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Meta-analysis and diabetes
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Qualita degli studi primari e revisioni sistematiche: rating del livello delle evidenze

la

Metaanalisi o review sistematiche basate su piu studi di livelli b
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Summarize the Evidence
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1. Narrative review: 52 v
(0) A
It has the disadvantage to summarize available eviden%\af%ﬁ&g Roally synthetizing it in simple
numbers ed\)\@‘ 60(\\‘
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2. Pooled analysis (meta-arég\mg\gé%ﬁdlwdual data)
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Meta-analisi i@&ﬁ) psttidi, in genere studi clinici randomizzati, vengono individuati,
vaIutatiOg;\’l\h\\:?l{@@\\}e protocollo della meta-analisi prima che siano noti i risultati degli studi
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3. Meta-analysis of published data



What is a meta-analysis?

Potential strengths

Meta-analysis is the statistical combégé?lng@‘]@results
from two or more sng@b?tQ@ﬁfdles
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2.
Sog&\ QEQJ@t?overmes arising from conflicting claims

G\Q%bﬂ?ty to answer questions not posed by individual studies



Meta-analysis
Potential strengths 5 0%
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1. Increase in power: the power of a mef@anakySis is that of a single
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trials included in the meta-ang{?s?sQ(ega
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Chlorpropamide l Gﬁbenc!amide Insulin OVERALL
(n=615) (n=911) (n=2,145)

, , 2 0% 0% 0.78 0.87 0.84 0.052
R 6‘6\ \le§368-1.12) (0.60-1.01) (0.70-1.09)  (0.71-1.00)
(GQ G\a
‘\\'\\13? G\]G
o Qo‘5 o \Y 1.01 1.38 0.86 1.11 0.52
% (0.65-1.58) (0.92-2.08) (0.57-1.81)  (0.81-1.51)
UK Prospective Diabetes Study (UKPDS) Group.
The Lanc&02/olume 352, Issue®981, Pages 8370-%53 0.94 0.44
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CV outcome studies in T2DM

Power calculations

Mean follow-up (y)
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Strengths

Underpowered studies
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Effect of Intensive vs conventional treatment on glaé‘g mlcrovascular

and macrovascular coWchm%s
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Prevention of cardiovascular disease through (
glycemic control in type 2 dlabetes.

Increase in power d\a\
0 2\
) \\‘36 S
A cardiovascular events \30 NN
QW ot
Study name Statistics for each séu@% 66\ Odds ratio and 95% CI
Odds Lower Upp ((\ lg( g
ratio limit -\%\ p-Value
ACCORD 0,944 DB‘»Q\GO 1, 0,746 0,455
ADVANCE 0,937 ‘a% OSB 9 -1,035 0,301
PROACTIVE 0, 136 5&}@ 0,966  -2,346 0,019
UKPDS 33+34_ 0052 \16‘& 1,003  -1,920 0,055
BRI (GQGS ........ 0.500.....1.028,... ;L4425 ... Q154
e\ ?(,G\l 893 0832 0957 -3,182 0,001
-‘---60 --(--‘\ --------------------------------------------------------------------------------------------------------------
0\6 ol

Favours Interv. Favours Conv.

E. Mannucci*, M. Monami, C. Lamanna, F. Gori, N. Marchionni HNutrition, Metabolism & Cardiovascular Diseases (2009)



Meta-analysis

Potential strengths
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MRC/BHF Heart Protection study of cholesterol
< lowering with simvastatin in 20,536 high-risk individuals

6\"
A randomized placebo-controlled trial ~ §@°
MRC/BHF Heart Protection Study Collaborative Group* ad\ \6\‘\6‘
A8 O
Type of major Simvastatin- Placebo- Event mt\\; 9@
vascular event allocated allocated . . e 6 \" \'6(\\
(10 269) (10267) ' 00\ ‘E:»\O\
Coronary events \\‘a : (G ‘a
Non-fatal Ml 357 (3-5%) 574 (5-6%) % <
Coronary death 587 (5-7%) TO7 (6-9%) d\) d\ 60(%—-—
1
Subtotal: major coronary event 898 (8-7%) 1212 (11- m eg‘a ‘I 0-73 (0-67-0-79)
Q( 1 p<0-0001
0(\ 5\ '
\\% '
Strokes eo @ :
Non-fatal stroke 366 ( \- _-':_
Fatal stroke (1- 2/6) E =
Subtotal: any stroke 6\‘ %‘AE&V) 585 (5-7%) .. 0-75 (0-66-0-85)
'3( ' p<0-0001
\U\
ANY MAJOR VA%Q&QEVEQQ 2033 (19-8%) 2585 (25-2%) ’ 0-76 (0-72-0-81)
S— \‘ R<0:0001,
AN &Q& ?G 1328 (12-9%) 1507 (14-7%) ’ 0-87 (0-81-0-94)
p=0-0003

Lancet 2002; 360: 7—22
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Pravastatin in elderly individuals at risk of
vascular disease (PROSPER)

A randomized controlled trial
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PROSPER study group: \\ 2\ \3@6
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Placebo (n, %) (A:g;\ﬁ:; ) Rrivastatin (n, %) (n=2891 ) Hazard ratio (95% CI) p*

Primary endpoint 6\
Coronary heart disease death or non-fatal myocardial 473 (1?-@ 408 (14-1) 0-85 (0-74—-0-97) 0-014
infarction or fatal or non-fatal stroke
Secondary endpoints ‘\

H H H "H')ﬂ!‘l(\‘l\ (‘IW fa™W e V. RY et
Fatal or non-fatal stroke O . *5) 135 (4-7) 1-03 (0-81-1-31) 0-81 I
Deaths 15éd (\t sil
Coronary heart disease w O 122 (4-2) a4 (3-3) 0-76 (0-58-0-99) 0-043
Stroke d‘a . (\e 14 (0-5) 22 (0-8) 1-57 (0-80-3-08) 0-19
Vascular \a 6\0 157 (5-4) 135 (4-7) 0-85 (0-67-1-07) 0-16
MNon-vascular ‘6 e‘ 149 (5-1) 163 (5-6) 1-11 (0-89-1-38) 0-38
Cancer a \l 91 (3-1) 115 (4-0) 1-28 (0-97-1-68) 0-082

== PP N R

All causes 306 (10-5) 298 (10-3) 0-97 (0-83-1-14) 0-74

Lancet 2002; 360: 1623—-30.



Efficacy and safety of cholesterol-lowering treatment

Prospective meta-analysis of data from 90,056 participants in 146\06\ 3
randomised trials of statins 6\0\ \\3',\\
Cholesterol Treatment Trialists” (CTT) Collaborators . a(\ ‘\d\ °

- \&6\\ N2\ 6

. \ . . a\\'
Any death 3832 (8-5%) 4354 (9-7%) 50@? %\d\\ 0-88 (0-84 -0-91)
N2
6\)\6? G‘\‘\lle( i | |

N % d&? 1.0 15

\ © ( Treatment Control
AN (~
) 2 Q\Q better better
LOO\“ ] n?}\e Effect p<~0-0001
!E;v 0{\1\'-}9\\ ¥ é
Any stroke 0\3 da‘é\ 0(3-0%) 1617 (3-7%) R‘D" 0-83 (0-78-0-88)
\ 2
Q‘e‘)@(e\a\‘ — I |
‘\si\\la . Oe\le 0-5 1-0 1.5
05" (N
. 69 e( Treatment Control
O\ ? better better
Effect p<<0-0001

Lancet 2005; 366: 1267-78



Meta-analysis

Potential strengths
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Pancreatitis, Pancreatic, and Thyroid Cancer With
GLP-1-Based Therapies

M. Elashoff, V.A. Matveyenko, B. Gier, R. Elashoff, P.C. Butlerd\()\6 6\’\

\
\\ %\d
\‘ \\@
PANCREATITIS A(\G\O (\\\3“

Drug Pancreatitis events Control events Odma (@] VSéoarol drugs P-value vs control drugs
Exenatid 971 1433 o & es 2 = 10-16
S?tzr;'ip;tii 131 306 d\)’\'6 O(N 6.74 2 < 10-16
Controls a3 678 6 —

RoFCr
N\O(\ \G 5\9 i
Pancreatitis, sitagli \(\ i e - -16
e c&gt@@ O(\Q : . P=2x10
& \O T T T 1 I
(O ef°
(2 N 1. 2 4 8

0.125 0.25 0.5
(GQ e\0

a2 O el Odds rati
This studxgkt&‘? Wy methodological > ratio f

problgmg repdted to data management,
underreporting adverse events and 7-fold increased risk of pancreatitis

confounding factors. Gastroenterology 2011; 141:150-156




pancreatltls risk

A meta-analysis of randomized cli T
y g:tggfé@ﬁ

50°‘e

(2
» 109 trials with duration >32\@\ﬁgﬁ¥é with available
iInformation ,a(o\e 9@‘5‘)

o Exposure @‘?%%ﬁatlent—years

a’\a (‘5\0

- Cage3 pbdCute pancreatitis: 36

M. Monami', I. Dicembrini4> & E. Mannucci® Diabetes, Obesity and Metabolisrm 2013.



DPP-4 inhibitors and pancreatitis risk

A meta-analysis of randomized clinical trials

M. Monami', I. Dicembrini¢3? & E. Mannucci? &

First author (ref) MH-OR P Relative \\ \ oa@
(95% Canfidence Intervals) weight (%) 0001 001 0.1 1.0 100 o PX0 X a\r\
e

Raz 2006 (41) 0.089 0004 2192  0.14 342 COG\ \d\\ - it 1 i
NCTOO575588 (1) 0.200 0010 4178 030 3181 +o 2 S o 428 z 430
NCTOOT22371 (1) 0250 0010 6152 040 3.43 . \\% S ° 922 1 ee3
Secherbaum 2008 (85) 0.318 0013 7878 0.48 342 T \\ o 156 1 150
NCTOOE 14939 (1) 0320 0013 8202 0.50 3.40 o 8s 1 8s
NCTO1289119(1) 0.333  0.014 8221 0.50 3.42 N o 252 1 253
Plutzner 2011 (21) 0.335 0021 5368 0.44 457 e @) O 1 878 1 328
Bergenstal 2010 (52) 0389 0019  B8.141 0.54 380 \ '—Q@—‘—'—' o 186 2 325
NCTOOT00817 (1) 0.677 0027 16675 081 3.43 ) o 219 1 446
NCTO1204294 (1) 0.831 0,034 20523 o 91 (\ 5\ Q 1 450 L] 124
Wiliams-Herman 2010(45) 0980  0.061 15708 1 551 1 540
NCTDO482729 (1) 0994 0,062 15 920 Q us7. 1 e2s 1 821
Rosenstock 2010 (10) 1.000  0.041 q@ :9 1 491 o 163
Hollander 2011 (28) 1.455 0059 \h 03 1 381 o 184
NCTO0996658 (1) 1496  0.060 §‘ﬁo 3.41 3 186 o o2
DeFronza 2012 (5) 1.496 &_@ ‘5 343 i 1.038 o 517
Ferrannini 2009 (69) 1.498 s ( 10.97 —1®— 3 1.396 2 1.393
Pan 2008 (53) o ao 343 3 440 o 220
Rosensiock 2009 (6) &Q ?291 0.80 3.42 1 260 o 130
Garber 2008 (60) @ﬁg’s 38554 079 3.42 1 305 o 158
NCTODSS54447 (1) \ & 0. 181 22.113 0.57 6.09 2 631 1 830
mrrmmn Qo e S8.033 060 3.42 1 170 o 132
‘?? )? el o 120 T3a% 0.51 3.42 i 261 pt 288
49) 2 “5 0.121 T3 418 0.50 3.43 1 588 o 584
2012(51) 0.306 186538 0.22 342 '._ \ 183 o 409
o m 0515 1688 0817 100,00 20  11.683 . s.073

MH-OR: 0.93 (051—169) Diabetes, Obesity and Metabolisim 2013.



Metformin and CVD

UKPDS 34 R
PN \Co
Effect of intensive blood-glucose control wit et on
complications in overweight patients with _‘ €. A\ etes
07, 8O

Insvlin/sulfonylurea Conventional
SU) (n=411)
(n=951)

Metformin
(n=342)

N
Absolute ri ‘\(/\%(GQ\per 1,000 patient-years)
\

g
Myocardial infarction d.a\ha(\éﬂ% 14 .4 18.0
\O
Stroke 96(6\36\,@“5\ 3.3 6.2 5.5
1Y)
All-cause :@@Q?ali@a(e 13.5*T 18.9 20.6
PN

\
*F’<6\(@% @@‘(e“ntional; TP<0.05 vs insulin/SU

UK Prospective Diabetes Group. Lancet 1998;352;854—-65.



0.1

1.0

vs placebo

o

\V£S thiazolidinedio&@\h‘
29 ox®)
SN
Q% \2

(©
. \Z
5\\\\‘6() G\‘e

O\@QO poter

omparators

0.79 [0.64—-0.98]

1.00 [0.83—1.21]

1.07 [0.54—2.10]

Lamanna C, Monami M, Marchionni N, Mannucci E. Diabetes Obes Metab 2011;13:221-8.



SU and MACE

Major CV events: . \\f&\\s :@@?reas —

Comparators #Trials MH-OR LL UL P 0.1 1.0 1 O&OC‘;\Q}?%\ &\ﬁé}ts # Patients # Events # Patients
o L7, 4
Rosiglitazone 6 0.74 0.50 1.10 0.140 i D 6\\‘3 A \\‘e(e 209 3.490 251 3.714
Placebo/No therapy 2 0.87 0.71 1.07 0.190 Oe > d\ ‘50( 279 1.306 225 969
Metformin 2 0.95 0.34 270 0_9-3_.a i\e o 78 1.589 85 1.610
Insulin 2 0.98 0.80 1.2(“\%90 b ‘5\9 278 1.252 209 929
o0 aof
GLP-1RA 2 1.05 @@»\-286( 0 8 380 9 515
Pioglitazone 8‘6\61 6(%\76(\%14 0.740 86 3.173 80 3.195
DPP-4i Q@ ,a.él; 1.20 2.87 0.005 | —— 61 3.701 32 3.704
AGi ‘\\"\\]3 ) G\]@( 295 0.50 17.27 0.230 * 4 140 2 228
o2 O

voP ge‘ _

)a\-cau e mortality: 1.22 [1.01-1.49] P=0.047

MH-OR, Mantel-Henzel odds ratio.
Adapted from: Monami M, et al. Diabetes Obes Metab 2013 (in press).



MACE Even
e
0.0 1.0 10.0 ‘500
N\~
o . o
Myocardial infarction —— Oed 6\60 120 0.64 [0.44—-0.94]
e 2
-a((\ . Q(Gg
Stroke »@ef‘ﬂ\e S\ 74 0.77 [0.48—1.24]
\4\‘?»\\! G‘:\Q\:
Mortality , 3o é\o(\e—l—' 101 0.60 [0.41—0.88]
2 RT=)
@2 Y
C\|ariortaditsy s 52 0.67 [0.39—1.14]
N P

Monami M, Ahrén B, Dicembrini |, Mannucci E. Diabetes Obes Metab 2013;15:112-20.



Saxagliptin and MACE

\9‘
Results of the SAVOR trial: primary endp@met

NN\ \\6\
3 A\
Hazard ratio, 1.00 (95% ClI, 0.89-1.12) ~ \\ @6

. 144 p<0.001 for noninferiority d\

X 124 P=0.99 for superiority 6 \

= 6\\0‘\1 (G

é 10— 2-yr Kaplan—Meier rate: 6\)\6' 60(\ Saxagliptin

- Saxagliptin, 7.3% c o\

87 g Placebo, 7.29% (({\e

= .

= 64

E 4- ‘a\h@

"’E ?3'(3\66 o) Placebo

(GQ -
\‘@Q T T T T 1
NN . N0 180 360 540 720 900
09 (X\C

()\69 ?G‘ Days

Scirica BM, et al. N Eng!/ J Med 2013 (in press)
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No specific screenlng/dlagnosteogr ures
A\ A(‘
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AN\U‘
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Selection of relatively healthy populations




Comparison with meta-analysis of early t5
\
(\‘ad \6\\'6\

SAVOR-TIMI 53
OO
’\é‘!ﬁ;\x

Number of patients 16,49%500 é\ 41,959
Number of events \)1\ (\\Ide—*| 495 "
o Y 0
Duration of follow-up (years) ) 066 %’450 3.7%"yr ~1.0 I 1.2% yrI
_a((\\e (é@@edian) (mean)
Mean age (years) 0@0(\6\6 S\ 65 55
Mean duration of diabetﬁ\&%a&s@\o 12 5
Mean BMI (kg/m?2) \ad'a '\0(\6 31.1 31.1
Mean HbA . Oégé‘a wet 8.0 8.2
\o
W P
. QO ((
0\0 ol

Scirica BM, et al. N Engl/ J Med 2013
Monami M, et al. Diabetes Obes Metab 2013;15:112-20.



GLP1-RA and MACE

Meta-analysis of available RCTs

All trials
MN= 25 RCTs

MH-OR: 0.78[0.54;1.13]; p=0.18

vs. placebo (o

N=12 RCTs_ )2 . (\©

X2 c\O
MH-OR: 0.51[0&@@%@\@0.029
oSN P
gt ot 0.5 1.0 1.5

Monami M, Dicembrinil, Nardini C, Fiordellil; MannucciE.
Diabetes Obes Metab. 2014 Jan;16(1):38-47



Lixisenatide and MACE

ELIXA trial — primary endpoint

OV %
100 209 Hazard ratio, 1.02 [95% CI, ﬂ-sg_li%b‘a o ‘\d\\Q\\a
&
2
2
____——-—'
o
K
(GQ e
0‘5\\ {:&qﬁﬁk Risk
O\@Q QG lacebo 3034 2759 1566 ATG
Lixisenatide 3034 2785 1558 484

Pfeffer MA, et al. N Engl J Med 2015; 373:2247-57.



Liraglutide and MACE

LEADER trial

\\
\%
%, N \\6 \\

(.
2

@

5 © X TANY
Table 1. Primary and Secondary Outcomes.® ~ 0 \e\ %‘\‘ \\»0
Liraglutide Incidence ;abo ‘a Incidence Hazard Ratio
Outcome (M =4668) Rate 6\ =4\Té‘e Rate (9526 CI) P Value
no. of events, \)\.6 ‘\ no. of events)
no. of patierts (94) 100 pati, A'l‘a. ierts (6] 100 pati ent-yr
Primary composite outcomet 608 (13.0) N\ G4 ~ 604 (14.9) 3.9 0.87 (0.73-0.97) 0.01 ]
Expanded composite outcomef 948 (20.3) \ V' 5h(v3 B 1062 (22.7) 6.0 0.EE (0.BE1-0.96) 0.005
| Dreath from anmy cause 381 (38.2) 2.5 0.B5 (0.74-0.97) 0.02
Dea m cardiovascular causes = = 1.6 078 [0.66—0.93) 0.007
Dreath from noncardiovascular causes @ ) (\g\ . 169 (3.6) 1.0 0.95 (0.77—1.18) 0.66
Myocardial infarction§ d‘a a2 5@ ®) 1.6 339 (7.3) 1.9 0.86 {0.73—1.00) 0.046
Fatalf \a '@b.li} 0.1 28 (0.6) 0.2 0.60 (0.33—1.10) 0.10
Monfatal a(a \‘e“ésl (6.0} 1.6 317 (6.8) 1.8 0.88 {0.75—1.03) 0.11
Silent] (GQ \a 62 (1.3) 0.3 76 (1.6) 0.4 0.86 (0.61-1.20) 0.37
Strokef . \‘a Q G(G 173 (3.7) 1.0 199 (4.3) 1.1 0.86 {0.71-1.06) 0.16
Fatalf 6\’\_\ . Oe\l 16 {0.3) 0.1 25 {0.5) 0.1 0.64 {0.34-1.19) 0.16
Monfatal | 159 (3.4) 0.9 177 (3.8) 1.0 0.89 {0.72-1.11) 030

Marso SP, et al. N Engl J Med. 2016; 375:311-22,



Semaglutide and MACE
SUSTAIN-6 trial

Table 2. Primary and Secondary Cardiovascular and Microvascular Outcomes. n\‘\a(\
. ('™
Semaglutide \\ ard Ratio
Outcome (N=1648) d@@ d\’\.‘a {959 CI)= P Value
no. /100 & (© ,.-'J!m
ro. [2a) [PEFEOHT-Yr ’(3 \\IG PEFSONE-Yr
Primary composite outcomej 108 (6.6) 324 (%) 92 1@{%‘5’] 4.44 0.74 [(0.58-0.95) < 0,001 for
e ) 2 noninferiority;
(.(\\ (Gg 0.02 for
Al \UAY
Expanded composite outcomed 199 |:12 BN\O 6\81? 264 [(16.0) B.36 0.74 (0.62—0.85) 0.002
All-cause death, nonfatal ryocardial \g\(\ 3.66 158 (9.6) 4.81 0.77 [0.61-0.97) 0.03
infarction, or nonfatal stroke @\ 0‘
Death \a
From amy cause (6 %2 38 1.82 &0 (3.6 1.76 1.05 (0.74-1.50 079
ny 7\ (3.8) (3.6) ( )
From cardiovascul t@ge (G\ 44 (2.7) 1.29 46 (2.8) 1.35 0.98 (0.65—1.48) 0.92
Monfatal myoca ;2 o 47 (2.9) 1.40 64 (3.9) 1.92 0.74 (0.51_1.08) 0.12
Nonfata| PR ¢ \ 27 (1.6) 0.80 44 (2.7) 1.31 0.61 (0.38—0.99) 0.04

\)\v\ Y A4

Marso SP, et al. N Engl J Med. 2016,



Study Rosiglitazone group Control Odds raiio
group 9595 Cl)

Number of events/total number (%) d\e’{e\ ) d,\,\:a\\a Z

Myocardial infarction \\060 Ga »
7\
Small trials combined 44/10.285 (0.43) 22/%@@@36)60(\\‘ 1.45 (0.88-2.39) 0.15
.09 \
DREAM 15/2.635 (0.57) 0((\\ %/2‘(@@@.34) 1.65 (0.74-3.68) 0.22
ADOPT 27/1.456 (1.85)‘\‘\0(\ e M R®.895 (1.42) 1.33 (0.80-2.21) 0.27
A R \~
Overall \\30 (‘ g\(\0 1.43 (1.03-1.98) 0.03
Death from cardiovascular causes \? ' . S
(0\66 (‘5\0(\
Small trials combined Qa @’5\/@845 (0.36) 7/3.980 (0.18) 2.40 (1.17-4.91) 0.02
Q(G o\
DREAM %‘\’Q\\‘a '\OG\‘G 12/2.635 (0.46) 10/2.634 (0.38) 1.20 (0.52-2.78) 0.67
ADOBJ\@QO OG‘ < 2/1.456 (0.14) 5/2.895 (0.17) 0.80 (0.17-3.86) 0.78
M \
Overgl 1.64 (0.98-2.74) 0.06

Adabnted from: Nissen S. Wolski K. N Enal J Med 2007:356:2457—71 .



Rosiglitazone:

Media Inquiries:
FOR IMMEDIATE RELEASE Susan Cruzan, 301-827- 662

MNovember 14, 2007 Consumer Inquiries:

888-INFO-FDA \ 60

FDA Adds Boxed Warning for Heart-related Risks to Anti-Diabetes Drug Avan‘tea
Agency says drug to remain on market, while safety assessment conrmu

The U.S. Food and Drug Administration announced today that the manu er of
(rosiglitazone), a drug used to treat type 2 diabetes, has agreed to w | lon to the existing
boxed warning in the drug's labeling about potential mcreased ri eart

People with type 2 diabetes who have underlying heart d lse S hlgh rlsk of heart attack
should talk with their health care provider about the re armn ey evaluate treatment options
FDA advises health care providers to closely rnonltor Avandia for cardiovascular risks.

"FDA has moved expeditiously to review the cardlo ular rl thls drug so that we could inform
patients and doctors at the earliest p055|ble L‘ our |n s," sald Janet Woodcock, M.D., FDA's
deputy commissioner for scientific and me progr |ef rnedlcal officer, and acting d|rectcr of the
Center for Drug Evaluation and Researc A re mmitted to making sure that doctors and
patients have the latest informati the nd benefits of medicines."’

%Kllnw Philadelphia, Pa., was approved in 1999 as an adjunct
to diet and exercise to |rnp x@ ntro d sugar levels. Avand|a is approved to be used as a single
therapy or used in com & \mti rmln and sulfonylureas, other oral anti-diabetes treatments.
uI

During the past y has weighed several complex sources of data, some which show
conflicting result% nsk of chest pain, heart attacks and heart- related deaths, and deaths
atle

from any ca ated with Avandia.
At this tj cluded that there isn't enough evidence to indicate that the risks of heart

atta ifferent between Avandia and some other oral type 2 diabetes treatments.
Th& e, F s requested that GSK conduct a new long-term study to evaluate the potential
iova |sk of Avandia, compared to an active control agent. GS5K has agreed to conduct the
t dy DA will ensure it is initiated promptly.

T ision of Avandia's existing boxed waming — FDA's strongest form of warning — includes the
fg Motvin

Avandia, manufactured by Glax

g statement:

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. In their entirety, the available data on the risk of myocardial ischemi
are inconclusive.




Rosiglitazone and cardiovascular risk

» Inclusion of trials with non-cardiovascular endpoints \\6\‘\’&“

| - o @2 P
» Questionable statistical methods: overestimation (Pg@é@\%g@\%\%)
NS 5@
» Selection of trials (duration >24 wk. GSK-specmsﬁé%;})(\\‘e
L% a7
e Different duration of follow-up in rosi‘gik@z?oeﬁ‘b%mparator groups
c\

“The time limit of 24 wks is Iargel%@, %r?@\&?ect trials showing a possible effect of rosiglitazone on
atherosclerosis. and at the sa@@t ‘egﬁg o long to collect all the RCTs providing informations about a possible
effect of the drug on m%{;gh%ial é%n consumption...”

“...in the DREAM a{‘gﬂA OP{aﬁla s. the duration of follow-up in patients treated with rosiglitazone is longer.
meaning thatthevpr @'tton of CV adverse events is higher. determining a bias against rosiglitazone. which

wouId@g@ o Q“&)rrected”.
6\0 ?GP

Adapted from: Monami M, et al NEJM

AUGUST 30, 2007



Cardiac safety profile of rosiglitazone

A comprehensive meta-analysis of randomized clinical tflajg)e\o\
annucci et al. / International Jowrnal of Cardiology — \ . ‘\»
E. M t al. / Int t {Je [ of Cardiology 143 (2010) I35 6{(0 o\\a‘\

@3@(\6 SV
PUBLISHED TRIALS 6\\' TB&&

GEK-Website [Medline search) . e\t .,
\ O

& From FDA Retrisved from

" 6 . q 8 webste Clinicaltrials.gov
n= 202 n=229 \\‘6 (.(\ n=4 n= 101

Excluded for: Excluded for: VUL =\ 4 Publishe
Duration =4 wesks Duration <=4 wesks Ge isf=d, ar exclude:

n=22 n=7 ad ud=d for L | inasdegustec
shortduratic

Intermu pted Duplicatepublications 4 ((\\ . (G(B shortduration GEKowat
5\9

n=2 n=77 ¢ AQN\F"

[ Retrieved Retrieved =4
Mo control group Mo contr \C.
\& =0 n=60
n-62 Wol's SR
Published [Mediine) \6“@-\'55@" SGA\S | |_ TOTAL J
n=31 e n=50

Mot RCT da . z -\1% RCT i
:= 19 ﬂ\a ‘p_‘\o n: 20 iy Unawvailable
I}J;I\axle On GSK website Interruptad n=17
e ~ n=31 =5
( nﬂe "~ _R-Eﬂ'ie‘_ued from

X Q \lU ) INCLUDED Imsugamr:ir
s & ——
0\6 ? INCLUDED

n=4
TRIALS INCLUDED
n=164




Cardiac safety profile of rosiglitazone

‘\a .

o
A comprehensive meta-analysis of randomized clinical tr|al§) xO"

Diabetes

Trial GSK

Comparators Pbo/None

i
S \2

E. Mannucci et al. / International Journal of Cardiology 143 (20i0) 35— &(D\ \\6\\»
Acute myocardial infarction \\30 @5\6\
0.1 1.0 10. 3\@ ,a\\ﬁ
Yes ésg\ s 1.50]
No 6\\‘3 0[0.65-1.85]
(\\1
MNo 6\ 6 1.09[0.78-1.51]
Yes 1.20[0.86-1.69]
1.10[0.77-1.57]
Metfo —-— 1.25[0.68-2.27]
I..Ire ——-— 1.52[0.81-2.85]
Add-g M{Q\Q’lerapy 1.28[0.92-1.76]
Q@ \lﬁsunn 2.50[0.59-10.68]
Q(G Metformin - 1.21[0.24-6.01]
%‘\\‘\Qa ) OG\‘G Sulfonylureas — - 1.15[0.68-1.96]
‘\690 ?G‘ ¢ ’ 1.14[0.90-1.45 . y
O Overall Lol a2l Nissen’s: 1.43

Bet;ar rosiglitazone

Worse rosiglitazone



Rosiglitazone: FDA 2013

\¥4
B MJ 606\6\: 6\6\\» \

BM.J 2013;346:f3769 doi: 10.1136/bmj.f3769 (Published 10 June 2013 d\)’\6 i c,(\ Page 1 of 2

e
Rt NEWS
A
205 "
e(\)@‘ \3‘\!6
FD\,\@aﬁ%qu? advises easing restrictions on rosiglitazone
1\

(®)
G\ﬁiria@ Tucker

Bethesda, Maryland



Meta-analysis: strengths and limitations

' \o©
Conclusions \0

 Meta-analysis are inevitable whenever there is more t\lgaaii‘ Hal
addressing the same clinical issue (e.g., more thg@%n&xﬂﬁ%

o)
cardiovascular outcomes with the same drt,ggiu e‘ea
N

 Meta-analyses of cardiovascular evgn@? rg@cc)’rted In trials with metabolic
outcomes should be interpre thoﬁl?tlon due to their specific

methodological Ilmltat|or%§e

v' They are thq&mﬁl w@}}ce of information when specific large-scale trials

on card{@%ngar outcomes are unavailable (e.g., Sulfonylureas);
oN©

W
v &‘?8 @dﬁ relevant information even when cardiovascular outcome trials
are avallable particularly for patients at low/medium cardiovascular risk.
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CIN and vitamin use

Contrast-induced nephropathy (CIN) is usually defined by a,g
or 44 gmol/L) or a proportionate (25%) rise in serum QA
after contrast exposure a2 6\\‘3

tSCr) levels

Terza causa di AKT in d\
ambito nsEedﬂher,.
(117%)

Si associa ad un
aurnanto della morbilita
\e della mortalita (da 2 a
3 volte, 35% dei casi di
CIN)

Incidence:

- 5% in mild renal insufficiency
- B0% in severe renal dysfunction and DM.

Fattore predittivo
mdnpendenfe di

mortalitd a lungo Weisbord SD et all. Clin ] Am Soc Nephrol 2008, 3(5). 1274-81.
termine Chen 5L et all. Int ) Cardiol 2008; 126(3): 407-13.




CIN e fattori predittivi noti

Correlati al pﬂzien‘re ‘ Correlati alla proceq

f R\
- IRC S[ araezion ff:srlnmrg;:ai (‘a\\'a\\az:a@ﬁ\d
. - e\ | 6\\‘3

2%
— DM = Mdc ad A¥fdvedosi O,
A el

\CCmrs
6\)M ‘\cl E\’mm

\ G malarita
| @@ Jog®
6\e 6\ . Ripetuta esposiziane in

meno di 72 ore al mdc

1 Etd: 75 aa

2
6‘6 N[
(GQ \2
Q (e —=| Scompenso cardiaco
. ,{\\13 G\le
905\ < (\0 ) .
O\6 ? e == Mieloma multiplo
[ | Sostanze Weisbord SD et all. Clin ] Am Soc Nephrol 2008; 3(5): 1274-81.
nefrotossiche Chen SL et all. Int J Cardiol 2008; 126(3): 407-13.




CIN e fattori predittivi noti

lodinaxol (iso-osmolare) & piu sicuro in tern\m’i\ﬁé\m@smlta rispetto

ad alcuni tipi di mdc a bassa osmolargt@?ggh%xol e ioxaglato) ma

Q\
)
non rispetto ad altri (|opam&\d© gm%romlde iobitridolo,
00 5\9
ioversolo) N\@(@ 3 g\(\a
3o . (\G
e °
X _N©
(GQ \2
NN
(W e

Weisbord SD et all. Clin ] Am Soc Nephrol 2008; 3(5): 1274-81.
Chen SL et all. Int J Cardiol 2008; 126(3): 407-13.



COSE DA FARE

1. Prospero registration
2. Search (medline/clinicaltrials.gov): ”Vrgﬁ%\ (ﬁa’%etes contrast nephropathy”
N\ cﬂ
3. Flow chart e A&7
S @((\ ‘\Q(Gg
4. Database oW e ”
\Na\\ O\Q\(\

5. Analysis ‘a\adz‘é\o@
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COSE DA FARE

. \\z\\\af\

1. PROSPERO website registration AP
@ %\6\

https://www.crd.york.ac.uk/PROSPERQA@i&m@pero.php

a) Descrizione della problemat\igaed;;d\gd

b) Definizione chiara deg@@@@ﬂsi@?della meta-analisi

c) Formulazione de{jﬁ\%ogdsé“s\?da testare

d) Definiziong@éﬁ@e‘@éntuali sotto-gruppi da considerare
e) Defiqigié?fgd@la strategia statistica

f) gitroe



https://www.crd.york.ac.uk/PROSPERO/myprospero.php

COSE DA FARE

2. Search @\\0

a) Published studies: Medlme‘,\(\&rﬁﬁgsé/Cochrane
b) Unpublished studlgéaoﬁ\w(w\%f’mcaltrlals gov

‘3 O(\\.b
‘6\36 ‘5\0
Key- words v@m‘?u@aﬁd contrast and nephropathy and vitamin

L/m[tg@dﬁsgq%nalyﬂs and RCT



http://www.clinicaltrials.gov

e \ § n=7
3. Flow chart X3¢

Duplicatepublications
n=77

Mo control group

n=-4

Mo rosiglit=zone

re?_::'lzent
Mot RCT
2 Q(GQG o
6‘\\‘\\‘ (\Oe\l on 'EEr:':i bsite

COSE DA FARE -



4. Database

0O
20

RANDOIMIZATION, ALLOCATION, BLINDING, ITT (\ad\%za\\a'\\

Sono descritti i metodi per: (a\\'&\\\a\\@@g\

1. Generare la lista di randomizzazione? e 00 A\

2. Rendere espliciti gli attori coinvolti nel processgfgﬁ%gg@\%zzazione: chi genera la lista,
chi arruola i partecipanti, chi li assegna aééﬁﬁ%\u&gﬁﬁ\ppo, ecc.?

3. Occultare la lista di randomizzazion ae&@ndomizzazione centralizzata, buste
chiuse), dettagliando le strate&mﬂ&\ti{@fa\tg per mantenere nascosta la sequenza di
allocazione (AABABAB"QJ\aa‘éﬁS(S@@S}?conceaIment —sino all'assegnazione del paziente.

4. Rendere o meno Qgéﬁegbs’@ggetti esaminati e/o agli sperimentatori informazioni
fondamenta@@éﬁ'@[i@imento in grado di influenzarne i risultati?

5. Defini\{\q'aé’l"%@a‘i%i e intention to treat (ITT) ovvero un'analisi statistica che, nella

OA\/ i,ggn‘é di un esperimento, si basa sugli intenti iniziali di trattamento e non sui
trattamenti effettivamente somministrati (per protocol)?.



4. Analysis

e,\O\OQ\
METODO AD EFFETTI FISSI (FIXED EFFECTS MODEL) 59 2‘\)\\@\"
(MANTEL-HAENSZEL METHOD; PETO METHOD) \@(\a %\6’\

L'OR di ogni studio e pesato per I'inverso della proprlqéscahg@é@ e, a sua volta,
e funzione della numerosita campionaria e del Qg%%{@@l?eventl dello studio
METODO AD EFFETTI RANDOM (RANDOI\Q\E\PEEOQN%\/IODEL)

(DERSIMONIAN & LAIRD METHOD) Gg'a
LOR di ogni studio e pesato pe\mbﬂ\\(glﬁr?della propria varianza piu le varianze
tra i diversi studi N\a\\ O(\g\(\

32

SE NON ESISTE M%ITA’ (differenze fra gli studi primari inclusi in una
meta- anaklvgl@‘tlgg(@l partecipanti, interventi, “outcome”, disegno dello studio,
vana@@ﬁ’@ M\S’ne saggiata con test quali il Q di Cochran) TRA | DIVERSI STUDI E’
PIQ)BABILE CHE | DUE MODELLI DIANO RISULTATI MOLTO SIMILI
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