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Qualita degli studi primari e revisioni sistematiche:

rating del livello delle evidenze be\o\o@
ov
@\

[P

| Evidenze ottenute da piu studi clinici controllati raj,wfo @i’é\tl e/o da
revisioni sistematiche di studi randomlzzatb’& ‘p(e '3

| | Evidenze ottenute da un solo stuc@s)eréhgq‘m‘?zzato di disegno

adeguato €$$ 9
%\Q
. ? \{
”l Evidenze ottenute u @K@oorte non randomizzati con controlli

concorren'Fl 06%@\0 8d6r8 meta-analisi

|V Ewdgqﬁ o@e\%te da studi retrospettivi tipo caso-controllo o loro
\\mas?a

N \9;
(3\\79 Ewdenze ottenute da studi di casistica (serie di casi) senza gruppo
di controllo

V| Evidenze basate sull’'opinione di esperti autorevoli o di comitati di
esperti




ﬁ Classi di evidenza scientifica

ﬁ Strutturatipica di un articolo scientifico



SID ACADEMY 2018

Licten Think and Plan

IMRaD as the
standard format of

Title, Author,

 Descriptive information that lets
readers search for an article.

academic journals

Conclusion

* How does it fit in with what else is
known about the topic?

Abstract, O(S\a‘
Keywords 6&0\
Oe°
R\ N ‘a‘\\
 What is the context f ‘t)?(b%jg R A\
: * How does it fit jn &\ o\
Introduction research qné\ao ics 9@ WHY?
o Wh eﬁé ese (({& stion?
\
N~ 2°
2. el
] c( at did the author(s) do to
\ S answer the research question?
HOW?
* What was the answer to the
guestion? 2
Results « This is often shown in tables and WHAT?
figures.
* What is the significance of this
) . ject?
Discussion/ [ SO WHAT?

References

* Materials the author(s) cited when
writing this paper.
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Esiti, outcomes, end-points

s e “é ”” é . ”” ,6\06
 Definizione. "Outcomes™ e “end-points posg,gnﬁl\;\gssere
considerati sinonimi: entrambi hanno il sig '\\3‘@&\ di
174 . . . 9y OG\ . .\a
misura di esito". 20° Lo

e 1. Classificazione: o
$$C,) e
e Clinici. Mortalita (totQI@QiQ@b}é’a specifica), eventi morbosi (infarto,

stroke, ...), misel\\@ea%?s@mﬁlco-metaboliche (LDL, PA, ...).

2.2 Ao
. Econor&i@s’ﬁ@h@ﬁ?(ospedalizzazioni, visite ambulatoriali, test
djago?@%g(d‘,efarmaci), Indiretti (giornate lavorative perse), intangibili

N / SN

O\,&\)o‘iéﬁr‘giétd\d| sofferenza, stress psicofisico).

 Umanistici. Qualita di vita, soddisfazione dell’'utente, sintomi,
status funzionale.

e 2. Outcome primario e outcome secondari
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Esiti, outcomes, end-points

.. . . .. WO

o 3. Outcome clinicamente rilevanti e surrog@t&%
- | . R .

 Qutcome clinicamente rilevanti. Compregg@htg@@?\e la mortalita,
tutti gli eventi clinici morbosi che poss&a@cé%s@?e rilevati nel corso

della storia naturale/post-terapeé’géﬁé?g){wﬁ‘la malattia.
(] A

« Qutcome surrogati. S %igaﬁfﬁ anatomico-fisiologico-
metaboliche misur tgé’%o\(q@t@?t di laboratorio/strumentali. Vengono
utilizzati con I’i@&%g&@i\%imostrare I'efficacia del trattamento su un

. IR : . :
end-pmg&d@qaﬁente rilevante senza misurarlo direttamente. Tale
p‘reasgp?)eqat@), teoricamente ineccepibile, e stato ripetutamente

O'\OQOS 0.

e Qutcome intermedi. Sono gli outcome surrogati validati da studi
che ne dimostrano la predittivita su end-point rilevanti.



Years of life gained by multifactorial intervention in patients with type 2
diabetes mellitus and microalbuminuria: 21 years follow-up on the S\g%m-Z

randomised trial \6\36\0
6\0‘ \
_ _ R ‘\6\\@‘
Cumulative Mortality Dea}g\@“ event
\O
o0 g
NS
a éb\a {\\13‘6 L
100 e 5 8Y Years free of incident
. N CVD events: 8.1 .
2 o~ : -
~ - =~ 75- : -
z 75 g :
z 3
E s0+ S
S O
£ o)
= £
E 25- o
3 a
o
tl) zlt ;sls 1I2 1|6 2|0 0 4 8 12 16 20
Years since randomisation Years since randomisation
Number at risk Number at risk
Intensive 80 76 66 58 54 43 Intensive 80 66 56 49 41 31
Conventional 80 78 65 45 34 24 Conventional 80 61 40 27 18 13

Gaede P et al. Diabetologia, published online 16 August, 2016
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Years of life gained by multifactorial intervention in patients with type 2
diabetes mellitus and microalbuminuria: 21 years follow-up on the St%{@o -2

randomised trial 5@ be\o
A ,&\&
Event \’&’&?P@ @\:% Cl pvalue
. 6\3 WO
o ‘6\\3\
All-cause mortality . A i ' 0.55(0.36,0.83) 0.005
ced\)’?a ()‘Ne
CVD mortality . e 6@\‘5 0.38 (0.19, 0.75) 0.006
non-CVD mortality s 0.70 (0.41, 1.20) 0.195
e? 6\6 o\
Death | CVD state \\)5?/? O@(\ @ 0.83 (0.54, 1.30) 0.425
CVD event | CVD state 6’06 0 o 0.55 (0.39, 0.77) 0.001
\C4 \18(%
22 2
Retinopathy pggbgssm@(e o 0.67 (0.51, 0.89) 0.005
Autonegnién u(@%ﬂ'ly o 0.59 (0.40, 0.89) 0.011
B@Qv%era?l%uropathy ® 1.12 (0.71, 1.77) 0.630
[ Macroalbuminuria o 0.52 (0.32, 0.84) 0.008 ]
| | |
0.2 0.5 1.0 2.0

HR - intensive vs conventional

Gaede P et al. Diabetologia, published online 16 August, 2016
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Intensified multifactorial

: : _ ) N
_ GFR trajectories interventiga9R type 2
N by treatment allocation 6\0' iabetics with
| , D
B mic(ogtipsienuria leads to
e, rm renal benefits
O &%
ncN S 5\6
w £ \o (o)
G 22, ef
<N QO (W@
- -3.1 ml/min/1.7 r@ﬁ}%ard\so
SE $$5
SE 4.0 2 N o 28% faster decline rate in the
~E ml/min/1.73m2/yeae ¢ conventional therapy group
Ln \\?5 o
GV, e
- et .
o0 o\ * Increased odd-ratio
: @Q((,\oe\le progression to more
\2\90%\ eet advanced CKD-stages at
O | | | | | | each follow-up point in the
0 4 8 12 16 20

conventional therapy group
Years since randomization

p-value for interaction < 0.001

Oellgaard J et al., Kidney International 2017; http://dx.doi.org/10.1016/j.kint.2016.11.023
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Intensified multifgctorial

. . \
1 conventional mterve‘ntlg\ﬂ\Qﬁ type_ 2
+  Intensive ——— d&‘ﬁi@betlcs with
| mip@aﬁ@ﬁ%@»@\\uria leads to
. | ) rm renal benefits
| 360 O
| A0
| PRGN
= GG . 50\
r=m= e o .
| oP% 2® « Trend towards reduced risk
RO of ESRD
| 3 H \0(\3
R jve®
@ L « 5intensive-therapy vs. 10
\&\\"O‘Q o conventional-therapy
Qo° et - patients
(I) ‘I‘r I8 II2 II6 2IO

 Hazard Ratio 0.36 (95%CI
0.12-1.05) p=0.061

Oellgaard J et al., Kidney International 2017; http://dx.doi.org/10.1016/j.kint.2016.11.023
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La validazione degli outcome surrogati verso “veri sostltutl ”
The Users’ Guides to Biomedical Literature of o\<>g
0\
Livello 1. Esiste un associazione stretta, |nd|penderkt\@\e“8g&@}‘stente
tra 'end-point surrogato e quello chmggﬂ@é@;@ evante?
Questo primo livello, necessario gera?@ ufficiente, viene
fornito da studi osservazmr@b‘%ﬁeoﬁ?mostrano I'inferenza
tra i due outcome?/??ﬁi\ @Qa
? \6
Livello 2. Esistono 7@% erlmentall condotte con altre classi di
farm%b@%@oﬂ miglioramento dell’end-point surrogato ha
Q@;@rqy]@a o un miglioramento di quello clinicamente
R\ (M@%ante’?
0\‘39
Livello 3. Esistono evidenze sperimentali condotte con farmaci della
stessa classe, dove il miglioramento dell’end-point
surrogato ha determinato un miglioramento di quello
clinicamente rilevante?
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4, Bl

5.

Le raccomandazione del CONSORT Statement

>
\O\OQ
A2
\0\'3 «
Precisa definizione e descrizione degli outcome che, per gae g valore
clinico al trial, dovrebbero essere rilevanti o aimengANer@EU!.
6600\ %\d\\-a\
Definizione di criteri standard per la misu @Z&B@g@l@gll outcome, che

dovrebbe essere oggettiva. o e° 6\50“

- oW -
Quando esistono infere ‘ %gﬁﬂzhve (segni, sintomi, interpretazione di
imaging, istologia, Qg‘bfrédaéé\essario prevedere strategie metodologiche per
la loro minimi;&z&%@oﬁinding (se possibile), valutazioni multiple, training
standardiézﬁt\o da‘dfﬁ outcome assessors.
2 Q(e, oe\le‘e
B\ \ . . . . .
he della frequenza nella misurazione degli outcome e di eventuali
aggiustamenti.

Reporting di tutti i metodi statistici, in particolare quando gli outcome sono
multipli.
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Gli endpoint multipli o compositi, I'analisi per
sottogruppi, la loro definizione a priori
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THE CHANGING FACE OF CLINICAL TRIALS O\oé\a'
The Primary Outcome Fails — What Nex %
\’<<>\a 5\6\\\\
\6 \\3
502”5

The failure to achieve the 5% Iegée%‘gcf‘\ttﬁgnlflcance IS certainly
not promlsm\,(g,)i\ﬁ?‘;h&?est treatment.

o\
?/?? o
6\\)5 o ot
o\ daqe‘é\O(\
\!
Q(GQa\le(G\a
Y O

Pocock SJ and Stone GW, N Engl J Med 375: 861-870, 2016
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Questions to Ask When the Primary Outcome Fails.

Is there some indication of potential benefit? ‘a\oexo\og\’&‘
Was the trial underpowered? @\'\9(\6 s‘c\&:\);\\a:\&

Was the primary outcome appropriate (or accuratg @efi d&g@@s

Was the population appropriate? 60\66\\\‘6‘

Was the treatment regimen appr £§@te§’ &°
Were there deficiencies in tr@@g’r\g&t?s

Is a claim of nonmfel@iﬁ% gb&\glue?‘

Do subgroug%ﬁﬂ@“ TICIt positive signals?
Dos mﬁaam?eoutcomes reveal positive findings?

%an alternative analyses help?
Does more positive external evidence exist?

Is there a strong biologic rationale that favors the treatment?

Pocock SJ and Stone GW, N Engl J Med 375: 861-870, 2016
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ASCOT — Anglo-Scandinavian Cardiac Outcomes Trial

. a‘
\O\OQ\
.0°
o@°
AV, N
2 A(\a WX g\\a‘
AN @O
Prevention of cardiovascular events with an antihypei Qiﬁé")% (4

regimen of amlodipine adding perindopril as regj@ired

i
atenolol adding bendroflumethiazide aa@é \t?w% the

Anglo-5candinavian Cardiac Out & TriaP'Blood Pressure
. (< .
Lowering Arm {MEUT-BQ@‘PX&{E glticentre randomised

. ? R
controlled trial \ \)5?, o‘\g\(\
Bjcer Dahbif, Peter § Sever, Nail & q)

- s W zth feevers, Mark Caultheld, Rory Cofling, Sweme E Ejeidsen, Ami Eristinmsan,
Gordon Tn'.-'dnnr:_.}e:,:lc"n'.-'aw. arkay I'eﬁ& Y, Ezin 0" Brien, jan Ostengren, for the ASCOT investigators ®

Summa %?6( ‘8\6
Bac ] @Q&ﬂshm‘lﬁﬂ in prevention of coranary heart disease (CHIY noted in eady hypertension trials has
‘@?;:ri%uwh disadwantages of the diuretics and [ blockers used. For a given reduction in blood pressure, some
O%nq;% hat neweer agents would confer advantages over diuretics and B hlockers. Our aim, thesefare, was to compare
thi
amlodipine with perindapril.

O\‘&Q

on non-fatz]l myncardial infarction and fatal CHD of combinations of atenolel with a thiazide versus

Dahlof B et al,

Lascet 2005 J66: 205-006
Fuligned e
Segiembara, P05

fud L3l I L L R R e S ]
EFuEG-1

L Lormrm et pd:r&:'E

Spe Articke page 507
“iremagalon inded et end

o papetr

Mepantwvam of Mad e,

Lancet, 366: 895-906, 2005



ASCOT — Anglo-Scandinavian Cardiac Outcomes Trial

e\l
o
Subgroups Hazard Ratio (95% Cl) O%°. Pvalue
P '\ 2 A\
Primary outcome : \'\'a(\ 6\\_6\\
Nonfatal {including silent) -— \‘ab’.‘% S 02) 0.11
myocardial infarction+fatal CHD : 6OC,\e ] d\\'a\\
Secondary outcomes \.0 e 2 2
Death from any cause _6‘&_'{\‘6‘ 0.89 (0.831-0.99) 0.02
1 cer .. 60‘,
Death from cardiovascular causes O% o) . 0.76 (0.65-0.90) 0.001
Fatal and nonfatal stroke M i 0.77 (0.66-0.89) <0.00L
Development of diabetes e?%e\& : 0.70 (0.63-0.78) <0.001
mellitus 66?? ] g\(\@\ | | |
N @\Q «© 6% 0.80 100 120
(3\'6 3\‘8 Amlodipine-Based Atenolol-Based
Q@ \ . .
(O (@ Regimen Better Regimen Better
‘.s;é\\QQ oY
O‘O‘ ?e‘ N
O\'&Q

Dahlof B et al, Lancet, 366:

895-906, 2005



ASCOT — Anglo-Scandinavian Cardiac Outcomes Trial

e\l
20
Subgroups Hazard Ratio (95% Cl) 6\0\6 * P Value
Primary outcome : \'\'3(\ ‘ d\\a\\‘a‘
Neonfatal {including silent) ] - . (@b\% @@5}.023 0.11
myocardial infarction+fatal CHD : 00\6 ] ‘\6\\
5 SO O
Secondary outcomes a\\.0 - S
el —
Death from any :_:au 5e (E&‘@?‘\‘e 0.89 (0.81-0.99) 0.02
Death from cardiovascular causes OQ - 6‘\‘5 : 0.76 (0.65-0.90) 0.001
Fatal and nonfatal stroke M ; 0.77 (0.66-0.89) <0.00L
Development of diabetes e?%e\& : 0.70 (0.63-0.78) <0.001
mellitus e?? \(\6\ '
06 @?g T i |
Data from secondary outgg@s‘ e T80 0.80 Lo L
. . 8(6\
provided strong ev{)%eﬁ% \%f\‘ Amlodipine-Based Atenolol-Based
superiorit OY el Regimen Better Regimen Better
P yxk'\\laQ .r'\()e\l

°' ol
Figur@‘ ajor Nesults from ASCOT.
Although the primary outcome did not reach statistical significance, numerous secondary outcomes were positive.
Given the[binlngic plausibility of these findings and their consistency with the results from previous tri:—:lal]the results
of this study provide meaningful data that can be used to inform decisions regarding treatments for hypertension.

Adapted from Dahléf et al.* CHD denotes coronary heart disease.

Dahlof B et al, Lancet, 366: 895-906, 2005
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PROactive: secondary prevention of macrovascular events in

patients with type 2 diabetes e
\36\0\
Primary composite 0
endpoint 6 na\
\
° e
0 %
o© 6
-5 a\\650 as\d\\-
e
-10 U@ et
-10% 0e® &
15 = WY ed?
p=0.095 oY 4 ¢
o -20 eC " Ae®
© WO 9
- 25 G\ (\3
c do \O
3 2 )
> -30 (6\ N\
I Q@ \o
(< \16(6

_305%,\,\"\\166‘ ('\06
O\&QO 3 Time of observation: 34.5 months

-45 Whole PROactive cohort, n. 5238

-50

Primary endpoint was the composite of all-cause mortality,
Dormandy JA et al., Lancet 366: 1279-89, 2005

non fatal myocardial infarction, stroke, acute coronary syndrome,
endovascular or surgical intervention in the coronary Erdmann E et al., J Am Coll Cardiol 49: 1772-1780, 2007

or leg arteries, and amputation above the ankle Wilcox R et al.. Stroke 38: 865-73. 2007



ng-l.’en ,—Thtn k and ?lﬂn SID ACADEMY 2018

THE CHANGING FACE OF CLINICAL TRIALS

The Primary Outcome Fails — What Next\ ) &
\06

The failure to achieve the 5% level of significance |$é‘<se‘?‘t@m§ not

promising for the test treatmen\g\\’é a@%\
00\ d\\’&\
Was the primary outcome appropriate &qa(a&?:ngé:rtely defined)?

9 o\
Primary endpoint was the composﬂe (al?c §é mortality, non fatal myocardial

infarction, stroke, acute corona g\é r@mb endovascular or surgical intervention
in the coronary or leg arterlg@,? r\g\%putatlon above the ankle

Is a claim for gka\ﬁal@féﬁorlty of value?
® ot
HR 0, %@\"‘%@@ °0.80-1.02; p=0.095
o
Do Secondary Outcomes Reveal Positive Findings?

If the primary outcome is negative, positive findings for secondary outcomes are
usually considered to be hypothesis-generating.
Pocock SJ and Stone GW, N Engl J Med 375: 861-870, 2016
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Impact of the U.S. Food and Drug Administration Cardiovascular Assessment
Requirements on the Development of Novel Antldlabetes Dg@g@

Non-inferiority X
Boundary \0\ @Q%’

50
N o |
Superiority Lo G‘QI |
Approvable; no need for 60\
postmarketing study Non- '"fe@@\\gim: | T
— Upper limit o
Q? ! ; 95% Cl
Approvable_; need for \\)5%@_9%,'0,@ = : (,.-/‘J,/’
postmarketing study 3% L.\0 I |
(‘3\6 6\‘8 [ - l
Q‘GQ X e<e\ Inferior ! B '
. | [
Not agpﬁ\/\%@( oc® | |
()‘\'aQ Underpowered rlu:} :
——t— —

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20 22

Hazard ratio
Hirshberg B, Raz I. Diabetes Care 34 (suppl 2) S101-S106, 2011



PROactive: secondary prevention of macrovascular events in

patients with type 2 diabetes \0\0‘5‘6'
.0
Primary composite Secondary Composite . 0\'3\0‘
endpoint composite cardiovascular 66\ '\‘3‘\\'
endpoint endpoint ‘\ta(\ \(\\\0\
O 1% '3 \
-5
-10
-15
p=0.095
v -20
)
o
Fs) -25
3
> -30
Ll
-35 @ ©
N o
293 ©C¢ T bservation: 34.5 month
O\’&qo ime OfO servation. .2 montns
-45 Whole PROactive cohort, n. 5238
-50
Primary endpoint was the composite of all-cause mortality,
non fatal myocardial infarction, stroke, acute coronary syndrome, Dormandy JA et al., Lancet 366: 1279-89, 2005
endovascular or surgical intervention in the coronary Erdmann E et al., J Am Coll Cardiol 49: 1772-1780, 2007

or leg arteries, and amputation above the ankle ]
Wilcox R et al., Stroke 38: 865-73, 2007
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THE CHANGING FACE OF CLINICAL TRIALS

The Primary Outcome Fails — What Next gee

A& 0¥ be

The failure to achieve the 5% level of agmﬂcanc@@?:g@%ﬁy not
promising for the test trea%rg@ﬁ?&a\\’&

Do subgroup findings elicit p%\gﬂﬂ/%@gnal’?
Q?/‘ \e%’\

2

Does more g@él(w@ external evidence exist?
\109 G\l

A\ (<\°

@\OQO%

Pocock SJ and Stone GW, N Engl J Med 375: 861-870, 2016
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PROactive: secondary prevention of macrovascular events in

patients with type 2 diabetes 100 el
Primary composite Secondary Composite MI Acute ‘ \0 Stroke
endpoint composite cardiovascular (fatal and corona &atal and
endpoint endpoint non-fatal) %&5 (\\\_'b\\ non-fatal)
0 il
0 0\6\6 \\,6\\6
e Lo
_10 8 ‘\\‘e(
-10% \%o‘
15 p=0.095
o -20
]
c
) '25
C
2 30 (@0 -28%
! Q(GQ? \{@QQ}‘observatlon 34.5 months p=0.045
-35 \\\]6 "\U
“2&05 QG\ Whole PROactive cohort, n. 5238 -38%
OO p=0.034
_45 Previous MI, n. 2445
o)
_ Previous stroke, n. 984 -47%
50 ~
Primary endpoint was the composite of all-cause mortality, p_OOOS
non fatal myocardial infarction, stroke, acute coronary syndrome, Dormandy JA et al., Lancet 366: 1279-89, 2005
endovascular or surgical intervention in the coronary Erdmann E et aI., 3 Am Coll Cardiol 49: 1772-1780, 2007

or leg arteries, and amputation above the ankle ]
Wilcox R et al., Stroke 38: 865-73, 2007



IRIS: Pioglitazone in Patients With 3
xO
. ] . \06
Insulin Resistance 59
e
. A\ o\
anarg@@g;\gm
Inclusion Criteria 17% - 6\\3‘5 aé\d\
; % - o\ T (eNR=0.76
Ist:he..-mic stroke or TIA 15% 60666\5@5% Cl1: 0.62, 0.93)
within 6 months 1@3 2 pP= 007
\2 i Q(e
Age > 40 years @g 11 e\
A G 24% RRR‘
. . \)6 O(\ 9% -
Insulin resistance G\ & O
9% exo° S 7%
No digpeids o
< G(G 5% A
S
0% 3% -
v N
No bladder cancer =

=% Stroke or Ml

M Pioglitazone (N=1939) ™ Placebo (N=1937)

Kernan WN, et al. N EnglJ Med. 2016;374:1321-1331.



In T2DM Patients

Study Glucose- HR 95% ClI OV \O‘KP-vaIue
lowering drug ~ W
NN\
PROACTIVE  Pioglit 0.84 0.72-0.98 A 0.027
ioglitazone . - 6—00.@&\6\\0 .

ORIGIN Insulin glargine  1.02  0.94-1. 1%\33\\ (e'a —~ NS
\‘50

SAVOR Saxagliptin 1. OO ngzd —{— NS

EXAMINE Alogllptln 9?(?9@9\60 50-1.15 ] NS

)
TECOS snmSﬁ&\oﬂ 0.99 0.89-1.10 — NS
ELIXA Q@Q L,g&%enatlde 1.02  0.89-1.17 (] NS
5\\\

I@AQ?ER Liraglutide  0.87  0.78-0.97 —{ 0.010

SUSTAIN-6 Semaglutide  0.74 0.58-0.95 [} 0.020

EMPA-REG Empaglifiozin  0.86 0.74-0.99 e 0.038
0.6 1 1.2

*CV mortality, non-fatal Ml, non-fatal stroke

Favors study drug

Favors placebo



Personalizing Glucose-Lowering Therapy in Patients
J with Type 2 Diabetes and Cardiovascular Disease |}

Initial : ot
c\'\g\6 S
\a
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— cerebrovascular N coronar ,(>\\’<>° é\d\\a
disease heart,dé@a :
2 S
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SGLT2-i®

Triple Combination

Monotherapy + GLPGIRA“

Inzucchi SE. Endocrinol Metan Clin North Am 47: 137-152, 2018.
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THE CHANGING FACE OF CLINICAL TRIALS G
The Primary Outcome is Positive 50"

5o
s that Good Enough? e @
N \\0\\ 5\6\
c‘,\e\a‘\a\'\’&
a\\@%() 6%‘\6\

. - e o“\\‘e‘e . .
The achievement of statistical %gfﬁf?ggn\é'e for the primary outcome is
typically a necessary prereog efgo?‘?he adoption of a new therapy, but it
© {'@&ﬁbt sufficient.

<
eo

Pocock SJ and Stone GW, N Engl J Med 375: 971-979, 2016



Key Questions to Ask When the Primary Outcome Is Positive. X3

A’(O

‘OU
. . O\

Does a P value of <0.05 provide strong enough evidence? 66\0\\@x\
NP

What is the magnitude of the treatment benefit? @

Is the primary outcome clinically important (ggdﬁltgm%’]ly consistent)?
QW e

Are secondary outcomes '_=.upp4t::rt|1v.r+1=:?J ® s ot

Are the principal findings cons s@ﬁ?g@ﬁ%s important subgroups?

Is the trial large enough\@‘b%gw‘l\nncmg?’

Was the trial stoQggWe\‘a}ﬁﬁ'

Do concer \‘%spﬁgglﬂ%afety counterbalance positive efficacy?

s t@@@ﬁ:&&—safew balance patient-specific?

Are there flaws in trial design and conduct?
Do the findings apply to my patients?

Pocock SJ and Stone GW, N Engl J Med 375: 971-979,

2016
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[ *  HbA,_levels at the end of treatment period: 7.7% for saxagliptinvs 7.9% for placebo (P <.001)]

* Findings indicated noninferiority but not superiority of saxagliptin to placebo g\
) o8
SAVOR-TIMI 1r.a12.8 AHbALC @é@%\\
m Pl @S axagliptin
X 10 ¢ 60\,8@ a
2
c
2
]
& 5
0
anaw&lﬂd pous]t’;"“5 Secondary end Heart failure Death from any Death from CV
(GQ ? \6 point¥ cause causes
\\\‘0 0 1.00 1.02 1.27 1.11 1.03
0\@96 a)© (0.89-1.12) (0.94-1.11) (1.07-1.51) (0.96-1.27) (0.87-1.22)
.99 .66 k .007 / .15 g2

*Composite of CV death, nonfatal myocardial infarction, and nonfatal stroke.
1'Cfomposite of CV death, nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina,
heart failure, or coronary revascularization.

Scirica BM, et al., The SAVOR-TIMI 53 Investigators, N Engl J Med 369: 1317-1326, 2013
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THE CHANGING FACE OF CLINICAL TRIALS
The Primary Outcome is Positive — o8

s that Good Enough? (o

R - P\ (%
N \\0\\6(\ 9;\6\\6\

-

The achievement of statistical significance fcgdhe,%\&ﬁ\%ary outcome is

. g \& .
typically a necessary prerequisite for the dgdac?qu f a new therapy, but it is

not sufidlens™
?@@‘Q@@W
What is the magnitude\)g{;yﬁ%&{\e\ﬁt%ment benefit?
CXAIPNAY
Are the secondaé{yéé’gé@t?(r\nes supportive?
(eQ")( e\?

Is the pLk c’i(r;}(o@‘i?tcome clinically important (and internally consistent)?
9

=)
'\‘390
Argthe principal findings consistent across important subgroups?

Do concerns about safety counterbalance positive efficacy?

Pocock SJ and Stone GW, N Engl J Med 375: 971-979, 2016



Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes

A Primary Outcome

1009 207 pazard ratio, 0.87 (95% Cl, 0.78-0.97) ces
EUE P=0.001 for noninferiority Flacso
£ a0 159 pe0.01 for superiority
E 704 10 Liraglutide
"":" 60+ 5
2 50 ]
=
3 407 0 T T T T T T T T 1
2 30 0 6 12 1% 24 30 36 42 48 54
2
E 20
1] //'
u T T T T I I T T 1
0 G 12 18 24 30 36 42 48 54
Months since Randomization
No. at Risk

Liraglutide 4668 4593 4496 4400 4280 4172 4072

Q%E}z 424
Placeba 4672 4588 4473 4352 4237 4123 4@ 1371543 g\
a0 \&

OG

Q

B Death from Cardiovascular Causes
1004 20+
90+
80+
704
60+
504
40+

Hazard ratio, 0.78 (95% CI, 0.66-0.93)

P=0.007
154

Patients with an Event (%)

Months since Randomization

&°

Wisk
‘ Taglutide 4668 4641

Placebo 4672 4648

4599 4558 4505 4445 4382 4327 1723 484
4601 4546 4479 4407 4338 4267 1709 465

C Nonfatal Myocardial Infarction &)?e\(‘ {\g\(\’é‘
Haza@\i ~0.28 Q{@cgl.rs—ma]
o \O
e
\o

3 Placebo

Liraglutide

T T T T T T T 1
6 12 18 24 30 36 42 48 54

T
12

30 36 42 48 54
Months since Randomization

T T
18 24

Mo. at Risk
Liraglutide 4668 4609 4531 4454 4359 4263 41381 4102 1619 440

Placebo 4672 4613 4513 4407 4301 4202 4103 4020 15394 424

Marso SP, et al., The LEADER TRIAL Investigators, N Engl J Med, 2016

D Nonfatal Stroke

1007 207 yazard ratio, 0.89 (95% CI, 0.72-1.11)
a0+ 15 P=0.30 .
& 804
'§ 704 10-
wo g0
= o 5] Placebo
£ T
404 0 T T T T T T T T 1
2 3 0 6 12 18 24 30 36 42 48 54
2 201
o
104
0 1 T T T T T T T 1
0 6 12 18 24 30 36 42 48 54
Meonths since Randomization
Mo. at Risk

Liraglutide 4668 4624 4564 4504 4426 4351 4269 4194 1662 465
Placebo 4672 4627 4358 4484 4405 4314 4228 4141 1e48 445




Patients with an Event (%)

154

Q@

:‘goelg 18 24 30 36 42 48 54
Q \\

E Death from Any Cause
20+

Hazard ratie, 0.85 (95% Cl, 0.74-0.97)
P=0.02

F Hospitaliza

10+

\
2
ea
;{ré B azard ratio, 0.87 (95% C, 0.73-1.05)
| Pe0.14
Placebo
Liraglutide

T T T T T
1] 6 12 18 24 30 38 42 48 54

Patients with an

\o —

Meonths since Randomization

Liraglutide 4668 4641 4599 4558 4505 4445 4382 4322 1723 484
4672 4648 4601 4546 4479 4407 4333

4268 1709 485

12 18 24 30 36 42 48 54
Menths since Randomization

Liraglutide 4668 4612 4550 4483 4414 4337 43258 4185 1662 467
4672 4612 4540 4464 4372 4288 4187 4107 1e47 442

Marso SP, et al., The LEADER TRIAL Investigators, N Engl J Med, 2016



Type 2 Diabetes

Semaglutide and Cardiovascular Outcomes in Patients with

O

A Primary Outcome

B Monfatal Myocardial Infarction
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Marso SP, et al., The SUSTAIN-6 Investigators, N Engl J Med, 2016
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Zinman B, et al., The EMPA-REG OUTCOME Investigators, N Engl J Med Sept 17,2015




Empagliflozin, Cardiovascular Outcomes, and Mortality

in Type 2 Diabetes 0%
‘0'\'3\06
A \\6:\\
CV Death, Nonfatal MI, or Nonfatal Streke. .2
R\X 5\6
,6\0 '9@
o ‘d\\@\\
W2~ 29" RR P
KCENT A
3-point MACE ._e.e.‘-\» RSN 14% 0382
WO Soap®
e
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gy
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s 56\18(%\0 ——
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‘ 690:”?1\.\.. AN
o
0.25 0.50 1.00 2.00
P >
Favors empagliflozin Favors placebo

Zinman B, et al., The EMPA-REG OUTCOME Investigators, N Engl J Med Sept 17,2015
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Empagliflozin and Progression of Kidney Disease in Type 2
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Wanner C. et al. NEJM 375: 323-334, 2016
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Qualita degli studi primari e revisioni sistematiche:
rating del livello delle evidenze be\o\o@a'
0\0

\”@‘\,r‘\}(@'p‘”v‘6

| Evidenze ottenute da piu studi clinici controllati raj,wfo @i’é\tl e/o da
revisioni sistematiche di studi randomlzzatb’& ‘p(e '3

\9\&

| | Evidenze ottenute da un solo stuc@s)eréhgq‘m‘?zzato di disegno
adeguato €$$ 9
%\Q
. ? s
”l Evidenze ottenute u @K@oorte non randomizzati con controlli

concorren'Fl 06%@\0 8d6r8 meta-analisi

|V Ewdgqﬁ o@e\%te da studi retrospettivi tipo caso-controllo o loro
\\mas?a

N \9;
(3\\79 Ewdenze ottenute da studi di casistica (serie di casi) senza gruppo
di controllo

V| Evidenze basate sull’'opinione di esperti autorevoli o di comitati di
esperti
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Key Outcomes in the CANVAS Program

"B
)
and EMPA-REG OUTCOME s
_ Hazard raﬂm@.ﬁ&(@él)
CV death, nonfatal myocardial infarction, ,gééﬁ—l@:aﬁ\ms Program
or nonfatal stroke o c,\e | EMPA-REG OUTCOME
)
CV death 6\)\9& 2 "I—e—i
O :
Nonfatal myocardial infarction $ C’:ad\%o e fl
e T
Nonfatal stroke ?/?@% o S P
. ? (\0 -
Hospitalization for heact;\\Bgﬁ’Lge(\g\ ,_D_|I '
CV death or %on for heart failure ——
% G(Galm =t
All- ca}u}\?rqo&%mty ==
\OQ
o ——i
%rogressmn to macroalbuminuria
. b o 1
Renal composite* ; ~ :
*CANVAS Program endpoints comparable with [ | | |
EMPA-REG OUTCOME. 0.25 0.5 1.0 5.0

Zinman Bet al. N Engl J Med. 2015 ;373(22):2117-2128. - —iin
Wanner K et al. N Engl ] Med. 2016;375(4):323-334. Favors SGLT2i Favors Placebo

i
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Empagliflozin and Canagliflozin

. WO
CV outcome trials: renal outcome data 0 O°
. 0\' .
mm & ot
'8 eGFR mi/min/1.73m? \\'a(\a‘(\‘\’\"a\\
2 ml/min, m ~a\*‘fa ‘5\
'Y Microalbuminuria (%) 29 22.7 606\3\' ‘\\:‘0\\6
] Macroalbuminuria (%) 11 76&6\\3 ‘e@ dRenal protection
New or worse 0.61* Oeé\i? BN especially in CANVAS-R
nephropathy 0.53,0.70 $() » 073
Progression to 0@?€$ g Q(egﬂ 67,0.79
" macroalbuminuria 6?& 0(@\6\6
o L
E Renal composite \\> (\6(5)%% 0.60
& gﬁf’ééﬂ“’d'a'“'s’tmiz%'aﬁa (%\ 0.40, 0.75 0.47,0.77
o (o) \,a\l
o o© 1.70 .
151,191 Reversing renal
18.0vs 18.1% 40 vs 37 per 1000 pt yrs decline
Follow-up (yr) 3.1 3.6

Microalbuminuria: albumin 30-300 mg/day; 30-300 ug albumin/mg creatinine; albumin/creatinine ratio (ACR) >2.5-25 mg/mmol (M), >3.5-35 mg/mmol (F).

Renal composite was 40% reduction in eGFR, need for renal-replacement therapy, or renal death. Progression of albuminuria was defined as more than a 30% increase in albuminuria

and a change from either normoalbuminuria to microalbuminuria or macroalbuminuria or from microalbuminuria to macroalbuminuria.. UTI, urinary tract infection, Empa 18.0% vs

Pbo 18.1, Cana 40vs Pbo 37 per 1000 patient yrs. Follow up Empa median, Canvas mean. Wanner et al, N Engl ] Med 2016, 375:323-334; Neal et al, N Engl J Med 2017, on-line. DOL 10.1056/NEIMoal611925

Wanner C. et al. N Engl J Med 375: 323-334, 2016
Neal B et al., N Engl J Med June 12, 2017
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Qualita degli studi primari e revisioni sistematiche:
rating del livello delle evidenze be\o\o@a'
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Personalizing Glucose-Lowering Therapy in Patients
J with Type 2 Diabetes and Cardiovascular Disease |}
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__ cerebrovascular — 1 r:,omnarg\}g\\'a(\ 6\6\\9
disease heart%@a ¢
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\66\\ \\
‘| ©
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$$ (Gga
Dual Combination Q

. T %\
Monotherapy L Pioglitazonie N\g

SGLT2-i®

GLP-1 RA® SGLT2-i*

Triple Combination
Monotherapy + er + or or

GLP-1RA® Pioglitazone Pioglitazone

Inzucchi SE. Endocrinol Metan Clin North Am 47: 137-152, 2018.



Pharmacologic Approaches to Glycemic Treatment:
[] Standards of Medical Care in Diabetes 2018

Antihyperglycemic Therapy in Adults with Type 2 Diabetes

0O
xO
At diagnosis, initiate lifestyle management, set AIC target, and initiate 0\6\06

pharmacologic therapy based on AIC: (\\ -
N 6(\‘3 (\) \\
— A1C is less than 9%, consider Monotherapy. ) ’{6\\0" 0@5\

ST

A\"

AIC is greater than or equal to 9%, consider Dual Therapy. \\0

e&"a e
A1C is greater than or equal to 10%, blood g 15 gﬁqt&%an or equal to 300 mg/dL,
or patient is markedly symptomatic ﬂﬁi}ler C°@‘3‘ on Injectable Therapy (See Figure 8.2),

qﬁ
?Q?/ 0\6
Monotherapy @e&\/le Management + Metformin

o é\O
tiateq@&ormin therapy if no contraindications” (See Table 8.1)

Q
i
2\ >

. \"\qa Q \C G\l
05\ as < AIC at target Yes: - Monitor AIC every 3-6 months
‘\@Q ? after 3 months _— . .
0 of monotherapy? No: - Assess medication-taking behavior

- Consider Dual Therapy

Lifestyle Management + Metformin + Additional Agent

Diabetes Care Volume 41, Supplement 1, January 2018, S73-S85



Pharmacologic Approaches to Glycemic Treatment:
Standards of Medical Care in Diabetes 2018

\
. . B O\OQ)
Lifestyle Management + Metformin + Addltmnaléwﬁft‘
o\ \\@'\\
ASCVD?  Yes: - Add agent proven to reduce major adverse \,&&\’&(\ é\d\\a

cardiovascular events and/or cardiovascular motali®y *
s andror 339%@@ \,\a\\’b
(see recommendations with * on p. S?E\\ag g %\ﬁ\
No: - Add second agent after consj an&ﬁ@%%-specific effects
and patient factors Se%Tﬁﬁe &R 0

W e
?3?%&\6 ¥

\)6?’? AO©
OV ~e®

32
A1c@gt@r%eé\;6‘ Yes: - Monitor AIC every 3-6 months
s

&ar
. Q( @\%m s No: - Assess medication-taking behavior
w2 of gual therapy? . .
el < - Consider Triple Therapy

Triple Therapy Lifestyle Management + Metformin + Two Additional Agents

Diabetes Care Volume 41, Supplement 1, January 2018, S73-S85
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