Perspectivas para el futuro del
paciente con DM: implicaciones
de los CVOT en la practica
Dr. Chih Hao Chen Ku, FACE

Servicio de Endocrinologia, Hospital San Juan de Dios

Departamento de Farmacologia y Toxicologia Clinica, Universidad de Costa Rica

2/3/19

Conflictos de interés

« Conferencista: Astra Zeneca, Abbott Nutricion, Novartis Oncology,
Novo Nordisk, Merck Sharp & Dohme, Roche, Glaxo SmithKline,
Sanofi Aventis, Bayer, Pfizer, Novartis

 Advisory Board: Novartis Oncology, Sanofi Aventis, Astra Zeneca,
Novo Nordisk, Stendhal, Pfizer

* Investigacion clinica: Astra Zeneca, Novartis Pharma Logistics Inc.,
Merck Sharp & Dohme, Glaxo SmithKline, Organon, Boehringer
Ingelheim, Roche, Novo Nordisk

Agenda

* Resultados de los ltimos CVOT

* DECLARE

* Qué impacto ha tenido estos estudios en las tltimas guias
* Interpretacion personal de los resultados

* Actualizacion en seguridad




DECLARE

2/3/19

DECLARE Trial Design @

17,160 with Type 2 DM
Established CV Disease (6974) or

RANDOMIZE 1:1
DAPAGLIFLOZIN DOUBLE BLIND

PLACEBO
10 mg DAILY All other DM Rx per treating MD
Follow-up visits E\%N
In Person Q 6 mo/ telephone Q 3 mo 51390 MACE

[

Primary EPs
Safety: MACE (CVD/MI/Ischemic Stroke)
Dual Efficacy: CVD/HHF, MACE

Median follow up
42 years

TR Wiviots D, Raz . Sab:

A AR 2018

ch),ms Enrollment Criteria @

Diagnosis of T2DM, HbA1c 6.5-12%, CrCl 260 ml/min
AND

Established ASCVD (Secondary prevention)
Ischemic heart disease
Cerebrovascular disease
Peripheral Artery Disease

or

Multiple risk factors for ASCVD (Primary prevention)

Men > 55 yrs and women > 60 yrs with at least one additional risk factor:
Dyslipidemia
Hypertension
Current Tobacco use

Wiviott D, Raz . Sabatine MA, AH) 2018




DIE;CQRE Analytic Plan @
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MACE
Non-inferiority (Upper Bound CI <1.3): 1-sided .= 0.023

If non-inferior

Superiority for Dual Primary Efficacy Endpoints (MACE & CVD/HHF)
test each simultaneously with 2-sided o = 0.0231
if either significant, may recycle a to test other at 0.0462

If both significant ...

Renal composite

0% eGFR, ESRD, Renal or CV death
o =0.0462

If significant ...

All-cause mortality

462

Y B R QY TR R Wiviott SO, Razl. Sabating MA AH) 2018

D Global Enrollment @

DECLARE

17,160 patients
randomized at 882 sites,
33 countries between
5/2013-6/2015

Sweden

Czech REDuDIm/
UK 366 638

Pojond: 031
Canada Germeny- 215, Busson
1985 peterancs: 401 Kaaine: 356 fon
N ; ] 395
T 488

Belgium:114 — 5

> orea
UsA 3 =
B4 s % 5
verice Spain: 195 s Z5 %
o ttaly:155 g
- oo ol gy g
5 . '8 / 47 Philippines
Brazip, HUngary sy | Thaiend 335
326 340 259 Hong
3 & Vietnam Kong,
Argertina [ 157 [
South Africa Australia
156 14

D Follow-up @

DECLARE

Randomized 17,160 patients
Estabisned ASCVD (6974, MRF (10,186)

Dapaglifiozin Placebo

(N=8582) (N=8578)

Follow-up median 4.2 yr (IQR 3.9-4.4) |
I I
1559 patients experienced MACE
913 experienced CVD/HHF
T T

Premature perm.

drug discontinuation 5.2%/yr S2%/yr
Withdrew consent 0.28%/yr 0.37%/yr
Lost to follow-up 12 patients 18 patients




D Baseline Characteristics @

DECLARE
EE———
Full Trial Cohort
N=17160
s0)
7

BMI, Mean (SD) 32(6)
Duration of T2DM, yrs, Median (IQR) 11(6, 16)
s3012)
55(16)
%
w
11
k 13
a

History of Heart Failure (%) 10

P=NS for all between treatment arm comparisons
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Baseline Characteristics: @
RECLARE Medication Use

GLP-1RA
rdiovas
Antiplatelet
£l
53

tatinor Ezetimibe 75

i P=NS for all between treatment arm comparisons

B i, @ e

Cardiovascular Risk Factors @

DECLARE

[
HbA1c Weight
LSM Difference 0.42% (85% C10.40-0.45) LSM Difference 1.8 kg (95% C1 1.7-2.0)

|— Dapagiiiozin— Placebo

s

BL GmosiZmos  2dmos  3mos  48mos  BL Gmosizmos  24mos  J6mos  48mos

AllP-values (except BL) <0.001 AllP-values (except BL) <0.001




2D  cardiovascular Risk Factors @

DECLARE
EE—— 00

SBP DBP

LSM Difference 0.7mmHg (95% C1 0.6-0.9)

LSM Difference 2.7 mmHg (95% CI 2.4-3.0)

— Dapaglifiozin— Placebol

Crae

8P (mmHg) _
R

BL GmosiZmos  24mos  omos  d8mos  BL Gmosilmos  Z4mos  36mos  ddmos

AllP-values (except BL) <0.001 AllP-values (except BL) <0.001
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D Primary Endpoints @

%gc LARE
[
CVD/HHF MACE
4.9% vs 5.8% 8.8% vs 9.4%
HR 0.93 (0.84-1.03)

HR 0.83 (0.73-0.95)

P(Superiority) 0.005 P(Noninferiority) <0.001

wei  P(Superiority) 0.17

Jr—

Dapagliflozin

Placebo

o

D Secondary Endpoints @

DECLARE
[
Renal Composite EP All-Cause Mortality
40%1 eGFR, ESRD, Renal or CV death
4.3% vs. 5.6% 6.2% Vs 6.6%
HR 0.76 (0.67-0.87) HR 0.93 (0.82-1.04)
P=0.20

P<0.001 »

sl e (days) ¢ .
Dapagliflozin
Placebo

B, O SRS




D Endpoints and Components

DECLARE
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Placebo
rate1000  rate/1000
patientyr __patient.yr _Hazard Ratio (95% CI) P value
CV death/HHF 122 147 0.83(0.73-095) . 0.005*
MACE 226 242 0.93(0.84-1.03) e <0001
400 decrense in oGER to <60 miminim2, 108 141 0.76(0.67-087) ——
All-cause death 151 164 0.93(0.82-1.04) —
HHF 62 85 0.73(0.61-088) e
Myocardial infarction "7 132 089 (0.77-1.01) ——
Ischemic Stroke 69 68 101 (0.84-1.21) e
v death 70 74 0,98 (0.82-1.17) ——
Non-CV death 60 68 0,88 (0.73-1.06) T
40% decrease in eGFR to <60 mUminim2, 3.7 70 053(043-066) e
o renal death
00 080 0o ois
Favors Dopagiczin«- » Favors Placeso
T B *P for superiority, **P for non-inferiority

D Primary Efficacy Endpoints

geccare by Presence of ASCVD vs MRF
L —

Dapaglifiozin ~ Placebo
Eventsper  Eventsper  Hazard Ratio P value for
Outcomes 1000 ptyears 1000 pt years (95% CI) interaction
CV death/HHF 122 47 0.83 (0.73-0.95) - 099
ASCVD 199 29 0.83(0.71-0.98) .
MRF 7.0 84 0.84 (0.67-1.04) .
MACE 226 242 0.93 (0.84-1.03) - 0.25
ASCVD 368 410 0.90 (0.79-1.02) e
MRF 134 133 1.01(0.86-1.20) am o
0.50 10 15
Favors Dapagifiozin « - Favors Placebo

D Effect on CVD/HHF
in Key Subgroups

CVDIHHF
Dapagifiozin  Placebo Hazard Ratio 9% G HR(95%Cl) P Value for
N N Interaction
Total Cohort arTmsez 496i8sTe —— 0.83(0.73.0.98)
Risk Group 099
ASCVD 27213474 325/3500 -~ 083 (0.71-0.98)
MRF 145/5108  171/5078 ——n 0.84 (0.67-1.04)
History of HF 080
Yes 142852 1720872 o 079 (0:63:0.99)
No 2757730 32417706 . 0.84(0.72:0.99)
eGFR 037
>200 mLimin/1.73m2 1634137 163/4025 el 0.96 (0.77-1.19)
60- <90 mUmin/1.73m2  199/3838 25213894 e 0.79 (0.66.0.95)
<60 mUmin/1.73m2 55606 81659 e 0.78(0.55-1.09)
e

050 10 15
Favors Dpogitesin o > Favors Placabo
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D Summary @
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In DECLARE - TIMI 58, the largest SGLT2i trial, which
included a broad representation of 1° and 2°
prevention patients:
* Dapagliflozin reduced CVD/HHF, was safe with
regard to MACE and appeared to reduce renal events
* 1 CVD/HHF was consistentregardless of baseline ASCVD or HF
* Dapagliflozin was safe and generally well-tolerated
* 1 Genital infections & DKA
* No difference in: amputation, fracture, or stroke

+ | Hypoglycemia, AKI, bladder Ca

D Meta-Analysis of CVOTs: &

gsccare MACE by Presence of ASCVD
———

Treatment Placebo
MACE Eventsper  Events per HR [95% CI]

1000 pt-yrs 1000 pt-yrs.
Atherosclerotic Cardiovascular Disease:
EMPA-REG OUTCOME 374 439 i 0.86[0.74,0.99]
CCANVAS Program 341 413 —-—— 0.82(0.72,095]
DECLARE-TIMI 58 368 41 —— 090[0.79, 1.02]
FE Model for ASCVD (P-value = 0.0002) E 0.86[0.80, 0.93]
Multiple Risk Factor:
CCANVAS Program 158 155 — - 098[0.74,1.30]
DECLARE IS 1 13 — 1011085,120]
FE Model for MRF (P-value = 0.98) — 100p087,116]

0% ors 5 1%
HazaaRato
R ) e e T Wit 5D Sobtine M Lncet 2018

D Meta-Analysis of CVOTs: @
pectareCVD/HHF by Presence of ASCVD
L —

Treatment Placebo
CVD/HHF Eventsper  Events per HR [95% CI]
1000 pt-yrs 1000 pt-yrs

Atherosclerotic Cardiovascular Disease:

EMPAREG OUTCOME 107 01— 066055,079]
GANVAS Program 21 274 —— 077[065,092)
DECLARETMISS 109 239 m 08310.71,098)
FE Model for ASCVD (P-value <0.0001) ——— 0.76 [0.69, 0.84]

Multiple Risk Factor:

CANVAS Program 89 98 —— 0.83[0.58, 1.19]
DECLARE-TIMI58 7 84 —. 084[067,1.04]
FE Model for MRF (P-value = 0.0634) ——— 0.84[0.69, 1.01]

Do, Q) ARSI O Zelniker TA, Wiiots SD..Sabatine MA, Lancet 2018




Cémo se compara con los otros
estudios?
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CARMELINA: Primary CV endpoints

3P-MACE!

oV death

Nonfatal MI

Nonfatal stroke

Allcause mortalty

hHF

Placebo group.

(n=3485)

434 (124%)

255 (7.3%)

156 (45%)

65(19%)

367 (105%)

209 (6.0%)

420(12.1%)

264 (7.6%)

135 (3.9%)

73 (2.1%)

373 (108%)

226 (65%)

Hazard ratio
(95% c1)

102(089,117)
—— 096(0:81, 1.14)
—t.  135(091,145)
B m— 0:88(063, 1.23)
—_—— 098(0:84, 1.13)
090(0.74, 1.08)

e —————

06 08 1 12 14

Favors linagliptin

Favors placebo

CARMELINA: Secondary microvascular endpoints

Albuminuria progressionb

Linagiptin = Placebo Linagiptin == Placebo
100 HR: 0.86 glipt 801 HR 086 gl
_ | eswcioms 005 (95% CI: 078, 0.95) "
B oL 078.¢ 2 e 819 patients
et 843 patients = 60
HE:] H 763 patients.
£ 785 patients £ 40
s H
2 2 2
i H
ﬂ.a 05 10 15 20 25 30 35 00 05 10 15 20 25 30 35
Years Years




LEADER: Desenlaces primarios

muerte por enfermedad CV, infarto de miocardio no fatal o accidente cerebrovascular no fatal

Liraglutida

HR: 0.87
IC al 95% (0.78-0.97)
p<0.001 para no nferioridad
p=0.01 para superioridad

Pacientes con un evento

6 2 18 2 30 EY a2 48 54
Paciente en riesgo Tiempo desde la aleatorizacion (meses)

Lragitida 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placbo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

MarsoSP e al. N EnglJ Med 2016,375:311-322
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SUSTAIN-6: Primary and secondary endpoint results

SR []
(N=1648) (N=1649)

Primary composite utcome (3p-MACE) 108(66) 145(89) 074(058,095) — 0002
vdeath @) 038065, 1.48) —— o
Norfatal M1 709 6(39) 074(051,108) —_— ox
Norfatal troke: 708 061(038,099) —— oo
Expanded composte outcome® 199 (121) 264(160) 074(062,089) — 0002
e 122074) - 077(061,097) — 003
Hospitalization for heart faiure: 59(36) 54(33) 111(0.77, 161) - oz
Revascularzation 8(50) - 065(050,086) —_— 0003
Hospitalzation for unstable angina 203) 27016 082(047,144) s e 049
05 1 4

Favors ssmagiutds

Primary Composite Cardiovascular Outcome

Intention-to-Treat Analysis for Non-inferiority & Superiority

1o ———— xenatide 639/ 7356)
ol === =" Pacebo(s0s/7306] .
wl =
g .
H
2w
H ° HR (95% CI) 0.91 (0.83, 1.00)
5 o N P value (non-inferiority) <.001
& P valus (superiority) 0.061
2 .

o 1 2 3 4 s
Years from Randomization
No atRisk
Exenatide 7356 7101 6893 6580 5012 4475 3595 3053 2281 1417 727
Placebo 7396 7120 6897 6565 5908 4468 3565 2061 2209 1366 687

EXSCEL( )




Primary Composite Cardiovascular Outcome

Intention-to-Treat Analysis

Exenatide Placebo
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i o
Ne7356 No7396 Hazard Ratio 95% Cl P value
839 (11.4%) 905 (12.2%) oo
MACE ) T - 0.91 083,100 (Mo inferio
3.7 per 100 pt-yrs 4.0 per 100 ptyrs (superiority)
229 258 — 088 0.73,1.05
CV-death (3.1%) (3.5%)
455 470 ooz
Non-fatal MI —t 0.95 0.84,1.09  (homogeneity
(6.2%) (6.4%) among
components)
Non-fatal 155 77— 0.86 0.70,1.07
stroke (2.1%) (2.4%)
o 3 1 3 2
Exeratide Placebo.
favoured favoured
EXSCEL ()
All-Cause Mortality
Intention-to-Treat Analysis
10
Exenatide (507 /7356) HR (95% CI)  0.86 (0.77, 0.97)
"1 == = - Placebolsee/ 7396) P value 0.016
w]
2 o
E w
g
: w
»
°
o ' 2 3 . s
Years from Randomization
NoatRisk
Benatde 7356 7I4 7234 708 643 4991 4095 3518 2698 1726 907
Paccbo 796 714 7278 7058 6470 SO0 4091 478 2666 1695 892
EXSCEL( Y

HARMONY: Primary endpoint results

Effect of albiglutide on the

MACE primary endpoint

(95% C: 068, 0.90)
145 $=0.0006 for supericrity == Placebo 338

Cumulative percentage with an event (%)

e Albiglutide

10



4P-MACE composite and individual components

HARMONY: Secondary endpoint results

hHF and CV death composite and all-cause death

HR (95% CI) P value
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Inhibidores de SGLT2

HR (95% CI) Pvalue
P HACE 00
078(069,090)  0.0005 hHF and CV death g 085(070,1.04)  0.113
composte
CV death ——— 0,93 (0.73,1.19)  0.578
A .
W — ors@et0m) 000 Ateause ossrs 119 0878
Stroke — e——— 0.86(0.66, 1.14)  0.300
Fovors abigaide Favors lacebo
Favors abiguide Favors placebo
Estudio IAM no fatal | Ictus no fatal | Mortalidad CV | Mortalidad total

falla cardiaca

0.86 0.87 124 0.62 0.68 0.65
(0.74-099) | (0.70-1.09)  (0.92-1.67) | (0.49-0.77) (0.57-0.82) (0.5-0.85)
CANVAS 0.86 0.85 0.90 0.87 0.87 0.67
(canaglifiozina) | (0.75-0.97)  (0.69-1.05)  (0.71-1.15)  (0.72-1.06) (0.74-1.01) (0.52-0.87)
DECLARE 0.93 0.89 1.01 0.98 0.93 0.73
(dapaglifiozina)  (0.84-1.03)  (0.77-1.01)  (0.84-1.21)  (0.82-1.17) (0.82-1.04) (0.61-0.88)
Anilogos de GLP1
1.02 1.03 1.12 0.98 0.94 0.96
(0.89-1.17)&  (0.87-1.22)  (0.79-1.58)  (0.78-1.22) (0.78-1.13) (0.75-1.23)
LEADER 0.87 0.88 0.89 0.78 0.85 0.87
(liraglutide) (0.76-097)  (0.75-1.03)  (0.72-1.11) | (0.66-0.93) (0.74-0.97) (0.73-1.05)
SUSTAIN 0.74 074 0.61 0.98 1.05 111
(semaglutide) | (0.58-0.95) = (0.51-1.08)  (0.38-0.99)  (0.65-1.48) (0.74-1.50) (0.77-1.61)
[EXSCEL (exenatide) 091 0.95 0.86 0.88 086 0.94
(0.83-1.00)  (0.84-1.09)  (0.70-1.07)  (0.73-1.05) (0.77-0.97) (0.78-1.13)
075 0.86 0.93 0.93 0.95
(0.61:090)  (066:1.14)  (073-1.19) (0.73-1.19) (0.79-1.16)

Estudio

SAVOR 1.00 (
(saxagliptina) 0.89-1.12)
0.96
(<1.16)
0.99
(0.89-1.11)
1.02
(0.89-1.17)

0.84 (0.72-
0.98)$
TOSCA-IT @ 0.96
(sulfonilureas)  (0.74-1.26)
ORIGIN 1.02
(insulina glargine) ~ (0.94-1.11)

DEVOTE 0.91
(insulina (0.78-1.06)

1AM no fatal

0.95
(0.80-1.12)
1.08
(0.88-1.33)
0.95
(0.81-1.11) *
115
(0.91-1.45)

0.83
(0.65-1.06)
0.87
(0.48-1.55)
1.02
(0.88-1.19)"

0.85
(0.68-1.06)

Ictus no fatal

Inhibidores de DPP4

111 1.03
(0.88-139)  (0.87-1.22)

091 0.85

(<1.14) (0.66-1.10)

0.97 1.03 (0.89-1.19)
(0.79-1.19) *

0.88 0.96
(0.63-1.23)  (0.81-1.14)

Otros

0.81 NS
(0.61-1.07)

0.79 NA
(0.41-1.53)

1.03 1.00

(0.89-1.21)" (0.89-1.13)

0.90 0.96
(0.65-1.23)  (0.76-1.21)

Mortalidad CV | Mortalidad total

Hospitalizacién por

falla cardiaca

1.11

(0.96-1.27)

0.88 1.07
(0.71-1.09) (0.79-1.46)
1.01 1.00
(0.90-1.14) (0.83-1.20)
0.98 0.90
(0.84-1.13) (0.74-1.08)

0.96
(0.78-1.18)

1.10 NS
(0.75-1.61)

0.98 0.90
(0.90-1.08) (0.77-1.05)
0.91 NA

(0.76-1.11)

11
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Desentace Desentace Nueva sparicion Doblamiento Terapia reemplazo Muerte renal
compuesto compuesto renal microalbuminuria creatinina renal
Inhibidores de SGLT2
0.62 0561 0.62 056 045 NA
(empaglifiozina) (0.54-0.70) (0.53-0.70) (0.54-0.72) (0.39-0.79) (0.21-0.97)
CANVAS (canaglifiozina) 0.36 060 0.80 0.50 0.77 NA
(0.75-0.97) (0.47-0.77) (0.79-0.88) (0.30-0.84) (0.30-1.97)
DECLARE (dapaglifiozina) NA 053 NA NA NA NA
(0.43-0.66)
inhibidores de DPP4
SAVOR NA 1.08 NA 11 0.950 NA
(saxagliptina) 11 (0.88-1.32) (0.89-1.36) (0.61-132)
EXAMINE NA NA NA NA NA NA
(alogliptina)
Tecos NA NA NA NA NA NA
(sitagliptina)
[CARMELINA (linagliptina) | 0:86 (0.78-0.95) 0.98 NA NA 087 NS
(0.82-1.18) (0.69-1.10)
Andlogos de GLP1
ELIXA NA NA NA 116 NS NS
(ixisenatide) 2 (0.74-1.82)
LEADER (liraglutide) 084 078 074 088 087
(0.79-0.97) (0.67-0.92) (0.60-0.91) (0.66-1.18) (0.6-1.24) (0.52-4.87)
SUSTAIN-6 (semaglutide) NA 064 NA
(0.46-0.88) (0.37-0.77) (0.64-2.58) (0.40-2.07)
HARMONY (albiglutide) NA NA NA NA NA NA

Nuevos mecanismos de
proteccion

Consumo de 02

* Disminuye el consumo cortical de 02
* Aumenta el consumo medular de 02

* Bajo algunas circunstancias, el efecto final puede ser diferente:

* En agudo, con deplecidn de volumen y otros factores toxicos como AINEs y
uso de medios de contraste puede predisponer a lesion renal aguda

* En el cronico, el aumento de Hb podria explicar el efecto nefroprotector

12



SGLT2i leading lo (
NANUESIS NG e | Anglotensinogen
volume depletion L

Renin

Angiotensin 1-10

Ace
inhibitor AcCE

ACE2

Angiotensin Il (1-8) J

Angnsin 10 |

ACE2

-
Sy

Angiotersin 7 |
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are ——| Ang ——| Ans—il
T2 ( Mas
receptor \_ recoplor
Renal cfferont vesocorsrclion  Vasodiion Vasodlation
Sodum etonton irosis Natruresic
inflammation Antprofferaive aciity | Diuresis
Anprolferative ety
Apoptosis
0 Bocha N Diah Vasc Dis Res bt //dal 0rg/10.1177/14791641 18783
SGLT2i P,
o &

0

| Plasma 4 Insulin dose

1 Glucosuria

reabsorption

1 Ketone body

(> glucose Lt Il
O, as ~

Ketogenesis

% t Ketone bodies

reabsorption

(plasma)

Tavlor 51.J Clin Endocrinol, Metab, 2015: epub junio,

Glucagon y efectos vasculares

* Niveles altos de glucagon:
* Vasodilatacién
« Aumento de flujo plasmatico renal
* Aumento de TFG
* Aumento de natriuresis en estados de ayuno

Wanner C. Am J Med. 2017;130:563

13



AngN TET-T
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Efecto en Na*-H*

a b
9 9
8 8
g 7 2 7
E E
=~ 8 = 8
] . =
5 Cariporide = 5
4 EMPA Cariporide
5 10 15 20 4 5 10 15 20
Time (min) Time (min)
Ssartscheer A, Disbetologia. 2016; online oct 16
B N P + Placebo @ Canaglifiozin
=15.0% =16.1% —-26.8%
(~27.4,-3.3)" (~28.8,-3.8)" (-42.3,-10.7)"
_ 50 [l [l —
Ta
P =
32 © {
5=
g2 2
s 2
g2 10 {
8% o 1 I
4
St - 1 1
Es
=% 20
26 52 104
n Time point (wk)
Placebo 187 165 155
Canagliflozin 402 389 341

JanuiJLJACC. 2017. Onfne June &
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Troponina

+ Placebo © Canagliflozin
-8.3% ~11.9% -10.0%
(~14.0, —2.5* (~18.0, 5.6 (-17.3,-2.6)
— — i
o 50
@
Hd= 4
8'a
22 30
S=
S @ 2
% 10 ¥
T e
g2 I L3 3
s [] ’ +
g £ -0
2 20
0 26 52 104
n Time point (wk)

Placebo 172 145 140

Canagliflozin 343 328 293

Januzi )L ACC 2017. Online June 8.
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EMPAREG: efecto en hematocrito

«Placebo
5
g 4=
g ou H
H e
H -
H /
£ oo
i .
H .
I S
o
©
012 m 52 o 80 o

No.ofpatiens

Placebn 2268 22¢
Enpagtonn 10mg 2268 2236 2187
Enpagitozn 25mg 2269 2244 2183

- Empagitozin 10mg  ~- Empagitozn 25 mg

R e = !

106 122 136 150 164 178 192 206

Inzuechi SE. Disbetes Care 201841356

Regulacion de secrecion de eritropoyetina

« Caida de perfusion renal
* Hipoxia

* Sales de cobalto

* Andrdgenos

* Alcalosis

« catecolaminas

(Ganong Physilogy 2018. Chapter 38
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Niveles de EPO con empagliflozina

I ND
m 120

Serum erythropoietin
(IU/L)

Baseline 4 weeks

Ferranni . Dizbetes Care 2017,40771

Heerspink HIL. Kidney Intl. 2018. early online.
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Que hay nuevo en eventos
adversos?

ITU
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EMPAREG: Adverse events consistent with urinary tract
infection

Placebo Empaglifiozin Empagliflozin
(n=2333) 10 mg 25mg
(n=2345) (n=2342)

n (%) Rate | n(%) Rate | n(%) Rate

Events consistent with UTI 423 821 426 8.02 416 7.75
(18.1%) (18.2%) (17.8%)

Events leading to 10 017 2 037 19 031
(0.4%) (0.9%) (0.8%)

By sex

Male 158 (9.4%)|  3.96 180 4.49 170 409
(109%) (10.1%)

Female 265 2281 26 18.83 26 2038
(40.6%) (35.5%) (37.3%)

Rate = per100 patient-years

Patients treated wi
Beced v 75 M

dose of study drug

Effects of Canagliflozin Versus Placebo on
Safety Outcomes
i Overan popuiaton. Number Wazard ratio
" ot nfect 325 368 10.6 I aad 3.68 (2.72, 4.98) 0.83
2le genital infection 172 40.7 108 el 3.98 (2.60, 6.10
o o1 201 [ —— .98 (212, 7.48) 0.0
" Infections 236 376 38.7 - 0.98 (0.75, 1.29) 0.20
-
Enermmml
CANVAS Program

ECLARE Key Safety Events

i Between Group
Comparison
reatment emergent SAE P<0.001

reatment emergent AE leading to drug D/C 8.1 6.9 P=0,01
IMajor Hypoglycemia 07 1.0 P=0.02

IDiabetic Ketoacidosis* (DKA) 03 0.1 P=0.02

[Urinary tract infection (SAE, DAE)

[Fournier’s Gangrene

[Cancer of Bladder*

18



Lesion renal aguda

2/3/19

FDA Drug Safety Communication: FDA
strengthens kidney warnings for diabetes
medicines canagliflozin (Invokana, Invokamet)
and dapagliflozin (Farxiga, Xigduo XR)

f SHARE in UNKEDIN = @ PINIT | &% EMAIL & PRINT

[06-14-2016 ]

Lesion renal aguda y FAERS

Subgroup soLT2d Non-sgi2-t

Whla Observation Perod 1224 /18915 85512 /3813100 —.—

S1/i505 76142/ 3R —.—

Aer FOAWarming i s sBun —.

Consideraciones:
- Eldenominador no es nimero de pacientes, es nimero de eventos adversos reportados!
- Los pacientes con iSGLT2 usaron mas diuréticos

Periman A Nutr Metab Cardiovasc Dis, 2017: doi: 10.1016/inumecd 201710011

19



Lesion renal aguda y FAERS

Reporting Odds Ratio of ARF with SGLT2-i by Agent

Subgroup  SOLTZ:i Non-Sgitz-i

Alsgi2i 12018915 85512/3813100 ——
Empaglifiozin 12412852 85512 /3813100 ——

Ospagifozin 17 /%651 85512/3013100 ——

Conaglfiozin  928/12693  86512/3813100 -

ROR

perlman A Nutc Metab Cardiovasc Dis, 2017 doi: 10,1016/inumecd 201710011

2/3/19

Network metanalisis

Eventos renales compuestos Eventos de falla renal aguda

Producto Efecto 1C95% Producto Efecto 1C 95%
Canaglifiozina ~ 1.29 0.78-2.15 Canagliflozina  0.67 0.26-1.73
Dapaglifiozina  1.64 1.26-2.13 Dapaglifiozina 075 033-174
Empaglifiozina 038 0.28-0.51 Empaglifiozina 072 0.60-0.86
Tratamiento 1.01 0.58-1.75 Tratamiento 1.42 0.52-3.89
acdtivo active

Network metanalisis: eventos renales

. ,
TR
I I o ———
o =1
_—— " el IR
ik aean e ez
02 05 1 20 50 02 05 1 20 50

Tang H. Diab Obes Metab. 2017;19:1106
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Mount Sinai cohort Geisinger cohort
User, Nonuser User Nonuser
(0=372) (n=37) P1 (n=1207) (n=1207 P2
Ajogo-inpatient  14(38)  36(97) 0002 26(22)  55(4) 0001
Ao, 2(59) 40(108) 002 1512  36(30 0003
Peak creatinine in
Ayocoevents  16(L4-18) 19(L6-24) 002 17(14-26) 16(13-24) 091
Change in serum
creatinine during
Ahooevents 05 (0.4-07) 09 (08-13) 0.004 06(0.5-10) 06 (04-12) 080
Need for acute
dilyss 103) 103 100 000 101 0317

P1.and P2 are Pvalues for primary and secondary analyses, respectively.

Vours S (Unacioted) | F—@———!
Mount S (Adisiod) | —8——1
Gesinger (Uneusied) ——
eisnger (Aaisies ——

2 & 5 B 1 12 14 16
Hazard Rato (65% Conidonco nteva)

[@ MountSinal 8 Gefsnger

Nadkarkin GN. Diabetes Care. 2017;40:1479

2/3/19

Consideraciones de este metanalisis

* Los resultados de empagliflozina fueron mayormente derivados de
EMPAREG

* Cuando se excluyo se pierde el efecto protector observado en el metanalisis
* Contribuyd el 95% de todo el efecto de empagliflozina

* No se incluyé (por el tiempo de publicacion) los datos de CANVAS ni
DECLARE

« Estos incluyen mayor numero de pacientes que los estudios de fase Ill

Other adverse events (1)

Placebo Empaglifiozin Empaglifiozin
(n=2333) 10mg 25mg
(n=2345) (n=2342)
n(%) | Rate | n(%) | Rate | n(%) | Rate
Diabetic ketoacidosis* 1 002 3 0.05 1 0.02
(0.1%) (<0.1%)
Acute kidney injuryt 277 121 207 125 2.12
(5.2%) (5.3%)
Events consistent with 204 115 1597 124 2.1
volume depletions (4.9%) (5.3%)
Serious events 0.42 19 0.32 26 0.43
(0.8%) (1.1%)
Events leading to 0.12 1 0.02 4 0.07
discontinuation (<0.1%) (0.2%
Venous thrombotic events™ 035 9 0.15 21 035
(0.4%) (0.9%)

Rate = per100 patient-years

)
€% empa rec
B e
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Seguridad Renal

indice de evento por
1000 pacient:
Canaglifio:

205 _indice de riesgo
aPlacebo  (1C 95%)

Renal relacionado grave
2.5 33 —T
(n = 83)

Lesién renal aguda

grave (n = 58)

Hipercalemia grave 0.4 0.6 ey

(n = 15)

0.250.5 1.0 2.0 4.0 8.0
et

—
Favorece a Favorece al
Canaglifiozina  Placebo

0.76 (0.49-1.19)

0.68 (0.45-1.02)

0.75 (0.27-2.11)

CANVAS Program

2/3/19

pECLARE Key Safety Events

Between Group
Comparison

reatment emergent SAE 341 36.2

P<0.001
P=0.01

P=0.02

53 5.1 NS
Acute Kidney Injury 15 20 P=0.002 I
[symptoms of volume depletion 25 24 NS
Genital infection (SAE, DAE) 09 01 P<0.001
P=0.02

[Cancer of Bladder* 03 0.5

Otros eventos adversos

22
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Between Group
Comparison
P<0.001
8.1 69
07 1.0
03 0.1
14 13
53 5.1 NS
1.5 2.0 P=0.002
Isymptoms of volume depletion 25 24 NS
i 3 0.9 0.1 P<0.001
Urinary tract infection (SAE, DAE) 15 16 NS
[Fournier’s Gangrene 0.01 0.08 NS
lcancer of Bladder* 03 05 P=0.02
D, ) IS
Resultados ativos de A i de la

Extremidad Inferior en: Empa Reg Outcome y Canvas.

EMPA-REG OUTCOME®*" CANVAS? CANVAS-R?
(N=2333) « (N=1441) | (N=1445) | (N=1441) 903) | (N=2904)
43(18)  42(18)  46(20) 22(15)  S0(35)  45(31)  25(09) 45(LS)

Lower limb
amputation
incidence rate l 65
(per 1,000 patient-

Hazard ratio . 2.4 2.01
(95% CI) (136,369)  (120,3.34)

are ot routiely captued a3

putatins). The sralyst
sirategy o case
Was esimaled; rsulls are comparable when thes patients were

gipesign; populations and meihodo

CANVAS Program

Cémo implementamos esto?
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Reflexiones sobre puntos relevantes

* Parece que los iSGLT-2 reducen MACE en el contexto de prevencion
secundaria

* La reduccion de hospitalizacion por falla cardiaca se produce
independientemente de la historia previa de falla cardiaca

* Nefroproteccion!

2/3/19

Analizando las guias...

GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH N

FIRSTNE THERAPY 1 METFORNON AKD COMPREIESIE LFESTILE (NCLUDING WEIGHT MAAAGCHENT AN PAYSICLACTVTY)
F k. ARV ARGE FOCEE A BL0W

L o

! 4 4

o s v
NPT VT 05

T ——

EEE
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CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE
WITH ESTABLISHED ATHEROSCLEROTIC CARDIOVASCULAR @
DISEASE (ASCVD) OR CHRONIC KIDNEY DISEASE (CKD)

ot e e e el e et i 53
© MASCUT o 0.1 i s ol ot G
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et i s ol bt ]
O o vt o e ST G0
O o 3 o s o ST G s o -
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D Primary Endpoints @

DECLARE

CVD/HHF MACE

4.9% vs 5.8% 8.8% vs 9.4%

HR 0.83 (0.73-0.95) HR 0.93 (0.84-1.03)

P(Superiority) 0.005 P(Noninferiority) <0.001

- w  PlSuperiority) 0.17
T
p— . i ) )

Dapaglifiozin
Placebo

B @

Primary outcome:
3-point MACE

© HR0.86

p aass s 2851 1 2% 1534 70
2194 2z 75 130 fird 7 166

e . P

. . . oscuto %

, ol sonitcance was ndicated i s b 2

EMPA-REG
GUTCOME:
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Hospitalisation for heart failure

HR0.65 Placebo

(95% C10.50, 0.85
0.0017

o=

o
) i 12 8 2 B % 2 @
w7 8 %0 287 634 s

273 1932 124 1202 775 i

UTCOME:

% empa-rEc
S o
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LEADER: Desenlaces primarios

muerte por enfermedad CV, infarto de miocardio no fatal o accidente cerebrovascular no fatal

Liraglutida

HR: 0.87
C al 95% (0.78-0.97)
p<0.001 para no inferioridad
p=0.01 para superioridad

Pacientes con un evento

6 2 18 2 £ £ a2 48 54
Paciente en riesgo Tiempo desde la aleatorizacion (meses)
Liagluida 4688 4583 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

MarsoSP et ol. N EnglJ Med 2016,375311-322

SUSTAIN-6: Primary and secondary endpoint results

el (]
(N=1648) (N=1649)

Primary composite outcome (3P-MACE) 108 (6.6) 146(89) 0.74(0.58,0.95) — e 0002
— B oo 1 .
Nonfatal MI 47(29) 64(39) 0.74(0:51,1.08) —— 012
Hospitalization for heart failure 59(36) 54(33) 111(0.77, 1.61) e 057
Hospitalization for unstable angina 2(13) 27(16) 082(047, 1.44) ——— 04
PR S
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CHOOSING GLUCOSE-LOWERING MED\EATI[]Nl O
IF COMPELLING NEED TO MINIMIZE WEIGHT (_L]
GAIN OR PROMOTE WEIGHT LOSS

[ wommer cstamismacs

( - 10, s et ) s ey

[ g

st | | SIS,
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DURATION-8: dapagliflozina vs exenatide

semanal

.

A
e ——
T

o T

.

i

2 —5 55—

3 3—1

EES

Hospitalization for Heart Failure

34, ot 10.1161/CIRCULATIONANA 170928
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Renal Composite*

o 059085 1 04079

i

I A IEEEEE R
Coajhon 78 570 S0 62 I VTS 158 158 149 16D 17 1 VRS I Cmgan E9 0 198 19 16 1% 1B 10D oy 0% 08 1o 7 1%

RRReRenE 1 e Tapacem e heropy, o enel e

CANVAS Program
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D Effect on CVD/HHF

RECLARE in Key Subgroups
CVD/HHF

St sl o

Favors Do« - Favrs Pacsbo

D Meta-Analysis of CVOTs: @
pectareCVD/HHF by Presence of ASCVD
L —

Treatment Placebo
CVD/HHF Eventsper  Events per HR [95% CI]
1000 pt-yrs 1000 pt-yrs

Atherosclerotic Cardiovascular Disease:

EMPAREG OUTCOME 107 01— 066(055,079]
CANVAS Program 21 274 . 0771065,092]
DECLARE-TMI 58 109 29 Com 083(0.71,098]
FE Model for ASCVD (P-value <0.0001) —— 0.76 [0.69, 0.84]

Multiple Risk Factor:

CCANVAS Program 89 98 —_——— 0.83[0.58, 1.19]
DECLARE 56 7 04 — 0841067, 104]
FE Model for MRF (P-value = 0.0634) — 0.840.69,1.01]
05 ors 5 180
HazaraRato
) i, W Hmimmston= Zenker Th Wiio: 5D, Sabtine M. Lancet 2015
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CHOOSING GLUCOSE-LOWERING MEDICATION | ©-
IF COMPELLING NEED TO MINIMIZE WEIGHT (_L]
GAIN OR PROMOTE WEIGHT LOSS
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CHOOSING GLUCOSE-LOWERING @
MEDICATION IF COMPELLING NEED T
TO MINIMIZE HYPOGLYCEMIA
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CHOOSING GLUCOSE-LOWERING \%)
MEDICATION IF COST IS A MAJOR ISSUE ==

ot NI el
oo

0 b gt

p——

B
- o B S s tn o

29



2/3/19

Glycemic Control Algorithm 0 A

LIFESTYLE THERAPY (ncuding Medically Asisted Weight Loss)

Entry A1C<7.5% Entry A1C27.5% Entry A1C>9.0%

DUAL THERAPY* NO YES
b TRIPLE THERAPY*

e Colesevelam
4 SUIGU
- Bromocripine Q&

Bromocriptine QR
o st

PROGRESSION OF DISEASE

Cual agente para quién?

isGLT2 GLP1RA (basado en iDPPa
estructura GLP1)

Enfermedad aterosclerética

cardiaca

Nefropatia diabética

Peso

Propenso a cetosis

Fragilidad/fractura previa/caidas

Amputacién previa

Insuficiencia renal crénica (estadio

Infeccion genital a repeticién

Conclusiones

 Cada vez hay mayor justificacion para pasar a los inhibidores de SGLT2
como primera opcion en segunda linea de tratamiento

* Tenemos opciones terapéuticas que nos reducen desenlaces duros
mas alla del beneficio del control glicémico

* Nos hemos olvidado del impacto que tiene falla cardiaca e
insuficiencia renal

* Parece no aumentar riesgo de ITU y lesion renal aguda, no tenemos
claro atin sobre amputaciones
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Preguntas...

chenku2409@gmail.com

Puede descargar la
presentacion en:

350
e

www.EndoDrChen.com

2/3/19
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