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Agenda

• Mecanismos de protección de órgano blanco de los iSGLT2
• DECLARE y sus subestudios
• Qué impacto ha tenido estos estudios en las últimas guías
• Interpretación personal de los resultados
• Actualización en seguridad

EndoDrChen.com

Mecanismo de acción y 
protección de órgano blanco

El umbral renal de glucosa está elevado en los 
individuos diagnosticados con diabetes tipo 2. 
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Valores normales comúnmente reportados en 220-250 mg/dL.

Individuos con diabetes tipo 2 *

Polidori D et al. 2010. Abstract 2186-PO. American Diabetes Association. June 25-29, 2010; Orlando, Florida.
Polidori D et al. 2010. Presentado en: 46º. Reunión Anual de la Asociación Europea para el Estudio de la Diabetes; 
20-24 de septiembre de  2010; Estocolmo, Suecia.

*Su je tos con  d iabe tes tipo  2  no  tra tados p rev iam en te  con  an tih ipe rg lu cém icos o  después reposo  fa rm aco lóg ico  
de l tra tam ien to  an tih ipe rg lu cém ico . 
U G E , Excrec ión  u rinaria  de  g lu cosa; PG , G lucosa  p lasm ática; G FR , Tasa  de  filtrac ión  g lom eru la r.
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GLUT2 Captación de AMG

NGT T2DM NGT T2DM

AMG = metil-a-D-[U1 4 C]-glucopiranósido; CPM = recuentos por minuto.

Rahmoune H, et al. Diabetes. 2005;54:3427-3434.
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Aumento del número y actividad de los
transportadores en T2DM

P<0.05

4

P<0.05

P<0.05

Adaptado de Cherney D et al. Circulation 2014;129:587

Arteriola aferente

Arteriola
eferente PT: Túbulo Proximal

GL: Glomérulo
MD: Mácula Densa

ASA de Henle

TP

Na+/glucosa co-transporte

Glucosa

SGLT2
SGLT2

SGLT2

Sodio

RFG

De Albuquerque Rocha N. Diab Vasc Dis Res. https://doi.org/10.1177/147916411878375
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Taylor SI. J Clin Endocrinol. Metab. 2015; epub junio. 

Glucagon y efectos vasculares

• Niveles altos de glucagon:
• Vasodilatación
• Aumento de flujo plasmático renal
• Aumento de TFG
• Aumento de natriuresis en estados de ayuno

Wanner C. Am J Med. 2017;130:S63

EMPAREG: efecto en hematocrito

Inzucchi SE. Diabetes Care. 2018;41:356
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EMPAREG: análisis de variables

Inzucchi SE. Diabetes Care. 2018;41:356

Regulación de secreción de eritropoyetina

• Caída de perfusión renal
• Hipoxia
• Sales de cobalto
• Andrógenos
• Alcalosis
• catecolaminas

Ganong Physiology 2018. Chapter 38

Masa de glóbulos rojos

Lambers Heerspink HJ. Diab Obes Metab. 2013;15:853
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Niveles de EPO con empagliflozina

Ferrannini E. Diabetes Care. 2017;40:771

Mecanismo uricosúrico

SangreLumen

Glucosa

Urato

SLC2a9b
Musso G. Ann Med. 2012;44:375



8/26/19

7

Efecto en Na+-H+

Baartscheer A. Diabetologia. 2016; online oct 16.

Dapagliflozina vs bumetanida

Hallow KM. Diab Obes Metab. Online 12 oct 2017

Dapagliflozina vs bumetanida

Hallow KM. Diab Obes Metab. Online 12 oct 2017
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BNP

Januzzi JL. JACC. 2017. Online June 8.

De Albuquerque Rocha N. Diab Vasc Dis Res. https://doi.org/10.1177/147916411878375

DECLARE
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Subgrupos por falla cardíaca
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Subestudio con IAM previo
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Subestudio con enfermedad
arterial periférica
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Desenlace renal compuesto

Zelniker TA. Lancet. Online Nov 10 2018

Hospitalización por falla cardíaca

Zelniker TA. Lancet. Online Nov 10 2018

MACE

Zelniker TA. Lancet. Online Nov 10 2018
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Cómo se compara con los otros
estudios? 

Estudio MACE IAM no fatal Ictus no fatal Mortalidad CV Mortalidad total Hospitalización por
falla cardíaca

Inhibidores de DPP4

SAVOR 
(saxagliptina)

1.00 (
0.89-1.12)

0.95 
(0.80-1.12)

1.11 
(0.88-1.39)

1.03 
(0.87-1.22)

1.11 
(0.96-1.27)

1.27 
(1.07-1.51)

EXAMINE 
(alogliptina)

0.96 
(<1.16)

1.08 
(0.88-1.33)

0.91 
(<1.14)

0.85 
(0.66-1.10)

0.88 
(0.71-1.09)

1.07 
(0.79-1.46)

TECOS 
(sitagliptina)

0.99 
(0.89-1.11)

0.95 
(0.81-1.11) *

0.97 
(0.79-1.19) *

1.03 (0.89-1.19) 1.01 
(0.90-1.14)

1.00 
(0.83-1.20)

CARMELINA 
(linagliptina)

1.02 
(0.89-1.17)

1.15 
(0.91-1.45)

0.88 
(0.63-1.23)

0.96 
(0.81-1.14)

0.98 
(0.84-1.13)

0.90 
(0.74-1.08)

Otros

PROACTIVE 
(pioglitazone)

0.84 (0.72-
0.98) $

0.83 
(0.65-1.06)

0.81 
(0.61-1.07)

NS 0.96 
(0.78-1.18)

1.23 #

TOSCA-IT @

(sulfonilureas)
0.96 

(0.74-1.26) ¡
0.87 

(0.48-1.55)
0.79 

(0.41-1.53)
NA 1.10 

(0.75-1.61)
NS

ORIGIN
(insulina glargine)

1.02
(0.94-1.11)

1.02 
(0.88-1.19)*

1.03 
(0.89-1.21)*

1.00 
(0.89-1.13)

0.98 
(0.90-1.08)

0.90 
(0.77-1.05)

DEVOTE 
(insulina

degludec)+

0.91 
(0.78-1.06)

0.85 
(0.68-1.06)

0.90 
(0.65-1.23)

0.96 
(0.76-1.21)

0.91 
(0.76-1.11)

NA

CAROLINA

• Linagliptina vs glimepiride
• Presentado en ADA 2019, aún no publicado
• MACE 1.00
• Disminución de albuminuria con linagliptina pero que no se tradujo

en disminución de eventos renales clínicamente significativos (muerte
renal, diálisis, transplante, enfermedad renal terminal)
• Mayor riesgo de hipoglicemias y aumento de peso con glimepiride
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Estudio MACE IAM no fatal Ictus no fatal Mortalidad CV Mortalidad total Hospitalización por
falla cardíaca

Inhibidores de SGLT2
EMPAREG 

(empaglifozina)
0.86 

(0.74-0.99)
0.87 

(0.70-1.09)
1.24 

(0.92-1.67)
0.62 

(0.49-0.77)
0.68 

(0.57-0.82)
0.65

(0.5-0.85)
CANVAS 

(canagliflozina)
0.86 

(0.75-0.97)
0.85 

(0.69-1.05)
0.90 

(0.71-1.15)
0.87 

(0.72-1.06)
0.87 

(0.74-1.01)
0.67 

(0.52-0.87)
DECLARE 

(dapagliflozina)
0.93 

(0.84-1.03)
0.89 

(0.77-1.01)
1.01 

(0.84-1.21)
0.98 

(0.82-1.17)
0.93 

(0.82-1.04)
0.73 

(0.61-0.88)
Análogos de GLP1

ELIXA (lixisenatide) 1.02 
(0.89-1.17) &

1.03 
(0.87-1.22)

1.12 
(0.79-1.58)

0.98 
(0.78-1.22)

0.94 
(0.78-1.13)

0.96 
(0.75-1.23)

LEADER (liraglutide) 0.87 
(0.76-0.97)

0.88 
(0.75-1.03)

0.89 
(0.72-1.11)

0.78 
(0.66-0.93)

0.85 
(0.74-0.97)

0.87 
(0.73-1.05)

SUSTAIN-6 
(semaglutide SC)

0.74 
(0.58-0.95)

0.74 
(0.51-1.08)

0.61 
(0.38-0.99)

0.98 
(0.65-1.48)

1.05 
(0.74-1.50)

1.11 
(0.77-1.61)

PIONEER-6 
(semaglutide oral)

0.79 
(0.57-1.11)

1.18 
(0.73-1.90)

0.74 
(0.35-1.57)

0.49 
(0.27-0.92)

0.51 
(0.31-0.84)

0.86 
(0.48-1.55)

EXSCEL (exenatide) 0.91 
(0.83-1.00)

0.95 
(0.84-1.09)

0.86 
(0.70-1.07)

0.88 
(0.73-1.05)

0.86 
(0.77-0.97)

0.94 
(0.78-1.13)

HARMONY 
(albiglutide)

0.78 
(0.68-0.90)

0.75 
(0.61-0.90)

0.86 
(0.66-1.14)

0.93 
(0.73-1.19)

0.93 
(0.73-1.19)

0.95 
(0.79-1.16)

REWIND 
(dulaglutide)

0.88 
(0.79-0.99)

0.96 
(0.79-1.15)

0.75 
(0.61-0.95)

0.91 
(0.78-1.06)

0.90 
(0.80-1.01)

0.93 
(0.77-1.12)

Cada vez tenemos más
información en desenlaces
renales

Desenlace 
com puesto 

m icrovascular

Desenlace 
com puesto renal

Nueva aparición 
m icroalbum inuria

Doblam iento 
creatinina

Terapia reem plazo 
renal

M uerte renal

Inhibidores de SGLT2

EM PAREG 
(em pagliflozina)

0.62 
(0.54-0.70)

0.61 
(0.53-0.70)

0.62 
(0.54-0.72)

0.56 
(0.39-0.79)

0.45 
(0.21-0.97)

NA

CANVAS (canagliflozina) 0.86 
(0.75-0.97)

0.60  
(0.47-0.77)

0.80 
(0.79-0.88)

0.50 
(0.30-0.84)

0.77 
(0.30-1.97)

NA

DECLARE (dapagliflozina) NA 0.53  (0.43-0.66) NA NA NA NA

CREDENCE NA 0.66 (0.53-0.81) NA 0.60 (0.48-0.76) 0.74 (0.55-1.00) NA

Inhibidores de DPP4

SAVOR
(saxagliptina) (31)

NA 1.08 
(0.88-1.32)

NA 1.1 
(0.89-1.36)

0.90 
(0.61-1.32)

NA

EXAM INE 
(alogliptina)

NA NA NA NA NA NA

TECOS
(sitagliptina)

NA NA NA NA NA NA

CARM ELINA (linagliptina) 0.86 (0.78-0.95) 0.98 
(0.82-1.18)

NA NA 0.87 
(0.69-1.10)

NS

Análogos de GLP1

ELIXA
(lixisenatide) (32)

NA NA NA 1.16 
(0.74-1.82)

NS NS

LEADER (liraglutide) 0.84 
(0.79-0.97)

0.78 
(0.67-0.92)

0.74 
(0.60-0.91)

0.88 
(0.66-1.18)

0.87 
(0.6-1.24)

1.59 
(0.52-4.87)

SUSTAIN-6 (sem aglutide) NA 0.64 
(0.46-0.88)

0.54 
(0.37-0.77)

1.28 
(0.64-2.58)

0.91 
(0.40-2.07)

NA

HARM ONY (albiglutide) NA NA NA NA NA NA
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Study Design

Participants continued treatment if eGFR was <30 mL/min/1.73 m2 until chronic dialysis was 
initiated or kidney transplant occurred. 

Key inclusion criteria
• ≥30 years of age 
• T2DM and HbA1c 6.5% to 12.0%
• eGFR 30 to 90 mL/min/1.73 m 2

• UACR 300 to 5000 mg/g
• Stable max tolerated labelled dose of

ACEi or ARB for ≥4 weeks

Key exclusion criteria
• Other kidney diseases, dialysis, or kidney transplant
• Dual ACEi and ARB; direct renin inhibitor; MRA
• Serum K+ >5.5 mmol/L
• CV events within 12 weeks of screening 
• NYHA class IV heart failure
• Diabetic ketoacidosis or T1DM

2-week placebo run-in

Placebo

Canagliflozin 100 mg 

R
Double-blind 

randomization
(1:1)

Follow-up at W eeks 3, 13, and 26 (F2F) 
then every 13 weeks (alternating phone/F2F)

Jardine MJ, et al. Am J Nephrol. 2017;46(6):462-472.

Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV Death
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Hazard ratio, 0.70 (95% CI, 0.59–0.82)
P = 0.00001
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340 participants

245 participants
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Canagliflozin

No. at risk
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ESKD, Doubling of Serum Creatinine, or Renal Death
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Months since randomization
No. at risk

Placebo 2199 2178 2131 2046 1724 1129 621 170
Canagliflozin 2202 2181 2144 2080 1786 1211 646 196

Hazard ratio, 0.66 (95% CI, 0.53–0.81)
P <0.001
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153 participants
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Summary

Primary Hazard ratio
(95% 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

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

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

7. All-cause mortality 0.83 (0.68–1.02) –

8. CV death, MI, stroke, hospitalization for heart failure, or 
hospitalization for unstable angina 0.74 (0.63–0.86) –

Not formally 
tested

Not formally 
tested

�

�

�

�

�

Not significant

CV Death or Hospitalization for Heart Failure

Secondary PreventionPrimary Prevention
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CV Death, MI, or Stroke 

Secondary PreventionPrimary Prevention

Placebo
Canagliflozin
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CV Death

Secondary PreventionPrimary Prevention
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P interaction = 0.86

Renal Outcomes by Primary and Secondary Prevention 

Hazard ratio 
(95% CI)

Interaction 
P value

Primary composite outcome

0.69 (0.54–0.88) 0.91

0.70 (0.56–0.88)

0.70 (0.59–0.82)

ESKD, doubling of serum creatinine, 
or renal death

0.68 (0.51-0.89) 0.81

0.64 (0.47-0.87)

0.66 (0.53-0.81)

Dialysis, kidney transplantation, 
or renal death*

0.65 (0.43–0.97) 0.39

0.83 (0.54–1.27)

0.72 (0.54–0.97)

Favors Canagliflozin Favors Placebo

0.25 0.5 1.0 2.0 4.0

*Post hoc outcome.

Secondary 
prevention

Primary 
prevention

Overall 
population

Desenlaces renales en DECLARE
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©  A straZ eneca  2019

Secondary Renal Composite Outcome1,2

Decrease eGFR ≥40%, ESRD or Renal or CV Death

64

*Because the trial met only one of its dual primary outcomes for superiority (CV death or hospital admission for heart failure), all other analyses of additional outcomes should be considered hypothesis generating 
only. No. at risk is the number of subjects at risk at the beginning of the period. CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease; 
HR = hazard ratio
1. Wiviott SD et al. New Engl J Med. 2019; 380:347-357. 2. Mosenzon O et al. Online ahead of print. Lancet Diabetes Endocrinol. 2019.

Time since randomization (years)

538974097932805682008326842285088578Placebo
547275348009813682488347843685338582DAPA 10 mg

N o . a t R isk

0.06

0.05

0.04

0.03

0.02

0.01

0
4.03.53.02.52.01.51.00.50

C
um
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 o

f E
ve

nt

Placebo (5.6%)

DAPA 10 mg (4.3%)

H R 95%  C I p -va lu e*

0 .76 (0 .67 , 0 .87) < 0 .0001

©  A straZ eneca  2019

Renal-specific Outcome*
Decrease eGFR ≥40%, ESRD or Renal Death

*P respec ified  exp lo ra to ry  endpo in t †B ecause  the  tr ia l m e t on ly  one  o f its  dua l p rim ary  ou tcom es fo r superio rity  (C V  dea th  o r hosp ita l adm iss ion  fo r heart fa ilu re), a ll o the r 
ana lyses  o f add itiona l ou tcom es shou ld  be  cons idered  hypo thes is  genera ting  on ly . N o . a t r isk  is  the  num ber o f sub jec ts  a t r isk  a t the  beg inn ing  o f the  period . 
D A P A  =  dapag lifloz in ; eG F R  =  es tim ated  g lom eru la r filtra tion  ra te ; E S R D  =  end -s tage  rena l d isease ; H R  =  hazard  ra tio .
M osenzon O  e t a l. O n line  ahead  o f p rin t. Lance t D iabe tes  E ndocrino l. 2019 .
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DAPA 10 mg (1.5%)

Placebo (2.8%)
H R 95%  C I p -va lu e†

0 .53 (0 .43 , 0 .66) < 0 .0001
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Placebo

No. at risk

8578 8504 8415 8321 8193 74038056 7925 5382

8582 8523 8422 8338 8242 7522DAPA 10 mg 8127 8004 5464

©  A straZ eneca  2019

Composite Renal Outcomes and Individual Components*

66

*Because the trial met only one of its dual primary outcomes for superiority (CV death or hospital admission for heart failure), all other analyses of additional outcomes should be considered hypothesis generating 
only. † Prespecified exploratory endpoint 
DAPA = dapagliflozin; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease; PBO = placebo
Mosenzon O et al. Online ahead of print. Lancet Diabetes Endocrinol. 2019.

0.53 (0.43-0.66)

0.54 (0.43-0.67)

0.31 (0.13-0.79)

0.60 (0.22-1.65)

0.98 (0.82-1.17)

0.76 (0.67-0.87)

Favors DAPA
0.1 0.5 1.0 1.7

Hazard Ratio 
(95% CI)

Favors PBO

P value

<0.0001

<0.0001

<0.0001

0.013

0.32

0.83

0.41 (0.20-0.82) 0.012

eGFR decrease ≥40% to <60; ESRD;
or renal or CV death

eGFR decrease ≥40% to <60; ESRD;
or renal death

eGFR decrease ≥40% to <60

End stage renal disease (ESRD)

Renal death

CV death 2.7%

n/N (%)

Event
Rate

(4 years) n/N (%)

Event
Rate

(4 years)

Dapagliflozin Placebo

Individual Components

Renal-specific Outcome†

Secondary Renal Composite Outcome

ESRD or renal death

127/8582 (1.5)

120/8582 (1.4)

6/8582 (0.1)

6/8582 (0.1)

245/8582 (2.9)

370/8582 (4.3)

11/8582 (2.9)

1.5%

1.4%

0.1%

0.1%

4.2%

0.1%

238/8578 (2.8)

221/8578 (2.6)

19/8578 (0.2)

10/8578 (0.1)

249/8578 (2.9)

480/8578 (5.6)

27/8578 (0.3)

2.6%

2.5%

0.2%

0.1%

2.7%

5.3%

0.3%
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Secondary Renal Composite Outcome by Subgroup
Decrease eGFR ≥40%, ESRD or CV or Renal Death

67

A C E i =  ang io tens in  converting  enzym e inh ib ito r; A C R  =  a lbum in :c rea tin ine ra tio ; A R B  =  ang io tens in  recep to r b locker;  C V D  =  card iovascu la r d isease ; D A P A  =  dapag lifloz in ; 
eG F R  =  es tim ated  g lom eru la r filtra tion  ra te ; E S R D  =  end-s tage  rena l d isease ; P B O  =  p lacebo ; U A C R  =  u rina ry  a lbum in :c rea tine ra tio
M osenzon O  e t a l. O n line  ahead  o f p rin t. Lance t D iabe tes  E ndocrino l. 2019 .

0. 00 0. 50 1. 00 1. 50

n /N  (% )

K M  
E ven t R ate

(4  years) n /N  (% )

K M  
E ven t R ate

(4  years)

D ap ag liflo z in P laceb o

H azard  R atio  
(95%  C I)

In teractio n
P  va lu e

E stab lished  C V D  

M u ltip le  r isk  fac to rs  

eG F R  ≥90  m L/m in /1 .73m 2

eG F R  60-< 90  m L/m in /1 .73m 2

eG F R  < 60  m L/m in /1 .73m 2

A C R  < 30  m g/g

A C R  30-300  m g/g

A C R  > 300  m g/g

154 /5108  (3 .0 )

135 /4137  (3 .3 )

182 /3838  (4 .7 )

53 /606  (8 .7 )

191 /5819  (3 .3 )

113 /2017  (5 .6 )

59 /594  (9 .9 )

216 /3474  (6 .2 )

2 .9%

3.1%

4.6%

9.1%

3.2%

5.5%

9.5%

6.1%

205/5078  (4 .0 )

164 /4025  (4 .1 )

240 /3894  (6 .2 )

76 /659  (11 .5 )

214 /5825  (3 .7 )

152 /2013  (7 .6 )

105 /575  (18 .3 )

275 /3500  (7 .9 )

3 .9%

4.0%

5.7%

11.3%

3.5%

7.2%

17.7%

7.3%

0.74  (0 .60-0 .91)

0 .79  (0 .63-0 .99)

0 .76  (0 .63-0 .93)

0 .77  (0 .54-1 .09)

0 .89  (0 .73-1 .08)

0 .73  (0 .57-0 .94)

0 .52  (0 .38-0 .72)

0 .79  (0 .66-0 .94)

0 .97

0 .020

0 .67

B aselin e  C V  d isease  o r risk  facto r

B ase lin e  ren a l fu n ctio n

B aselin e  U A C R

H is to ry  o f heart fa ilu re  

N o  h is to ry  o f heart fa ilu re   

100 /852  (11 .7 )

270 /7730  (3 .5 )

11 .0%

H is to ry  o f hypertens ion  4 .4%

2.3%

348/7769  (4 .5 )

22 /813  (2 .7 )

118 /872  (13 .5 )

362 /7706  (4 .7 )

435 /7658  (5 .7 )

45 /920  (4 .9 )

12 .8%

4.5%

4.6%

0.84  (0 .64-1 .11)

0 .74  (0 .63-0 .87)

0 .78  (0 .68-0 .90)

0 .56  (0 .33-0 .93)

0 .45

0 .19

N o h is to ry  o f hypertens ion  

5 .4%

3.4%

Favors DAPA Favors PBO
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Improvement of Albuminuria Category from Baseline

68

Hazard Ratio 
(95% CI)

Favors 
Placebo

Dapagliflozin Placebo

n/N (%)
KM 

Event Rate

Favors 
DAPA

0 .0 1 .0 2 .0 3 .0

Improvement from baseline

Endpoints

Cox
p-value

1.82 (1.51, 2.2)282/594 (47.5) 48.10% 175/575 (30.4) 31.7%Macro to Normo/Micro <0.0001

1.54 (1.4, 1.69)1056/2611 (40.4) 41.00% 751/2588 (29.0) 29.5%Macro to Normo/Micro or Micro to Normo <0.0001

1.41 (1.27, 1.56)809/2611 (31.0) 31.50% 604/2588 (23.3) 23.6%Micro/Macro to Normo <0.0001

Micro to Normo 1.46 (1.31, 1.62)774/2017 (38.4) 38.90% 576/2013 (28.6) 29.0% <0.0001

n/N (%)
KM 

Event Rate

D A P A  =  dapag lifloz in ; K M  =  K ap lan -M e ie r; M acro  =  m acroa lbum inuria ; M ic ro  =  m ic roa lbum inuria ; ; N orm o =  norm oa lbum inuria ; U A C R  =  u rine  a lbum in -to -c rea tin ine  ra tio .

R az I e t a l. P resen ted  a t: A D A  79 th  S c ien tific  S ess ions ; June  7 -11 , 2019 ; S an  F ranc isco , C A  244-O R .

Definitions of Album inuria Categories

Macroalbuminuria UACR ≥300 mg/g

Microalbuminuria UACR ≥30 to <300 mg/g

Normoalbuminuria UACR <30 mg/g

©  A straZ eneca  2019

Deterioration of Albuminuria Category from Baseline

69

Hazard Ratio 
(95% CI)

Worse for 
Placebo

Dapagliflozin Placebo

n/N (%)
KM 

Event Rate

Deterioration from baseline

Endpoints

Cox
p-valuen/N (%)

KM 
Event Rate

D A P A  =  dapag lifloz in ; K M  =  K ap lan -M e ie r; M acro  =  m acroa lbum inuria ; M ic ro  =  m ic roa lbum inuria ; ; N orm o =  norm oa lbum inuria ; U A C R  =  u rine  a lbum in -to -c rea tin ine  ra tio .
R az I e t a l. P resen ted  a t: A D A  79 th  S c ien tific  S ess ions ; June  7 -11 , 2019 ; S an  F ranc isco , C A  244-O R .

Definitions of Album inuria Categories

Macroalbuminuria UACR ≥300 mg/g

Microalbuminuria UACR ≥30 to <300 mg/g

Normoalbuminuria UACR <30 mg/g

Normo/Micro to Macro 0.54 (0.45, 0.65)181/7836 (2..3) 2.30% 330/7838 (4.2) 4.2% <0.0001

Normo to Micro/Macro 0.79 (0.72, 0.87)772/5819 (13.3) 13.30% 959/5825 (16.5) 16.3% <0.0001

Normo to Micro/Macro or Micro to Macro 0.73 (0.67, 0.79)928/7836 (11.8) 11.90% 1243/7838 (15.9) 15.8% <0.0001

0 .0 0 .5 1 .0 1 .5

Worse for 
DAPA
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Desenlace renal compuesto incluyendo macroalbuminuria

Zelniker TA. Circulation. Online Feb 21 2019

Desenlace renal excluyendo macroalbuminuria

Zelniker TA. Circulation. Online Feb 21 2019

Hospitalización por falla cardíaca

Zelniker TA. Circulation. Online Feb 21 2019
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Effect on eGFR & Urine Alb/Creatinine
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Overall LSM Difference: 0.4 (95% CI -0.1, 1.0)
P = 0.12

Overall LSM Proportional Difference: 
0.82 (95% CI 0.78, 0.86); P < 0.0001

Urine Albumin/CreatinineEstimated GFR

18% lower ACR

Sustained eGFR Decline ≥ 30, 40 & 50% 

Sustained eGFR
decline ≥ 40% HR 0.70 (0.57, 0.85) 0.0004

Sustained eGFR
decline ≥ 50% HR 0.56 (0.41, 0.76) 0.0002

≥ 30% Decline

≥ 40% Decline   

≥ 50% Decline   

Sustained eGFR
decline ≥ 30% HR 0.89 (0.78, 1.01) 0.066

Sensitivity Analyses
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Summary: Dulaglutide & Renal Outcomes
Dulaglutide
(N/100 py)

Placebo
(N/100 py)

HR (95%CI) P

Renal Composite Outcome 3.47 4.07 0.85 (0.77, 0.93) 0.0004
Components of Composite
First Macroalbuminuriaa 1.76 2.29 0.77 (0.68, 0.87) <0.0001
Sustained Decline in eGFR of ≥ 30% 1.79 2.00 0.89 (0.78, 1.01) 0.066
Chronic Renal Replacement 0.06 0.08 0.75 (0.39, 1.44) 0.39

Serious Renal Adverse Eventb 0.32 0.36 0.90 (0.67, 1.20) 0.46

aACR > 33.9 mg/mmol (300 mg/g); bany reported AE linked to acute renal failure 

Que hay nuevo en eventos
adversos?

ITU
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EMPAREG: Adverse events consistent with urinary tract 
infection  

Rate = per100 patient-years

Placebo 
(n=2333)

Empagliflozin
10 mg

(n=2345)

Empagliflozin 
25 mg

(n=2342)

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

Events consistent with UTI 423 
(18.1%)

8.21 426 
(18.2%)

8.02 416 
(17.8%)

7.75

Events leading to 
discontinuation

10 
(0.4%)

0.17 22 
(0.9%)

0.37 19 
(0.8%)

0.31

By sex

Male 158 (9.4%) 3.96 180 
(10.9%)

4.49 170
(10.1%)

4.09

Female 265
(40.6%)

22.81 246
(35.5%)

18.83 246 
(37.3%)

20.38

79

Patients treated with ≥1 dose of study drug
Based on 79 MedDRA preferred terms

Mahaffey KW, et al. Circulation. 2017. doi:10.1161/CIRCULATIONAHA.117.032038.

Effects of Canagliflozin Versus Placebo on 
Safety Outcomes

P atien ts per 
1 0 0 0  patien t-years

N u m ber
o f patien ts C anag lifloz in P lacebo

H azard  ratio  
(9 5 %  C I) p -in teraction

M ale  gen ita l in fection
325 36 .8 10 .6 3 .68  (2 .72 , 4 .98) 0 .83

172 40 .7 10 .8 3 .98  (2 .60 , 6 .10)

Fem ale  gen ita l in fection *
91 81 .7 20 .1 3 .98  (2 .12 , 7 .48) 0 .69

105 77 .5 16 .4 4 .81  (2 .51 , 9 .24)

U rin ary  tract in fection *
236 37 .6 38 .7 0 .98  (0 .75 , 1 .29) 0 .20

207 50 .7 39 .8 1 .28  (0 .94 , 1 .74)

Low er-ex trem ity
am pu tation

154 8 .6 4 .4 2 .07  (1 .43 , 3 .00) 0 .63

33 2 .8 1 .7 1 .52  (0 .70 , 3 .29)

A ll fractu re
308 15 .4 12 .1 1 .25  (0 .99 , 1 .59) 0 .80

188 15 .4 11 .6 1 .28  (0 .94 , 1 .75)

Low -traum a fractu re
238 11 .7 9 .4 1 .23  (0 .94 , 1 .61) 0 .85

141 11 .4 8 .8 1 .23  (0 .86 , 1 .75)

D iabetic  ketoacidosis
8 0 .5 0 .1 4 .61  (0 .56 , 38 .03) 0 .36

10 0 .8 0 .6 1 .57 (0 .40 , 6 .16)

4.0 16.00.50 32.01.0 2.0 8.0

Favors Canag liflo z in Favors P lacebo

0.25

Secondary prevention
Primary prevention
Overall population

* F o r  t h e s e  a d v e r s e  e v e n t s ,  t h e  a n n u a l iz e d  e v e n t  r a t e s  a r e  r e p o r t e d  w i t h  d a t a  f r o m  

C A N V A S  a lo n e  t h r o u g h  J a n u a r y  7 ,  2 0 1 4 ,  b e c a u s e ,  a f t e r  t h is  t im e ,  o n ly  s e r io u s  a d v e r s e  

e v e n t s  o r  a d v e r s e  e v e n t s  le a d in g  t o  d is c o n t in u a t io n  w e r e  c o l le c t e d .  I n  C A N V A S - R ,  o n ly  

s e r io u s  a d v e r s e  e v e n t s  o r  a d v e r s e  e v e n t s  le a d in g  t o  d is c o n t in u a t io n  w e r e  c o l le c t e d .   O w in g  

t o  t h e  d i f f e r e n c e s  b e t w e e n  t h e  2  t r ia ls  in  m e t h o d s  o f  c o l le c t io n  o f  t h e  d a t a ,  a n  in t e g r a t e d  
a n a ly s is  o f  t h e s e  a d v e r s e  e v e n t s  is  n o t  p o s s ib le .
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Lesión renal aguda

Lesión renal aguda y FAERS

Consideraciones:
- El denominador no es número de pacientes, es número de eventos adversos reportados!
- Los pacientes con iSGLT2 usaron más diuréticos

Perlman A. Nutr Metab Cardiovasc Dis. 2017; doi: 10.1016/j.numecd.2017.10.011
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Other adverse events (1)
Placebo 
(n=2333)

Empagliflozin
10 mg 

(n=2345)

Empagliflozin 
25 mg 

(n=2342)

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

Diabetic ketoacidosis* 1 
(<0.1%)

0.02 3
(0.1%)

0.05 1
(<0.1%)

0.02

Acute kidney injury† 155 
(6.6%)

2.77 121
(5.2%)

2.07 125
(5.3%)

2.12

Events consistent with 
volume depletion§

115 
(4.9%)

2.04 115
(4.9%)

1.97 124
(5.3%)

2.11

Serious events 24
(1.0%)

0.42 19
(0.8%)

0.32 26
(1.1%)

0.43

Events leading to 
discontinuation

7
(0.3%)

0.12 1 
(<0.1%)

0.02 4 
(0.2%)

0.07

Venous thrombotic events** 20
(0.9%)

0.35 9
(0.4%)

0.15 21
(0.9%)

0.35

Rate = per100 patient-years

85

Pa tie n ts tre a te d  w ith  ≥1  d o se  o f stu d y  d ru g
*B a se d  o n  4  M e d D R A  p re fe rre d  te rm s. †B a se d  o n  1  sta n d a rd ise d  M e d D R A  q u e ry
§B a se d  o n  8  M e d D R A  p re fe rre d  te rm s. **B a se d  o n  1  sta n d a rd ise d  M e d D R A  q u e ry

Mahaffey KW, et al. Circulation. 2017. doi:10.1161/CIRCULATIONAHA.117.032038.

Renal relacionado grave 
(n = 83)

2.5 3.3 0.76 (0.49-1.19)

Lesión renal aguda 
grave (n = 58)

1.6 2.5 0.68 (0.45-1.02)

Hipercalem ia grave 
(n = 15)

0.4 0.6 0.75 (0.27-2.11)

Seguridad Renal

Índice de riesgo
(IC 95% )PlaceboCanagliflozina

Índice de evento por  
1000 paciente-años

Favorece a 
Canagliflozina

Favorece al
Placebo

0.5 1.0 8.04.02.00.25
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Otros eventos adversos
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No. at risk
Placebo 2197 2169 2131 2065 1766 1177 658 182

Canagliflozin 2200 2163 2118 2071 1788 1228 667 202

Lower Extremity Amputation

0

5

10

15

20

25

0 26 52 78 10 4 13 0 15 6 18 2

Months since randomization

63 participants
70 participants

Hazard ratio, 1.11 (95% CI, 0.79–1.56)

P
ar

ti
ci

p
an

ts
 w

it
h

 a
n

 e
ve

n
t 

(%
)

6 12 18 24 30 36 42

Placebo
Canagliflozin

Includes all treated patients through the end of the trial.
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Cómo implementamos esto?

Reflexiones sobre puntos relevantes

• Parece que los iSGLT-2 reducen MACE en el contexto de prevención
secundaria
• La reducción de hospitalización por falla cardíaca se produce 

independientemente de la historia previa de falla cardíaca
• Nefroprotección!
• Resultados muy consistentes con los iSGLT-2

• Menor caída de la tasa de filtración glomerular
• Menor desarrollo de enfermedad renal terminal
• Menor doblamiento de creatinine
• No se ha podido demostrar reducción de mortalidad por causa renal (tampoco los

hicieron los ARAs)

Analizando las guías…
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Más allá del costo y 
la vía de 

administración, 
cómo escogemos

entre estos 2? 
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DURATION-8: dapagliflozina vs exenatide 
semanal

Frias JP. Lancet Diab Endocrinol. 2016. Online Sep 16

Por lo menos con 
glimepiride en

CAROLINA y TOSCA-IT 
temenos la certeza de 

ser seguro en CV. El 
costo en nuestra

región…
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Fig. 2. Treatment of T2DM for Primary Prevention of CVD

Cuál agente para quién?

iSGLT2 GLP1RA (basado en
estructura GLP1)

iDPP4

Enfermedad aterosclerótica

Insuficiencia cardíaca

Nefropatía diabética

Peso

Propenso a cetosis

Fragilidad/fractura previa/caídas

Amputación previa

Insuficiencia renal crónica (estadio
4-5)
Infección genital a repetición
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Conclusiones

• Cada vez hay mayor justificación para pasar a los inhibidores de SGLT2 
como primera opción en segunda línea de tratamiento
• Tenemos opciones terapéuticas que nos reducen desenlaces duros

más allá del beneficio del control glicémico
• Nos hemos olvidado del impacto que tiene falla cardíaca e 

insuficiencia renal 
• Parece no aumentar riesgo de ITU y lesión renal aguda, no tenemos

claro aún sobre amputaciones

Preguntas…
chenku2409@gmail.com

Puede descargar la 
presentación en:

www.EndoDrChen.com

mailto:chenku2409@gmail.com

