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Meta-analysis and diabetes

A new pandemia? &9
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Qualita degli studi primari e revisioni sistematiche: rating del livello delle evidenze

EW Metaanalisi o review sistematiche basate su piu studi di livelli I1b

Trial diagnostici o studi di esito di buona qualita

Trial diagnostici or studi di esito di media qualita, numero msufflcbe{g\é Q@)}e’él ntl o altri

trials (case-control, altri designi) 0\\3 é\
[l Studi descrittivi, case report ed altri studi 6\)\3 \\G(e
IV Indicazioni di comitati, opinioni di espertl \gy& f}o (reviews non sistematiche etc.)

Rating della forza delle e)(@@]zg@:a\?bporto delle raccomandazioni nelle linee guida

A Supportati da aI&.&h&P\l&g\Qudl di livello Ib o da una review di livelli la (“E’ stato
dimostrato; é\@ \‘6(5

B Supp@ e Qt}meno due studi indipendenti di livello Il o estrapolazioni da studi di livelli |
0‘5\( pI@Mblle”)

O\QQC N(% supportatl da adeguati studi di livello | o Il (*indicazioni’)

D Indicazioni di esperti (“‘non ci sono prove™)



Summarize the Evidence

How to do? . &9
. . NN
1. Narrative review: c;\e’\’a\i;\\a 2
O
It has the disadvantage to summarize available evidencea\«fal%%tééé y synthetizing it in simple

numbers R\ \\\e‘
e , o

2. Pooled analysis (based on indiv@y@b%@g@%ta, meaning that patients enrolled in
O .
different trials are analyzed to%%ﬁ)?%%\i@ﬁlg/ have participated to the same trial)
_ Q) O
Retrospectlvel\gﬁi\% npoed

] ‘3\6 N2
Prospe%nf@é“ig«ﬁanned:
DY L oNT . . L. o .
Meta—ag@i?él in c&?gll studi, in genere studi clinici randomizzati, vengono individuati,
valgf’s'é?l e in%lusi nel protocollo della meta-analisi prima che siano noti i risultati degli studi

stessi.

3. Meta-analysis of published data



What is a meta-analysis?

Potential strengths SOVt
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Meta-analysis is the statistical comfég&fg@ results
from two or more seggg@‘%\gﬁ@&es.
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@?Q,Rblﬁ’ty to answer questions not posed by individual studies



Meta-analysis
Potential strengths

. 600 o\
1. Increase in power: the power of a m&%tfa}}%%gdﬁls is that of a single
trial enrolling a total sample comegs@&\%y&ﬁndividual samples of the

trials included in the meta-aé\a%\sq(ega
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Intensive blood-glucose control with sulphonylureas or —
insulin compared with conventional treatment and risk of \o\ Tl

complications in patients with type 2 diabetes \0\ «
.8
. (\0 6\"
Underpowered studies \\3\\2‘ 5\6\‘
O \G\a‘\a\

Chlorpropamide Glibenclamiae ‘nsulin OVERALL
(n=619) (n=615) (n=911) (n=2,145)

9 \ V
S
Myocardial Infarction é A 0.78 0.87 0.84 0.052
(&Q§ 2)(\g\° (0.60-1.01) (0.70-1.09)  (0.71-1.00)
N\
Strok 2B 5N 101 1.38 0.86 1.11 0.52
troke Q(eQ \,e‘e\ (0.65-1.58) (0.92-2.08) (0.57-1.81)  (0.81-1.51)
o?;\\\\la Y <\oe
AR 20 ?? 1.02 0.91 0.93 0.94 0.44
Dz el (0.82-1.27) (0.73-1.15) (0.76-1.14)  (0.80-1.10)

UK Prospective Diabetes Study (UKPDS) Group.
The Lancet, Volume 352, Issue 9131, Pages 837 - 853



CV outcome studies in T2DM

Power calculations

€0
Number 3,867 11,290 e 210,251 1,791
OO ot
eV . 0O
Mean follow-up (y) 11 N\"’Zga‘“? 3 6
SUA
Incidence of MACE P , |
in ctrl (% pt*y) ««‘30%\@ = £ i

F ! L | | I 1
Power for 10% 32 Y 00
| _reduction(9 &6@48(5\0 21 42 22 21
L | | \ | | | | | | | | | | | | | | |
L&)
il %%Gﬁ%ﬁ 3 P 21 16 25 24
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capacita di vedere differenze superiori al 10% tra i due gruppi in termini di MACE



Strengths

Underpowered studies &9
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Effect of Intensive vs conventional treatment on (31@ @jc"mlcrovascular
and macrovascular co:m@ﬁbgétéh
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Underpowered studies



Prevention of cardiovascular disease through -
glycemic control in type 2 diabetes:

RS

A meta-analysis of randomized clinical t({@d@ 6\0\\6

o
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Increase in power 600\6\ c\\\a\a
: N0 o 2°
A cardiovascular events d\)\a (\\\e(
eV . 0
Study name Statistics for eacl‘kq\\l.@yo ,ad\% Odds ratio and 95% CI
Odds
ratio I|rn|t w p-Value
ACCORD o] 8{1‘6 Qgﬁ\a -0,746 0,455
ADVWANCE 0,937 @% 9 -1,035 0,301
PROACTIVE @ﬁa o) g@(\ 0,966 -2,346 0,019
UKPDS 33+34 6(@ % \l ?23 1,003 -1,920 0,055
....Hﬁ'.:i'."..... @ ............. 0.700,...1.058, ;425 .. 0.154.......,
: |‘\ G 0,893 0,832 0,957 3,182 0,001

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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2. Settle controv%\rse’s%a‘@smg from conflicting claims



e\.
A randomized Dlacebo-controlled trial °
MRC/BHF Heart Protection Study Collaborative Group™ 6\\
(\0 Rex
W O
Type of major Simvastatin- Placebo- Event riyg (] (9
vascular event allocated allocated \ 6\\
(10 269) (10267) %00 %\6
Coronary events 6\\ ' (e 2
Non-fatal M| 357 (3-5%) 574 (5-6%) 6{‘7(\ S
Coronary death 587 (5-7%) TO7 (6-9%) GG . %0 1
e N7
\ 2
Subtotal: major coronary event 898 (8-7%) 1212 (11 eg ‘I 0-73 (0-67-0-79)
Q( 1 p<0-0001
@ 6\ i
O 2C '
Strokes e H
Non-fatal stroke é 9/6) _-':_
Fatal stroke @%) @ PLo(1-2%) E =
Subtotal: any stroke Xo 444@‘550 585 (5-7%) .. 0-75 (0-66-0-85)
6 \D ! p<0-0001
6 =
ANY MAJOR VAsq.@AQ 66 2033 (19-8%) 2585 (25-2%) ’ 0-76 (0-72-0-81)
« 2=<0:00071,
T o <&
AN@@ 1328 (12-9%) 41507 (14-7%) 0-87 (0-81-0-94)
p=0-0003
[ | | T | | | | | 1
0-4 0-6 0-8 1-0 1-2 1-4

Lancet 2002; 360: 7—22

Simvastatin better

Placebo better



Pravastatin in elderly individuals at risk of
vascular disease (PROSPER)

Arandomized controlled trial 5P

\ \
PROSPER study group: ,\;a\\@‘ o S
N\
o> 2
522 (@
Placebo (n, %) (qsééis ) _P#avastatin (n, %) (n=2891) Hazard ratio (95% Cl) p*
Primary endpoint e V¥ 6 -
Coronary heart disease death or non-fatal myocardial 473 1@ a 408 (14-1) 0-85 (0-74-0-97) 0-014
infarction or fatal or non-fatal stroke
Secondary endpoints ‘\
H H H - "Hﬁﬂ!‘!(\‘!\ (\m‘l fa™W e V. RY et
Fatal or non-fatal stroke “ja 135 (4-7) 1-03 (0-81-1-31) 0-81 I
Deaths M
Coronary heart disease wP‘ e O‘ 122 (4-2) a4 (3-3) 0-76 (0-58-0-99) 0-043
Stroke .a . O(\ 14 (0-5) 22 (0-8) 1-57 (0-80-3-08) 0-19
Vascular 6 6\ 157 (5-4) 135 (4-7) 0-85 (0-67-1-07) 0-16
MNon-vascular 6\6 Qe( 149 (5-1) 163 (5-6) 1-11 (0-89-1-38) 0-38
Cancer 6( 91 (3-1) 115 (4-0) 1-28 (0-97-1-68) 0-082
inminal H wipisisl iseiSheil fieduionil il
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

. . ———— o=
Prospective meta-analysis of data from 90,056 participants in 14 6\08\0
randomised trials of statins 6\0\‘ 2N
Cholesterol Treatment Trialists” (CTT) Collaborators \\6(\6 ,\d\\a\
X0 @8
S ..
Any death 3832 (8-5%) 4354 (9-7%) \660& 5'\6\\'6 0-88 (0-84 -0-91)
2
\00\‘ G(G
6\) ‘r\‘\\
eV %(_,\ | | |

\ e Q- 1.0 1.5
P&h (ega Treatment Control
N\O$ ‘5\9 better better

OV, .\ Effect p<<0-0001
wps\ o 0\‘\:) :
Any stroke 3o ‘\(1(3}40 (3-0%) 1617 (3-7%) <> 0-83 (0-78-0-88)
(6\6 \16(%
Q(GQ qe(e\a 1 I |

é\\'\\l’& <\GG 0.5 1.0 15
. 090 ?G‘ Treatment Control
0\ 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. Butler 6\0

> \\
R\
2N 50
PANCREATITIS g no\a“ A\\a\\"

Drug Pancreatitis events Control events Od Mo V%C&?Ol drugs P-value vs control drugs
Exenatide 971 1433 6\)\' \ \N@bes 2 = 10-16
Sitagliptin 131 306 50 6.74 2 % 10-16
Controls 43 678\ e C 6\ —

D NS
@O$ o\ Q( -
\S |
s « ¢ |
Pancreatitis, sitaglipfir( oY g\ : P P=2x1015

VS, CCI' i
\O ’

0\6 \16‘5 r— T T & T T 1

\'a 0.125 0.25 0.5 1 2 4 8

(6

Q Odds ratio
This studg hd? aﬁy methodological f
problgm% relgted to data management,

underreporting adverse events and 7-fold increased risk of pancreatitis
confounding factors. Gastroenterology 2011; 141:150-156




pancreatitis risk

A meta-analysis of randomized C|I@I@ét \0\

\2 500\6 &
2

» 109 trials with duration 21,24 ge!l%‘s with available
information w»\\e 2"

o Exposure @5@3&% atient—years

6\2\ 6(6\0

%@ S @f\’dacute pancreatitis: 36
c©

5\ \
29° ?e‘

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 <
(95% Confidence Intervals) weight (%) 0001 001 0.9 1.0 o, X e‘\
I .

Raz 2006 (41) 0089 0004 2192  0.14 342 600\ " 6\ e 4 ' 1o
NCTOO575588 (1) 0.200 0010 4178 030 3181 AV o\ o 428 z 430
NCTOOT22371 (1) 0250 0010 6152 040 343 . A\ e o o e22 1 893
Scherbaum 2008 (65) 0318 0013 7878 048 342 -—\‘9—‘3( o 158 1 00
NCTO0814939 (1) 0320 0013 8202 0S50 3.40 »—@é—-—(\ﬂ—' o 8s 1 8s
NCTO1289119(1) 0333 0014 8221 050 3.42 —G@—AY%C'—‘ o 252 1 253
Phutzner 2011 (21) 0335 0021 S386 044 4.57 \ S o 1 978 1 328
Bergenstal 2010 (52) 0380 0019 8.141 054 3.80 \h 'EQ@—‘—'—' o 166 2 325
NCTOO0700817 (1) 0.877 0027 16675 081 3.43 . (e o 219 1 448
NCTO1204204 (1) 0.831 0034 20523 09 @O 5\ Q 1 450 o 124
Wiliams-Herman 2010(45) 0.980 0.061 15708 0.99 O-l. (%) 1 551 1 540
NCTO0482729 (1) 0864 0062 15520 '{Se 457 ‘\(\ 1 625 1 621
Rosenstock 2010 (10) 1.000 0041 24668 ¥ 3(@ 1 491 o 163
Hollander 2011 (26) 1455 0059 35@ 082 o QM2 5 381 0 184
NCTOOSO6658 (1) 1.496 0.060 & ‘%D(\ 3.41 1 188 o g2
DeFronzo 2012 (5) 1496 O, 796 %b 1 343 1 1.038 o 517
Ferrannini 2009 (69) 1.498 (& s.g? ] 10,97 —1®— 3 1,396 2 1.393
Pan 2008 (53) 1.&6 061\ X 0.80 3.43 . 440 o 220
Rosensiock 2009 (6) \ &36 ar2e1 080 3.42 1 260 o 130
Garber 2008(60) |, () \)-562 N 38554 079 3.42 1 205 o 158
NCTD0954447 (1) ‘\\\\l 2{3@3 0.181 22113 087 8.09 i ™ i 2 631 1 630
NCT00328172 e(z. 5  0.095 S8.033 0.60 3.42 1 170 o 132
Wains 2854 0120 72849 051 342 % 261 0 258
Seck 449) 2.985 0.121% 73418 0.50 343 1 588 o 584
Rus 2012(51) 7.560 0,306 186538 0.22 3.42 '._ s 183 o 409
OVERALL 0.933 0515 1688 0817 100,00 20  11.683 o 8.973

MH-OR: 0.93 (0.51-1.69)

Diaberes, Obesity and Metabolisim 2013.



Metformin and CVD

UKPDS 34

Effect of intensive blood-glucose control with «3&%\‘@" '
complications in overweight patients with{;@fag

betes

SO% O
Metformin Insuiin}sui’fbnylurea Conventional
(n=342) (SU) (n=411)
(n=951)
ONECN
Absolute’{%@&‘\(\%@é\per 1,000 patient-years)
Q! O
Myocardial infarction GQN\P“O(\@_ % 14.4 18.0
\
Stroke ,()(a\@\a\ne‘% 3.3 6.2t 5.5
‘égl?gqe‘e 13.5*1 18.9 20.6

All-cause JpPtLe
) S (n‘_c’ N
P< '\% CC@\% tional; TP<0.05 vs insulin/SU

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



35 clinical trials

0.1

1.0

10.0

Metformin; 7171 pts AN
oe
Other compar. 11 301 pts \\@60 25 OO
o\
vs placebo %‘\\eog,ac\\s 0.79 [0.64—0.98]
e
N\O$P\ L\ O
,‘60 ‘g‘\(\a\e
\ \
vs thiazolidinedigp &P‘ 5© ot o 1.00 [0.83—1.21]
RS |
696‘6 e\a\‘
. @Q( \]6‘
SN Qe
500 @e‘tlsn r 1.07 [0.54—2.10]
9) comparators

| Overall MH-OR 0.94[0.82-1.07], p = 0.3;)LJ
s Metab 2011:13:221—-8

Lamanna C, Monami M, Marchionni N, Mannucci E. Diabetes



SU and CV risk

Meta-analysis of observational studies 20°
LO0%
20D N

o

MI 1.30[1.09-1.54] 1 a@f&[ %ﬁel 38] 1.11[1.00-1.24]
6\
MACE 1.22 [0. 5%@%%\9‘ 11 [1.05-1.17] 1.11[1.05-1.18]
™
CV death dé\ﬁ%\bq\e"l 8-1.34] wes 1.26[1.18-1.34]
o \a
(GQ G(G
6‘\\_‘\\163<\03q
O\@QO °°

Phung OJ et al. Diabet Med 2013, 30: 1160-71



SU and stroke
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Meta-analysis of available RCTs
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Liu R, Feng Z-P, Mannucci E, Sun H-S, et al. Diabetes. 2016, 65:2795-809.



SU and MACE

Major CV events: \?a\\.asm \reas Comparator

Comparators # Trials MH-OR LL UL P 0.1 1.0 NGO 06\360 @ d&%\%s # Patients # Events # Patients
: . g O
Y (e?
Rosiglitazone 6 0.74 0.50 1.10 0.140 I—O—id \)\3 \\e( 209 3.490 251 3.714
\
Placebo/No therapy 2 0.87 0.71 1.07 0.190 e CS\ Sd 279 1.306 225 969
Metformin 2 095 034 270 OQQP\Q\ 'a 78 1.589 85 1.610
Insulin 2 0.98 0.80 1.6 \&Qo 6\6 Q\Q 278 1.252 209 929
GLP-1RA 2 1.05 N\?*%"?MO‘ . % 8 380 9 515
Pioglitazone 8 6& o (}844 0.740 86 3.173 80 3.195
DPP-4i GQ e\1@5 1.20 2.87 0.005 | —— 61 3.701 32 3.704
\! \\

AGi ‘&\\XQQ ‘\Oe‘ée 295 0.50 17.27 0.230 . 4 140 2 228
'3\30%\ e¢t )

&“-cause 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).



Meta-analysis of available RCTs

A\ oW
. (\‘3;‘ ‘\6\\6‘
‘e\a &
Q77 An2
0.0 1.0 10.0 S0 %\6
N o2
173 ‘\‘e(
Myocardial infarction —f— eoed S 50(\ 120 0.64 [0.44—-0.94]
\
&P\\“‘ @
\
Stroke ,(,5\“\9: " 74 0.77 [0.48—1.24]
e \\ M
Mortality 42 é\oM 101 0.60 [0.41—0.88]
ZACHN N
o\
Q\@ﬁ&e @ua}e — 52 0.67 [0.39—1.14]
S\ ¢ WO
()'\QQ ?G

Monami M, Ahrén B, Dicembrini |, Mannucci E. Diabetes Obes Metab 2013;15:112-20.
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DPP-4 inhibitors and MACE

N
X¢
Pooled analyses of Phase lI-lll trials 0\2\‘06

AV N
\&\3(\69;\6\‘6\\6
o\
0.41 0.68 6\6\9‘\6\\0 1.12
Sitagliptin b .—60_5\6\_%
6\\6 (86
D.%ﬁ\)\‘a 0{\\1%.34 1.14
Vildagliptin e ¢ A\ "
P&“\ egao
0.23 @@$ 5‘\9( 0.80
Saxagliptin |_€@_. AN |
S\ N
L‘Jl,1§a\h o84 0.70
Linagliptin ol P |
RN
Q% o\
" 2%, eb‘.g'\ 02 03 ©04 05 06 O©07 O8 0989 10 11 1.2
5\\\\1 \Y
\\
. QO ol
ow

Decreased CV risk Increased CV risk

1. Williams-Herman D, &f al. BMC Endocr Disord 2010,10:7; 2. Schweizer A, &t al. Diabatas Obeas Metab 20101248594 3 Frederich R, &t al.
Fostgrad Med 20100122:16—-27; 4. Johansan O, af al, Cardlovasc Diabedol 2012113




Alogliptin and MACE

(%)
Results of the EXAMINE trial oy \3\,\
24 — Hazard ratio, 0.96 (upper buun@@@ 6 6\6
of the one-sided repeated @I\\
% ed\)‘ \\16 Placebo
= 12 — ‘ ' Alogliptin
g .
=8
E |
0 ¢ T 1 1
X NG 18 24 30
. QO%\\\QG( o
9\Cs Months

White WB, et al. N Engl J Med 2013;D0OI: 10.1056/NEJMoa1305889.



Saxagliptin and MACE
Results of the SAVOR trial: primary endg

gtk

\

o
Hazard ratio, 1.00 (95% CI, 0.89-1.12) \‘0\\6‘@ S
. 141 p<0.001 for noninferiority 0(’,\G 6\\6\\
2 | P=0.99 for superiority 06 o\
= 12 N o2
'E 2 , N e F42
E 104 2-yr Kaplan—Meier rate: 66 O(\ Saxagluptm
Saxagliptin, 7.39% G \ ©
gliptin, \ © o\
E g Placebo, 7.2% ﬂP&h (eg'b
?F;' - O\“O 'a\e %\Q
g . QT
= Placebo
(GQ
. ‘\l . 1 ] 1 1 1
0%\\\ < (\0 0 180 360 540 720 900
0‘\‘39 Q Days

Scirica BM, et al. N Eng! J Med 2013 (in press)



Sitagliptin and MACE
Results of theTECOS trial

A Primary Cardiovascular Outcome

10—
15+ . X
] itagliptin
< 10- NG
5 D T
i 60— 0(\\‘6
5 5 2B
= 40 P\ g azard ratio, 0.98 (95%5 Cl, 0.89-1.08)
- N S P=0.65
E o n“ ﬁ\ (\)( IIE El-ﬂ- 3-|{! 3-IE 4IE 4|3
o 21— e %\6
) <\g“ - ——
. W &2 -
I T T T T T
0 X2 qo (%\O 18 24 30 36 42 48
0‘6 Month
il 3-2 F131 6937 &777 6579 6386 4525 334de 2058 1248
|a ?339 Flde 6902 6751 6512 6292 4411 3272 2034 1234

0\690

Green JB, et al. N Engl J Med 2015; 373:232.



Limitations of meta-analyses

xu\o

Diagnostic criteria for the event not specified (or not spe @ﬁ%%\@wﬁormly)
— ‘.A\\
,3\
-~ o\@ 6\\V ~
No specific screenlng/dlagno%@%rg ures
) P e ’
£ OU \(o iy
No adjudlcatlon CP&&veég& IN many studies
: /(\N\ A\G (O‘ ‘ :
N\Pﬁé oﬁgduratlon of studies
- (\,'a " -
' \2:\'6 \‘e(b \
o) eqa‘{? number of events (for rare adverse events)
_ ,.\\\‘ (‘\0 >
2007 oo
F \)\U\ ™
Selection of relatively healthy populations




SAVOR-TIMI 53
Comparison with meta-analysis of early tlg\
AV .,
. ‘\\'6\\

‘\606

Number of patients 16’49%660 66\6\ 41,959
Number of events &\3223(\ " 495 "
(o) (0]
Duration of follow-up (years) \606 %’\150 3.7%"yr ~1.0 I 1.2% yrI
\h @Qedian) (mean)
Mean age (years) ON\ AC ) 65 55
Mean duration of diabe’c§\$ﬁ§§a6®\(\ 12 =
Mean BMI (kg/mZ)\ad‘a (é\o“e 31.1 31.1
Mean HbAc (5 S 8.0 8.2
\! el ©
) ‘\laQ . e\l
5\\\ '\
(o) ?e‘

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 '9‘06\0\0

All trials
MN= 25 RCTs

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

@O .
vs. placeb \W‘ﬁ 409
N=12 RCTS s &2 OO
o
MH-OR: 0.51[0. @@93@& £0.029

o
Qe‘ 0.5 1.0 1.5

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



Lixisenatide and MACE

ELIXA trial — primary endpoint

_ A
100 209 Hazard ratio, 1.02 [95% CI, ﬂ.sg—l.l\;\%(\‘b R

\G

20 15

Patients (%)
®

\QQO ? lacebo 3034 2759 1566 476
0 Lixisenatide 3034 2785 1558 484

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



Liraglutide and CV risk

LEADER trial &
20
A Primary Outcome 6\0\?0\\
100 207 Hazard ratio, 0.87 (959 CI, ﬂ.?E—ﬂ.Qg\é\a , ‘\\6\\
90— P<0.001 for noninferiority 73\\ ;
¥ go— 151 p=0.01 for superiority OG\ O
E 70 10— Liraglutide
"'E &0
= 504 7
= 404 0 0 |
£ 0 2\ 54
304
2 <O ‘(\,&\é
209 O 40
a \BP\ ol
1 PR\~ I
acgz @9
‘a\ S\ | T | T T | | 1
0", \o0 6 12 18 24 30 36 42 48 54
(O oX©
‘&\\‘@Q \03\‘ Months since Randomization
\
. 6906 E‘:ﬁ‘* at Risk
0\ Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4528 4473 4352 4237 4123 4010 3914 1543 407

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



Semaglutide and CV risk

A Primary Outcome

SUSTAIN-6 trial

100
a0 - 104 Hazard ratio, 0.74 (95% Cl, 0.58-0.95) .
94 P=0.001 for neninferiority G’\_@ \‘\'a
3 80— 8- P—0.02 for superiority 600\ \6\\,@
%’ 70- I NG 2°
& 60— 5— 6\)\9 X Semaglutide
E 50- ‘3‘: ;
£ 404 e . (Gg
T 30 1+ N\ S\Q
E EU ‘} I O . \\NdlL 1 I I 1 1 1 1 1 I 1
| L] @6 E‘\g\'ﬁsf 32 40 4z 56 [ 72 20 28 965 1od 1o9
10 @P o© of
D‘_@%\"’ T T T T T T T T T T T 1
%‘6 i&\'a\]a 24 32 40 48 56 &4 72 0 &8 =1 1od 1o9
Q(GQ \IG(G Weeks since Randomization
Nn,.v*‘\ |s¥ {\Ge
. thG 1649 1el6 15386 1567 1534 1508 1479
0\ emaglutide 1648 1619 1e01 1584 1568 1543 1524

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



Liraglutide and MACE

LEADER trial

6 \‘\\@
a

Table 1. Primary and Secondary Outcomes.® GO
Liraglutide Incidence &&zbo Incidence Hazard Ratio
Outcome (M =4668) Rate 4%6 Rate (9554 CI) P Value
no. of events \\l no. of eventsy
no. of patierts (94) 100 patigr ,:umgnts (%) 100 pati ent-yr
Primary composite outcomety 608 (13.0) X 4 694 (14.9) 3.9 087 (0.78—0.97) 0.01 l
Expanded composite outcomet 948 (20.3) ‘Eh( lnﬁﬂ?} f.{: 088 (0.E1-0.96) 0.005
Death from any cause 381 (8.2) V1% 447 (9.6) 2.5 0.85 (0.74-0.97) 0.02
%’Tmmscuhr causes T2 278 (6.0) 16 D.78 (0.66-0.93) 0.007
Death from noncardiovascular causes 0.9 169 (3.6) 1.0 0.95 (0.77—1.18) 0.66
' Myocardial infarction§ 1.6 339 (7.3) 1.9 0.86 (0.73—1.00) 0.046
Fatalf X y 0.1 23 (0.6) 0.2 0.60 {0.33—1.10) 0.10
Monfatal (6\6 \16(251 (6.0} 1.6 317 (6.8) 1.3 0.88 {0.75—1.03) 0.11
Silent] GQQ e\'a 62 (1.3) 0.3 76 (1.6) 0.4 0.86 [0.61—1.20) 037
Strokef QQ( qe( 173 (3.7) 1.0 199 (4.3) 1.1 0.86 {0.71-1.06) 0.16
Fatalf \\_\\‘ <\Ge 16 {0.3) 0.1 25 {0.5) 0.1 0.64 {0.34-1.19) 0.16
© ?e( 159 (3.4) 0.9 177 (3.8) 1.0 0.89 {0.72-1.11) 0.30

Monfatal O
o

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.

A

<

\"v ~
Semaglutide Placebo. e\a \‘\a@uam Ratio
Outcome (N=1648) (N= 6@\ . 6\\6 {953 CI)= P Value
no. /100 \% aa?qm
ro. [2a) [PEFEOHT-Yr Q@ %\\\e PEFSO-Yr
Primary composite outcomet 108 (6.6) 3.24 1& @\2) 4.44 0.74 (0.58—0.95) <0.001 for
\h\ 2 noninferiority;
P\ (Gg 0.02 for
\ N
Expanded composite outcomed 199 (1 \@? 264 (16.0) 8.36 0.74 (0.62—0.89) LD
All-cause death, nonfatal myocardial 1 Zﬁ \g\(\ 3.66 158 (9.6) 4.81 0.77 (0.610.97) .03
infarction, or nonfatal stroke \hﬁ\ e
Death 2 d‘a (%‘ 0(\
From any cause (6\' N123 (3.8) 1.82 60 (3.6) 1.76 1.05 (0.74—1.50) 0.79
From cardiovascul (&Qse e(e 44 (2.7) 1.29 46 (2.8) 1.35 0.98 (0.65—1.48) 0.92
Monfatal mﬂu@ @%@@n\‘ 47 (7 9) 1.40 64 (3.9) 1.92 0.74 (0.51_1.08) 0.12
Nonfatal sen ?G‘ 27 (1.6) 0.80 44 (2.7) 1.31 0.61 (0.38—0.99) 0.04

VY

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



The fragility index

WO
cer . ‘a(\ac}\\ :

The fragility index is a measure of the robustneéé(@\\};a@aﬁﬁlty) of the
results of a clinical trial. The fragility ind@g‘g%@%a‘ﬁ)‘}@r‘nber indicating
how many patients would be requirogw@@éﬁﬁ%/ert a trial from being

\
statistically significan@ﬁ@\ﬁ@t}%ﬁ&gnificant (p = 0.05).
. O A
It describes the numb(%r‘gﬁ?gg@@e?/ents that need to become events
in order to regge\?ie)‘t@fi}éﬁ result non-significant (i.e. p>0.05).
The intent o@g&éﬁw@ﬁty index is to be used in conjunction with the
P valug\s;\@f%@benfidence interval, and various measures describing

=S e\, . . . . .
bemetit or risk (relative risk reduction, absolute risk reduction, etc).
P-values are calculated using a Fisher's exact test.



The fragility index

-0\0\0 e

ol
There is no specific fragility index that is accepted as being a "good" (robugp)@rri‘\,'&'\t‘stsad"
(fragile) value. In the manuscript introducing the concept, a conver\li\;gm% S8 fple of 399
randomized controlled trials with statistically significant resulté\@&’ét% zed from five
high-impact journals. This study found the following resal,{\lrgs,%gvhé\ei\déerves to describe the
landscape of fragility index among clinical trials the@i‘@gg&@aq are considered high-quality
or "robust" studies: \e Y &
W g
\a @
The median fragility index was 8 (I%&\&Qa \
10% of trials had a fragility i qu 66@0
When loss to follow-up ws® eg\oﬁ%d, 52.9% of trials had a larger fragility index compared
to the number ofé@@r%@d?é to follow-up
\ (<

. @Q . N©
e\ O . \ L :
In th \gaaé}es v@@dre a Fisher's exact test produces a non-significant P value (without
"converting" a patient from a non-event to an event), the fragility index is reported as '0' and

clearly emphasizes the lack of robustness of the trial data.




MACE

A8

. 06 oel

Nonfatal stroke

Reti\rl‘ugp&% ef®

\Y

Interv

608

106

G\
‘.
O

Compar

oY oSV
6ol 08

ON177

92

HR

0.89

1.15

0.30

0.33

-18

15

0.046

0.049
0.047
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MACE 108

rOY . S
1gelom

W o944 061 0039 1 | 0.054

Nonfatal stroke
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GLP-1RA and metanalysis

Cardiovascular mortality )
. OV,
001  0.10 1.0 100 100.0  Ntrials MH-OR,95%Cl p d\ \‘\6'
) \O
Placebo ' 13 0.85 [0.74;0.97] GP\E &CEbO controlled
! &@ Ts
CVOTs 1 3 os;‘\\m %Q%a; é}\
1
Non CVOTs —a— e&)\@iﬁ {@ﬁr‘o 98} 0.046
: \60 &°
! W g’b
] &P\ N Q(e
Insulin — N\O 65\ 10 073 [0.32;1.67] 0.46
1O | o
1 o
DPP4-Inhibitors W@ 0(\ 4 045 [0.13;1.52] 0.20
a2 " 4o™° )
Sulfonylureas 6\@ e&ﬂ - 1 1.02 [0.06;16.3] 0.99
. Qa‘ No
Glitazones Q(G q@‘e , h- , 1 1.02 [0.14;7.31] 0.98
L2 ]
WO
. QO%\ ?e(< Favours Favours
0\6 GLP-1RA comparators

Heterogeneity: I¥ <0.001; . .
ihlication bias: Kendall’s tau=-0.05 {p=0.73) Monami et aI, Int J Cardiol 2017
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RCTs and the fragility index

Interv Compar

*4170 vs 2102



SGLT-2I and metanalysis

A CVD:19 5 ME20 c Stroke: 1450°°

N=23 RCT vs placebogg g5 10 15 20 25 30 35 40 000204 06 0810 12 14 1.6 1.8 0.0 05 10 15 2.0 Ax

] ] 'o . ‘\
| I ‘6(\ . \\,0
ALL TRIALS 9 ) @\ O
"._'i ‘ 1 S
i C Od \6?\6
o | ' D
Dapagliflozin | ® i .__.__|: 6\\6 o ) '
R\ '\\Gi‘ :
Qv N r
o CATRG) I
Canogliflozin L Kv‘@—ﬁ@—‘ 4
I
P . (egl ]
)\I&Cﬁ\e 5\Q i :
Empagliflozin @ ( . R B b |
(With EMPAREG) ,((6 : g\ﬂ\6 | l
s o'} I |
ot : |
Empagliflozin )—ﬂ—éLs*oﬁ b - H
(Without EMPAREG) @@ \18( : I
-9_( \% | |
Q(e%murb(e N Fawours Fa\rﬂur.s Favours Fa-mur.s Fawvours
. 6 comparators SGLT2I comparators SGLT2i comparators
WO Q0
05\ < A MH-OR [95%, CI] p MH-OR [95%, CI] p MH-OR [95%, C'1 =~
‘\69 AJ@.‘%; 0-64[0-52-0-79] <0-001 0-79[0-64-0-97] 0-024 1-07(0-83-1-37] 0.25
0 Dapaglifiozin 1:32[0-49-3-589] 058 0-50{0-26-0-98] 0-044 0-50{0-26-1-32] 020
Canagliflozin 0-67(0-32-1-41] 029 0-59(0-22-1-55] 028 0-98(0-28-3-48] 0-98
Empaglflozin® 0-62{0-49-0-77] <0-001 0-84(0-67-1-05] 013 1.15/0-88-1-50f 0-32
Empaglflozin** 0-90{0-24-3-44] 088 0-48(0-19-1-21) ©12 0-86(0-39-1-90] 072

Monami et al, ActaD 2017



Study Rosiglitazone group Control Odds ratio
group M5 CIN

Number of events/total number (%) O\G\a
O

I : \
Myocardial infarction N\ 2 S
Small trials combined 44/10.285 (0.43) 22/6. @é@é 6)50(\ 1.45 (0.88-2.39) 0.15
DREAM 15/2.635 (0.57) P&&a&(@@@ 34) 1.65 (0.74-3.68) 0.22
ADOPT 27/1.456 (1. 85é Q i e %%\1% 895 (1.42) 1.33 (0.80-2.21) 0.27
Overall {(3 X 1.43 (1.03-1.98) 0.03

PAARPrcas
Death from cardiovascular cause% % O(\e
(2 el
Small trials combined Q@‘a \57& 845 (0.36) 7/3.980 (0.18) 2.40 (1.17-4.91) 0.02
DREAM \\\ Q ‘\GG\‘ 12/2.635 (0.46) 10/2.634 (0.38) 1.20 (0.52-2.78) 0.67
ADOB{(?,QO ?G‘ 2/1.456 (0.14) 5/2.895 (0.17) 0.80 (0.17—3.86) 0.78
\%A

Overall 1.64 (0.98-2.74) 0.06

Adapted from: Nissen S. Wolski K. N Engl J Med 2007;356:2457-71.



Rosiglitazone:

Media Inquiries:
FOR IMMEDIATE RELEASE Susan Cruzan, 301-827- 626‘
MNovember 14, 2007 Consumer Inquiries:
888-INFO-FDA ,

FDA Adds Boxed Warning for Heart-related Risks to Anti-Diabetes Drug Avanm\\@
Agency says drug to remain on market, while safety assessment continues \ \,a

(rosiglitazone), a drug used to treat type 2 diabetes, has agreed t w inf tion to the existing
boxed warning in the drug's labeling about potential mcreased rlsb eart a@a
who

People with type 2 diabetes who have underlying heart dise ag t high rlsk of heart attack
should talk with their health care provider about the rev ISQ rnl ey evaluate treatment options

The U.S. Food and Drug Administration announced today that the rnan r on dia

FDA advises health care providers to closely monitor e Avandia for cardiovascular risks.

"FDA has moved expeditiously to review the cargdjo Iar rsg‘ f this drug so that we could inform
patients and doctors at the earliest p055|ble te o our " said Janet Woodcock, M.D., FDA's
deputy commissioner for scientific and rogr |ef medical officer, and acting d|rectcr of the
Center for Drug Evaluation and Resea A re committed to making sure that doctors and
patients have the latest Enfornﬂatior@ s and benefits of medicines.’

Klin

Avandia, manufactured by Gla K), Philadelphia, Pa., was approved in 1999 as an adjunct
to diet and exercise to | ntro X od sugar levels. Avandia is approved to be used as a single
therapy or used in com tidn W|t ormin and sulfonylureas, other oral anti-diabetes treatments.
A
ted,

During the past yea has ully weighed several complex sources of data, some which show
conflicting resul 6&6 risk of chest pain, heart attacks and heart- related deaths, and deaths

from any cause tle ated with Avandia.
is ti \BJ ncluded that there isn't enough evidence to indicate that the risks of heart

different between Avandia and some other oral type 2 diabetes treatments.
e, F requested that GSK conduct a new long-term study to evaluate the potential
wﬁsk of Avandia, compared to an active control agent. GS5K has agreed to conduct the
udy A will ensure it is initiated promptly.

T, \g/tsu:m of Avandla s existing boxed waming — FDA's strongest form of warning — includes the

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.




e Inclusion of trials with non-cardiovascular endpoints
» Questionable statistical methods: overestimation (P%(%@cang\&&s)

 Selection of trials (duration >24 wk. GSK- sp%ggé‘f‘)eb@\\\e

e Different duration of follow-up in ro ﬁ%og@&omparator groups

“The time limit of 24 wks is Iarg q&sﬁ’ort{\g‘&%ct trials showing a possible effect of rosiglitazone on
atherosclerosis. and at the s {\@too long to coIIect all the RCTs providing informations about a possible
effect of the drug on m |aI @(%en consumption...

..in the DREAM @Q} &%I\@lals the duration of follow-up in patients treated with rosiglitazone is longer.
meaning tha\tiwgp%@dﬁlon of CV adverse events is higher. determining a bias against rosiglitazone. which
wouldégéi}\@@& &orrected”.

0

AUGUST 30, 2007

Adapted from: Monami M, et al NEJM



Cardiac safety profile of rosiglitazone

: : : — : \O©
A comprehensive meta-analysis of randomized clinical trlalsoe\o\
E. Mannucci et al. / International Journal of Cardiology 143 (2010) 13SI6Q0\? ‘\\
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GEK-Website [Medline sear ch) C;\G d . x@

Retrieved from
Retrieved Clinicaktrials.gowv
n= 208 = 101

Exc.lutlEI:Iﬂ::r. Excluded for: Publizshe
Duration =4 wesks Duration < <4 wesks exclude
n=22 n=7 L | inasdegustec
. " . shortdumatic
Intermu pted Duplicate publicatigy EEK-wet
n=2 =77 o
M trol M Rew —

o con Eroup o mnﬁg =60

n=62 ’(c

- O -
Published [Madling) NN Bsigh M |_ TOTAL J
h=31 \h‘g\ :“?;:@% n=50
Not RCT * )\ MotRCT -
n=:s PR 02 e O iy
‘&‘ (44 'a Q On GEK website n=71?‘
Q LUDE O \ =31 Inte rupted

Unavailable

P N | Retrieved from

. Q N imeast rsor
‘\\\Qa <\06 INCLUDED spm&ug;n[::'lﬂ:l

ee |

INCLUDED

n=4
TRIALS INCLUDED
n=164




Cardiac safety profile of rosiglitazone

\D

: : : — . \O
A comprehensive meta-analysis of randomized clinical trlalgoe\o\

E. Mannucci et al. / International Journal of Cardiology 143 (2010) 1351 0\ ‘\_
6\

Bet;ar rosiglitazone

Worse rosiglitazone

.

R - Y, \\
Acute myocardial infarction . \\6\\6(\ %'\6\\'0
0.1 1.0 10.0.\0 :
< Qe \?\\0
Diabetes Yes 66 1.1@@ 8-1.50]
No @\\ 6‘6 240[0.65-1.85]
‘N

Trial GSK  No o 1.09[0.78-1.51]

Nas w\ 2 1.20[0.86-1.69]

Comparators Pbo/None \Q\ \& o\ 1.10[0.77-1.57]

Metf @O N\ —f— 1.25[0.68-2.27]

@{pq y ug@\g —— 1.52[0.81-2.85]

o0

Ad d-oé\@ 3 m@q‘ﬁm\ge rapy -l 1.28[0.92-1.76]

7\ \QN‘nsunn 2.50[0.59-10.68]

Q(GQ 6(6 Metformin 1.21[0.24-6.01]

\,\‘\\‘@ {\03\\ Sulfonylureas N 1.15[0.68-1.96]

S QG‘

Overall ’ 14000143 Nissen’s: 1.43



Rosiglitazone: FDA 2013

< e
d N

a\@ @° o

BM 00
‘\6

BMJ 2013:;346:13769 doi: 10.1136/bmj.13769 (Published 10 June 2013) : Page 1 of 2

oW e
(’i?/ \g\(\a NEWS
W oo
2 S (?3\0(\
LAY N©

6 ¥ - - - - - -
advises easing restrictions on rosiglitazone
()'\QQI(l)r?am '(I':;ker

Bethesda, Maryland
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CIN and vitamin E use

ol

. QV.
Contrast-induced nephropathy (CIN) is usually defined by‘af\fpéé‘?\(e‘\*s mg/dL
or 44 gmol/L) or a proportionate (25%) rise in serum %(@?l@g@\ SCr) levels

after contrast exposur%ocxe\‘ e

\
.. N 66
RCT e metanalisi su: 60‘660{\\\6(6
©7 WS
o : e A
Acetilcisteina V\P‘\“‘\ P

3o e(é\o“e Statine

Bicarbonato, ecc.

Qe ee
RCT syVitansfha E
‘\69 ?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.
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Gruppo @(}npll e articoli con recupero PDF
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1. PROSPERO website registration &2 @
oY g \

https://www.crd.york.ac.uk/PROSPE%\(}Q{d&gﬁ&ﬁero.php

)\

a) Descrizione della problemaQ'\Q\aac’eac\\‘f’o
L . PRV .

b) Definizione chiara de%\\@;@ui@l della meta-analisi

c) Formulazione d%béﬁiq,t@ﬁ da testare

d) Definizione 4 aLjeé\\?é\ntuali sotto-gruppi da considerare
o0 N . L

e) Deﬂqm@?&ae&"e la strategia statistica

NN QO
f) G\M‘?‘\ov e
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2. Search A°
a) Published studies: Medhn&&@h%l%@sé\fCochrane
b) Unpublished studl e@\&@%f’mcaltrlals gov

0“

6\2\ \‘ (%\
Key-words: vga?ﬁ/g‘aﬁbl contrast and nephropathy

L/m/t d'?;‘ewéhalysm and RCT
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Figure 2. Forest plot of individual studies. WO
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