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Critical Appraisal

1. Validita interna (Fattori Intrinseci): appropriatezza del dlsegno dello
studio rispetto al quesito di ricerca, la numerosita camplonagbﬁb\q metodl
di reclutamento, i metodi utilizzati per ottenere | rls%lg;é‘tg\\,g@c (sono iIn

A2
\¢ R

relazione allo studio stesso). G
2. Rilevanza clinica: argomento delloeﬁ?glg\?l portanza attuale nella pratica
clinica, somiglianza con il @&ﬁrlé)cgs@&ctmg clinico, a chi e rivolto, ecc.
La rilevanza chmg@g\%ldﬁ%ultatl e condizionata da:
a. end- pomtam’}%gna’t? (surrogatl vs clinicamente rilevanti);
b. nuy @r%o@é%essarlo di pazienti da trattare (NNT);

06 ot ¢
9 amglezza iIntervalli di confidenza.



Critical Appraisal

3. Validita esterna (Fattori Estrinseci): chi ha scritto I'articolo, Iaff|I|a2|one

qualifica professionale, se e un opinon leader, chi \Otm\e? 2|a la

pubblicazione, in che rivista e pubblicato, se Iau 3@\\ Ia scritto
\\ A\
sull’argomento... (nhon sono necessarlament% \§ (a@ con la qualita
- SO
dell’articolo). N e(e’b
AN
SOV e
N
G .. i i
4. Consistenza (o nprodumledi%%i’ fla ricerca: si riferisce al fatto che i

risultati di uno st(gdg}@%a@i@ confermati da altri studi. La consistenza, a
differenza dgg(@‘%llt[éscaratterlstlche non puo essere valutata nel singolo
studlo\\\\mf‘)ag.;éﬂefo strumento ideale e costituito dalle revisioni sistematiche

(Q}rﬁqme?a analisi di piu studi.



Critical Appraisal
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La Critical Appraisal richiede I'analisi di tre aspeq@e’\o
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Validita’

Le conclusioni sono giustificate dalla metodologia e dal Béﬁftatl’?
La metodologia e corretta? \6\\6(\@5

Gli autori hanno fatto affermazioni rg@i\@ngw@ll’?
066\) 50(

Ci sono altri fattori confon(@ﬁ gla@@andavano considerati?
0\0

Se utilizzano un CB;B@)({QH@ come hanno evitato i bias?
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Affidabilita’
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Quali sono i risultati dell’articolo? O?pé?o\
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L’effetto dimostrato e statisticamente S|gn|fléaw%@s\°\
TSR\
OO \6
Quanto siamo confidenti che il rlsultgb&)@sletqs&a nell’intervallo della
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Applicabilita’

™
e . o
1. 1 problemi clinici che devo affrontare sono sufﬁuenterrg,gja’fé simili
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a quelli dello studio? o @e©
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2. Posso estrapolarne i risultati? e\ e
oed\)’\e;\%d\\1
. . . S ..
3. Posso generalizzarli nellaé@éb@aﬁea clinica?
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Quesiti sulla metodologia

. Il disegno e adeguato a rispondere alla domanda di studip?
\O
vé‘o

- ' , e 4
. Lo studio e osservazionale o d’'intervento? 60&6\\9\
\0\\@(\@5\6\

\\O

. Lo studio e controllato o non controllgb@e} N\

3\\ e(ea
@ o

. Lo studio e retrospettlvo p(( 12 sPEt#ito o trasversale?
&
5\9

. 1 gruppi confronta{@?@{@\%dlpendentl O appaiati?
(5'3‘ o
g:,\

. Lo studlo(d@ﬂ@v&@d% un cross-over?
20 e

05\\»\ \O

. E>\@t9nci’§<tud|o di superiorita o di non inferiorita?
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Primary Composite Cardiovascular Outcome
Intention-to-Treat Analysis for Non-inferiority & Superiority

‘\6‘
100 - — Exenatide [839 / 7356)] ’SO\Og
~ = = = Placebo [905 / 7396] ‘ 0\6\06;&
o\ W ANO
18 . . 6(\6 . 6\\6

80 . \\6\\ @5\
& 157 ‘e\,‘a . 3\‘\6
& o WO\
g 12- 6 66\
o e ' (&@
o - - ed ‘ 50(\
; 7 s
£ a0 s @6 ‘ %@Q n 0.91 (0.83, 1.00)
g O S Pajaklie (non-inferiority) <0.001
o 7 . g\(\a\eP value (superiority) 0.061
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Qo‘b\ ot '\ 1 2 3 4 5
0\6 ? Years from Randomization
No at Risk
Exenatide 7356 7101 6893 6580 5912 4475 3595 3053 2281 1417 727
Placebo 7396 7120 6897 6565 5908 4468 3565 2961 2209 1366 687

Holman RR et al. N Engl J Med 2017



Quesiti sulla metodologia

G\O\OQ
L’assegnazione dei partecipanti era randomizzata? 6\0\6‘?@;\&
R
\\9(\ SO
I soggetti entrati nello studio sono stati tugg@ L mente
o) A\
.. ; 3\\666(666
conteggiati alla fine? d\)\?& o
\
. Completezza e durata d\@ A up (drop-out, missing data).
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E’ riportato |l Q\gh@? sample size?
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EXSCEL study: Enrollment, Follow-up, and Vital Status

15,185 Enrclled

433 Screen-failed |« \Og\a‘
¥ \O
14,752 Included in the \6\0 .
ITT Population d 0 . \\»
2O @\
AR N\
v \ 2" Q v
7,356 Randomly assigned to receive Exenatide 7,396 Randomg %] to&é\é@ Placebo
18 Did not receive any dose of study drug ecewean% ose of study drug
0‘ \V
D 9
¥ (\\)\' ,.(“ q ¥
: O.033O8m¢
7,094 Comp leted study 6,‘\ 7 gﬁas mpleted study’
7 Non-completers who had prlmab Int \Q 17 Non-completers who had primary endpoint
] 1 Lost to follow- upﬁ\ \ 4 Lost to follow-up’ 1
6 Withdrew c i
Vital status unknown t\r@ \g 13 Withdrew consent Vital status unknown
LTFU 39 255 Non-c %@J prlmarv endpoint 286 Non-completers without primary endpoint LTFU 33
e teerdiad 31 KBt gl v 29 Lost to followup" e Notserded
217 rew consent i
Not determined 13 Q o) B (e Notdetermined 16
“v
Total {%) @»ﬁx %) (\Oe’ L v Total {%) 88 {1.2%)
0\0\' \( Percentage of chserved vs. expected pt-years of Percentage of chserved vs. expected pt-years of
follow-up for MACE®  95.1% follow-up for MACE®  94.5%

Holman RR et al. N Engl J Med 2017



Quesiti sulla metodologia

Sono indicate modalita e tempi delle visite di controllo? \O@a'
e©

E’ riportato come sono state misurate le variabili?(\,ad\(? \\ai\"
. \\6\\66@9;\

Le informazioni (dati di laboratorio, strug@ﬁ&%\m@%\cc) sono rilevate
2

In condizioni controllate o secogg@‘}%\p? tica clinica?
<\ egﬁ
66 '\Q(

Lettura centralizzata '\@h?&a%t?umentali (ECG, Ecodoppler,

Ecografia carg{aé%@é\.???

> \o
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Quesiti suil gruppl

1. Cisono differenze tra i due gruppi riconducibili a bias di selezione o



Baseline Characteristics of the Trial Participants by Treatment Assignment

Exenatide Placebo

Characteristic N=7356 N=7396 “ A
Age at randomization (years) 62.0 (56.0, 68.0) 62.0(56.0, 686"

Min, Max 21.0,92.0 24,800

<65 years 4392 / 7356 (59.7) gd@)‘%%(ﬁg 8)

>65 years 2964 / 7356 (40.3) 2 Y9754 3¥56 (40.2)

>75 years 609 / 7356 (8.3) \\3\\ BN / 7396 (8.7)
Female 2794 / 7356 (38.0) LN L A\ 809 /7396 (38.0)
Ethnicity c,OU\v '\0\\'v

Hispanic or Latino 1506 f 7355 {20.5),)\\\6 R (2 1520/ 7395(20.6)

Not Hispanic or Latino 5849 / 7355(3U%) ,.{\\\‘0‘ 5875/ 7395(79.4)
Race . COY AT

White M7 7354495.5) 5621 / 7393 {76.0)

Black . ST a42y 9354 (6.0) 436 / 7393 (5.9)

Asian G\ . \o\925 /7354 (9.9) 727 / 7393 (9.8)

Indian (American) or Alaska Native p\O ~OOY T 38/7354(0.5) 3577393 (0.5)

Native Hawaiian or Other Pacrf&@ O(\@ = 18 / 7354 (0.2) 17 / 7393 (0.2)

Islander PN ‘0(‘5\

Hispanic o0 \2 577 / 7354 (7.8) 557 /7393 (7.5)
Region s e’

Europg\g\\\ L0 3389 / 7356 (46.1) 3399 / 7396 (46.0)

N Ame@ " 1834 / 7356 (24.9) 1874 / 7396 (25.3)
Yatin America 1364 / 7356 (18.5) 1363 / 7396 (18.4)
Asia Pacific 769/ 7356 (10.5) 760 /7396 (10.3)

European subcategories

Western Europe

1374 / 7356 (18.7)

1399 / 7396 (18.9)

Eastern Europe

2015/ 7356 (27.4)

2000/ 7396 (27.0)

Holman RR et al. N Engl J Med 2017




Baseline Characteristics of the Trial Participants by Treatment Assignment

Exenatide Placebo
Characteristic N=7356 N=7396
Diabetes duration (years) 12.0{7.0,17.0) 12.0{7.0, 18.0)
<5 years 1032 / 7331(14.1) 980 / 7368 (13,38\
+ S\ 7
>5— <15 years 3612 / 7331 (49.3) 3654 / 73@49.6)
>15 years 2687 / 7331 (36.7) 7BY36887.1)
Prior CV event at randomizationt 5394 / 7356 (73 3) "iJ,sg‘g@s‘éé (72.9)

History of cardiovascular disease

\X ?»\\6\ /\5\

Coronary artery disease

3898 / 7356 (53.0)

Y \WO4896 /7396 (52.7)

Cerebrovascular disease 1233/ 7354 (16.8) QQO‘V AN 1276/ 7396 (17.3)
Peripheral arterial disease 1400 / 7355 {19. D),,\\\Q el 1400 / 7396 (18.9)
History of congestive heart failure 1161 / 735;@&& ﬁ(\\\ 1228 / 7396 {16.6)
HbA1lc (%) 8.0 (@@ 9 A\ © 8.0(7.3, 8.9)
Min, Max o\ 5o, g 5.6,12.7
<8% . 5‘6‘3’54&\[@313 (48.5) 3625/ 7362 (49.2)
>8% N\ %67 /7313 (51.5) 3737/ 7362 (50.8)
eGFR via MDRD {mL/min/1.73m?) A0 OV 766(61.3,92.0) 76.0(61.0, 92.0)
>90 A e 2127/ 7334 (29.0) 2141/ 7371(29.0)
60-89 0T SN 3642 / 7334 (49.7) 3604 / 7371 (48.9)
30-59 00 YV 1557 / 7334 (21.2) 1620/ 7371(22.0)
<30 AR 8 / 7334 (0.1) 6/7371(0.1)
Body mass .ndgg@mzk\o@ 31.8(28.2,36.2) 31.7(28.2, 36.1)
AV ¢ 2659 / 7287 (36.5) 2704 / 7315 (37.0)
30 4628/ 7287 (63.5) 4611/ 7315(63.0)
Cigarette smoking status
Current 864 / 7353 (11.8) 857 /7392 (11.6)
Former 2902 / 7353 (39.5) 2889 / 7392 (39.1)
Never 3587 / 7353 (48.8) 3646 / 7392 (49.3)

Holman RR et al. N Engl J Med 2017




Quesiti sui gruppi

Ci sono differenze tra i due gruppi riconducibili a bias di selezione o

. : . . s WO
variabili di confondimento? (eta, genere, etnia, CO—mOFblllta...)é\o\Og\
A\
A parte I'intervento sperimentale, i due gruppi sono statei‘gr@‘@@i\\allo
W _ad
2 W @9
stesso modo~ \e’\@\ \\a@



Baseline Characteristics of the Trial Participants by Treatment Assianment

Characteristic

Exenatide
N=7356

Placebo
N=7396

Antihyperglycemic Medication Usage

None

107 / 7356 (1.5)

121 / 7396 (1.6)

Oral agents use

6213 / 7356 (84.5)

6278 / 7396 (84.9) \ r\(5,\

Monotherapy

3070/ 7356 (41.7)

3165/ 7396 (42.8) SNOY

Dual therapy 2469 / 7356 (33.6) 2452 / 7396432209 ..

>3 oral agents 674 / 7356 (9.2) 661 / TAS6Y8.9) o, N\
Biguanides 5618 / 7356 (76.4) . 567 7396 A& B
Sulfonylurea 2697 / 7356 (36.7) X g\\ﬁm FIN6.6)
Thiazolidinedione 292 /7356 (4.0) Q@M% (3.9)

Insulin

3397 /7356 (46.2) <0

J

\0\‘3439 / 7396 (46.5)

Insulin alone

1036 /7356 (14.1)  _\\D <

997 / 7396 (13.5)

Insulin plus 1 oral agent

1742 / 7356 (237, O “‘e\"

1795/ 7396 (24.3)

Insulin plus >1 oral agent

619 / 7356¢0M)° . cO\Y

647 / 7396 (8.7)

Pramlintide

/@380 ON 7

2/ 7396 (<0.1)

Non-sulfonylurea secretagogues _c\V /73568 105 /7396 (1.4)

Alpha-glucosidase inhibitors . Q‘G‘J 150\/@‘56 (2.0) 150 / 7396 (2.0)

GLP-1 receptor agonist (other than study drug) A \U A\G(ﬁ 7356 {0.0) 2/7396(<0.1)
Exenatide ] (‘\@ - (\\(\" 0/ 7356 (0.0) 0/ 7356 (0.0)
Exenatide LAR G\~ L oVY? 0/ 7356 (0.0) 0/ 7356 (0.0)
Liraglutide Ao a0 0/7356 (0.0) 2 /7396 (<0.1)

Other GLP-1 recqpm\.egonlqtp(b"

0/ 7356 (0.0)

0/ 7356 (0.0)

DPP-4 inhibitor th \Q 1118 / 7356 (15.2) 1085/ 7396 (14.7)
sm% { o ‘O_(G i 758/ 7354(10.3) 72577396 (9.8)
W Sgliptie @Y 201 /7354 (2.7) 193 / 7396 (2.6)
~O°2 Alloglipth~ 0 /7354 (0.0) 3 /7396 (<0.1)
o S¥xagliptin 106 /7354 (1.4) 101 / 7396 (1.4)
Linagliptin 51/7354(0.7) 63 /7396 (0.9)
SGLT-2 inhibitorst 49/ 4250(1.2) 28/4290(0.7)
Dapagliflozini 39/4250(0.9) 19 /4290 (0.4)

Other SGLT-2 inhibitor

10/ 4250(0.2)

9/4290(0.2)

Other antihyperglycemic agents, not listed

25/4209(0.6)

33/4257(0.8)

Holman RR et al. N Engl J Med 2017



Baseline Characteristics of the Trial Participants by Treatment Assignment

Exenatide Placebo
Characteristic N=7356 N=7396
Cardiovascular Medication Usage Q\a'
Antihyp ertensive, antianginal, and other 6627 f 7356 (90.1) 6696 / 6@.@\0 5)
cardiovascular medications
ACE inhibitor 3535/ 7356 (48.1) ?,@ézl?,{,ge& 49.3)
Angiotensin receptor blockers 2334 /7356 (31.7) N a\‘\’b“ - BNRY 7396 (30.7)
Diuretic 3216 / 7356 (43.7) s N wWoE227/ 7396 (43 6)
Thiazide 1968 / 7356 (26.8) QOO\"’ AONT 1932 /7396 (26.1)
Beta blockers 4082 / 7356 (55. 5),,\\6 - 4129 / 7396 (55.8)
Aldosterone antagonists (e.g. \\G\v 456 / 7396 (6.2)

spironolactone)

456 /73 58@\_@

Hydralazine

™ 5&7356&39)"

59 /7396 (0.8)

Calcium channel blockers

 CC 3509356 (32 4)

2330/ 7396 (31.5)

Alpha 1 blockers

L OV . A 2YB60 / 7356 (7.6)

529 / 7396 (7.2)

Nitrates

~OOY 1003 / 7356 (13.6)

972 /7396 (13.1)

oS
Renin inhibitor {e.g. aliskerin) (\9

AQQ 34 /7356 (0.5)

37/7396(0.5)

Other antlh\,rpertenswe g\av p(%\"

432 /7356 (5.9)

473 / 7396 (6.4)

Ranolazine 00¢ “' 35/ 7356 (0.5) 38/ 7396 {0.5)
Digoxin/d |gm@s@1ycg§\® 173 /7356 (2.4) 184 / 7396 (2.5)
NS
05 < <
0\'39 °°

Holman RR et al. N Engl J Med 2017




Baseline Characteristics of the Trial Participants by Treatment Assignment

Exenatide Placebo

Characteristic N=7356 N=7396 .
Antithrombotic and anticoagulant 5442 f 7349 (74.1) 5393/ 733%8\@@
medications

Aspirin 4713/ 7356 (64.1) > &@Bﬁ) 7&%‘{%3 1)

Low molecularweight heparin 16 f 7356 (0.2) 9&){\@396 0.1)

Vitamin K antagonist {e.g. 414 / 7356 (5.6) \\0“ 6@”3";’? /7396 (5.1)

warfarin/coumarol) p\e\ ,\\\‘3

Factor Xa inhibitor 35/7356(0.5) ., 9OV . > 49 / 7396 (0.7)

Direct thrombin inhibitors

45/ 7348 (0.6h D oX© |

39/7374(0.5)

Other anti-platelet agents 261 ,’?33@3)‘5‘{ W 303 /7396 (4.1)
Clopidogrel/ticlopidine ‘%\56 56‘[&’ 1269 f 7396 (17.2)
Lipid-lowering medicationst 573 [ 239977 .9) 5636 / 7396 {76.2)
Statint W) 2 5465 7356 (74.3) 5380/ 7396 (72.7)
Ezetimibe ARV . (01347 /7356 (4.7) 364 / 7396 (4.9)
Fibrate o\ 0“‘9 650 / 7356 (8.8) 641 / 7396 (8.7)
Niacint o O _Q\()(\U 113 / 7356 (1.5) 151 / 7396 (2.0)
Other Medication Usage _ (%" . _\©'~
Hormone replaceRi&nY thegapy” 300 / 7356 (4.1) 258 / 7396 (3.5)
Chronic n%‘&@m g@@\ﬁ’- 320 /7356 (4.4) 324 /7396 (4.4)
infl omgalﬂu
®ArGnic COX2 inhibitors 45 /7356 (0.6) 45/ 7396 (0.6)
Fish ol 498 / 7356 (6.8) 492 / 7396 (6.7)

Proton pump inhibitors

1428/ 7356 (19.4)

1427 / 7396 (19.3)

Holman RR et al. N Engl J Med 2017




LEADER: Cardiovascular and anti-diabetes medications at baseline and during trial

Baseline Introduced during trial
Liraglutide Placebo p-value Liraglutide Placebo p-value\.a‘
(N=4668) (N=4672) (N=4668) (N=4672) G\O\Og
Cardiovascular medication \O P
r\\0 @)\'
Antihypertensive therapy 4322 (92.6) 4299 (92.0) 0.30 160 (3.4) (1\@ (3(‘56\\;}\\ 0.87
—_c\
Beta blockers 2649 (56.7) 2524 (54.0) 0.008 \{ 0.79
o4 \a (4G9
Calcium channel blockers 1531 (32.8) 1477 (31.6) 022 L O@Wb 7%,\6\ 29 (0.6) 0.53
ACE inhibitors 2412 (51.7 2349 (50.3 0.\ 93 (2.0 0.36
(51.7) (50.3) 8 B ol o B (€7 (2.)
ARBs 1486 (31.8) 1484 (31.8) 6( r(\){‘9%o 51 (1.1) 65 (1.4) 0.19
Others 468 (10.0) é\%‘@é Q‘a .57 11 (0.2) 13 (0.3) 0.68
Diuretics 1950 (41.8) Ff)‘CI949 2 ‘k} 0.96 16 (11.1) 647 (13.8) <.001
Loop diuretics 8 @k@)é \(\ﬁ (17.8) 0.80 304 (6.5) 382 (8.2) <.01
A\ (\0‘
Thiazides » 826 (157 787 (16.8) 0.28 170 (3.6) 236 (5.1) <.001
vo e
Thiazide-like diuretics (.a’\‘a e(%)f (7.0) 355 (7.6) 0.24 73 (1.6) 93 (2.0) 0.12
\

Aldosterone @Qh’msts 6\0 254 (5.4) 250 (5.4) 0.85 117 (2.5) 95 (2.0) 0.13
Lipid ohEd 3554 (76.1) 3511 (75.1) 0.27 417 (8.9) 481 (10.3) 0.026
i atins Q@ 3395 (72.7) ( 379 (8.1) 450 (9.6) 0.010
Ezetimibe 163 (3.5) 166 (3.6) 0.87 17 (0.4) 16 (0.3) 0.86
Others 492 (10.5) 510 (10.9) 0.56 62 (1.3) 64 (1.4) 0.86
Platelet aggregation inhibitors 3203 (68.6) 3119 (66.8) 0.06 375 (8.0) 427 (9.1) 0.06

Marso SP et al. N Engl J Med 375(4):311-22, 2016



Quesiti sui gruppi

Ci sono differenze tra i due gruppi riconducibili a bias di selezione o
variabili di confondimento? (eta, genere, etnia, co-morbilita.. ) \og\

A parte I'intervento sperimentale, | due gruppi sono statl grg)f%@@l\\allo
\6’\:a \3\\6
Cecita rispetto ai partecipanti, ai ncercato&a%@ 5P rlmentatorl Se lo

stesso modo?

studio e randomizzato sono nportat@b@ me@i}allta di randomizzazione?

Sono indicate modalita, dOS@a& ?%ca di somministrazione di tutti gli
\e

interventi confronta ’()?\6 (\g\“a

Il controllo e L{g@r‘}ag@ﬁento attivo o un placebo?

o
Il trattam O&@e&ﬁ controllo e adeguato? Se piu di due, quali trattamenti
(\

\
s@ﬁ% C@rﬁ‘rontatl?



Quesiti sul risultati

L’endpoint primario e un endpoint clinico importante o e un

- \O\Og\a‘

endpoint surrogato? O\Qbe‘,\

: : . : : MY et
L’endpoint primario e un endpoint combinato? &\oﬁ%@é\d\‘a

. . : . : o AN\ .
Sono chiaramente gli endpoint pnmano@g@@gg&@arl utilizzati per

N @

valutare I'effetto? A O

E’ riportato come sono sta%@ﬁlw«@?i gli endpoint? (Comitato

o O~ e _ L
d’aggiudicazione, %Q@)?&O[@E?— International Classification of



Secondary prevention of macrovascular events in pa;qgm%@
with type 2 diabetes in the PROactive Study (ggﬁ%ﬁ\@@t\‘ve

\ e\
pioglitAzone Clinical Trial In macroVascuolgl@E\?\e‘ﬁ@s):

. : S0V &0
a randomised controlled trial PRSP Che
e & &c"

John A Dormandy, Bernard Charbonnel, David | A Eckland, Erland \u%, N@@am Massi-Benedetti, lan K Moules, Allan M Skene, MengH Tan,
Pierre | Lefébvre, Gordon D Murray, Eberhard Stand, Rﬂbe}r?g %%Dx, Lag.@}heimsen; John Betteridge, Kare Birkeland, Alain Golay, Robert | Heine,
Ldszlo6 Kordnyi, Markku Laakso, Maridn Mokdn, A Qrkv{@@%is Pirags, Toomas Podar, André Scheen, Werner Scherbaum,

Guntram Schernthaner, Ole Schmitz, Jan §krﬁ@¢ n&ﬂd&gf aton, on behalf of the PROactive investigators*

Dormandy JA et al. Lancet 2005; 366: 1279-89



The PROspective pioglitAzone Clinical Trial (PROactive): time to Primary Composite Endpoint (all-
cause mortality, non-fatal Ml, stroke, ACS, endovascular or surgical intervention in the coronary
or leg arteries, and amputation above the ankle

25 — (i\-a‘
= Pioglitazone (514 events) ‘ \06\0\0
Placebo (572 events) N
20 —
5
2 1s-
o o HR=0-90 (95% CI 0-80-1-02)
—
% p=0-095
(= 10 —
@)
&
AL The median HbA;. values over 3 years were
57 significantly lower in the P10 (6.9%6, -0.8%0
é\(\\ from baseline) than in the placebo group
O\,aQO ¢ (7.5%, -0.3% from baseline) (P<0.001)
0 ! ! ! ! | |

0 6 12 18 24 30 36

Time from randomisation (months)

Lancet 366: 1279-1289, 2005



PROactive: Time to Secondary Composite Endpoint (Death from any cause,

non-fatal myocardial infarction, or stroke)

Proportion of events (%)

257

20

15

10 =

\}
Pioglitazone (301 events) \06\0\0(3
Placebo (358 events) 6\6\6‘ 6"\&
W
YNBS\ \ﬁx&
R\ @‘5
‘é\.‘a . \\a
CN ‘éﬁb
gﬂ) 69}
QW
G
o
?\(‘,\O QO
& ‘é\oﬂe HR=0-84 (95% Cl 0-72-0-98)

p=0-027

| | | |
6 12 18 24 30 36

Time from randomisation (months)

Lancet 366: 1279-1289, 2005



Quesiti sul risultati

1. Quanto e stata rilevante la differenza tra i due gruppi? (quali outcor%es
sono stati registrati? come sono state espresse le differenze %@\Pgruppl’?)

2. Quanto erano precise le stime degli effetti del trattam 6 (@@dere gli
\

1.C.) 00\6\6 \6\6\\6
3. | risultati erano statisticamente S|gn|f|c%tw'i”‘> g@/'%llue iInferiore ad un
d\) 0(\
valore prefissato: " Q\°

5"\6 (e
a. P= 0.05 Assenza di e\él\ %%Qecbﬂtro I'ipotesi nulla;

b. P<0.05 I\/Ioder @\Qv@ré}%;za contro l'ipotesi nulla;
c. Pcom r%%?}@\i@ﬁ 01 e <0.001 Forte evidenza contro I’'ipotesi nulla;

d. o =0° Qg’lfa‘f—zortlssma evidenza contro I'ipotesi nulla.
0\'3‘9 et



EXSCEL Study: Primary Composite Cardiovascular Outcome
Intention-to-Treat Analysis

\&
. \oQ
Exenatide Placebo : \0
N=7356 N=7396 Hazard Ratio 95%0 C&OG P value
6\6\\0 <.001
839 (11.4%) 905 (12.2%) W2 \\0 (non-inferiority)
MACE —a— 0. 916\6 @ \\’b 1 00 0.061
3.7 per 100 pt-yrs 4.0 per 100 pt-yrs 500 66 (superiority)
,.\\6 e o
229 258 —.—@p& o(\%e\v 0.73, 1.05
Qteg 0.628
Non-fatal Ml 453 \\% %\ — 0.95 0.84. 1.09 (homogeneity
(6.2%) zg\(\a ' R among
3o components)
\O
458 (S 177
Non-fatal stroke QQ‘ZN@\‘ (2.4%) = 0.86 0.70, 1.07
(< =
‘\‘QQ N©
\\\ \Oe ‘ ‘ ‘ ‘
‘ o2 ot < 0 0,5 1 1,5 2
0\'3‘9 % < >

Exenatide
favoured

Placebo
favoured

Holman RR et al. N Engl J Med 2017



EXSCEL Study: Forest Plot of Secondary Endpoints
(Intention-to-Treat Analysis)

Exenatide Placebo

N=7356 N=7396 Hazard Ratio 95% CI P value
o\
507 584 O
All-cause —_— 0.86 0.77,0.92 OV _'Q,016
mortality (6.9%)  (7.9%) & 2\& e 2 &
o
CV-death 340 383 \\\ fa@’?\
~dea 46%)  (5.2%) = 0.88 06\2\ 6\\% 0.096
SO &N
| fatal 483 493 @’b\\a el© 2
Fatal or non-fata
M1 6.6%)  (6.7%) —-—ee,\)\ 5@9‘7‘ 0.85, 1.10 0.622

\© 2
S\ 7 e®
Fatal or non-fatal 187 218 6 b(

CQO (\g\

Hospitalisation for 602 Qo 5 1.05 0.94,1.18 0.402
ACS gscgv@) X&' %) .
Hospltalls 11 % 231 0.94 0.78, 1.13 0.485
for heag ur(e(\O (3 0%) (3.1%) =
0\
0 0,5 : 1 s 1,5 2
Exenatide Placebo
favoured favoured

Holman RR et al. N Engl J Med 2017



Quesiti sulla metodologia

randomizzati, che hanno rispettato il protocollo di Studio)?g\a‘oe‘,&
\
- o _ ‘,a(\'ad‘ Wo N
E’ stata utilizzata I’analisi Intention To Treat (son,\%\\[&‘l{dg@@} | tutti |
2B\
00\ 6\6\
soggetti randomizzati, che hanno assun%oa&r\r\‘@aé una dose del

Oed\)\ o

trattamento assegnato e che Q%Nh%\)&kgﬂeno una valutazione post-basale)?
. 0 e
Le analisi effettuate 8@?{5’% o pre-specificate?
&a '\C)(\e
Sono state g MEW%nalisi per correggere le eventuali differenze
\! (S

. et et . . . .
sst&ﬁﬁ\gch% fra i1 gruppi? Sono state eseguite analisi multivariate?
ov



Number of patients {ITT)
Number of patients (PP)

MACE

Intent to treat
Per protocol

CV-related death
Intent to treat
Per protocol

Non-fatal M
Intent to treat
Per protocol

Non-fatal stroke
Intent to treat

Per protqwa
All- cag@@%h e(
ent to treat
Per protocol
CV-related death
Intent to treat

Per protocol

(Intention-to- Treat and Per-Protocol Populations)

Exenatide
n (%)

7356
7263

839 (11.4%)

591 (8.1%)

229 (3.1%)
142 (2.0%)

455 (6.2%)
332 (4. 6%)
a\e‘

e@'@@ éfﬂ\'a
é\i@l 6%)

507 (6.9%)
256 (3.5%)

340 (4.6%)
184 (2.5%)

Placebo
n (%)

7396
7302

905 (12.2%)
605 (8.3%)

258 (3.5%)
165 (2.3%)

(5\
177 (2.4%)
133 (1.8%)

584 (7.9%)
295 (4.0%)

383 (5.2%)
203 (2.8%)

Hazard Ratio
(95% CI) HR (95% ClI) P value
\o
\oO
XO
. 0%
. 0\6 . \\'
OREPNCE
(VO ‘6952)
AP @
p—— OC‘)\G\Q‘ d\\a\\a 0.91 0.83, 1.00 0.061
|—-—‘®16 36\ 095 085107  0.388
R, ef©
QU | N
I—eea-—ejcsgf 088 073,105
é%ﬁx‘—(ega——l 0.84 067, 1.05
g\Q
6\6
i 0.95 0.84, 1.09
} . | 1.05 0.90, 1.23
I | 0.86 0.70, 1.07
I | 0.86 0.67, 1.10
e 0.86 0.77, 0.97 0.016
I = i 0.84 0.71,0.99 0.043
I i 0.88 0.76, 1.02 0.096
I | 0.88 0.72, 1.08 0.222

EXSCEL Study: Forest Plot of Primary and Secondary Endpoints



Primary Composite Cardiovascular Outcome
Prespecified Subgroup Analyses (Intention-to-Treat Population) (1)

Exenatide

Subject Group n/N (%)
Age subgroups

<65 years 413/ 4392 (9.4%)

>=65 years 426 / 2964 (14.4%)

<75 years 719/ 6747 (10.7%)

>=75 years 120/ 609 (19.7%)
Sex

Male 599 /4562 (13.1%)

Female 240 / 2794 (8.6%)
Race

White 683 /5554 (12.3%)

Black 43 /442 (9 7%

Asian 2 ¢ v.

Indian (American) or Alaska Native
Native Hawaiian or Other Pacific Islander

664 / 7@@0)

Hispanic
a‘a\a oS
"\109 et
S (e

Placebo Hazard . P value for
n/N (%) Ratio 95% C\Og\ Homogeneity
tﬁ“
0.005
393 /4421 (8.9%) .b
512 /2975 (17.2%) e é;\ 0.91
@5\ 0.343
760 /6755 (11.3%) . 6\0 0\\3 093 0.84,1.03
145 / 641 (22.6%) N . 6\\- 0.82 0.64,1.05
e\
6\\6 S Co 0.443
634 / 4587 (13.8%) \)\_‘3 N 0.94 0.84,1.05
271 / 2809 (9.6%) Gd . 50“—0—1 0.86 0.73,1.03
0 o\
eg@ 0.606
@ (12. ?K o 095 0.85,1.05
— 0.67 0.45,0.99
10 2%) —o—| > 0.81 057,1.14
35 (11.4%) | o 069 0.16,3.10
(\93/17 17.6%) } = > 111 0.23,5.51
49 /557 (8.8%) —et—o 093 0.62,1.38
I I 1 1
0.0 0.5 1.0 15 2.0

<-- Exenatide Placebo -->
favored favored

Forest plot of primary enapoint by predefined patient subgroups

EXSCEL( )



Primary Composite Cardiovascular Outcome

Prespecified Subgroup Analyses (Intention-to-Treat Population) (4)

Subject Group

eGFR renal function categories (mL/min/1.73m?)
Stage 1: 90+
Stage 2: 60-89
Stage 3:30-59
Stage 4: 15-29

Body mass index subgroups
<30 kg/m?
>=30 kg/m’

Prior CV event at randomization based on IVRS
Yes
No

Exenatide
n/N (%)

181 /2127 (8.5%)

368 /3642 (10.1%)

280/ 1557 (18.0%)
3/8(37.5%)

27572659 (10.3%)
546 /4628 (11.8%)

722 /5394 (13.4%)
117 /1962 (6.0%)

2D . AN
2" 0
e@a‘a\ \’&\‘e‘
\¢ S
(o) <

Placebo
n/ N (%)

208/2141 (9.7%)

412 /3604 (11.4%)

282/1620(17.4%)
2/6(33.3%)

297 /2704 (11.0%)

596/4611 (12.9%) \)
o

e ©

786 %é; g\gf%{e
00\6

Forest plot of primary endpoint by predefined patient subgroups

\O*
Hazard
Ratio éqq‘g\og
—e— \1@1‘ 06
o \\a \ 75,099
Ho A\ O @ 0.86,1.19
: ‘6:\'6 d\&\a 126  0.21,7.52
oo o
a\\@ G 094 0.79,1.10
\¥% S\ 0.89  0.79,1.00
NN
090 0.82,1.00
099 077,128
0.0 0.5 1.0 1.5 2.0

<-- Exenatide Placebo >
favored favored

EXSCEL( )

P value for
Homogeneity

0.511

0.590

0.500



1.

Quesiti sulla utilita

09
I risultati possono essere applicati nella pratica cllnlc%’wﬁﬁicosa |
NS
&
soggetti dello studio sono diversi dai tuoi pazlqﬂﬁg@sd

(o) \
o et \6\\@\

Gli outcomes importanti sono stati tgw@cgmsqaeratﬁ (se no, questo
066\) 50(
inficia I'interpretazione deuéq, l{)eb@?)
G\O 6\e
| benefici controbltaﬂ%éaﬁ% i rischi e i costi? (molte ricerche non
a’\") 6‘9’0
mcludong( e\‘gab?sl costi-benefici, che potrebbe essere invece molto

6\\\ O

gtfis). ©°
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6\0 K.)@‘\\,
QRIGINAL RESEARCH ARTICLE A 1613
606\6(‘2:&\\3\\6\/
(2}
Lower Risk of Heart Failureeami;\bé‘%\th in Patients
Initiated on Sodium-GQgcﬁgeg@\)transporter-z
Inhibitors VersusOQ@hfg “&lucose-Lowering Drugs

The CVD-REAL Studga(@\)gapa?ative Effectiveness of Cardiovascular
Outcomes in N%W"Us@?\of Sodium-Glucose Cotransporter-2
Inhibitors Q‘GQ e@\a
Og\\\ {\()e'\l
OV et

JLHY

o
.
T4
_—
|
==
v |
m
o
m
)
= |
L
=

Kosiborod M et al. Circulation 136:249-259, 2017



Contribution of the SGLT-2 inhibitor class as a proportion of exposure time in
the propensity-match cohorts

n=154,507 n=107,805

100% -
90% -
80% -
70% -
60% -
50% -
40%
30%
CORY: 45.3 %
%%%( \6\1 423 % .

@ 109"
Og‘,\\-\\la‘ (\6@@
oe¥ e 0% 4 : ; :

HHF All-cause death HHF+All-cause death

Proportion of exposure time

Canagliflozin m Dapagliflozin B Empagliflozin

Kosiborod M et al. Circulation 136:249-259, 2017



Hazard ratios and 95%0 CI for the outcome of hospitalization for heart failure

P-value for SGLT-2i vs. oGLD comparison: <0.001
P-value for Heterogeneity: 0.440

D
O\OQ\
e\
US Truven MarketScan 0 6\0 \
N=233,708; # of events=208 . 0.52[0.42,9. & \\6
Norway National Registers \\3(\ \6\
N=25,050; # of events=278 —— ,{@%ao{\b ]
De k National Regist 60\6 6\\6
N=18.468; # of evenls=167" \X’b‘&* 6@\’5 055, 1.03]
Sweden National Registers \)\96 (\\‘e(
N“:a 378; #oflevenls- l o Ged (&Vep_' 0.61 [0.45, 0.82]
<\ %
10462, 7 of avents=16 S AR — 042(0.13,1.32]
Germany DPV G\O '(\0\6
N=2,900; # of mnts-b\O?‘ 0(\(3‘ - — 0.29(0.06, 1.36]
O\ 66 f:\()(\G :
RN
= EQ‘GGEESL ef© > 0.61 [0.53, 0.69)]
QO%‘\ el \ favor SGLT2i (—-—) favor oGLD
0\6 ? | T T T t l
005 0.10 025 0.50 1.00 2.00

Model adjusted for history of HF, age, sex, frailty, history of MI, history of
atrial fibrillation, hypertension, obesity/BMI, duration of diabetes mellitus,
ACE inhibitor or ARB use, B-blocker or a-blocker use, Ca2+ channel
blocker use, loop diuretic use, thiazide diuretic use

Hazard ratio

Kosiborod M et al. Circulation 136:249-259, 2017



Hazard ratios and 95%0 CI for the outcome of all-cause death

A P-value for SGLT-2i vs. oGLD comparison: <0.001 B P-value for SGLT-2i vs. oGLD comparison: <0.001
P-value for Heterogeneity: 0.089 P-value for Heterogeneity: 0.013 \‘a
Qo®
. et
; . O\ -
US Truven MarketScan US Truven MarketScan 6\0 \\6 \\'
N=143.264; # of events=250 —— 0.38[0.29,0.50] [ 743564 #of events=250 \\!—aﬁa \6\’&6 0.43 [0.33, 0.56)
_ , : () @‘5 s
Norway National Registers : Norway National Registers \' :
N=25.050; # of events=364 — ; 0.55[0.44, 0.68] N=25,05%; . 01! events-!fg \@\6 6\6\\ 0.60 [0.49, 0.75]
5 \ é
Denmark National Registers : Denmark Natio Qars N :
N=18,468; # of events=323 - 0.46[0.37, 0.57] N-‘|8468 # of ! Rz;% (G o) —a— : 0.39[0.30, 0.51]
Sweden National Registers atio sters
NT370, ¥ of sventsro1T —— 0.47 [0.37, 0.60) C@m ; '.é,‘ﬁm-.- —.— 0.52 [0.41, 0.66]
UK CPRD/THIN 073 ’ﬂ\“ /THIN
N=10,462; # of events=80 : - %% ] Qgéo 2; # of events=80 —— 0.84 [0.53, 1.32]
n\O A S |
f U (\(3E
Total ] \
o - \D2 6 . O(\e' Ob.40 [041,057) Tol — 0.52 [0.42, 0.64]
wg\ : :
la% favor oGLD favor SGLT2I < - >  favor oGLD
| T 1 |
. @59 6&% 2.00 025 050 1.00 2.00

S

elazard ratio
¢ WO
0\'3&)0 ee!

A, All-cause death: on treatment, unadjusted.
B, All-cause death: on treatment, adjusted

Hazard ratio

Kosiborod M et al. Circulation 136:249-259, 2017




Revisionl sistematiche/meta-analisi

1. Revisione sistematica: metodo tecnico scientifico di esplorazigne,

\oQ"
valutazione critica, unione e analisi di informazioni da (é@é‘?che per
6\
trarre conclusioni sulla qualita degli studi e le va{\@@bg @ Gsiti
] i ) . 6 . \6
Inclusi nello studio. 500\6\9;\6\‘?’\
6\\6 e(ea

60\2\50‘\\‘

2. Meta-analisi: processo sta%@t Ecb@i%lntem di informazioni derivate
da numerose ncerclg@‘&xl@“’é‘\esso tema, per ottenere una singola
stima degli el\‘ﬂg@&l égl‘l»\?m Intervento. Consiste nell’'uso di metodi
anallt{gbé’f ‘?m che riassumono I risultati di studi indipendenti

05 Ior8 fornendo stime precise.



Quesiti sulle revisioni sistematiche/meta-analisi

1. Gli autori hanno indicato i criteri di inclusione ed esclusione g\@gli

O

0%
studi, considerando 1 pazienti, gli interventi utilizze}atg,\@@\@ﬁtcomes
WO
. \\0\\‘ S
riportati e la metodologia e il rischio dl\\ggéz{%%gw? jias”
MV el
2. Gli autori hanno considerato I'o aqgi‘t\é o I'’eterogeneita degli
S\ ooR
- A Y mgm g (6 -

studi? (Spesso e utlllzza V.65 fest di Thompson, 1995)
3. Gli autori hang@@%@.@nente utilizzato le comparazioni tra
7o\ \|



International Journal of Cardiology 240 (2017) 414-421 '\
A“O\OQ
C [ ilable at ScienceDi ik
ontents lists avallable at ScienceDirect 60 \\@\\' CARBIOLOGY
N\ \
International Journal of Cardiologys\ @e\
ARG
N 6\\
journal homepage: www.elsevier. o\sk@ﬁ?)c%eal&ard
d 50
\
«\"’ 00
Effects of glucagon-like peptlde—\b&%gg@@agomsts on mortality and @CM
cardiovascular events: A cc\@@ lg@fﬁve meta-analysis of randomized
controlled trials a(yo 60(\9
ol

Matteo Monami ¢ @Qﬁna&@mom Laura Pala ®, Antonio Silverii %, Francesco Andreozzi ®,
Giorgio Sesti “\Etlga&@a@f]annuca

 Digbetoln ?@x @&hem Universitaria Careggi and University of Florence, Florence, Italy
b Depa 0 ME'dlC(I nd Surgical Sciences, University Magna Graecia of Catanzare, Catanzaro. Italy

Monami M, et al. Int J Cardiol. 240:414-421, 2017



Trial flow summary

a0
09‘*\’\\\‘(a <\°e\‘

UNPUBLISHED
TRIALS

Retrieved
n=532

Excluded for:

Noton humans
n=1

Ongoing/Withdrawn
n=39

Not RCT
n=27

Not on type 2 diabetes
N=166

Duration <12 weeks
n=>54

Published

n=93 (M)

==\

&ﬁl\d’o.ses °,

Nat

C .O n-30 ."‘(:\g\

. NowfgsLp-1
f<~:,\e)o(:{= 11

Different add-on
n=17

Nao external comparisan
n=>52

Undisclosed
N=26

INCLUDED
n=16

PUBLISHED TRIALS

{Medline/Embase
search)

Retrieved
N=1,147

Excluded for:

Nat on humans

n=3

Not RCT
n=162

Nz25
A\

Not on type zgej@;\_

L @BHZ;Z (Sb

@\ aﬁf)roved doses
n=49

h

Naot on GLP-1
n=15

Different add-on
n=32

Neo external comparison

Monami M, et al. Int J Cardiol. 240:414-421, 2017

n=581
INCLUDED
N=97
TOTAL 1
N=113




Funnel plot of standard error by Mantel-Haenzel log odds ratio for

cardiovascular mortality

0,0 @\@‘
Ol o G\O\O
© ‘\6\0 .
o(\O . ‘\\6\\
0,5 - NG
’ o \e\b\ G
© 0 600 g;\d\
- \% S o
MV el

5 o SRS
S 0. O &©
i = e © O
E O "\ (>Q® ©
© 66 . O\VF
g 0O © O S a\® O
@ ?\(‘,\ N\
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© 2 70,0 o o @ o
0(6\ \16‘
. @Q \16(
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O\QQ ?G‘ = =
2,0 1,5 1,0 0,5 0,0 0,5 1,0 1,5 2,0
MH log odds ratio

Monami M, et al. Int J Cardiol. 240:414-421, 2017



Mantel-Haenszel-OR for all-cause and cardiovascular mortality with 95%0 CI with
different molecules, considering all randomized clinical trials with and without
cardiovascular endpoints

o
All-cause mortality Cardiovascular mortality G\O\O

0.01 0.10 1.0 10.0 Ntrials MH-OR,95%ClI p 0.01 010 1.0 10.0 100.D52‘\®\§|)a|8'\»MH-OR, 95% Cl p
I .
QOverall ﬁl 32 0.88 [0.79,0.98] 0.017 QI \\’(}(\‘a _‘\c\,%‘a .84 [0.74;0.96] 0.012
Including GVOTs I I ,{,a\\a \‘\6@96
Albiglutide + 5  0.95 [050;1.79] 0.87 OG‘\Q ,d\\o 6 074 [032;1.71] 0.48
Dulaglutide ,—.ﬁ: 4 0.31[0.10;0.97] 0.044 \\‘3% 61'66\ 4 029 [0.07:1.25] 0.096
Exenaiide b.id. 4 5  1.01 [0.39; 2.62] 0.986\!:\66 ‘\\‘2_.._ 5 083 [0.22;3.17] 0.79
Exenatide OW s : 1 0.30 [0.01;7.30]e 6\50, ' a 1 297 [0.12;734] 057
's
N |
Liraglutde o 8 084 eg&a\s] O.Q@Q& —e—t 3 048 [0.15;1.60] 023
Semaglutice + 1 \@%. : écta\ 85 ﬁ'q 1 096 [0.63;1.45] 0.83
Lixisenatide o \0@60.9@6&%1.13] 047 + 5 097 [0.78:1.22] 0.82
' G of
i I
Exclludmg ICVOTS | d'a ‘\0(\8 |
Liraglutide —?al’@* \16‘5 7 0.75 [0.26:2.17] 059 > 1 2 013 [0.02:1.05] 0.056
Lixisenatice GQ@,! \o g 0.68 [0.20;2.23] 052 " ! 4 044 [0.07:2.79] 0.38
. 3.9( \;Q-‘Ie i
%‘\\»\ﬁavoﬁ(}e Favours Favours Favours
. O 1RA comparators GLP-1RA comparators
O

I2was <0.001, suggesting no relevant heterogeneity

Monami M, et al. Int J Cardiol. 240:414-421, 2017
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