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Estudios Mundo Real ..&gdence
“data.

AN T=5A7AT]
Desarrollo terapéutico A -at.all-.i ‘3 l‘:]uld

Investigacion de resultados en salud
Comportamiento del paciente

Investigacion sobre sistemas de salud

Mejora de la calidad de la atencion

Vigilancia y seguridad farmacoldgica

Como factores, como el entorno clinico y las
caracteristicas del proveedor y del sistema de salud,
influyen en los efectos y resultados del tratamiento

Estudios de efectividad controlados
Ensayos clinicos pragmaticos

Sherman RE, et al. N Engl J Med 2016;375:2293-7.



Estudios en Mundo Real (RWE) vs Ensayos Clinicos Aleatorizados (RCT)

® Real-world studies no substitute for RCTs in establishing

The New FDA Real-World Evidence efficacy

Program to Support Development of Only Trials Tell the Truth About )

Drugs and Biologics Treatment Effectstx
FDA%: RWE nos informa de lo que ocurre en la RWE es descriptiva y no puede substituir
poblacién excluida en los ECA los ECA para establecer la eficacia

1. Nunca se podr& controlar por todos

NICE (UK)**: RWE juega un importante rol en la los factores de confusién “no conocidos”
autorizacidn, acceso y reembolso de los nuevos o no medibles ni el sesgo de indicacién
farmacos 2. Ya se empieza a disponer de resultados

de ECA basados en registros poblacionales
RWE se puede usar para:

1. Entender los patrones de tratamiento y RWE es una excelente herramienta:
cuidados 1. Para valorar la validez externa de
2. Entender la carga de la enfermedad y la los ECA (conocer efectos en poblaciones no
eficiencia de las terapias disponibles incluidas)
3. Complementar la evidencia de los ECA 2. Para generar nuevas hipotesis
3. Para identificar factores de riesgo

* Klonoff DC. J Diabetes Sci Technol. 2019 Mar 12:1932296819832661. *Gerstein HC, McMurray J, Holman RR. Lancet 2019;293:210-11

** NICE. http://nicedsu.org.uk/wp-content/uploads/2018/05/RWD-DSU- **McMurray JVV. J Am Coll Cardiol. 2018;71(23):2640-2

REPORT-Updated-DECEMBER-2016.pdf
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Real-world studies no substitute for RCTs in establishing

efficacy

We live in the real world, so it is reasonable to expect
that data collected from the real world should help
identify effective therapies. Indeed, rapid increases in the
availability of registries, electronic health records, and
insurance claims, and the ability to access, process, link,
and analyse data from these sources at fairly low cost lend

support for calls to regla;e randomised controlledrtrials
(RCI'S! with so-called real-world studies to establish the

efficacy of a therapy,® particularly for common serious
diseases with abundant, easily collected data such as

confounders cannot be adjusted for because they are

either unmeasured or unknown (eg, clinical judgment
or_uncaptured contraindications). The E value can

quantify the vulnerability of an observed relationship to
unaccounted for confounders.?

The problem of confounding is elegantly eliminated
by large-scale RCTs in which the randomisation
process effectively balances all confounders (known or
unknown), thus creating groups with essentially identical
characteristics that differ only according to their allocated

In summary, each of the observational studies and clinical trials are informative and valuable, and

they are complementary, but only trials tell the truth about treatment effects.
J McMurray. J Am Coll Cardiol. 2018;71(23):2640-2

Gerstein HC, McMurray J, Holman RR. Real-world studies no substitute for RCTs in establishing efficacy. Lancet 2019;293:210-11



Totality of Evidence in New Paradigm

Totality of evidence requires studies that complement each other

( Pragmatic trials Prospective, observational )

( Clinical experience Retrospective, observalional)

|
*Kosiborod M. Presented at ADA ,San Francisco, 2018
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Eficacia (ECA) vs Efectividad (EMR)

Caracteristicas de los participantes

Muitiple
treatments

Los ECA suelen ser muy restrictivos, a menudo excluyendo:

. Cultural
* Pacientes de edad avanzada factors
+ Pacientes con comorbilidades
+ Pacientes que toman multiples farmacos

Impaired
renal

Los pacientes atendidos en la practica del mundo real son: fnones
« Amplia representacion de mayores de 65 afios
Pluripatoldgicos.

Tomando mudltiples farmacos

Diversos y complejos

Menos adherentes a los planes terapéuticos

« ¢ Como puedo estar seguro de que los resultados de ECA son aplicables a mis pacientes?

« ¢ Elfarmaco funciona de igual manera en el mundo real?

Saturni S, et al. Pulm Pharmacol Ther 2014;27:129-38.



La mayoria de los pacientes no estan representados
en los Ensayos Clinicos Aleatorizados (ECA)

¢Cuantos pacientes con DM2 del mundo real serian elegibles para los ECA de referencia?

Total Scottish Care Information Royal_(_:ollege of General SIDIAP Database 2
— Diabetes Collaboration population 1 Practitioners Database 2 n=373,185 T2DM
n=180,590 patients with T2DM n=60,327 T2DM UK Catalonia

ACCORD ADVANCE PROactive RECORD VADT EMPA-REG EMPA-REG

1. Saunders C, et al. Diabet Med 2013;30:300-8;
2. McGovern A, et al. Diabetes Ther. 2017;8:365-76
3. Canivell S, Mata-Cases M, Franch-Nadal J et al. Journal of Diabetes Research 2019 (accepted 30.9.19)

8.2%




Diferencias en los resultados entre ECAy EMR
La falta de adherencia del paciente explicaria el 75% de la diferencia

Real World Results Predicted Under
Typical Trial Conditions Real World Explaining the Gap
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11 RCTs of patients with T2DM who initiating GLP-1 Ras
(7 RCTs, n=2,600) or DPP-4 inhibitors (4 RCTs, n=1,889). RWE data from the 2007-2014 Optum Humedica database,

and a cohort of patients with characteristics similar to the RCTs was identified. Adapted from Edelman SV, Polonsky WH. Diabetes Care. 2017; 40:1425-32



Considering the specifics of RCT
and RWE studies

Randomized Clinical Trial Real-World

Stringent trial design Varied study designs

Controlled research settings Real-world settings

Restrictive eligibility criteria Highly inclusive eligibility criteria

Control of known/unknown confounding factors Propensity Score Matching reduces only known
confounding factors (but not exclude indication bias)

Data usually derived from one source Data from multiple data sources and large data sets

Specific data related to efficacy Generalizable data related to effectiveness
— Can it work? — Does it work?



Propensity Score Matching is a methodology utilized in RWE
studies to reduce the effects of confounding (selection bias)
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Treatment prescription habits are not random in real-world populations

Treatment effect is estimated by directly comparing outcomes in the matched set

Austin PC. Multivariate Behav Res 2011;46:399-424.



Adv Ther (2018) 35:1763-1774 CrossMark
hetps:Adolorg/10.1007/512325.0 180805y

REVIEW

Interpretation and Impact of Real-World Clinical Data Pro penSltV Score MatChlng (PSM):
for e Frashcing Clinician Una herramienta con limitaciones

Lawrence Blonde @ - Kamlesh Khunti -+ Stewart B. Harris -

Casey Meizinger - Neil S, Skolnik

Techniques such as propensity score matching (PSM) can be used to reduce selection bias by
matching the characteristics of patients entering different arms of studies. Although a powerful
and widely used tool there are limits to the degree in which propensity score adjustments can
control for bias and confounding variables.

.. because of issues of unknown bias and confounding by indication (i.e., confounding due to
factors not in the propensity score or even not formally measured). This illustrates a major
limitation of PSM: it can only include variables that are in the available data.

A further major limitation is that the need for grouping or pairing data in PSM narrows the patient
population analyzed, limiting generalizability and thereby reducing one of the main values of real-

world studies.
Blonde L et al. Adv Ther 2018; 35:1763-1774



Cambio de paradigma en 2015: Beneficios cardiovasculares
“Inesperados” de un iSGLT2 en el EMPA-REG OUTCOME trial

et




EMPA-REG OUTCOME: Empagliflozina redujo la mortalidad cardiovascular y

la hospitalizacion por insuficiencia cardiaca en pacientes con ECV previa

N=7.020; Empagliflozina 10 o 25 mg vs placebo. 3,1 afios

Primary outcome:
3-point MACE 0.86
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Beneficios cardiovasculares de los ISGLT-2

Cocientes de riesgo (Hazard Ratio —HR-)

Ensayo clinico EMPA-REG CANVAS DECLARE CREDENCE

(ECV 100%) (ECV 67%) (ECV 40,6%) (ERC, ECV 50%)
N Empagliflozina | Canagliflozina Dapagliflozina Canagliflozina
Eventos cardiovasculares 0.86 0.86 0.93 0.80
mayores (MACE) 0.74-0.99 0.75-0.97 0.84-1.03 0.67-0.95
Muerte cardiovascular 0.87 0.98

0.72-1.06 0.82-1.17 0.61-1.0

Infarto Agudo de Miocardio no 0.87 0.85 0.89
fatal 0.70-1.09 0.69-1.05 0.77-1.01
Ictus no fatal 1.24 0.90 1.01

0.92-1.67 0.71-1.15 0.84-1.21

Hospitalizacién por Insuficiencia
cardiaca

0.65
0.50-0.85

Hospitalizacion por Insuficiencia
cardiaca + muerte cardiovascular

0.67
0.52-0.87

Muerte por cualquier causa

0.87
0.74-1.01

0.73
0.61-0.88

0.83
0.73-0.95

0.93
0.82-1.04

0.61
0.47-0.80

0.69
0.57-0.83

0.83
0.68-1.02




Feature Article

SGLT-2 inhibitors and cardiovascular
risk: Proposed pathways and review
of ongoing outcome trials

Silvio E Inzucchi', Bernard Zinman?, Christoph Wanner’, Roberto
Ferrari*s, David Fitchett?, Stefan Hantel’, Rosa-Maria Espadero®,
Hans-lirgen Woerle®, Uli C Broed!® and Odd Erik lohansen'?
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Inzucchi SE et al. Diab Vasc Dis Res. 2015;12(2):90-100.

Mecanismos relacionados con los beneficios cardiovasculares de los ISGLT-2

Diabetologla
hetps//dolorg/10,1002/500125 01846707

REVIEW
SGLT2 inhibitors and mechanisms of cardiovascular benefit:

a state-of-the-art review

Subodh Verma '« John J. V. McMurray?
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Verma S. et al. 2018. Diabetologia. 61:2108-2117



Key Outcomes in the CANVAS Program
and EMPA-REG OUTCOME

Hazard ratio (95% CI)
i CANVAS Program

CV death, nonfatal myocardial infarction,

or nonfatal stroke —O— EMPA-REG OUTCOME
Gty
CV death —— !
Nonfatal myocardial infarction i) i
Nonfatal stroke . .._,_D_."

Hospitalization for heart failure

CV death or hospitalization for heart failure o .
. —e—y
All-cause mortality -

Progression to macroalbuminuria*

Renal composite*

o
“8

0.5 1.0 2.0
*CANVAS Program endpoints comparable with >
CREA-RER OPTEOME Favors SGLT2i Favors Placebo

Zinman Bet al. N Engl J Med. 2015 ;373(22):2117-2128.
Wanner K et al. N Engl J Med. 2016;375(4):323-334,

Neal B et a N Fnol T Med  2017:-377: 644" i

CANVAS Program



CANVAS Riesgo de fracturas y amputaciones

Lower-extremity Amputations Low-trauma Fracture
= 7 1 Mazard ratio 1.97 (95% CI, 1.41-2.75) — "aeehe - 20 7 Hazard ratio 1.23 (95% CI, 0.99-1.52) ~  Flacese
g 18 - — Canaglifozin g 18 Canaglifiozin
= 16 - ::: 16
g 14 - g 14 I I R
- o
s 10 I I I { ) ; = 10 )
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No. at risk Years since randomization Nt ol Gatkants Years since randomization
m Placebo m Canagliflozin
Tc\ 180 A~
I
pexy 160 A .
> 23 fewer per 1000 patients over 5 years
Lo 140 - patients
23
c > 120 H
— O
SZ 100 A
c <
v D
= % 80 A
2 o
o 60 -
g 16 fewer 17 fewer 15 more
= 40 A patients patients patients
5 —— 5 above ankle
= 20 ~ T 10 toes and
— o - metatarsals

MACE Hospitalization Renal Amputation
for heart failure composite

Neal B et a. N Engl J Med 2017; 377.644-57. cmwxslpfogr.m



)D Dapagliflozin: Primary Efficacy Endpoints &

ECLARE Primary vs Secondary Prevention

N = 17160, median follow-up 4.2 yrs. MACE CVD/HHF
41% CVD, 10% HF Global  0.93 0.83
Sec Prev 0.90 0.83
Dapaglifiozin  Placebo Prim Prev 1.01 0.84
Events per Events per Hazard

Outcomes 1000 pt years 1000 pt years (95% CI) interaction

0.93 (0.84-1.03)
0.90 (0.79-1.02)
1.01 (0.86-1.20

0.50 1.0 1.5
Favors Dapagliflozin «~ — Favors Placebo

B e, @ rmammmeee Wiviott SD et al. N Engl J Med. 2019; 380(4):347-357.



CANVAS N=10.142; 3 afios, 67% ECV
Primary and Secondary Prevention?

Hazard ratio
(95% CI)

CV death, nonfatal myocardial
infarction, or nonfatal stroke ;
CV disease history (n = 6656) S —

33% No CV disease history (n = 3486) .
All patients (n = 10,142)
All-cause mortality :
CV disease history ’ ®
No CV disease history k e
|

HR 0,98

R
2 ;
All patients ’»
CV death
CV disease history ’ -
339% No CV disease history

1
L g
1

—— HR 0,93

1
0.5 1.0 2.0

All patients

Favors Canagliflozin Favors Placebo

Neal B et a. N Engl J Med 2017;377:644-57. ! CANVAS.,,,‘,W,,,




Beneficios cardiovasculares de los ISGLT-2 en prevencion primaria?

MACE: IAM, AVC o Muerte cardiovascular

Patients Eveats  Events per Weight HR HR (955 C1)
1000 patient-years (%)
Treatorent (N)  Placebo (IWN) Trestmert  Placsbo

EED | a3 324 —— 082 (0.72.0.95)
DECLARE-TIMI GH ITV6574 I500/eG74 1000 I8 7o 382 N ] 050 (078-102)
Fovod offects model for stherosderotic cardiovascular disease (p=0.0007) - 086 (080.093)
Patients with mndtiple risk factoes
CANVAS Program 2033486 47/3486 218 158 155 55 — 098 (074.130)

05 oho 140 250

. ——ip
Favours treatrmestt tavours placebo

Patients with atherosclerotic cardiovasodar disease |
LM REG OUTCOME 4682/7020 Ry m 4 39 04 0586 0 74099) r eV e C 9
CANVASProgam  I7SGESE 200006656 796

Pt elocts e s et ek o e088) = mows | PTrev Prim ]_, 00
(CANVAS, DECLARE)

Hospitalizacion por Insuficiencia Cardiaca o muerte cardiovascular

Patients Events  Events per 1000 Weight = HR(95%Cn
patient years %

Treatrent (VN Placobso (N Troatment  Macobo
Patients with ath desotic candi shar disease
[MPA-REG OUTCOME 46877020 23337070 463 197 ol 309 —— 066 |055-079)
CANVAS Program VEHEEHE 200006656 5)4 no 74 N8 —— 077045 092)
DLCLARL TAI 5B A PoOwEArs S0V 199 2349 64 — 083071008
Ficed effects moded for atherosderotic cardsovasodar disease (p<0-0001) e 076 (069-0.84)
Patients with multiph risk facton
CANVAS Program 2034U/3486 14493486 118 L1 on 02 — 083(058-119)
DLCLARE TIMI LS 5108730186 507810186 316 70 84 658 — 084 (067-104)
Ficed effects moded for multiple tisk factors (p=0.0634) | — 084(0-65-1.01)

0% ol 100 230
- R
Favour treatmment Favours placeho

Zelniker TA et al. Lancet 2019, 393: 31-39

PS 0,76

PP 0,84 (ns,



Beneficios cardiovasculares de los ISGLT-2 en prevencion primaria?

. Zelniker TA et al. Lancet 2019; 393: 31-39
MACE: IAM, AVC o Muerte cardiovascular ’
Patients Events  Events per Weight HR HR (95% C1)
1000 patient-yeaes (%)

Treatrent (WN) Placebo (VN Trestment Placebo
Patients with atherosclerotic cardiovasodar disease P S O 86
EMIM. REG OUTCOME 468777020 [IV0 M W4 a9 294 08607409 I'eV eC 9
CANVASProgam  WSEGESE  2000/6656 796 341 n3 324 082 (0.72-0.95)
DECLARE-TIMIGH  3474/6874 IT006G74 100 68 a0 382 090 (073-102)
Fevod offects model for stherosdertic cardiovascular disease (p=0.0007) 086 (0.80-093)
Patients with mnltiple risk factoes b
CANVAS Program 2033486 1447/3486 215 158 155 58 098 (074130 PI'eV PI' llll ]., 00
DICLARLTIMISE 510810186 SO/8/10186 539 134 133 241 1010 86-120)
Fueed effects model for multiple risk factors (-0 98) 100 (0-87-1.16) (CANVAS, DECLARE)

ois olo 250
Favours treatrment tavours placebo

Hospitalizacidn por Insuficiencia Cardiaca o muerte cardiovascular

Patients Events  Events per 1000 Weight = HR(95%Cn
patient years %)

Treatiment (V0 Placebo (i) Troatmment  Macobo
Patients with atherosclesotic cardiovascular disease
[MPA-REG OUTCOME 4687/7020 23337020 483 197 301 369 - 066 |D5-079)
CANVAS Program VEHEELS 200006656 5)4 20 274 108 =i 077065092 PS 0, 76
DECLARL TIMI 58 A4 [owEars 507 199 239 64 — - 0830071-008
Ficed effects moded for atherosderotic cardsovasoudar disease (p<0.0001) - 076 069-084)
Patients with multighe rivk {acton
CANVAS Program 2030/3486 14473488 118 89 (8] w02 R . S 083(058-119)
DECLARE TIMI 68 510830186 507810186 316 o 84 658 — -t 084 (0-67-104) PP O 84 nS
Fixed effects model for mltiple risk factors (p=0.0634) — 084(0-65-1.01) >

0% o 100 230
Favours treatmment Favours placeho

Interpretation:
SGLT2i have moderate benefits on atherosclerotic major adverse cardiovascular events that seem confined to

patients with established atherosclerotic cardiovascular disease. However, they have robust benefits on reducing
hospitalisation for heart failure and progression of renal disease regardless of existing atherosclerotic cardiovascular
disease or a history of heart failure.
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CREDENCE

Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical Evaluation
Renal

60% FG<60 ml/min; 77% EUA>300 mg/g, 50% ECV, 15% IC; 66% insulina

ECV
HIC

N=4.401; 2,6 anos, 50% ECV

HR 0,70
HR 0,80
HR 0,61

Hazard ratio (95%

Primary cI) P value
1. ESKD, doubling of serum creatinine, or renal or CV death 0.70 (0.59-0.82) 0.00001 ‘/
Secondary
2. CV death or hospitalization for heart failure 0.69 (0.57-0.83) <0.001 V
3. CV death, MI, or stroke 0.80 (0.67-0.95) 0.01 ‘/
4. Hospitalization for heart failure 0.61 (0.47-0.80) <0.001 V
5. ESKD, doubling of serum creatinine, or renal death 0.66 (0.53-0.81) <0.001 ‘/
6. CV death 0.78 (0.61-1.00) 0.0502 Not significant
7. All-cause mortality 0.83 (0.68-1.02) - Not formally
tested
8. CV death, MI, s.troke, hospitalization for heart failure, or hospitalization for 0.74 (0.63-0.86) _ Not formally
unstable angina tested

No diferencia en Fracturas 0,98 (68 vs 67) y Amputaciones: 1,11 (70 vs 63)

Perkovic V et al. N Engl J Med. 2019 Apr 14. doi: 10.1056/NEJM0: mg.cg



CREDENCE

Primary Outcome (ESKD, doubling creatinine, renal or CV death)
Disease History Subgroups

Hazard ratio Interaction
(95% CI) P value
Diabetes duration 2median 0.86
Yes —— 0.71 (0.57-0.88)
No —— 0.68 (0.53-0.87)
History of CV disease '
Yes 0.70 (0.56-0.88)
No i 0.69 (0.54-0.88)
History of amputation E 0.37
Yes b o 0.59 (0.33-1.04)
No —— | 0.71 (0.60-0.84)

History of heart failure !
Yes ’ ' . 0.89 (0.61-1.31)
No

r T T 1
0.25 0.5 1.0 2.0

Favors Canagliflozin ~ Favors Placebo

Perkovic V et al. N Engl J Med. 2019 Apr 14. doi: 10.1056/NEJMoals mg“




BENEFICIOS RENALES DE LOS arGLP1 e ISGLT?2
ENSAYOS CLINICOS DE SEGURIDAD CARDIOVACULAR

A
Trials Patients Events Tmﬂ%’ ol Pla:/e:o Weights HR [95% CI]
GLP1-RA
ELIXA 5286 375 2032639 172/2647 200 —— 0.84 (063, 1.02)
LEADER 9340 605 268/4668 337/4672 22 — 078067 0%2)
SUSTAINS 3207 162 62/1648 100/1642 17 - . 0.64 [0.46, 0.88)
EXSCEL 14752 773 3666256 407/6222 401 s 0881076, 1.01) ar GLP 1

Fixed Effects for GLP1-RA (P.value<).001) — 0.82 [0.75, 0.89] HR O 8 2
b

SGLT2i

EMPA-REG OUTCOME 8185 913 5254124 388/2081 240 et 0861053, 070)

CANVAS Program 10142 847 NA NA 250 — : 0.57 {0.50, 0.65] .

DECLARE-TIM! 58 17160 1675 67818582 997/8578 50.1 ] 3 066 [0.60, 0.73) 1 SGLTZ

Fixed Effects for SGLTZI (Pvalun<0.001) S~ 3 0.62 {0.58, 0.87) HR O 62
: ’

. . . | I I I 1
Variable renal combinada: empeoramiento de la i, ok -4 a5 e

funcion renal, IRC terminal y muerte de causa renal vz s Z€INICKer TA et al. Circulation. 2019;139:2022—2031.



BENEFICIOS RENALES DE LOS ISGLT-2

ENSAYOS CLINICOS DE SEGURIDAD CARDIOVASCULAR

Composite of worsening of renal function, ESKD, or renal death

eGFR <60 Events, n HR (95% CI)
CANVAS Program 83 ——
EMPA-REG OUTCOME NA —— FG <60
DECLARE 59 , T :
Overall < = 0.67 (0.51-0.89) HR O, 67
eGFR 60-<90 g
CANVAS Program 118 —— |
EMPA-REG OUTCOME NA —_——
DECLARE 186 —_——
Overall <> 0.56 (0.46-0.70)
eGFR 290 |
CANVAS Program 48 2
EMPA-REG OUTCOME NA 4 & - ;
DECLARE 120 —— | FG 290
Overall e : 0.44 (0.32-0.59)
| I [ | I HR 0, 44

0.25 0.5 1.0 2.0 4.0
Favc;rs SGLT2 Inhibitor Favors Placebo

Zelnicker TA et al. Lancet 2019; 393: 31-39
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L _ _ N=4.744; 18,2 meses, 45% DM
Dap a-HF Dpapagliflozin in patients with

Heart Failure and reduced ejection fraction Primary composite outcome
(|C sintomatica. FE<40%. ProBNP>600 y FG>30) CV Death/HF hospitalization/Urgent HF visit

"1 HR0.74(0.65,0.85)
7 7 peo.90001 Placebo
5“ NNT=21
No dlabet_esldlabetes subgroup: ' HRO,74 ...
Primary endpoint I NNT21
Dapaglificzin  Placebo i el O S T
(n=2373) (n=2371) (95% CI)
All patients 386/2373  502/2371 = 0.74 (0.65, 0.85)

Evento Primario 0,74

Type 2 diabetes at baseline*
Yes 215/1075 271/1064 0.75 (0.63, 0.90)

Muerte 0,83
IC o Muerte CV 0,75

No 171/1298 231/1307 0.73 (0.60, 0.88)

|| 1 1 )
0.5 0.8 1.0 1.25
Dapaglifiozin Better Placebo Better

*Defined as history of type 2 diabetes or HbAlc 26.5% at both enrollment and randomization visits.

McMurray JJV et al Eur J Heart Fail. 2019;21:665-675
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Sistema de Informacion para el Desarrollo de la
Investigacion en AP

v Unidad creada el afio 2010 por el IDIAP Jordi Gol y el Institut Catala de la Salut (ICS)

v Objetivo: promover la investigacion de calidad en Atencién Primaria a partir de los
registros clinicos electrénicos (eCAP)

v Base de datos depurada y preparada para responder de forma agil a preguntas de
investigacion

v" 5,8 millones de usuarios atendidos en los 274 centros de Atencién Primaria del ICS
(80% de Catalufia) sidiap@idiapjgol.info

(¢
© redl ADD Institut Catala
IDIAP et de la Salut

Jordi Gol



http://www.rediapp.org/inicio.php

SIDIAP
Organizacion e informacidn contenida

Datos sociodemograficos (fecha nacimiento, SIAP (Servei Catala de la Salut) 2001
género, pais de origen, etc.)

Datos clinicos de Atencion Primaria (visitas, eCAP (historia clinica del ICS) >2005
problemas de salud, variables clinicas,
prescripciones, derivaciones, inmunizaciones,
CRG, IT, pruebas)

Medicacioén retirada de las oficinas de Facturacion de farmacia (Servei >2005
farmacia Catala de la Salut)

Resultados de analisis clinicos Laboratorios de referencia >2006
Indicador socioeconoémico (MEDEA) per seccion Censo 2001 2001
censal

Ingresos hospitalarios CMBD-AH (Servei Catala de la Salut) >2004
Defunciones y causa de la muerte Registro de mortalidad (Dept. de Salut) >2003
Otros registros Registro de artroplastias, Registro de

Cancer, etc.
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Comorbilidades SIDIAP 2016

Estudio de comorbilidades SIDIAP 2016

Caracteristicas y grado de control glucémico
N=373.185 (54,9% hombres)

Edad: 70,3 (+12,1) afios
(hombres: 68,2 a; mujeres: 72,5 a)
9,1-10 % > 10 % Edad > 75 afos (37,1 %)

Duracion DM2: 8,7 (R1Q4,5;12,8) afios
(hombres: 8,3 y mujeres: 9,2 afos)

N = 330.014 (88,4%)

8,1-9 %

7,1—8% HbA,. media 7,12%

HbA,.<7%  55,5%
HbA,.<8%  80,4%

& siDIAP 6,5-7 %

Mata-Cases M et al. Prevalence and coprevalence of chronic comorbid conditions in patients with type 2 diabetes in Catalonia:
A population-based cross-sectional study. BMJ Open 2019;0:e031281. doi:10.1136/bmjopen-2019-031281 (accepted 17.9.19)



Comorbilidades SIDIAP 2016

Media comorbilidades: 2,82 (+1,44)

80% 71 9% N = 373.185 NUmero de Pacientes
comorbilidades

14,0 %

Prevalencia de comorbilidades

70%

60,0% o
o
so% 44,9%
33,0%
30% 28’0% 23 2%
20% 14 2% 13 0%

0%

L.
& & & N & R
Qq’& ¢ S & & ?9'
& spiae & B < N

Mata-Cases M et al. Prevalence and coprevalence of chronic comorbid conditions in patients with type 2 diabetes in Catalonia:
A population-based cross-sectional study. BMJ Open 2019;0:e031281. doi:10.1136/bmjopen-2019-031281 (accepted 17.9.19)



Prescripcion de antidiabéticos en SIDIAP Catalunya, 2007-2016

% patients
67,7 68 66.3

65,3 Metformin
65%
55% -
45% -
33,8
35% - 328 308 29,2
: 28,1 27,3 55 6 Sulfonylureas
—_— — ] .
25% - 19 DPP-4i
o Repaglinide
0 no 7 SGLT-2i
1™ GLP-1ra
5%):&9 - 2,6 Glit
_ | 5% | | | | . ,Q—HI &4 itazones

2007 2008 2009 2010 2011 2012 2013 2016

- aAp
& /IDIA Mata-Cases M et al. BMJ Open 2016 doi:10.1136/bmjopen-2016-012463

Mata-Cases M et al. BMJ Open 2019;0:e031281. doi:10.1136/bmjopen-2019-031281



Prescripcion de antidiabéticos en SIDIAP Catalunya, 2007-2016

% patients

20% -

DPP4i

15%

10%

Repaglinide
SGLT2i
GLP1ra
Glitazones

5%

%

2007 2008 2009 2010 2011 2012 2013 2016

& spine .
- Mata-Cases M et al. BMJ Open 2016 doi:10.1136/bmjopen-2016-012463

Mata-Cases M et al. BMJ Open 2019;0:e031281. doi:10.1136/bmjopen-2019-031281
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Resultados de la adicidn de sulfonilureas, iDPP4 0 iSGLT2 MET+ Study

como segundo antidiabético en pacientes con DM2 en 2010-2016
tratamiento con metformina y control glucémico insuficiente

258.267 pacientes que inician tratamiento entre 2010 y 2016

Total 258.267 Criterios de exclusion
IDPP4  ISGLT?2 suU Edad <18 afnos: 12
67.428 4.735 186.104 Falta de peso: 134.167
Falta de HbAlc: 61.112
HbA1c<7%: 31.101

184.215 §
excluidos
| |
IDPP4 ISGLT-2 Sulfonilureas
27.042 2.031 44.979

’ JIDIagP SIDIAP Datos preliminares, no publicados




Resultados de la adicion de sulfonilureas, iDPP4 o iSGLT2 MET+ Study
como segundo antidiabético en pacientes con DM2 en 2010-2016
tratamiento con metformina y control glucémico insuficiente

Caracteristicas de los pacientes pre-matching (N=74.052) Caracteristicas de los pacientes post-matching (N=6.076)

N=27.042 N=2.031 N=44.979 N N=2.027 N=2.027 N=2.022
Afio inicio 2013 2016 2012 Ao inicio 2016 2016 2016
Edad (afios) 65,2 60,2 63,2 ek oy 60,8 60,2 60,5
A2AE 63, 8,61 8,77 8,67 HEA00 63 8,74 8,77 8,76
Peso (ko) 823 92,3 82,3 Pesa (ko) 89,9 92,3 90,2
ME 31,2 34,2 31,1 e 33,0 34,2 33,0
Duracion 6,7 8,2 5.4 Duracién 6,0 8,2 5,6

Diabetes (afios) Diabetes (afios)

Propensity Score Matching por: sexo, edad, HbAlc, peso y afo inicio

g JIDIAP SIDIAP Datos preliminares, no publicados



Resultados de la adicion de sulfonilureas, iDPP4 o iSGLT2 MET+ Study
como segundo antidiabético en pacientes con DM2 en 2010-2016
tratamiento con metformina y control glucémico insuficiente

Cambios en la HbA1c a los 3-24 meses* Cambios en el peso a los 3-24 meses™
HbAlc Peso
previa (%) 8,74 8,77 8,76 Previo (kg) 89,9 90,2 92,3
| |
5 & 5 0 ' =
a 3 a 5068 &
— c - c v
S S
2 -1,75 2
) - -1,17
112 '1;22 '3,36
& fpiae * Analisis por intencion de tratar

SIDIAP Datos preliminares, no publicados
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Patients who meet inclusion criteriain ISGLT2 CVOTs
In the SIDIAP population database

CANVAS DECLARE EMPAREG
67% CVD 41% CVD 100% CVD
HbAlc 7-10.5% HbAlc 6.5-12% HbAlc 7-10%
eGFR>30 ml/min eGFR>60 ml/min eGFR>30 ml/min

2016 SIDIAP Database
373,185 T2DM patients
(23% CVD)

Eligible (%)

Canivell S, Mata-Cases M, Franch-Nadal J et al. Journal of Diabetes Research 2019 (accepted 30.9.19)



Metandlisis estudios observacionales

Prosy contras de oS iSGLT2 [RAGEEEE LR oo

CARDIO-VASCULAR HR O ] 62

BENEFIT
(MACF. ACM, HHF) ACM SGLTI noe-BOL T2He Ot Ratls Odch Farti
Tty or Subgerou Cvarta  Tolsl Ceerts  Totel Weight  N-I6 Rascom, 88% C1 W Sandom, 085 O
Swednh sonon [17] 2 2047 108 A G 041 0 26,0 05) -
CVD-REAL |3 A2 Wwran B2 s 231N 044 040G By -
Blood pressure UK cohom (1] oMM 1@ e AT 045 P 27,079
a(ush cy NS0 CVD-REAL horde |12) 10 2T B s TO% 055 )).48 067} 5
reduction EASEL(14) 272 1280 4% D 056 1048 0.6 -
- WY CVO-REAL 210} W0 235064 SN XE0e TN 05 Nss 082 -
US Cohon 115) T wseT m o AR 2 0P 2IT. M) » T
aight ang
Body weight and Total (W% €O e Q846 100.0% 0521980, 055 £
fat reduction Tetwd owints 78 5571
at reductio HeAgry. Tawk = 0 01 COF = 1936, o w B 1P = 0004} ¥ = 9%

oy 152
LTI % Fawours o GGLT2 &

Tont for owannd ofhoct: 2 « 9.58 0P < 0.00001)

UTis/GTis MAcE* SOLTR4  sonBGLTR Oy Rats
_Study or Sl Events  Tolal Svests  Yotsl Weghe B-H. lancon. 8% CI
Swaceh cotest |1 1] W o ™ 0w T
CVU-REAL (100 8T 1ovan 136 v o 020 e on -
BASEL |54 4B R A 1E3Es 1S 0 053,075 -
Dehydration CYD-REAL 2 (13 A8 40138 SO0 SOME 212% 072 BN, 075 -
CVD-REAL Mo [12] 77 R M6 WeE TN 0.7% 3 54, 090 .
o U Covon (16 W1 76T 100 76T 136N 0P, 123 ——
>
LOW risk of Total (v C1| Q%08 S0 1o UET 055, 0N <=
ShvCPmi Yokl evorris 564 e
POglycemia Hotwrogonady Tan « D04, GV « 7 BE 31« 557 « 000001 ¥ « S1% 4+— 4—4
Tost dor overnd oftact 7 = 4 62 P « 0.00051) 08 ar v 143
Fanem R TRl Fawum nnddd T e
HHF BOLTI%  ramSGLTMe Omls Ratho Qs Rano
Shaly 17 Satgreap Evcorty  Totsl Everta  Totsl Wegrt MM Handom, 35% CI M-, Rewadoen, 5%
2 CSSERVEAD |45 214 |0EE1 534 SION 1TEN 045 (D42, 0 48] -
UNCERT e ek . (e 2N EASEL 10 W N9 AR 12625 15TW 057 [0AR 073) -
A'm’es CYDREAL Nordks (12 3 10227 &7 WM 180N 05t j0.48, 0.75] .
CVDFEAL 194 T IGI628 B4 164625 TN 032 [0.54, 0 70§ -

BENEF"'S 195 cotert [15) o1 188 M 1TeR 153N 0.72 056, 0.9 <315
VDAL 2 113 246 IO M1 TWOSA 11N .19 |0.7s, 0. -
Totwd 95% OO ARy TIORAS 100 0% HA2 AT 889 <>
Tt avents o 10082
Haterogerety. Tasd = 000, Ch¥ w 10320, @ » 5 (P < 0.00001) ¥ = 7% ettt
Tout for ovesstl stoct: 7 = 3 1 (7 = 0.000% 3 O "
Fovocars BOLT00n  Powours non 508 T0 i

Raschi et al. Diabetes Obes Metab. 2018 Dec;20(12):2711-2723.
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1.299.915

new users of SGLT-2i or other
GLD fulfilling the eligibility criteria

1

160,010
SGLT-2i

1,139,905
other GLD

l

1

1:1 propensity match

154,523
SGLT-2i

154,523
other GLD

Cahea ) Cohont 2
HHF MNi-caune deatn
- ovd composite
HHF iatl-cavme death
|

_
-

=

. CVOREAL

HHF Primary Analysis

Database N # of events HR (95%CI)
us 283,758 298 —_—— 0.55 (0.44, 0.63)
Norwary 25,050 278 —.— 0.62 (0.49,0.79)
Denmark 18,468 167 v—o—c 0.77 (0.59, 1.01)
Sweden 18,378 191 —a— 0.61 (0.45, 0.82)
uK 10,462 16 L 0.36(0.12, 1.13)
Gormany 2900 1 0,14 (0,03, 0.68)
I Total 309,056 961 - 0.61 (0,51, 0.73)

Favor SGLTH et Favor 0GLD

Razaed Ratio: 0.05

0.10

025

Data arm on trontsont, unadpusing oGl D cther glucose-loanimg drug. HR~hazas rato

oDRE

o050 1.00 200

Ali-Cause Death Primary Analysis

P-value for
SGLT2| vs oGLD: <0.001

| d

Heterogeneity p-value: 0.169

P-value for
SOLT2i vs oGLD: <D.001

Heterogeneity p-value: 0.089

Database N # of events HR (95% CI)
us 143,264 250 - 1 0.38 (0.29, 0.50)
Norway 25,050 384 . : 0.55 (0.44, 0.68)
Denmark 18,468 323 —.— 1 0.46 (0.37, 0.57)
Sweden 18378 n7 —— : 0.47 (0.37, 0.60)
UK 10,462 80 .—.—7—a 0.73 (0.47, 1.15)
[ Total 215,622 1334 — 0.49 (0.41, 0.57)
Favor SGLT21 Favor oGLD
Hazard Ratio:  0.25 0.50 1.00 2.00
Cistn are on Featmen. unsdpsies oGLDclher

HR 0. 49

Kosiborod M et al. Circulation 2017:136: 249-59



En datos del mundo real los iISGLT2 se asocian a menor morbimortalidad CV

L cvD-Real (16% ECV) N= 309.046, 6 paises (BEUU y Furopa —Alemania, Dinamarca, Noruega, Suecia y UK-)

¥ CVD-Real 2 (26% ECV) N= 470.128, 6 paises (Australia, Canada, Corea del Sur, Israel, Japén y Singapur)

Compuesto
Hospitalizaciéh muerte
Todas muertes Insuf Car diacal IAM AVC o e TIE

10%

20%

oo 32%

40%

39% 36%

50%

46%

51% 49%

60%

CVD-real - Kosiborod M et al. Circulation. 2017; 136 (3): 249-259
CVD-real? — Kosiborod M et al. JACC 2018, DOI 10.1016/]j. jacc. 2018. 03. C




Empagliflozin was associated with a reduced risk of HHF
In routine clinical practice compared with DPP-4i

Empagliflozin Comparator
n event/N Rate/ n event/N Rate/
Study analysed (%) 1000 PY analysed (%) 1000PY HR (95% CI)
EMPA-REG OUTCOME®! 126/4687 95/2333 0.65 .
(empagliflozin vs placebo) (2.7) 9.4 (4.1) 145 (0.50, 0.85)
EMPRISEZ? (25% CVD)
(empagliflozin vs DPP-4i)
- 17/17,539 41/17,539 0.47 ~
Specific HHF” ! 2.1 ! 5 :
P (0.1) (0.2) (0.26, 0.85) e
Broad HHE" 83/17,539 105 150/17,539 199 0.56 O
(0.5) (0.9) (0.43,0.73)
EMPRISE mean follow-up: 5.4 months 0,25 0,5 1

VN A

Direct comparison of studies should be interpreted with caution due to differences in study design, <
populations and methodology. Definitions of HHF vary between studies Fayours Favours
*Defined as a discharge diagnosis of heart failure in the primary position (positive predictive value = 84-100%); empagliflozin comparator
“Defined as a discharge diagnosis of heart failure in any position (positive predictive value=79-96%)
DPP-4i, dipeptidyl peptidase-4 inhibitor; HHF, hospitalisation for heart failure; PY, patient-years

1. Zinman B et al. N Engl J Med 2015;373:2117 (supplemental appendix)

2. Patorno E et al. Circulation 2019;139(25):2822-2830.

EMPRISE @€
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CVDREAL? Catalunya.

e

ISGLT2 vs otros Antidiabéticos (AD) ﬁv CVDREAL?

Caracteristicas basales

27% ECV
5% IC
3% IRC

62% Metformina
37% Sulfonilurea
12% arGLP-1
40% Insulina

65% Estatinas
71% IECA 0 ARA-2

239.733 nuevos usuarios
ISGLT-2 u otros AD
1.12.2013 a 31.12.2016

'

A

13.281
ISGLT-2

226.452
Otros AD

1:1 Propensity
Score Matching

12.917

& spipe

ISGLT-2

52% Dapa
32% Empa
16% Cana

12.917

Otros AD
22% iDPP4
21% Met
19% Insulina
16% SU
10% arGLP1
10% Repa

Muerte por cualquier causa (MCC)

Hospitalizacion por insuficiencia
cardiaca (HIC)

Compuesto por MCC o HIC
Infarto de miocardio (IM)
Accidente cerebrovascular (ACV)

MACE modificado (MCC, IM, ACV)

Real J et al. 40° Congreso Nacional SEMERGEN, Palma de Mallorca, 17-20 de Octubre 2018
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CVDREAL? Catalunya. iSGLT2 vs otros Antidiabéticos (AD)

27% ECV, Propensity Score Matching HR 0,42
HR 0,67
Eventos Eventos HR 0,60 HR (IC 95%)

iSGLT-2 Otros AD
N=12.917 N=12.917

Muerte por cualquier causa (MCC) 112 270 —— 0.42 [0.34-0.53]

Hospitalizacion por insuficiencia

cardiaca (HIC) L Cas

0.67 [0.55-0.80]

Compuesto por MCC o HIC 263 485 —a— 0.55 [0.47-0.63]
Infarto de miocardio (IM) 56 54 = 1,04 [0.71-1.51]
Accidente cerebrovascular (ACV) 96 123 = 0.78 [0.60-1.02]
MACE modificado (MCC, IM, ACV) 255 432 i 0.60[0.51-0.70]

e oo oo aesee

FavorSGIT-2i <

a Favor Otros AD

I T i 1
Resultados de riesgo CV por ITT no ajustados. Hazard Ratio: 0.25 0.50 1.00 2.00

ModMACE: compuesto por ictus no fatal, infarto no fatal y mortalidad por todas las causas.

Se observaron resultados similares tras ajustar por edad, género, historia de insuficiencia cardiaca, infarto de miocardio, fibrilacién auricular, hipertensién, obesidad, duracién de la enfermedad,
tratamiento con iECA o ARAII, betabloqueante o diurético.

9 JIDIAF Real J et al. 40° Congreso Nacional SEMERGEN, Palma de Mallorca, 17-20 de Octubre 2018
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CVDREAL? Catalunya iSGLT-2i vs iDPP-4 %% CVDREAL®

27% ECV Muerte  HR 0,57
. _ HIC HR 0,53
Propensity Score Matching ISGLT-2 IDPP-4 MACEmM HR 0,68

(N=5.715)  (N=5.715)

Eventos Eventos HR (IC 95%)
iSGLT-2 iDPP—4

Muerte por cualquier causa (MCC) 114 —— g 0.57 [0.42,0.78]*
0
Hospitalizacion por insuficiencia I
pp—
cardiaca (HIC) 72 138 g 0.53 [0.40,0.70]*
Compuesto por MCC o HIC 128 236 e ﬁ 0.55 [0.44,0.68]*
0
Infarto de miocardio (IM) 22 24 lﬁ .93 [0.52,1.66]%
Accidente cerebrovascular (ACV) 45 57 ‘—'—g—' 0,80 [0.54,1.19]"
0
MACE modificado (MCC, IM, ACV) 124 188 = 0,68 [0.57,0.79]*
0
Favor SGLT-2i i » Favor DPP-4i
*p<0,0001; #p=0.804;"p=0,276 Hazard Ratio: 0.25 0.50 1.00 2.00

Resultados de riesgo CV por ITT no ajustados.

ModMACE: compuesto por ictus no fatal, infarto no fatal y mortalidad por todas las causas.
Se observaron resultados similares tras ajustar por edad, género, historia de insuficiencia cardiaca, infarto de miocardio, fibrilacién auricular, hipertensién, obesidad, duracién de la enfermedad, tratamiento con iECA
0 ARAII, betabloqueante o diurético.

l@ ,n’;
& /DA Franch J et al. XXX Congreso de la Sociedad Espafiola de Diabetes, Sevilla 24-26 de Abril 2019



ISGLT2 RWD vs ECA
Mensajes para llevar a casa

Los ISGLT2 disminuyen la HbAlc, el peso y la presion arterial, y han mostrado
beneficios cardiovasculares, renales y en insuficiencia cardiaca en los ensayos
clinicos de seguridad cardiovascular

Los ensayos CREDENCE (canagliflozina en pacientes con ERC) y DAPA-HF
(dapagliflozina en pacientes con IC) han mostrado beneficios en dichas patologias

Tanto la efectividad clinica como los resultados en ECV, IC y mortalidad se han
confirmado en datos de mundo real, en poblaciones con baja prevalencia de ECV

Los estudios en mundo real, por la ausencia de aleatorizacion, no pueden
descartar sesgos desconocidos o no medibles, como el sesgo de indicacion
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