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Effect of Rosiglitizone on the Risk of Myocardial Infarction
and Desth from Cardiovascubae Canses
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Table 4. Rates of Myocardial Infarction and Death from Cardiovascular Causes.
Odds Ratio

Study Rosiglitazone Group Control Group (95% CI) P Value

no. of events fiotal no. (%)
Myocardial infarction
Small trials combined 44/10,285 (0.43) 22/6106 (0.36) 1.45 (0.88-2.39) 0.15
DREAM 15/2,635 (0.57) 9/2634 (0.34) 1.65 (0.74-3.63) 0.22
ADOPT 271456 (1.85) 41728095 {1.42] 133 (0.80-2.21) 0,27
Overall 1.43 (1.03-1.93) 0.03
Death from cardiovascular causes
Small trials combined 25/6,845 (0.36) 7/3980 (0.18) 2.40 (1.17-4.91) 0.02
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 64 (0.98-2.74) 0.06
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Peroxisome proliferator—activated receptor 7 agonist improves
artenial stufiness in patuents with type 2 diabetes mellitus and
coronary artery disease

Tie ¥u™', Wan Jin™', Guang Wang™*, Fuchun Zhang®, Jieming Mao®, Xian Wang*"

Table 2

Metaholic parameters and PWY before and after 12-week follow-up in diabetic patients with CATD

Parameters Diabetes with CAD (n = 21) Diabetes with CAD + REG (n = 25)

Bascline After 12 wk Basecline After 12 wk

Metaholic pammeters
Total cholesteral {mmol/L) 449 +0.15 403 017" 4.50+0.14 375 =011*
HIOL {mmal/L ) 110+ 006 128+ 006" 113 = 0005 1.30 = 006*
LOL {mmaol/L) 279+0.14 233+ 0.15* 2EI =014 20 = (G e
Trighycerides (mmol/L) LES (1 A40-2.33) 1 A3 {1.03-1.81) 1700 1L 48-24H) 1.43 {1.08-2.08)
Fasting insulin {mlLI/L) 104+ 1.22 1041 +1.24 124+ 1.37 97+ 111
Fazting plazsma ghicose {mmal/L) GAD = 030 6.73+0.33 G =04 556+ 017"
HbAue (%) 6E3 =027 6.3=017 645 = 0,20 SER 010"
HOM A-TR 303039 32E+=02 345 +0.30 el =021 %!

PW {oms) 1664 + 538 1670+ 41.3 1615+ 44 1525 £ 43.1 +1

MCP-1 {peimL) 304+ 54.2 262+ 501 32420 273 =400

CEP {mz/L) 204 =031 133029 1.71 = 0.24 0,73 = (UG vt

J. Yu et al. / Metabolism Clinical and Experimental 56 (2007) 1396-1401



Effect of thiazolidinedione therapy on restenosis
after coronary stent implantation: A meta-analysis
of randomized controlled trials

Evangelos 5. Rosmarakis, MD,*" and Matthew E. Falagas, MDD, MSc, DSc™ Athens, Greece; and Boston, MA

Figure 3

Revview: Thiazolidinediones effect on restenosis
Comparisan: 01 Thiazolidinediones (TZD) compared to standard therapy at a six-month follow up
Qutcome: 0 Target lesion revascularization

Study TZD Standard OR (random) Wieight OR (random)

of sub-category niM n'M 5% CI %o 895% Cl

Takagi et al 3723 9/21 8 27.05 0.20 [0.05, 0.89]
Choi et al 4/38 9/45 —_—— 33.05 0.47 [0.13, 1.67]
Csman et al 2/B i/a + - 15.84 0.56 [0D.06, 4.7&]
Mishic et al 2/286 16/28 f—— 24.05 0.06 [0.01, 0.32]
Total (95% CI) 95 102 eon— 100.00 0.24 [0.09, 0.81]
Total events: 11 (TZD), 37 (Standard)

Test for heterogenaity: Chi? = 4.39, df =3 (P= 22), P = 31 6%

Test for overall effect: 2= 2,96 (P =.003)

01 02 05 1 2 & 10

Favours TZD  Fawvours standard

(Am Heart ] 200/;154:144-50.)



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

Jateni A, Doy Benass’ Chaambovn], Degwtad |4 E ok, Eviornd Erciricnn, Soesimas oss- S | kon K Movie, Slen M Sare g H Tan
Papme | Lefibre, G D rTony. Ebarfuard Srand, Rk ' oo, L Wi e, fohs Berencge e Bakoslona] Alan Goly, Rokar | Hene
L e ontrma; Ak by Losksn, Morn Bokd Asnonas Mosors, Yokdn Progs, Toorses Podor Anded Soheen, Wi Sdverbe
ey Safy vt by, O Sl iy, oo Skl 0] Sasindy o Tanof, on el of ihet PROGETRAS isiligalon”

Lancet 2005; 366: 1279-89

25—
— Fioglitazone (514 events)
= Placeho (57 2 events)
20+
<
£ 1s-
B HR-0-90 (95% Cl 0-80-1-03)
5 -
£ p-0-035
B 10+
g
<
&=
5 —
o | T | | |
] & 12 24 30 36
Time from randomisation {months)
Numbers at risk
Pioglitazone 2488 2373 2218 2146 348
Placeho 2530 2413 2215 2122 345

Figure 2: Kaplan-Meier curve of time to primary endpoint®

*Death from any cause, non-fatal myocardial infarction {including silent myocardial infarction), stroke, acute
coronary syndrome, leg amputation, coronary revascularisation, or revascularisation of the leg.



PIOGLITAZONE AND CV RISK

0.01 0.10 1.0 10.0 p
All-cause mortality (Overall) F‘ﬂ 0.008
Placebo 1 0.210
Metformin = . = 0.790
Sulfonylureas —— 0.020
Rosigitazone = . | 0.570
Glitazars = . = 0.101
Shorter-term ‘ . ‘ 0.137
Longer-term ' 0.022
Nonfatal CE (Overall) —-H 0.140
Nonfatal HF (Overall) —— 0.061
Better Pioglitazone Better comparator

Mannucci, Monami, Lamanna, Gensini, Marchionni - submitted
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Effect of Rosiglitizone on the Risk of Myocardial Infarction
and Death from Cardiowascubar Causes
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Table 5. Risk of Myocardial Infarction and Death from Cardiovascular Causes
for Patients Receiving Rosiglitazone versus Several Comparator Drugs.
Odds Ratio
Comparator Drug (95% Cl) P Value
Myocardial infarction
Metformin 1.14 (0.70-1.86) 0.59 e
Sulfonylurea 1.24 (0.78-1.98) 0.36
Insulin 2.78 (0.58-13.3) 020 < fpm—
Placebo 1.80 (0.95-3.39) 0.07
Combined comparator drugs 1.43 (1.03-1.98) 0.03
Death from cardiovascular causes
Metformin 1.13 (0.34-3.71) 0.84 Y
Sulfonylurea 1.42 (0.60-3.33) 0.43
Insulin 5.37 (0.51-56.52) 0.16 <
Placebo 1.22 (0.64-2.34) 0.55
Combined comparator drugs 1.64 (0.98-2.74) 0.06
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Intensive blood-glucose control with sulphonylureas or insulin
compared with conventional treatment and risk of complications
in patients with type 2 diabetes (UKPDS 33)

UK Prespective Dfabetes Study (LHEDRS] Groop®

Wealnn Hba,, (%)

El-omide mortalty = &3

Chiliom nosamida. [n=6197 1=6 180 mns 169 OB7 107 D-B1.3T)
Gibencbmide [n=E15) 14 180 162 158 D4z D5l D' T3-115

Nzl jn=311) 164 1580 186 158 Crd8 0.5 t'l!'-?E-i-i-'-fr

Myo0 ardlal nfarction p=lEE

Chilomnopar de (n=615) 100 1EZ 158 ir9 28 O:ET [DE8-1-13

Gibar mide (n=&15) L iE2 id4d iv% O DEE C:7E D BO-1 Ol

n=in n=511j 145 1632 1586 17§ O 2d o857 }'n-m.i-r:ﬂ:ﬁ

Siroke p=0-072

Lo | s r i o | i 15 2% a7 Ed &:0 it ol 104 [0:B5-1.B8)

CibencBmide [n=E&15) 45 47 TO &0 D12 138 |D-50-3 ' DE)

sl jneSii) 43 &7 I ED 48 - = fu:.-s.r.i =

Amput aionor death from PYD  p=00d0

Chiom nopar da [n=615) g 15 o8 16 5 Bz D47 [D17-1.2 ——
Glibancamide jn=61%) - 15 D8 16 rid 048 [047-1 51 —_—
nsln [n=511) iv 15 is6 16 DBF 106 (05842017 ==
o s o ) pe=D:20

Chlormproparide [n=&15) ES 1 0 100 11.8 085 0EE [0ES-14T) -
Glbans mmide |ne=©15) iz 104 1T 118 DoiT OB ;u--drun-gaﬂ -
hisuln n=21i13 i 104 8632 ii-6 C0d5 DT [D:E3-D:5G) El

THE LANCET = Vol 352 « September 12, 1998




Rosiglitazone and Cardiovascular Risk

Limitations of Nissen and Wolski’'s meta-analysis

e Inclusion of trials with non-cardiovascular endpoints
» Selection of trials (duration >24 wk, GSK-sponsored)

» Questionable statistical methods: Peto’s analysis, fixed
effect model

« Different duration of follow-up in rosiglitazone and
comparator groups



Rosiglitazone and Cardiovascular Risk

Limitations of Nissen and Wolski’'s meta-analysis

 Inclusion of trials with non-cardiovascular endpoints
» Selection of trials (duration >24 wk, GSK-sponsored)

» Questionable statistical methods: Peto’s analysis, fixed
effect model

« Different duration of follow-up in rosiglitazone and
comparator groups



I REVIEW
Long-term Risk of Cardiovascular Events

With Rosiglitazone
A Meta-analysis

Sonal Singh, MD JAMA. 2007;298(10):1189-1195
Yoon K. Loke, MBBS, MD

Curt D. Furberg, MD, PhI)

Myocardial Infarction

Mo, of Everts/Total (%)

[ I Relative Risk Favaors : Favars
Source Rosiglitazones Contmol Weight, % 95% Cl) Rosiglitazone | Control
kahn et al,” 2006 24/1456 (1.8) 342826 1.2) J1.62 1.40 [0.84-2,35) ———
Clargie et & & 2007 5110 [4.5) o114 (D) Q.63 11.40 (0.64-203.69)
Zerstain at al® 2ooa 16/2635 (0.6) F2E3 (0.3) 12.47 1.78 [0.79-4.01) ——
Herme at al,'2 2007 49/2220 (2.2) 40/2227 [1.8) 55.33 1.23 [0.81-1.88) -
Total jg5% CI) G421 7870 100,00 1.42 [1.06-1.81) <
Total evants: 94 (residitzona), &3 (control)
Test for hatarogenaity: x3=2.77 [F =.43), *=0%
Tests for overal effect: £ =233 (P = .0Z) I T T TTTTTT T T TTTTIT]
0.1 1.0 10

Falativa Risk [35% CI)
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Table 1. Comparison of Statistical Analyses of 42 Trials Involving Rosiglitazone.*

Test Statistic Value (95% Cl)
Myocardial Death from
Infarction Cardiovascular Causes

Data from Nissen and Wolski*

Relative risk 1.27 (0.95-1.71) 1.33 (0.84-2.12)

Odds ratio 1.28 (0.95-1.72) 1.33 (0.83-2.13)

Peto odds ratio 1.43 (1.03-1.98) 1.64 (0.98-2.74) <G
Risk difference 0.00 (0.00-0.00) 0.00 (0.00-0.00)

Data from Nissen and Wolski plus RECORD*

Relative risk 1.24 (0.97-1.58) 1.07 (0.76-1.49)

Odds ratio 1.24 (0.97-1.59) 1.07 (0.76-1.50)

Peto odds ratio 1.33 (1.02-1.73) 1.15 (0.81-1.64) <

Risk difference 0.00 (0.00-0.00) 0.00 (0.00-0.00)




PERSPECTIVE Annals of Internal Medicine

Uncertain Effects of Rosiglitazone on the Risk for Myocardial

Infarction and Cardiovascular Death
George A, Diamond, MD; Leon Bax, M5¢; and Sanjay Kaul, MD Ann Intern MEd 2':”:)?. 147:578-581.

Table 1. Meta-analytic Odds Ratios for Myocardial
Infarction and Cardiovascular Death*

Meta-analytic Myocardial Infarction Cardlovascular Death
Method
k Odds Ratlo k Odds Ratlo
(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 (CC)t 28 1.29 (0.94-1.786) 23 1.21 (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 1.25(1.00-1.82) 42 1.39(0.91-2.13)
Fixed, MH (CC+) 42 1.26 (0.93-1.69) 42 1.7 (0.77-1.77)

o ) . .. - ) -
_C = constant correction for conununyg CC+ = constant correcrion tor con-

tinuity that includes all zero-total-event studies; IV = inverse variance; £ = num-
ber of studies; MH = Mantel-Haenszel; TAC = treatment arm correction for
continuity; TAC+ = treatment arm correction for continuity that includes all

I.CI'D-[CIEQII-L‘.‘VCHT SE'lei.CS.
-l- RCSL[ITS trom HJ]H[GEGL[S l'?l]]dGJ'l.'I.-CH:CCT.'S ::'I.L'l'e'l.l.}-'SCS are id':l'll'i[ﬂl..
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Fixed vs random effects meta-analysis in rare event studies: The
Rosiglitazone link with myocardial infarction and cardiac death*

Jonathan J. Shuster!® * 1. Lynn S. Jones? and Daniel A. Salmon®?

LDepartment of Epidemiology and Health Policy Research, College of Medicine, Universiry of Florida,
Cainesville, FL 32610, U.5.A.
IMidwest Clinical Research, Dayton, OH 45408, US.A
ADepartment of Internarional Health, Johns Hopkins Universiry, Bloomberg School of Public Health,
Baltimore, MD 21205, USA.
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Glycemic Durability of Rosiglitazone, N Engl ) Med 2006;355:2427-43.
Metformin, or Glyburide Monotherapy

Steven E. Kahn, BMLOB. ChoB., Steven b, Haffner, MO, Mark 8, Heise, Ph D,
William H. Herman, M.D., M.P.H.. Rury R, Holman, F.R.C.P,, Nigel P, Jones, M.A
Barbara G, Kravitz, M.5., John M. Lachin, 5c.D, M. Colleen O'Neill, B.5c,
Bernard Zinman, M.D, F.RCP.C_ and Giancarle Viberti, M.D., FRCP,
for the ADOPT Study Group ®

= 40
-y Hazard ratio (35% Cl)
35 Roziglitazone vs. metfonmin, 063 (0.55-0.85); P=0.001 T Chburid
= Resiglitazone vs. glyburide, 0.37 (0.30-0.45); P<0.001 lyburide
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o 0 T T T T T T T T T T
] 1 2 3 4 5
Years
No. at Risk
Rosiglitazone 1393 1207 1073 957 244 124
Metformin 1357 1205 lo7e 950 gla 111
Glyburide 1337 1114 958 78l 617 218
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# cases
Patients
% pat.

Follow-up (y)
Incidence(0/00)

Rosig. Metf.
24 20
1456 1454
1.65 1.38
4.0 4.0
4.1 3.4

Glybur

14
1441
0.97

3.2
3.0

Rosiglitazone and Cardiovascular Risk

Edoardo Mannucci, M.D.
Matteo Monami, M.D., Ph.D.
Niccold Marchionni, M.D.

University of Florence
50141 Florence, Italy
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Congestive heart failure and cardiovascular death in patients 2
with prediabetes and type 2 diabetes given thiazolidinediones:
a meta-analysis of randomised clinical trials

Rodrigo M Lago, Premranjan P Singh, Richard W Nesto Lancet 2007; 370:1129-36
B Weight  Risk ratio (95% C1) Risk ratio {95% CI)
Rosiglitaz one ws cortrol*® 237 % 1.49(0-62, 3.53) L
Rosiglitazone vs placebot? 12.2% 181(0-55 6.02) .
Rosiglitazone vs placebo* 0%  FO0(159, 3076) —»
Rosiglitazone vs placebo™ 1.7% 288012 69.94) i *
Rosiglitarone vs metformin and sulforylurea® o4-4% 224 (127, 3-96) —-—
Total 100.0%  2.18(1.44, 3.22) —eali-
Test for heterogeneity: y°=3-33, df=4 (p=0.501, 1¥=0%
Test for overal| effect: Z=3-65 (p=0.0003)
T T T T T 1
01 0.2 0.5 1 2 5 10
Decreasad risk Increased risk




PIOGLITAZONE AND CV RISK

0.01 0.10 1.0 10.0 p
All-cause mortality (Overall) F‘ﬂ 0.008
Placebo 1 0.210
Metformin = . = 0.790
Sulfonylureas —— 0.020
Rosigitazone = . | 0.570
Glitazars = . = 0.101
Shorter-term ‘ . ‘ 0.137
Longer-term ' 0.022
Nonfatal CE (Overall) —-H 0.140
Nonfatal HF (Overall) —— 0.061
Better Pioglitazone Better comparator

Mannucci, Monami, Lamanna, Gensini, Marchionni - submitted



Rosiglitazone and cardiovascular risk

* Rosiglitazone (as well as pioglitazone) increases the risk
of hospitalization for heart failure; for this reason, its use in
patients with coronary artery disease (or any heart disease)
should be very cautious.

At present, there is no evidence that rosiglitazone
Increases the risk of myocardial infarction. The results of
recent meta-analyses are unsubstantial.

 Although rosiglitazone reduces the risk of re-stenosis after
coronary agioplasty, this drug does not appear to confer
any protection from cardiovascular disease in primary
prevention.



AETICLES

Articles LT

Intensive blood-glucose control with sulphonylureas or insulin
compared with conventional treatment and risk of complications
in patients with type 2 diabetes (UKPDS 33)
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Rosiglitazone reduces microalbuminuria and blood pressure
independently of glycemia in type 2 diabetes patients

with microalbuminuria
George L. Bakris® Luis M. Ruilope®, Stephen O. McMorn®,
Wayde M. Weston®, Mark A. Heise®, Martin I. Freed® and Lisa E. Porter®
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Glycemic Durability of Rosiglitazone, N Engl ) Med 2006;355:2427-43.
Metformin, or Glyburide Monotherapy

Steven E. Kahn, BMLOB. ChoB., Steven b, Haffner, MO, Mark 8, Heise, Ph D,
William H. Herman, M.D., M.P.H.. Rury R, Holman, F.R.C.P,, Nigel P, Jones, M.A
Barbara G, Kravitz, M.5., John M. Lachin, 5c.D, M. Colleen O'Neill, B.5c,
Bernard Zinman, M.D, F.RCP.C_ and Giancarle Viberti, M.D., FRCP,
for the ADOPT Study Group ®
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= Resiglitazone vs. glyburide, 0.37 (0.30-0.45); P<0.001 lyburide
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Glycemic Durability of Rosiglitazone, N Engl ] Med 2006;355:2427-43.
Metformin, or Glyburide Monotherapy

Steven E. Kahn, M.B., Ch.B., Steven M. Haffner, M.D., Mark A. Heise, Ph.D.,,
Willlam I-Ilﬁ11.1|1 M.0., M.PLH. Rury B, He |*11  F.R.C.P, Nigel P, Jones, M.A
Barbara G. Kravitz, M.5., John M. Lachin, Sc.D_ M. Colleen O'Neill, B.Sc.,

F!rrr'.lrr| .?:l'r'lilfl. M.D. F.R.CP.C :||'-'| Giancarla Vibarti, M. F.RLC.P,
for the ADOPT Study Group ®

Rosiglitazone Metformin  Glyburide

number of patients (perﬂgnt)

Men 32 (3.95) 29 (3.36) 8 (3.35)

Women 60 (9.30) 0 (5.08)*% 21 (3.47)*
Lower limb 36 (5.58) 8 (3.05)F 8 (1.32)*
Upperlimb 22 (3.41) 10 (1.69) 9 (1.49)
Spinal 1 (0.16) 1 (0.17) 1 (0.17)
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BONE FRACTURES AND HYPOGLYCAEMIC TREATMENT IN TYPE 2
DIABETIC PATIENTS: A CASE-CONTROL STUDY.
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Lower Higher OR Lower Higher OR
0.1 1.0 10.0 01 1.0 10.0
Secretagogues |- 0.67[0.33;1.34] s 0.77[0.441.37]
Metformin R 0.72[0.33;1.56] —d 0.94[0.54;1.65]
Insulin T+  1.52[0.86,2.70] o« 1.77[1.052.97]*




