 0.67
ADOPT 2/1,456 (0.14) 5/2895 (0.17) 0.80 (0.17-3.86) 0.78
Overall 1.64 (0.98-2.74) 0.06

N Engl J Med 2007;356:2457-71.




Rosiglitazone Evaluated for Cardiovascular

Outcomes — An Interim Analysis

Table 2. Hospitalization or Death from Cardiovascular Causes.*

Variable

Adjudicated events
Primary end point
Death
From cardiovascular causes
From any cause
Acute myocardial infarctions:
Congestive heart failurei:

Death from cardiovascular causes,
myocardial infarction, and stroke

Events adjudicated and pending adjudication
Primary end point
Death
From cardiovascular causesT
Acute myocardial infarctions:
Congestive heart failurei:

Death from cardiovascular causes,
myocardial infarction, and stroke

Rosiglitazone Group  Control Group
(N=2220) (N=2227)

no. of patients

Hazard Ratio
(95% Cl)

1.08 (0.89-1.31)

0.83 (0.51-1.36)
0.93 (0.67-1.27)
1.16 (0.75-1.81)
2.24 (1.27-3.97)
0.97 (0.73-1.29)

1.11 (0.93-1.32)

0.80 (0.52-1.24)
1.23 (0.81-1.86)
2.15 (1.30-3.57)

)

(
(
(
(

0.96 (0.74-1.24

P Value

N Engl J Med 2007;357:28-38.




Long-term Risk of Cardiovascular Events

Wlth ROSIgI Ita‘zone 14291 patients in 4 major but
A Meta-analy5|s not cardio-vascular trials

Cardiovascular Mortality

Relative Risk Favors : Favors
Source (95% CI) Rosiglitazone | Control
Kahn et al, 2006 '
Dargie et al, 2007
Gerstein et al, 2006
Home et al, 2007 0.81 (0.563-1.

Total (95% CI) 0.90 (0.63-1.

1.0
Relative Risk (95% Cl)

Myocardial Infarction

Relative Risk Favors Favors
Source (95% CI) Rosiglitazone | Control
Kahr et al, 2006 1.40 (0.84-2.36) ——-—
Dargie etal, 2007 :
Gerstein et &, 2006  1.78 (0.79-4.01) :
Home etal, 2007  1.23 (0.81-1.86) ——

Total (95% Cl) 1.42 (1.08-1.91) <>

1.0
Relative Risk (5% CI)

JAMA 2007, 298: 1189



Pioglitazone and Risk of Cardiovascular Events
in Patients With Type 2 Diabetes Mellitus

A Meta-analysis of Randomized Trials

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

MNo. (Ya)

Pioglitazone

(n = 8554)

Control
(n = 78386)

Hazard Ratio

(95% Confidence

Interval)

p
Value

Ceathymyocarcial iInfarction/stroks

375 (4.38)

450 (5.7 4)

0.82 (0.7 2-0.84)

005

De=ath

208 (2.44)

224 (2.86)

0.92 (0.76-1.11)

Myocardial infarction

131 (1.53)

158 (2.03)

0.81 (0.64-1.02)

Deathy/myocardial iInfarction

308 (3.61)

357 (4.56)

085 (0.73-0.29)

Stroke

104 (1.22)

131 (1.67)

0.80 {0.62-1.04)

Serious heart failure

200 (2.534)

138 (1.77)

1.41 {(1.14-1.78)

Death/serious heart fallure

361 (4.22)

321 (4.10)

1.11 (0.88-1.29)

Deathy/myocarclial iInfarction/strokes’
sefious heart failure

508 (5.594)

523 (6.67)

0.96 (0.85-1.09)

yiary short-term, short-term, midterm, long-tem, and PROactive studies wers usad as stratification varniablas.

JAMA. 2007:;298(10):1180-1188




Secondary prevention of macrovascular events in patients
with type 2 diabetes in the PROactive Study (PROspective
pioglitAzone Clinical Trial In macroVascular Events):

a randomised controlled trial

First events Total events

Pioglitazone  Placebo HR (95% Cl) Pioglitazone  Placebo
(n=2605) (n=2633)

Death 177 186 0-96(0-78-1-18) 177 186
Mon-fatal Ml (including silent MI) 119 144 0-83 (0-65-106) 131 157
Stroke 86 107 0-81(0-61-107) 92 119
Major leg amputation 26 26 101 (0-58-1-73) 28 28
Acute coronary syndrome 56 72 0-78(0-55-1-11) 65 78
Coronary revascularisation 169 193 0-88(0.72-108) 195

Leg revascularisation 80 65 1-25(0-90-1-73) 115 Q2
Total . . . 803

Data refer to first event of that particular type. Ml=myocardial infarction.

Table 4: Effect of pioglitazone and placebo on each component of the primary endpoint

Lancet 2005; 366: 1279-89




Thiazolidinedionlar (TZD)

Avantajlari-dezavantajlari nelerdir?



Glitazonlar i¢in hangisi dogrudur?

Mikroalbumiiri saptanan hastalarda kullanilmamalidir

Serum kreatinin seviyesi normal seviyenin lizerinde
olanlarda kullanilmamalidir

Renal transplant hastalarda kullanilmamalidir

Renal yetmezlikli hastalarda doz ayarlamasi
yapilmahdir

Hicbiri



TZD - Avantajlar

Etkin ilaglardir

Tim OAD lerle kombine edilebilirler

Renal yetmezlikte doz ayarlamasi gerekmez
Ileri yaglarda kullanilabilir
Kontrendikasyonlar: azdir

Tolerans: yuksektir

Plazma insiilin seviyesini artirmazlar
Hipoglisemi riski yoktur

Beta hiicre fonksiyonunu koruyucu etkisi olabilir
Diyabetten koruyucu etki mimkin
Mikroalbumindriyi azaltici etkisi



TZD - dezavantajlart

Etkinligi uzun siirede ortaya ¢ikar
Etkinligi doz bagimli ve degisken

Kilo artisina neden olur

Su retansiyonu- 6dem yapabilir

Konjestif kalp yetmezliginde kontrendike
Lipid profiline etki

Uzun sireli klinik deneyim yeterli degil
Kirik riski

Karaciger toksisitesi

Pahali



Thiazolidinedionlar (TZD)

Hangi hastalarda kullaniimali-
kullanilmamalidir?



Management of Hyperglycemia in Type 2
Diabetes: A Consensvus Algorithm for the
Initiation and Adjusitiment of Therapy

A consensus statement from the American Diabetes Association and the
Furopean Association for the Studv of Diabetes

Diagnosis

'

Lifestyle Intervention + Metformin |

No

R
- === T "
Add Basal Insulin®* Add Sulfonylurea Add Glitazone
- Most effective - Least expensive - Mo hypoglycemia
N
No |*— @—' Yes* | [ No '—@3@"’ Yes' [ LNo [ A1C27% | Yes®
. - —
Intensify Insulin® Add Glitazone” | Add Basal Insulin® Add Sulfonylurea’

_\Hﬁf
NG AN . NO =" a1C>7% .
NO-—@EEV . Yes > 0)_"‘(65

\ Add Basal or Intensify Insulin® T

_.—--—'_"'_-_'_'_F

=

Intensive insulin + Metformin +/- Glitazone

Diab Care,2006 29: 1963



Management of Hyperglycemia in Type 2
Diabetes: A Consensus Algorithm for the
Initiation and Adjusiment of Therapy

Update regarding thiazolidinediones: a consensus statement from the
American Diabetes Association and the Furopean Association for the

Study of Diabetes

Diagnosis

'

Lifestyle intervention + metformin

Add basgl insulin Add sulfonylurea Add glitazone®
— most effective — least expensive —no hypoglycemia

¥
No HbA e >7% Yes® | | No 1 HbAc >7% Yes® | | No HbAse >7% Yes®

Intensify insulin Add glitaalzone"'c Add basal insulin Add sulfonylurea®

N
No |, HbA. 27% Yes? 9 HbA1 27% Yes?

Add basal or intensify insulin

T i

Intensive insulin + metformin +/— glitazone®

Figure 1—Algorithm for the metabolic management of type 2 diabetes. Reinforce lifestyle intervention at every visit. “Check A1C every 3 months
until <7% and then at least every 6 months. PAssociated with increased risk of fluid retention, CHF, and fractures. Rosiglitazone, but probably not
pioglitazone, may be associated with an increased risk of myocardial infarction. “Although three oral agents can be used, initiation and intensification
of insulin therapy is preferred based on effectiveness and lower expense.

(J
Diab Care 2008




Management of Hyperglycemia in Type 2

Diabefes: A Consensus Algorithm for the
Initiation and Adjusitment of Therapy
Update regarding thiazolidinediones: a consensus statement from the

Armmerican Diabetes Association and the European Association for the
Study of Diabetes

i i e |
Diagnosis

Lifestyle intervention + metformin l

B

No ‘—C_HHANH% D ves® |
== g

_n—-_-_'_'_-_-_'_'_-_._ _'_'_,_o—"_'_'-r'-'-

3 — e - i
Add basal insulin Add sulfonylurea Add glitazone®
most effective least expensive no hypoglycemia
thm,u 2?;0_\\__ Yes® | | No fﬂnmzm Yes' || No e HbAL2T% ‘)-| Yes® |
-..__\_____ ___,.,—F"’--f"— — __'___,--"'""'_F *-._._____.-F__;__._._,_.- = e
"‘ff it \4.—— —
‘ Intensify insulin | Add glitazone™* Add basal insulin Add sulfonylurea® |

__'_'__,_,..—'—'—

il T il =,
= : - No o :
MNo — HbA , =7% Yes e 2 T)-' Yes
A =il —

Add basal or |nten5|f\,f |nsul|n ""
_,-""'"F_f

Intensive insulin + metformln +/ glitazone®

Figure 1—Algorithm for the metabolic management of type 2 diabetes. Reinforce lifestyle intervention at every visit. “Check AI1C every 3 months
until <7% and then at least every 6 months. "Associated with increased risk of fluid retention, CHF, and fractures. Rosiglitazone, but probably not
pmghraznnf may be associated with an increased risk of myocardial infarction. Although three oral agents can be used, initiation and intensification
of insulin therapy is preferred based on effectiveness and lower expense.

Diab Care 2008, 31: 173



TZD - kontrendikasyonlar:

Konjestif kalp yetmezligi
Karaciger yetmezligi
Hipersensitivite



Thiazolidinedionlar (TZD)

Izlemde nelere dikkat edilmelidir?



TZD- Yan etkiler

Odem

Konjestif kalp yetmezligi
Kilo artisi
Hepatotoksisite ?



Thiazolidinediones and the risk of edema: A meta-analysis

Helen D. Berlie, James S. Kalus , Linda A. Jaber

Eugene Applebaum College of Pharmacy and Health Sciences, Wayne State University, Detroit, MI, United States

Pioglitazone and Rosiglitazone: All Included Studies

Study OR (random) OR (random)
or sub-category 5% Ci 25% CI

YONWUNPLAVAUNUNOANWRNAD

.39, 457.00)

.37, 106.86)
3.2a)
2.1a)
8.04]
257 .69)
1.86]
2.13]
78 .09])
140.97)

Alabri200o4
Aronoff2000
Charbonne 2004
Dormandy 2005
Enhorn2000

Go ke 2002
Herz2003a (30mg)
Herz2003b (45mg)
Jovanovic2004a
Jovanowic 2004

-

10.75)
12.78)
10.78)
3.18)
3.90)
$.61)
7.83)
#.09)
4.084)
198.30)
188.43)

Rosenstock2002a (15)
Rosenstock2002b (30)
Schernthaner2004
Tan2004 (1-16)
Tan2004 (1-19)
Yamanouchi2005a
Yamanouchi2005b

-

Subtotal (95% CI) 3.08

Baks (2004

Dailey 2004
Formnseca000a {4rmg)
Fonseca2000 (Brrg)
Kereny 2003
Lebovitz2001a (4mg)
Lebovitz2001b (8mg)
Phillips 2001a ( 2bid)
Fhillips 2001 (4gd)
Phillips 2001c (4bhid)
Fhillips 2001d (Bgd)
Raskin2001a (4)
Raskin2001b (8)
Raskin2004a
Raskin2004b

S5t John Sutton2002

A\ A A

L

AW URNAUNBVUANWS

YYYY WYY

Subtotal (5% CI)




REVIEW Annals of Internal Medicine

Systematic Review: Comparative Effectiveness and Safety of Oral
Medications for Type 2 Diabetes Mellitus

Drug 1 More Beneficial Drug 1 Less Beneficial

B > Pooled Effect Studies
(95% Cl) (Participants)

SU vs. Met

(RCTs 224 wk) | 3.5 (3.0 to 4.0) 4(538)

Met + SU vs. Met 2.4(1.1t03.6) 9 (1871)

SU vs. Met

(RCTs <24 wk) | 1.9 (1.4 to 2.4) 8 (1374)

TZD vs. Met _| 1.9 (0.5 t0 3.3) 6(2143)

SU vs. Acarbose | H | 1.9 (0.2 to 4.0) 5(397)
TZD vs. SU — |—i—-—| 1.1 (-0.9 to 3.1) 3 (368)

SU vs. Met + SU — i 0.05 (-0.5 to 0.6) 5(1011)

SUvs.Repag -| & 0.03 (-1.0 to 1.0) 10 (2006)
T T T T T 1
-2-10 1 2 3 4 5

Weighted Mean Difference in
Body Weight, kg

Ann Intern Med. 2007:147:386-399.




Thiazolidinedionlar (TZD)

Etki mekanizmasi nasildir ?

Kan sekerini disirmede etkin midir?
Diger OAD ler ile kombine edilebilir mi?
Kardiyovasiiler etkileri nasildir?
Avantajlari-dezavantajlari nelerdir?

Hangi hastalarda kullaniimali-
kullanilmamalidir?

Izlemde nelere dikkat edilmelidir?



