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* Participacio com a IC o IP en assajos clinics:
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OBIJECTIUS

* Contextualitzacio dels CVOSafety Trials
* Punts critics dels CVOSafety Trials

* Interpretacio dels CVOSafety Trials



CAS CLINIC

Pacient de 77 anys d’edat amb DM?2
des de fa 10 anys.

Controlat amb metformina HbA1lc
7,6%. IMC 28.

Fumador, DLP i HTA.

FG 56, Albuminuria 350mg/d, no
altres CC de la DM. Indicaries inici de glucosuric en aquest

pacient?
1. Si, es el que diuen les guies cliniques i
els estudis de seguretat CCV.

Ingressa per IAM . 2. No, no penso que estigui indicat.

3. No hotinc clar




CONTEXTUALITZACIO

Fites en el tractament de la DM:

1915 1925 1935 1945 1955 1965 1975 1985 * 2005 2015

1915: Joslin 1922 1936 1948 1959 1972 1993 2005
"starvation” Administracié Hagedom: Retinopatia: CC  Diferenciacié Insulina DCCT Aprovacia
diet diinsulinaa  Efecte associadaaDM  DMID DMNID 100U 1995 EXENATIDE
primer huma  protamina 1074 Aprovacid 2008
_ 1941 1949 1961 metformina Aprovacid
;?:“ﬂ-“ﬂ :“g;;ﬁ"" Detarminacks  xoringa Introduccs de BIOSTATOR per FDA SITAGLIPTINA
pancretic  MEDICINA por e o onchmia Laser HUMALOG
aplicat a 1950 greu 1978 Aprovacié
gossos Comercialitzacié Insulina sinttica acarbosa
NPH 1964 Aprovacio 1382
Dieta par Tires glucémia I1SCI iy
intercanvis Puiblic gral 1970 Comercialitzacié UKPDS CANAGLIFLOZINA
1981
155 1088 repaglinida
Primeres Primer Tx
Sulfonilurees pancreas 1994
Primer
1970 CGMS
Primer Glucometre 2000

Public gral 1381 GLARGINA




CONTEXTUALITZACIO

SAVOR-TIMI 53
n=16,492
3-P MACE

FREEDOM-CVO
n=4,156
4-P MACE

SGLT2 inhibitors

14
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Cardiovascular Outcomes Trials in
Type 2 Diabetes: Where Do We Go
From Here? Reflections From a
Diabetes Care Editors’ Expert

Forum

Diabetes Care 2018;41:14-31 | https://doi.org/10.2337/dci17-0057

PIOMEER &
n=3176

GLP-1 receptor agonists

n=7,637
3-P MACE

Insulin
IRIS
) n=3876
et
stroke or MI

n=§522
5-P MACE
(3-P MACE +
hospitalization
for HF or
unstable

angina)

William T. Cefalu," Sanjay Kaul,?
Hertzel C. Gerstein,? Rury R. Holman,"
Bernard Zinmanf Jay S. Skyler,s
Jennifer B. Green,” John B. Buse,®
Silvio E. Inzucchi, Lawrence A. Leiter,*’
Itamar Raz,** Julio Rosenstock,*? and
Matthew C. Riddle™

HARMONY

Qutcomes
9 _4ana

250% sustained
decline in eGFR

n=2,850
CV death or HF

Preserved
n=4,126
€V death or HF
hospitalization

Figure 1—Completed and ongoing CVOTs (6-14,39,44-58). 3-P, 3-point; 4-P, 4-point; 5-P, 5-point. DECLARE-TIMI 58, Multicenter Trial to Evaluate the
Effect of Dapagliflozin on the Incidence of Cardiovascular Events; ESRD, end-stage renal disease; HARM ONY Outcomes, Effect of Albiglutide, When Added
to Standard Blood Glucose Lowering Therapies, on Major Cardiovascular Events in Subjects With Type 2 Diabetes Mellitus; PIONEER 6, A Trial Investigating
the Cardiovascular Safety of Oral Semaglutide in Subjects With Type 2 Diabetes; REWIND, Researching Cardiovascular Events With a Weekly Incretin in
Diabetes; VERTIS CV, Cardiovascular Outcomes Following Ertugliflozin Treatment in Type 2 Diabetes Mellitus Participants With Vascular Disease.



CVO-Safety Trials a la DM-2,
Que tenen en comu la major
part d’aquests estudis?

Son RCT doble cecs.

S’han fet per a complir requeriment de la FDA
S’han publicat en revistes d’alt factor d’'impacte.
Estan financats per la industria

El comparador sol ser placebo

Molts tenen un disseny de no inferioritat



ESTUDIS DE NO INFERIORITAT

... SON importants?

e Cada vegada més frequents

* Antibioterapia, malalties cardiovasculars
Oncologia, Endocrinologia entre els camps més
frequents

* Els estudis de no inferioritat son un xic peculiars.
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Therapeutic Catagory
Figure 3. Numbers of published noninferiority trials by

therapeutic category. EENT = eye, ears, nose, and throat;
Ob-Gyn = obstetrics and gynecology.

(Pharmacotherapy 2011;31(9):833-839)



ESTUDIS DE NO INFERIORITAT... sabem?



Assajos clinics de no inferioritat. La base.
1. Quan estan justificats?

S’assumeix que l'eficacia de la nova intervencio pot ser quelcom inferior a la
del comparador de referencia a canvi de millor posologia, preu,
tolerabilitat...

Ho: la nova intervencid “A” és significativament pitjor que el comparador de
referéncia per un marge acceptable ”6”.
El marge d’acceptabilitat (tolerancia) ”6” ha de tenir justificacio clinica.



HO: TRUTH

SUfER'OR'TY HO DOES NOT HO CORRESPONDS TO

eA=eC CORRESPOND TO TRUTH | TRUTH

REJECT HO TRUE POSITIVE FALST POSITIVE
Intervencis (A ERROR)

NOT REJECT FALSE NEGATIVE TRUE NEGATIVE
HO (B ERROR)



Assajos clinics de no inferioritat. La base.

2. Importancia de o

El valor 0 determina la mida de |la mostra

en els estudis de no-inferioritat.

Com més laxe el limit 0, menys
esdeveniments calen per a demostrar no

inferioritat.

Ha de tenir una justificacio clinica.

Perspective

@cﬂ)ssmﬂc Reflections on using non-inferiority randomised placebo
controlled trials in assessing cardiovascular safety of new
agents for treatment of type 2 diabetes
Denise Campbell-Scherer

10.1136/ebmed-2017-110685 Abstract haemoglobin, the Food and Drug Administration (FDA)

» http://dx.doi.org/10.1136/

ebmed-2016-110652 Evid Based Med April 2017 |volume 22 | number 2 |

Table 1 Estimation of the cardiovascular events required
to fall below the FDA target cut-off in the design of a
cardiovascular safety non-inferiority trial as a function of
the expected true HR of the intervention (for 90% power)®

True HR Upper HR boundary ¢1.8 1.3

0.70 48 110
0.75 55 139
0.80 64 179
0.85 75 233
0.90 88 311
0.95 103 428
1.0 122 611
1.05 145 921
1.1 174 1507

MNon-inferiority margin.
FDA, Food and Drug Administration.



En el cas dels CVOSafety trials:

Des de 2008 |a FDA exigeix als nous farmacs per la DM de presentar resultats
de seguretat CCV en pacients d’alt risc CCV i amb un temps de seguiment
perllongat.

En farmacs comercialitzats I'lC 95% del HR d’esdeveniments CCV (MACE) no
pot superar el 0 1,3.

En el cas dels farmacs no comercialitzats I'IC del HR d’esdeveniments CCV
(MACE) en comparacio amb el comparador (Placebo) no pot superar el 0 1,8.

Guidance for Industry —Diabetes Mellitus-Evaluatinc Cardiovascular Risk in New Antidiabetic Therapies to treat Type 2 Diabetes U.S Department of
Health and Human Services Food and Drug Administration Center for Drueg Evaluationa and Research (CDER) December 2008



IN OTHER WORDS:

Els nous farmacs han de demostrar que no augmenten el
risc de patir esdeveniments cardiovasculars per sobre
d’un 30% 6 80% del que ho faria el comparador (sovint
placebo) en funcid de si el farmac esta o no

comercialitzat.



Assajos clinics de no inferioritat. La base.
3. Intervencio i control s’han d’administrar en
condicions optimes de comparacié





http://3.bp.blogspot.com/-jM2QnBXRtN0/VnSLvp9avtI/AAAAAAAAA2I/ntnhgSa68XA/s1600/la+liebre+y+la+tortuga.JPG

Assajos clinics de no inferioritat. La base.
4. L'analisi per protocol és critic

ANALISI Els pacients s’analitzen Estimacié de magnitud Quan s’ha de fer
d’efecte d’intervencio

Intencidé de Tractar En funcid de grup Relativitza efecte ESTUDIS DE SUPERIORITAT
d’aleatoritzacio intervencio.
Per Protocol En funcié del tractament Assegura que l'efecte és ESTUDIS DE NO
gue han seguit. degut a la intervencio INFERIORITAT
estudiada i no a altres
factors

Manca d’adherencial!
Augment falsos

positius (falsos no
inferiors)




ONLINE
EXCLUSIVE

7 questions to ask when
evaluating a noninferiority trial

While most physicians are accustomed to evaluating
randomized placebo-controlled studies, many are less
familiar with the purpose and takeaway of noninferiority
trials. Here’s help.

THE JOURMNAL OF

FAMILY
PRACTICE

Anne Mounsey, MD;
Anthony J. Viera, MD,
MPH; Rosalie Dominik,
DrPH

Department of Family
Medicine, University of
North Carolina at Chapel
Hill {Drs. Mounsay and
Viera); Department of
Biostatistics, Gillings Schoof
of Global Public Health (Dr.
Dominik)

a4 anne_mounsey@med.
unc.edu



E Is a noninferiority trial
appropriate?

E Is the noninferiority margin
based on clinical judgment and
statistical reasoning?

E Are the hypothesis and
statistical analysis formulated
correctly?

ﬂ Is the sample size appropriate
and justified?

ﬂ Is the noninferiority trial as
similar as possible to the
trial(s) comparing the standard
treatment with placebo?

ﬂ Is a per protocol analysis
reported in the results?

Are the overall design and
execution of the trial high
quality?

* |s the primary objective to evaluate whether a new treatment is noninfe-
rior to, or no worse than, a standard treatment?

* Has the efficacy of the standard treatment been previously established?
= Are the known or expected advantages of the new treatment described?

* Does the choice of margin reflect both the severity of the disease and the
uncertainty in the estimate of the efficacy of the standard treatment?

s | the hvnothecis clearlv stated?

Es el qgue demana la FDA per a demostrar seguretat CCV er
than the outcome for the new treatment by some prespecified margin?

* Was the sample size appropriately planned?

* What assumptions about the outcomes for the treatment groups were
used for sample size calculations, and were they clinically reasonable
assumptions?

= Are the inclusion/exclusion criteria, dosing, method of assessing the
outcome, and duration of follow-up nearly identical to the trial(s) that
established efficacy of the standard treatment?

* |f the results are given for intention-to-treat analysis, are they also given
for per protocol analysis?

* Were appropriate methods for allocation concealment and blinding used?

* Was the follow-up rate high?
* Were the groups similar at baseline and subject to the same care?




¢SE RESPETAN LAS NORMAS CONSORT EN LAS PUB

feriority trial

E Is a nonin
U P N

LICACIONES DE LOS ESTUDIOS

DE SEGURIDAD CARDIOVASCULAR? LAS FORMAS TAMBIEN IMPORTAN

Wifredo Ricart Engel, Mariona Esteve Serra,

Unidad de Endocrinologia y Nutricién. Hospital Josep

Introduccidn: Las publicaciones de
alto factor de impacto exigen a los
autores de los estudios
randomizados adherencia a las
recomendaciones CONSORT
(Consolidated  Standards  of
Reporting Trials) cuyo objetivo es
facilitar la exposicién completa y
transparente de los estudios y
ayudar a su interpretacion vy
evaluacidn critica.

Material y métodos: Se
seleccionaron los Cardiovascular
Outcome Trials de farmacos
antidiabéticos en pacientes con
DM2, publicados desde 2008
hasta finales del 2018.

Aebeca Barahona San Millan, Mercé Ferndndez-Balsells n

Se utilizé el checklist CONSORT que
hace referencia a los estudios
aleatorizados (25 items) y la
extension para los estudios de no-
inferioridad (11 items) publicadas en
2010.

Para cada item del checklist se tuvo
en cuenta si la informacién estaba
contenida en el articulo (Si) o si no
aparecia (NO).

Objetivo: Valorar el grado de
adherencia con las guias CONSORT
de las publicaciones de los estudios
de seguridad cardiovascular
(CVOtrials) en diabetes mellitus tipo

rueta de Girona

Haspital Universitari de Girona
B Doctor Jusep Trusts

Resultados:  Andlisis de 12
Cardiovascular Outcome Trials (n=3
inhibidores SGLT-2, n=5 andlogos
de la GLP-1 y n=4 inhibidores de la
DPPIV). Todos resultaron ser de no-
inferioridad. Todos se publicaron
con posterioridad a las gulas
CONSORT. En ninguna de las
publicaciones se identificaba en el
titulo que se tratara de un ensayo
randomizado de no-inferioridad.
Globalmente, la adherencia con
cada ftem se recoge en la tabla
adjunta.

* |s the primary objective to evaluate whether a new treatment is noninfe-
rior to, or no worse than, a standard treatment?

* Has the efficacy of the standard treatment been previously established?
* Are the known or expected advantages of the new treatment described?

* Does the choice of margin reflect both the severity of the disease and the
uncertainty in the estimate of the efficacy of the standard treatment?

2 (DM2).

# |5 thie hunothesis clearlv stated?
En realitat, cal anar a I'apartat d’analisi estadistica per a trobar

que es tracta d’estudis de no inferio ANTI-CONSORT

de no inferioritat no s’esmenta enlloc del paper.
* VVas TNe sample siZe appropriately plannea

* What assumptions about the outcomes for the treatment groups were
used for sample size calculations, and were they clinically reasonable
assumptions?

= Are the inclusion/exclusion criteria, dosing, method of assessing the
outcome, and duration of follow-up nearly identical to the trial(s) that
established efficacy of the standard treatment?

Elz| =z s
ERE: g [E|8 | |8 |2|l=z2|2/|¢%
HHHHHHBHHHH
@ B = ] =5 2 R = &5 =
d)3| 8|3 (3|8 |28 188 R
Z/5| 3 S [& | 3 = £ S 5 E "
1 Identification as a nondnferiority randomized trial in the title o
2a Justification of noninferiority design 17
ap | PRationale for choice of the naninferiority margin 8
4a Participants in the noninferiority trial similar to those in any trial(s) that
established efficacy of the reference treatment &
5 | Reference treatment in the noninferiority trial identical to that in any trialis) 17
that established efficacy
Ba | Specify the nonin Feriority and whether Tor main and
secondary are noni or supericr 25
Ta | Sample size cakculated wsing a noninferiority criterion P
e |0 {5} related i iority hypoth
rela ¥ sa
12a |1-or 2-sided confidence intenval 92
17a |Figure showing confidence intervals and the noninferiority P
22 |Interpret results in relation to the noninferiority hy pothesis. il a superiority
conchssion is drawn, provide justification for switching 42

% adherencia| 46 | 36 46

46 | 46 18 7

* |f the results are given for intention-to-treat analysis, are they also given
for per protocol analysis?

27 27 | 81 7 46

Extension of 2010 CONSORT checklist; Rojo: Ausente; Verde: Presente
Conclusiones: Paraddjicamente, aunque la totalidad de los CVO Trials en DM2 estan publicados en revistas adheridas
a las normas de publicacién CONSORT, la mayoria de items que deberian constar en referencia al disefio de no-
inferioridad no estdn correctamente referenciados. Mas alla del aspecto meramente formal, la falta de adherencia
con las recomendaciones CONSORT dificulta el analisis critico de estas publicaciones, entorpeciendo la evaluacién de

la calidad de los estudios.

* Were appropriate methods for allocation concealment and blinding used?
* Was the follow-up rate high?
* Were the groups similar at baseline and subject to the same care?




E Is a noninferiority trial * Is the primary objective to evaluate whether a new treatment is noninfe-
appropriate? rior to, or no worse than, a standard treatment?

* Has the efficacy of the standard treatment been previously established?
* Are the known or expected advantages of the new treatment described?

E Is the noninferiority margin * Does the choice of margin reflect both the severity of the disease and the
based on clinical judgment and uncertainty in the estimate of the efficacy of the standard treatment?
statistical reasoning?

E Are the hypothesis and * s the hvnothesis clearlv stated?
statistical analysis formulated El nombre d’esdeveniments calculat en base al marge de
correctly? : . : . : ..

no inferioritat & es molt inferior al que seria necessari si
els estudis s’haguessin planificat d’entrada com a estudis

ﬂ Is the sample size appropriate de superioritat.
and justified?

" WNAt assUumpTions dDout tneg outcomes To0r ne meatumnent Qroups were

used for sample size calculations, and were they clinically reasonable
assumptions?

E Is tl'_'e nﬂninfer_iority trial as * Are the inclusion/exclusion criteria, dosing, method of assessing the
similar as possible to the outcome, and duration of follow-up nearly identical to the trial(s) that
trial(s) comparing the standard established efficacy of the standard treatment?

treatment with placebo?

ﬂ Is a per protocol analysis * [f the results are given for intention-to-treat analysis, are they also given
reported in the results? for per protocol analysis?

Are thtE.' ""‘“Eﬁll!.dis.iglnh? “}? * Were appropriate methods for allocation concealment and blinding used?
execution of the trial hi
quality? J * Was the follow-up rate high?
* Were the groups similar at baseline and subject to the same care?




TRIAL
Calculated Number of
events for primary

Hypothesis testing (non-
inferiority and
superiority)

EMPAREG, 2015
691events (2:1)
7028 patients (3,1 years)

CANVAS, 2017
688 events
10142 patients (3,6 years)

DECLARE-TIMI 58, 2018
1390 events
17160 patients (4,2 years)

Results reported:

HR of primary outcome, p values for non-inferiority
and superiority

NNT (95% IC) Calculadora epidemiolégica OST
FLCritica (Servicio Vasco de Evaluacion de Tecnologias
Sanitarias)

EMPA 490/4687 (10,5%) VS PLACEBO 282/2333
(12,1%)

HR, 0.86; 95.02% confidence interval, 0.74 to 0.99;

P = 0.04 for superiority

NNT 31-2152 (point estimate 61) durant 3,1 anys per a
evitar un 3p MACE

CANA 426/4347 (9,8%) VS PLACEBO 585/5795 (10,1%)
HR 0.86; 95% confidence interval [CI], 0.75 to 0.97;
P<0.001 for noninferiority;

P = 0.02 for superiority

NNT no calculable Segons calculadora epidemiologica
les dades corresponen a RR 0,97 (0,86-1,09) ***IN
FACT: APPENDIX REPORTS P 0,5980 WHEN RISKS ARE
REPORTED

3pMACE: DAPA 756/8582 (8,8%) vs PLACEBO
803/8578 (9,4%)

HR 0,83; 95% confidence interval [Cl] 0,93 to 1,03;
p=0,17

CV death or Hospitalization for Hfailure: No differences
in CV death:

CV death: DAPA 205/8582 VS PLACEBO 210/8578
Hfailure: DAPA 212/8582 (2,5%) vs PLACEBO 286/8578
(3,3%)

HR 0,73 (0,61-0,85)

NNT 73-276 (point estimate 115) durant 4,2 years per
a evitar 1 ingrés hospitalari per insuficiencia cardiaca

I sl midaw de law mostro s hagués
calcudal per o demostrar superiovitat
dentrada?

2080 para beta 0.1, p bilateral 0.05, 2:1

x3

1848 para beta 0.1, p bilateral 0.05, 2:1

X3

681 para beta 0,1, p bilateral 0,05, 1:1
Aquesta xifra multiplica per 1,4 els ingressos per ICC

reportats en |'estudi.
X1,5



E Is a noninferiority trial
appropriate?

E Is the noninferiority margin
based on clinical judgment and
statistical reasoning?

E Are the hypothesis and
statistical analysis formulated
correctly?

ﬂ Is the sample size appropriate
and justified?

ﬂ Is the noninferiority trial as
similar as possible to the
trial(s) comparing the standard
treatment with placebo?

ﬂ Is a per protocol analysis
reported in the results?

Are the overall design and
execution of the trial high
quality?

Is the primary objective to evaluate whether a new treatment is noninfe-
rior to, or no worse than, a standard treatment?

Has the efficacy of the standard treatment been previously established?
Are the known or expected advantages of the new treatment described?

Does the choice of margin reflect both the severity of the disease and the
uncertainty in the estimate of the efficacy of the standard treatment?

Is the hypothesis clearly stated?

Is the null hypothesis that the outcome for the standard treatment is better
than the outcome for the new treatment by some prespedfied margin?

Was the sample size appropriately planned?

What assumptions about the outcomes for the treatment groups were
used for sample size calculations, and were they clinically reasonable
assumptions?

Are the inclusion/exclusion criteria, dosing, method of assessing the
outcome, and duration of follow-up nearly identical to the trial(s) that
established efficacy of the standard treatment?

If the results are given for intention-to-treat analysis, are they also given
for per protocol analysis?

Were appropriate methods for allocation concealment and blinding used?
Was the follow-up rate high?
Were the groups similar at baseline and subject to the same care?




Teniu idea de quants pacients varen interrompre el
tractament assignat en aquests estudis?

* EMPAREG:
* 25%

* CANVAS/CANVAS-R:
* 29%

 DECLARE-TIMI:
* 21-25%

| POT SER AIXO RELLEVANT EN UN ESTUDI DE
NO INFERIORITAT?



ﬂ Is a per protocol EII'IEI|}I’E;I5 » If the results are given for intention-to-treat analysis, are they also given
reported in the results? for per protocol analysis?

Els resultats es donen només per intencioé de tractar o bé
ITT modificat, no es dona analisi per protocol, tot i baixa adheréncia



E Is a noninferiority trial
appropriate?

E Is the noninferiority margin
based on clinical judgment and
statistical reasoning?

E Are the hypothesis and
statistical analysis formulated
correctly?

ﬂ Is the sample size appropriate
and justified?

ﬂ Is the noninferiority trial as
similar as possible to the
trial(s) comparing the standard
treatment with placebo?

ﬂ Is a per protocol analysis
reported in the results?

Are the overall design and
execution of the trial high
quality?

Is the primary objective to evaluate whether a new treatment is noninfe-
rior to, or no worse than, a standard treatment?

Has the efficacy of the standard treatment been previously established?
Are the known or expected advantages of the new treatment described?

Does the choice of margin reflect both the severity of the disease and the
uncertainty in the estimate of the efficacy of the standard treatment?

Is the hypothesis clearly stated?

Is the null hypothesis that the outcome for the standard treatment is better
than the outcome for the new treatment by some prespedfied margin?

Was the sample size appropriately planned?

What assumptions about the outcomes for the treatment groups were
used for sample size calculations, and were they clinically reasonable
assumptions?

Are the inclusion/exclusion criteria, dosing, method of assessing the
outcome, and duration of follow-up nearly identical to the trial(s) that
established efficacy of the standard treatment?

If the results are given for intention-to-treat analysis, are they also given
for per protocol analysis?

Were appropriate methods for allocation concealment and blinding used?
Was the follow-up rate high?
Were the groups similar at baseline and subject to the same care?
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Figure 3. Glycated Hemoglobin Levels.

Shown are mean (2SE) glycated hemoglobin levels in the three study groups, as calculated with the use of a repeat-
ed-measures analysis as 2 mixed model of all data for patients wha received at least one dose of a study drug and
had a baseline messurement. The model included baseline gipcated hemoglobin as a linear covariats, with basekine
estimated glomerular filtration rate, geographic region, bocy-mass index, the last week a patient could have had 2
gycated hemoglobin measurement, study group, wisit, visit according to treatment interaction, and baseline giycat-
ed hemoglobin according t visit interaction as fxed effects




Similarity of care: Standard DM2 treatment implementing
local guidelines



Similarity of care: “Standard DM2 treatment” implementing
“local guidelines”

CANVAS DECLARE-
TIMI58

Intervencid 7,81
8,2 8,3
8,1 +/- +/-
Control 816 o9 825 1, 79

TT stoppat  25% 29% 21-25%



All patients participating in this trial will be treated m accordance to best standard of cage im =~ 421 Rescme medication, emergency procedures, and additional treatments
{ﬂmplancenlhluﬂlguﬂﬂm-ﬁandmcmmmdamns O top of the reatment to achiewe Draring the first 12 weeks after randomization (i.e.. from Visits 3 to Visit §). patients raking
the above mentioned standards, two thirds of the subjects participating in this trial may derive e e e e e e o pov 2
2 dirsct benefit from being reated with an active compound oo top of their standard Temain unchanged if at all possible. Background medication will not be provided as part of
antidiabetic therapy. The patients will receive the investizational medication B 10773 that B S e e e o e comtanly e o the
]J.iiill!‘ﬂd.]"ﬂ.Em.ﬂﬂ.ﬂIlEﬂ ﬂ_'l.n:-nbleHh:h.. and glmse_mugﬁ at the tested doses. All the mmm WWMMML For Japan,
patients taking part in the trial may derfve peneral medical benefit from carefiol and close Rescus medication, fo the ofrp 2. can b nifiated during the initial
monitoring by medical personnel during the study. Safety will be ensured by monitoring the  double blind weatment period of the trial (i.e., from Visits 3 to Visit §) when patients are

subjects far AEs both clinically and by laboratory testing and by the home blood ghacose e ot B I e e |12 e io and
monitaring. During the first 12 weeks (for Portopal Derisg all trial doration) of te stady, [nlaamﬁnﬁ:uﬁiﬁmﬂjﬁwmhﬁlmmum;
patients who are not adequately controlled as evidenced by a confirmed high FPG value ﬁ“@“&ﬁmﬁﬁmmgﬁﬁﬂg;ﬂﬁmmﬁﬁﬂ;

(refer to Section 4.1.1% will receive rescoe therapy to ensure their safety. After Wiss § (12 which should be performed after an overnight fast at the investizational site, and on.a

weeks after randomization) the investizator will be allowsd to add treatment to achieve hesy STt 0 10 e ininal ovemight st measurement

standard of care according o local puidslines (for Poriogal: amd intermational poidelines). For Portngal: From Visit 6 (Week 12) owwards, the following cut-off levels for

In the imterest of this best standard of care, freatment changes should be considered sments 3 e hackEroand metichtion andior Miradnchen ofaddfionsl anf

based on the fasting plasma glocose and HbA . cot—off levels defined in Section 4.7.1. T
The patient has a glacose level = 200 mg/dl (> 11. 1mmolT) after am overnight
fast.

- Week 28 - end of trial (Le. from the day after Visit 8 omwards):
The patient has a glocose level = 180 meidl (= 10.0mmalT) and/or an HbA,. =

En I’EMPAREG, intenSificaCiO, Si Hmm&mmmdmmmﬁ:Mnhmmmmm's
discredon, based on the patient’s ourrent climical condition (e.g.. ongoing illness etc), as well
Entre setmanes 1_12 as the choice of rescue medication and its dosage depandent upon existing hackground

medication Resoue medication can also include up tmation of backpround therapy. If
. \ . insulin is part of the background therapy, changes by more than 10% of the total daily
> S| glucem|a>240 prescribed dose would be considered rescue therapy as well. Other SGLT-1 inhibisars (for
Japan: and pioglitazone) (if available) muost not be used as rescue medication. Blegardless
of the choice made, rescne medication shonld be faken in accordance with the local

Entre Setmanes 12'28: prescribing information of that respective medication, taking into account potential

. conmramdications. A fasting plasma placose and an Hb A, sample should be taken before
1 1 imitiation of rescue therapy and sent to central lab for analysis. The HbA,, sampleis not
> Sl glucemla >200 mqumaifamphhﬁhemukmmmmmecemalhhﬁ:uﬂynlsmmwd

Entre setmanes 28-final: S ————

. \ . 0 mmdube_ li ';l:.cﬂlﬂ q:_ j'. asa 5B {;H:I.."_.mmﬂ mimngmme m

» Si glucémia >180 o HbA1c>8% medicaton o exitng b gromd heapy can e ffed. Redaction or scontimatn of
background therapy.

Any rescue medication or any change in dose (ie., dose reduction/nrease) of antidiabetc
medication (inchuding backzround therapy) will be recorded in the source documents and on
the appropriate pages of the eCEF.

Rescue medication will not be prowvided as part of the clinical trial supplies, unless required
by local laws and regulations.

Any additional treamment. that does not qualify as a rescue medication, and is considersd
| \ | mnecessary for the patient's welfare may be given at the discretion of the Investigator.

' Exceptions fo this ars the restrictions described in Section 432

- '
! Thers are no special emergency procedures to be followed.



Are the overall design and
execution of the trial high
quality?

* Were appropriate methods for allocation concealment and blinding usad?
* Was the follow-up rate high?

* Were the groups similar at baseline and subject to the same care?

Son estudis doble cec, pel seu disseny, pero es podien
identificar els pacients del grup d’intervencié i del grup

control en base a parametres analitics de seguiment
rutinari.

Les pérdues varen ser baixes pero moltes suspensions de tractament
El tractament de la glucémia va ser diferent:
Ineércia+Intervencio vs Inercia+Placebo




La importancia dels intervals de
confianca. Conceptes clau.

1. Esel rang de valors que té un 95% de probabilitats d’incloure el valor

real a la poblacio a la qual pertany la mostra.

, . » Tots els valors dintre de I'intérval de confianca tenen la mateixa
Linia de no efecte

probabilitat de correspondre al valor real de la poblacio.
—— 2. Do6na informacioé de si les diferéncies trobades son estadisticament

significatives i de la magnitud de les diferéncies.

A
v

» Siinclou la linia de no efecte, I'efecte de la intervencio no és

v

estadisticament diferent de I'efecte del control.

» Com més ampli I'intérval de confianca, més incertesa sobre I'efecte real
de la intervencié.

» Lamplitud de I'intérval de confianca depen de la mida de la mostra, com
més gran |'estudi generalment més petit I'interval de confianca i menys

incertesa



Possibles resultats d’un estudi de no-
inferioritat:

Figure 1. Possible Scenarios of Observed Treatment Differences for Adverse Outcomes Esta d |,St|ca ment és correcte testar
(Harms) in Noninferiority Trials
. . ’
< NEW TREATMENT BETTER |NEW TREATMENT WORSE—_ = per la su perlorltat d’una

el intervencio si s’"ha demostrat
v préviament la no-inferioritat, altre

Norinieir tema és que les troballes siguin
Norinterior?® | clinicament rellevants

Inconclusive
[E]
Inconclusie i

- Figwe 1 _ Superiocky maginsinilr L superiontycaimes !

] to the non-inferiority margin s ing -
Inconchusive?t the erroneousness of claiming %\)—{ :
i superiority. From the results of the ! !
—E— primary composite outcome (death ' [Thr=038 :
' . from cardiovascular causes, non-fatal 1 958 Cl = 0.74 to I!

i Inferior myocardial infarction, or non-fatal [
H 0.99 |
" — stroke) in the Empaglifiozin, 1| p<0.0001 for H
] Candiovascular Outcomes, and i non-Infertorit 1
5 T T T T Mortality in Type 2 Dizbetes study. The e .
A primary hypothesis was to show " =% S 1
] non-inferiority with a margin of 13. If y [ Py "
Treatment Differance for Adverse Outcomsa superiority is to be daimed, the results i e "
- should lie as shown in the far left of
] I
(Mew Treatment Minus Refarence Treatment) the figure. i S '
- on-inferiar
l—;\ | 1
_)-—1 . |
! I—'\/——| :
1 |
1 I
Superiority margin = 0.78 Line of no difference MNon -inferiority margin = 1.3

118 Posgrad Med J February 2016 Vd 92 No 1084 BHJ



A Primary Outcome

20+
- Placebo
&
= 154
5 Hazard ratio, 0.86 (95.02% Cl, 0.74-+0.99) -
£ P=0.04 for superiority Empaglifiozin
3 10
n
=
g
s
0 I I T I I I 1
0 6 12 24 30 36 42 48
Month
No. at Risk
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166
209 Hazard ratio, 0.86 (95% Cl, 0.75-0.97) laceb
134 p20.001 for noninferiority Placebo
16 p_0.02 for superiority
14-
124 Canagliflozin
104
2
66—
4]
2]
0

T
0 26 52 78 104 130 156 182 208 234 260 286 312 338

La hipotesi de superioritat es

pot demostrar després d’haver
demostrat no inferioritat,

altre cosa es que sigui un resultat
robust o rellevant

A. Primary outcome (3-point MACE)

20+
Empaglifiozin 10 mg Empagliflozin 25 mg
HR 0.85 HR 0.86
154 (95% C10.72, 1.01) (95% CI 0.73, 1.02)
p=0.07 p=0.09

Patients with event (%)

Placebo

Empagificzin 10 mg

T T T T T T T
0 6 12 18 24 30 36 42
Months
No. of patients
Empaglificzin 10mg 2345 2292 2233 2167 1918 1415 177 753
Empaglificzin 25 mg 2342 2288 2222 2161 1933 1406 182 781
Placebo 2333 2256 2194 212 1875 1380 1161 741

La resta de resultats fora dels
outcomes primaris i secundaris
son exploratoris i s’"haurien de
confirmar amb estudis adients

1
48

178
192
166



Studies reporting
superiority for primary
outcome

(MACE-3)

EMPAREG
Empagliflozin, 10
Empagliflozin 25
Placebo

CANVAS/

Canagliflozin 100
Canaglifozin 300
Placebo

CANVASR

Canagliflozin 100 to 300
Placebo

“Stuntotal de “(indice de
fragilidad)” eventos del outcome
analigado- se pasaran del grupo-
comparador al grupo-de
intervencion, se perderio lov

significacion estadistica pawraw
superiorvidad.”

“Podemos estowr 95% seguros de que
habria que tratow entre “ (margew
inferior IC 95%)” y “(mawrgewv superior
IC 95%)” pacientes con “(Criterios
Inclusion)” duwrante “(ttempo-de
seguimiento)” anos paraw evitow v
evento-CCV (muerte o- iam no- mortal
o- ictus no- movtad)”



CONCLUSIONS. CONTEXTUALITZACIO

* Uobjectiu dels CVOSafety Trials és demostrar seguretat cardiovascular, no
demostrar superioritat.

* La troballa de superioritat és sorprenent, maxim en farmacs de grups
terapeutics diferents (arGLP1 i iSGLT?2).

* La metodologia dels CVOSafety Trials €s comuna: son estudis de no-
inferioritat



CONCLUSIONS. PUNTS CRITICS DE LA NO-
INFERIORITAT

* Grup intervencio i grup control no competeixen en igualtat de condicions.

 L'analisi per protocol no és |'analisi primari dels estudis.

* Pel percentatge elevat de pacients que suspenen tractament assignat
probable que ITT i IPP puguin ser diferents (manca d’adherencia causa de
falsos positius)



CONCLUSIONS. INTERPRETACIO DE LA NO-
INFERIORITAT

Fins i tot assumint que el salt de no inferioritat a superioritat fos adequat,
els resultats de superioritat no son robustos i s"haurien de corroborar amb
estudis dissenyats amb aquest objectiu.
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ABSTRACT

BaCkGROuWD

Type 2 dizbetes mellitus ks the leading cause of kdney failure worldwide, but fiw eF
fiective long-term erearments are available In candiovascolar erals of Inhibivors of so-
dium-gleoose cotransporter 2 (SGLTZ), exploratory resules heve sugpested thae such
drugs may improve renal ourcomes M pachents with ype 1 diabeses.

METHODS

In this dovble-blind, randombzed erial, we assigned patienes with eype 2 diaberes and
albuminurie chronic kidney disease oo recelve canaglifloxin, an oral SGLT2 inhibinor,
at 3 dose of 100 mg datly or placebo. All the patienes had an estimared glomerular
fltrztion rate [GER) of 30 to <90 m| per minuee per 173 m? of bodysurface area
and zlbuminurta (rado of dlbumin [mg] wo creatnine [g], >300 w S000) and were
ereased with renln—anglosmsin system blockade. The pémary outcome was a com-
posite of end-sage kidney disease [dialyss, eransplansasdion, or 2 sustained estmased
GFR. of <15 m! per minuse per 1.73 m7), 2 doubling of the serum creatiniee level, or
deash from rens] or cardbowascular causes. Prespecified secondary outcomes were
teszed hierarchically.

RESvLTS

The tria! was stopped eady after a planmed Imerim analysis on the recommendation
of the data and safery monkorng commizes. At thar dme, 4401 patienss had un-
dergone randomizzdon, with a median fllow-up of 2.62 years. The relative risk of
the primary ouscome was 3F: lower in the canagliflozin group than kn the placeho
group, with evene raves of 43.2 and 61.2 per 1000 patieneyears, respectvely (haz-
ard ratho, 0710 95k confidence Interval [C1], 0.59 to 0.2 P=000001). The relative
risk of the renal-specific composite of end-stape kidney disease, 3 douhling of the
creactnine leve, or death from renal causes was lower by 3% (hezard rado, 0.66;
05% C1, 053 to 0.81; Polui), and the rédative risk of end-seage kidney disease
was lower by 32% (hazard rado, 0.68; 955 C1, 054 w 0.86; P=0.002). The cans-
glifloztn group also had a lower dsk of candbovasoular desth, myocandial knfarcdon,
or stroke (hazard rado, (GBI, 955 CL 67 o 0.95; P=0.01) and hosplealiz atdon for
heare Bilere (hazand ratio, 061; 954 O, 04 o 0.80; PoO.001) There wene mo sig-
nificane differences in rates of ampusation or fracire.

CORCLuSIDMNE

In patienes with type 2 dizbetes and kidney disease, the risk of kidnsey fallure and
cardiovasoular events was lower in dye canagltfloein group than in the placebo groop
ar 3 median follow-up of 262 years. (Funded by Janssen Besearch and Development;
CRECEHCE QinlcalTrizls pov number, HCTIR0E5791.)
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PRIMARY OUTCOME:

Primary outcome:

The primary outcome was a composite of
endstage kidney disease (dialysis for at

least 30 days, kidney transplantation,

or an estimated GFR of <15 ml per

minute per 1.73 m2 sustained for at

least 30 days according to central laboratory
assessment), doubling of the serum

creatinine level from baseline (average

of randomization and prerandomization value)
sustained for at least 30

days according to central laboratory assessment,
or death from renal or cardiovascular disease.

STOPPED EARLY:



I REVIEW

Randomized Trials Stopped Early for Benefit

A Systematic Review

Yictor M. Montori, MD, M5
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Context Randomized dinkcal trals(RCTs) that stop earler than planned because of ap-
parent benefit often recetve great attention and affect dinical practice. Thelr prevalence,
the magnitude and plausibility of thelr treatment effects, and the extent to which thay
report iInformation about how Investigators dedded tostop early are, however, unknown.

Objective To evaluate the epidemiclogy and reporting quality of RCTs Involving In-
terventions stopped early for benefit.

Data Sources Systematic review up to Movember 2004 of MEDLINE, EMBASE, Cur-
rent Contents, and full-text journal content databases to Identify RCTs stopped early
fior benefit

Study Selectlon Randomized clinical trials of any Intervention reported as having
stopped early because of results favoring the intervention. There were no exduslon
critera.

Data Extraction Twelve reviewers working Independently and In duplicate ab-
stracted data on content area and type of Intervention tested, reporting of funding,
type of end point driving study termination, treatment effect, length of follow-up, es-
timated sample size and total sample studled, role of a data and safety monitoring
board In stopping the study, number of Intedm analyses planned and conducted, and
exlstence and type of monltorng methods, statistical boundaries, and adjustment pro-
cedures for Interim analyses and early stopping.

Data Synthesls Of 143 RCTs stopped early for benefit, the majonity (32) were pub-
lished In 5 high-Impact medical journals. Typlcally, these were Industry-funded drug trials
In cardiclogy, cancer, and human Immunodefidency virus/AID5. The proportion of all
RCTs published in high-iImpact journals that were stopped early for benefit Increased
from 0.5% In 1950-1994 t0 1.2% In 2000-2004 (P-.001 for trend). On average, RCTs
recruited 63% (5D, 25% ) of the planned sample and stopped after amedian of 13 (Inter-
quartile range [IQR], 3-25) months of follow-up, 1 Intedm analysis, and when a medlan
of 656 (KR, 22-195) patlents had experenced the end point driving study termination
(event). The median risk ratio among truncated RCTs was 0.53 (IOR, 0.28-0.66). One
hundred thirty-five (54 %) of the 143 RCTs did not report at least 1 of the following: the
planned sample stze (n=28), the iInterim analysis afterwhich the trialwas stopped {n=45),
whether a stopping rule iInformed the dedslon (n=48), or an adjusted analysis acoount-
Ing for Interm monitonng and tuncation (n=129). Tnals with fewer events yielded groater
treatment effects (odds ratio, 28; 95% confldence Interval, 11-73).

Concluslons RCTs stopped eary for benefit are becoming more common, often fall
to adequately report relevant Information abouwt the dedslon to stop early, and show
Implausibly large treatment effects, pardculardy when the number of events Is small. These
findings suggest cliniclans should view the results of such trials with shepuclsm

JAMA. 2005:204:2203-3209
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of the data and safery monkorng commizes. At thar dme, 4401 patienss had un-
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group, with evene raves of 43.2 and 61.2 per 1000 patieneyears, respectvely (haz-
ard ratho, 0710 95k confidence Interval [C1], 0.59 to 0.2 P=000001). The relative
risk of the renal-specific composite of end-stape kidney disease, 3 douhling of the
creactnine leve, or death from renal causes was lower by 3% (hezard rado, 0.66;
05% C1, 053 to 0.81; Polui), and the rédative risk of end-seage kidney disease
was lower by 32% (hazard rado, 0.68; 955 C1, 054 w 0.86; P=0.002). The cans-
glifloztn group also had a lower dsk of candbovasoular desth, myocandial knfarcdon,
or stroke (hazard rado, (GBI, 955 CL 67 o 0.95; P=0.01) and hosplealiz atdon for
heare Bilere (hazand ratio, 061; 954 O, 04 o 0.80; PoO.001) There wene mo sig-
nificane differences in rates of ampusation or fracire.

CORCLuSIDMNE

In patienes with type 2 dizbetes and kidney disease, the risk of kidnsey fallure and
cardiovasoular events was lower in dye canagltfloein group than in the placebo groop
ar 3 median follow-up of 262 years. (Funded by Janssen Besearch and Development;
CRECEHCE QinlcalTrizls pov number, HCTIR0E5791.)

KENGL) MED  NEIWMORG

The Mew England Joursal of Medicine

Tha asthors full names, academic de-
grees, and affiliations e listed inthe Ap-
pendix. Address repeint requests o Dr.
Parikovic at the George Imstitute for Glab.
al Health, University of Mew South Wales
Spdney Lovel 5 1 King 5. Mawtown,
MW TMZ, Awstrala, o at vperkovicd
geogeinstibste.org.au.

*& complata kst of the CREDENCE trial
investigators is provided in the Sepple.
mantary &ppendix, aailable at NEJM.
O

This artice was published on April 14,
2013, 2t NEJW og-

Do 16 1056 NEJMoa 1311044

Capyrighil ) FO0F Manechsi Mind ol Socisiy

1

Dowmlcated from nejm.ong on Apri 14, 2009, Fof persorul use only. Mo oher Uhes widhoul s,

Copyright £ 2019 Massachusetts Medical Society. All mghis resenved

Peculiaritats

PRIMARY OUTCOME:

Primary outcome:

The primary outcome was a composite of
endstage kidney disease (dialysis for at

least 30 days, kidney transplantation,

or an estimated GFR of <15 ml per

minute per 1.73 m2 sustained for at

least 30 days according to central laboratory
assessment), doubling of the serum

creatinine level from baseline (average

of randomization and prerandomization value)
sustained for at least 30

days according to central laboratory assessment,
or death from renal or cardiovascular disease.

STOPPED EARLY:
HIERARCHICAL HYPOTHESIS:



e primary outcome was a composite of end-
stage kidney disease (dialysis for at least 30 days,
idney transplantation, or an estimated GFR o
15 ml per minute per 1.73 m? sustained for at
east 30 days according to central laboratory as-

sessment), doubling of the serum creatinine level
rom baseline (average of randomization and
prerandomization value) sustained for at least 30

sequential hierarchical testing were specified in
the following order: first, a composite of cardio-
vascular death or hospitalization for heart failure;
second, a composite of cardiovascular death,
myocardial infarction, or stroke; third, hospital-

ization for heart failure; fourth, a composite of
creatinine level, or renal death; fifth, cardiovas-
cular death; sixth, death from any cause; and

myocardial infarction, stroke, or hospitalization
for heart failure or for unstable angina. All other
efficacy outcomes were exploratory.

LO MAS FRECUENTE?
O LO MAS IMPORTANTE?
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Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction

1V McMuray, 50, Solomon, 5.E. Inzucchi, L Kebar, M.M. Kosiborod,
F4. Martingz, P. Pormiowsid, M.5. Sabating LS. Anand, | Béichidvak, M. Bohm,
C-E Chiang, V K. Chopra, P4 da Boar, 85 Desal M. Diee, | Drozde, & Dokt
L Ga.].G. Howlett, T. Katowa, M. Kitalare, CEA Ljungman, B. Markaly, |.C. Nicclas
E OrMsara, M.C. Pekria, PN Vinkh, M. Schow, 5. Tereshchenko, 5. Varma,
T Held, DL DoMsts, KF. Docherty, P.5. Jhund, O Bangtsson, M. Spéstrand,
and & M. Langhilida, for the DuPL.-HF Trial Committeas and Investigators®

ARSTRACT

BaCeEEdumD

In parienswich gype 2 diabeses, inhitmrs of CoME sporEr 2 {SGLTY)
redwce the rigk of a finer hospiralization for heam faflare, possibly throagh Flecose
imdependent machan isms. More damm are needed reganding the e of SGLT2 e
‘hihisors in pariencs with esablighed hearr failare and 2 redeced Secmion fracon,
regardless of the presence or atsence of pe 2 diabees.

WETHODS

Im wh ks phase 2, placebo-conomll sd mrial, we rendomly assemed 4744 pacienns with
Mew York Heam Associarion dass 1L, 100 or IV hearr Siere and an secton fracmon
of 3k or less oo recefee eicher dapaglifioein {ar a doss of 30 mg onos dafly) or pla-
ceba, in aldition @ Eox=mended cherapy. The primany ceoome was 3 COEpostE

af worssning hear fatare (hospialization of an erpent vist resalring n in oevenoss
therapy tor hearr Giare) or candiorasoalar deh.

EESuLTS

Over 2 median of 1E2 monchs, the primary oescome oomarmed in ZBE of 2372 g
denes (16.3%) in the dapaglificein groep and in S0 of 7371 padens [21.Fk) in
the placebo grosp (hazard mrio, 0.74; 95% con fidence inmerval (1], 65 m OLES;
PofuMIT). A firer weorsening hearr failare swenr oooarmed in =7 parienms [1000F] tn
the dapaglificein growp and in 336 patemns {137%) i te placsbo groep hazand
mEnn 0.7k 9% CL 059 m L), Dexth fiom cardiovasoslar casses ocoarred m
2% pavienrs [B%%) in the dapaglifiozin groap and in T3 pacienos (11.5%) in the
placebo growp thazand rario, 0.E2; 95 CL, 069 m 0.9€]; 276 padems {11.6%) and
279 parients [13.9%) respecively, disd (fom any caese thzzam @on, LE3; 95%CLL
071 o L) Fndings in pacients wich diaberes were similar ro tiose in packenrs
withoar diaheres. The fregeency of adrene svenms relard @ volime depleton, mnal
dysfemoion, axd hypoglycemia did mor differ berween Drearment groaps.

COmCLEI0RE

Among paiens with hear fallere and 2 redered gemion framion, the ik of wors-
enimp heam failare or dearh from crdiovasoslar casses was Iower amang tiomwho
received dapaglifiein than among those who received placebo, regandless of the
pressnce or absence of diaberes. (Fanded by Asrafenera; D PicHF ClinicalTrials
oV number, NCTIE BSE134.)
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The statistical significance of randomized controlled trial results is
frequently fragile: a case for a Fragility Index

Michael Walsh***, Sadeesh K. Srinathan”, Daniel F. McAuley", Marko Mrkobrada®,
Oren Levine”, Christine Ribic*”, Amber O. Molnar”, Neil D. Dattani’, Andrew Burke?®, mesos
Gordon Guyatt™”, Lehana Thabane®, Stephen D. Walter™”, Janice Pogue™, P.J. Devereaux™™*

Follow-up 18 | NNT (95%) IC | Fragility Index

Outcome
primario

Ingreso por
ICCo
necesidad de
tto iv

Muerte CCV

St 5 esdevenimenty del grup dapa passessivv al grup placebo-es perdriav
lo significacis estadistica.

Aquest nombre és inferior al niumero-de pacienty perduts de

seguiment
tly resultaty pel que fo el component mort CCV séw poc robustos

https://clincalc.com/Stats/Fragilitylndex.aspx
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