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Agenda

• Efecto de antidiabéticos en:
• Enfermedad cardiovascular
• falla cardíaca
• Nefropatía diabética
• NAFLD
• Obesidad
• Apnea de sueño
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Enfermedad cardiovascular

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)

VERTIS 
(ertugliflozina)

0.97 
(0.95-1.11)

1.0
(0.86-1.27)

1.0 
(0.76-1.32)

0.92
(0.77-1.11)

NA 0.70
(0.54-0.90)

SCORED 
(sotagliflozina)

0.77 
(0.65-0.91)

NA NA 0.90
(0.63-0.83)

0.99
(0.83-1.18)

0.67*
(0.55-0.82)

SOLIST-WHF 
(sotagliflozina)

NA NA NA 0.84
(0.58-1.22)

0.82
(0.59-1.14

0.64 *
(0.49-0.83)

Reflexiones

• Podemos seguir hablando de efecto de clase?
• Por qué ertugliflozina fue negativo en VERTIS a pesar de tener 

criterios de inclusión casi idénticos a EMPAREG?
• SOLOIST y SCORED no tenían poder para demostrar efectos en 

enfermedad cardiovascular porque se tuvo que reducir el número de 
pacientes y cambiar el desenlace a falla cardíaca
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Estudio MACE IAM no fatal Ictus no fatal Mortalidad CV Mortalidad total Hospitalización por
falla cardíaca

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)

AMPLITUDE-O
(efpeglenatide)

0.73 
(0.58-0.92)

0.78 
(0.55-1.10)

0.74
(0.47-1.16)

0.72
(0.50-1.03)

0.78 
(0.58-1.06)

0.61 
(0.38-0.98)

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
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IRIS: pioglitazona en ictus

EndoDrChen.com
Kernan WC. N Engl J Med. 2016; online Feb 17

Insuficiencia cardíaca

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)

VERTIS 
(ertugliflozina)

0.97 
(0.95-1.11)

1.0
(0.86-1.27)

1.0 
(0.76-1.32)

0.92
(0.77-1.11)

NA 0.70
(0.54-0.90)

SCORED 
(sotagliflozina)

0.77 
(0.65-0.91)

NA NA 0.90
(0.63-0.83)

0.99
(0.83-1.18)

0.67*
(0.55-0.82)

SOLIST-WHF 
(sotagliflozina)

NA NA NA 0.84
(0.58-1.22)

0.82
(0.59-1.14

0.64 *
(0.49-0.83)
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DAPA-HF

Primary Endpoint: CV Death or hHF or an 
Urgent HF Visit

14A R R  =  ab so lu te  risk  re d u ctio n ; C V  =  card io vascu lar; D A P A  =  d ap ag liflo z in ; H F  =  h e art fa ilu re ; h H F  =  h o sp ita lizatio n  fo r h e art fa ilu re ; H R  =  h azard  ratio ; N N T  =  n u m b e r n e e d e d  to  tre at; R R R  =  re lative  risk  re d u ctio n .

M cM u rray  JJV  e t a l. N  E n g l J  M ed . 2 0 1 9 ;3 8 1 :1 9 9 5 -2 0 0 8 .

2105931096147819172075216322582371Placebo
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DAPA 10 m g

Placebo

DAPA
16.3%

Placebo
21.2%

HR (95% CI)
0.74 (0.65–0.85)

p-value
<0.001 26%

RRR

4.9%  ARR

NNT=21 

Effects of Dapagliflozin on Worsening HFa and 
Mortality1

15

aW o rse n in g H F  in c lu d e s h H F o r u rg e n t H F  v is it; bN o m in a l p -va lu e .
C V  =  card io vascu lar; H F  =  h e art fa ilu re ; h H F  =  h o sp ita lizatio n  fo r h e art fa ilu re ; H R  =  h azard  ratio .

1 . M cM u rray  JJV  e t a l. S u p p le m e n tary  m ate ria l. N  E n g l J  M ed . 2 0 1 9 ;3 8 1 :1 9 9 5 -2 0 0 8 ; 2 . M cM u rray  J. P re se n te d  at: E S C  C o n g re ss; A u g u st 3 1 -S e p te m b e r 4 , 2 0 1 9 ; P aris, F ran ce ; 3 . In  H o u se  D ata , A straZe n e ca  
P h arm ace u tica ls  LP . C S P  D 1 6 9 9 C 0 0 0 0 1 . 

Outcome, n (%)
Dapagliflozin 10 mg

(n=2373)
Placebo
(n=2371) HR (95% CI) HR (95% CI) p-value

CV death, hHF, or urgent HF 
visit 386 (16.3) 502 (21.2) 0.74 (0.65, 0.85) <0.001

hHF or urgent HF visit 237 (10.0) 326 (13.7) 0.70 (0.59, 0.83) 0.000032

Hospitalization for HF 231 (9.7) 318 (13.4) 0.70 (0.59, 0.83) 0.00013

CV death 227 (9.6) 273 (11.5) 0.82 (0.69, 0.98) 0.0292

CV death or hHF 382 (16.1) 495 (20.9) 0.75 (0.65, 0.85) <0.001

Death from any cause 276 (11.6) 329 (13.9) 0.83 (0.71, 0.97) 0.0222 ,b

0.800.40 1.00 1.2
Placebo BetterDapagliflozin 10 mg Better
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Primary Outcome by Diabetes Status1

16

aIn c lu d e s 1 9 8 3  p atie n ts w ith  a  p re -e x istin g  d iag n o sis  o f d iab e te s an d  1 5 6  p atie n ts w ith  p re v io u sly  u n d iag n o se d  d iab e te s (H b A 1 c ≥6 .5%  a t V is its  1  and  2 ); bA  n o n -sig n ifican t re su lt fo r an  in te ractio n  te st can  b e  

in te rp re te d  as co n siste n cy  o f e ffe ct acro ss th e  su b g ro u p .2

C V  =  card io vascu lar; H b A 1 c =  g lycate d  h e m o g lo b in ; H F  =  h e art fa ilu re ; h H F  =  h o sp ita lizatio n  fo r h e art fa ilu re ; H R  =  h azard  ra tio ; T 2 D  =  typ e  2  d iab e te s. 

1 . P e trie  M C  e t a l. JAMA . 2020 ;323 :1353-1368 ; 2 . A lo sh  M  e t a l. J  B io p h a rm  Sta t . 2 0 1 5 ;2 5 :1 1 6 1 -1 1 7 8 .

Outcome
Dapagliflozin 10 mg, 

n/N (%)
Placebo, 
n/N (%) HR (95% CI)

Interaction 
p-valueb

Total population 386/2373 (16.3) 502/2371 (21.2) 0.74 (0.65-0.85)

T2Da 215/1075 (20.0) 271/1064 (25.5) 0.75 (0.63-0.90)
0.80

No T2D 171/1298 (13.2) 231/1307 (17.7) 0.73 (0.60-0.88)

Normo-glycemic (HbA1c <5.7%) 53/438 (12.1) 71/419 (16.9) 0.67 (0.47-0.96)
0.72

Pre-diabetes (HbA1c ≥5.7-<6.5%) 118/860 (13.7) 160/888 (18.0) 0.74 (0.59-0.94)

D apag lifloz in  10  m g B e tte r P lacebo  B e tte r

CV death or hHF or urgent HF visit

0. 4 1. 41 .0 1 .20 .6 0 .8

Dapagliflozin significantly reduced the primary endpoint, regardless of diabetes status 
and HbA1c in the no T2D group

EMPEROR-REDUCED
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HFpEF
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EMPEROR-PRESERVED

Anker SD. N Engl J Med. Online Aug 27 2021

EMPEROR-PRESERVED

Anker SD. N Engl J Med. Online Aug 27 2021
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Perspectiva renal

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

Estudios con desenlaces renales: 
pacientes con DM y proteinuria 
(CREDENCE)
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Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV 
Death
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Months since randomization

Hazard ratio, 0.70 (95% CI, 0.59–0.82)
P = 0.00001

6 12 18 24 30 36 42

340 participants

245 participants

Placebo
Canagliflozin

No. at risk
Placebo 2199 2178 2132 2047 1725 1129 621 170

Canagliflozin 2202 2181 2145 2081 1786 1211 646 196
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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

224 participants

153 participants
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Placebo
Canagliflozin

Pacientes con DM y ERC 
independientemente de 
proteinuria (SCORED)
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Pacientes con proteinuria con y 
sin DM (DAPA-CKD)
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Otros andiabéticos

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 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

Dulaglutide Placebo

HR (95% CI) p-value
n with event/

N analysed (%)
Rate/

100 PY
n with event/

N analysed (%)
Rate/

100 PY

Kidney composite 
outcome

848/4949 (17.1) 3.47 970/4952 (19.6) 4.07 0.85 (0.77, 0.93) 0.0004*

New macroalbuminuria† 441/4949 (8.9) 1.76 561/4952 (11.3) 2.29 0.77 (0.68, 0.87) <0.0001*

Sustained decline 
in eGFR of
≥30 ml/min/1.73 m2

453/4949 (9.2) 1.79 500/4952 (10.1) 2.00 0.89 (0.78, 1.01) 0.066*

Chronic renal 
replacement therapy

16/4949 (0.3) 0.06 21/4952 (0.4) 0.08 0.75 (0.39, 1.44) 0.39*

Serious renal AE 84/4949 (1.7) 0.32 93/4952 (1.9) 0.36 0.90 (0.67, 1.20) 0.46*

Analyses of the composite kidney outcome and its components should be viewed as exploratory 
*Nominal p-value; †UACR >33.9 mg/mmol in patients with lower baseline concentration
eGFR, estimated glomerular filtration rate; PY, patient-years; RRR, relative risk reduction
Gerstein HC et al. Lancet 2019;394:131

REWIND: kidney outcomes

39

Dulaglutide was associated with a 15% RRR in the composite kidney outcome (exploratory), with the 

largest effect observed for the development of new macroalbuminuria

0.25 1 4

Favours dulaglutide Favours placebo
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*The LSM value for eGFR is the difference in change from baseline with dulaglutide vs placebo; †The LSM value for UACR is the proportional difference 
in the change in UACR from baseline with dulaglutide vs placebo
eGFR, estimated glomerular filtration rate; LSM, least squares mean; UACR, urinary albumin-to-creatinine ratio
Gerstein HC et al. Lancet 2019;394:131

Dulaglutide did not a slow decline in eGFR from baseline versus placebo; 
UACR remained stable over time with dulaglutide, and was lower compared with placebo

REWIND: eGFR and UACR over time

40

eGFR* UACR†
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Overall LSM proportional difference
0.82 (95%  CI 0.78, 0.86)
p<0.0001

Placebo Dulaglutide

Efpeglenatide 4 or 6 mg versus Placebo 
Kidney Composite Outcome*

*New MA, eGFR fall ≥ 40% , kidney 

replacement therapy, or eGFR < 15

Gerstein H. N Engl J Med. 2021; online Jun 28.

Effect of Efpeglenatide on Change in eGFR

Gerstein H. N Engl J Med. 2021; online Jun 28.
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Hígado graso

Metformin: hallazgo histológico esteatosis

Li Y. Biomedical Rep. 2013;1:57-64EndoDrChen.com

Metformin: inflamación en histología

Li Y. Biomedical Rep. 2013;1:57-64EndoDrChen.com
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Metformin: abalonamiento hepatocelular

Li Y. Biomedical Rep. 2013;1:57-64EndoDrChen.com

Metformin: fibrosis

Li Y. Biomedical Rep. 2013;1:57-64EndoDrChen.com
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LEAN: 
liraglutide 1.8 
mg vs placebo 
con 
esteatohepatitis
(confirmado por 
biopsia)

Armstrong MJ. Lancet. 2016;387:679

LEAN: el beneficio fue independiente del peso 
y la glucosa

Armstrong MJ. Lancet. 2016;387:679

Semaglutide en NAFLD

Newsome PN. N Engl J Med. 2021;384:1113



11/9/21

18

Otros antidiabéticos

• Múltiples estudios realizados con iDPP4 e iSGLT2 para evaluar AST,
ALT, fibroscan, elastografía, contenido grasa en RMN
• Ninguno con biopsia hepática y medición de fibrosis
• Sólo pioglitazona y arGLP1

Obesidad

1. Pi-Sunyer et al. N Engl J Med 2015;373:11–22; 2. le Roux CW et al. Lancet. 2017;389:1399–1409; 3. Davies et al. JAMA 2015;314:687–99; 
4. Blackman et al. Int J Obes (Lond) 2016;40:1310–19; 5. Wadden et al. Int J Obes (Lond) 2013;37:1443–51

Pérdida de peso en los ensayos SCALE

Pérdida de peso 
durante la 

ejecución: 6.0%
2.0%

6.0%

1.6%

5.7%

2.6%

8.0%

Obesidad y prediabetes SCALE1,2 Diabetes SCALE3

56 semanas
n=623

Apnea del sueño SCALE4

32 semanas
n=353

Liraglutida 3.0 
mg

Placebo
Pérdida de peso al final de la prueba.

Mantenimiento SCALE5

12-semanas de ejecución*; 56-semanas; n=382

0.2%

6.2%

1.9%

6.1%

160 semanas
n=2254

56 semanas
n=3652

Los datos son medios observados; última observación realizada al final del ensayo N, número de individuos que contribuyen al análisis.
*Dieta baja en calorías (ingesta total de energía 1200–1400 kcal / día)
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STEP-1: semaglutide 2.4 mg semanal en 
obesidad

Wilding JPH. N Engl J Med. 2021;384:989

AWARD-11: 
dosis 
mayores de 
dulaglutide e 
impacto en 
peso

Bonora E. Diabetes Obes Metab. 2020;23:2242

AWARD-11: impcto en peso según IMC

Bonora E. Diabetes Obes Metab. 2020;23:2242



11/9/21

20

Apnea de sueño

Liraglutide 3.0 mg vs placebo en pacientes no 
diabéticos

Blackman A. Int J Obes. 2016;40:1310

SCALE – sleep apnea

Blackman A. Int J Obes. 2016;40:1310
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iSGLT-2 y AOS

Sawada. Endocrine Journal.  2018; online Feb 20

MACE Mortalidad 
CV

Falla 
cardíaca

Desenlace 
renal

NASH Obesidad AOS

Metformina ✓? ✓? ✓
SU

Pioglitazona ✓ ✓ ✗ ✓✓ ✗
iDPP4 ✓?
arGLP1 ✓✓ ✓✓ ✓? ✓? ✓✓ ✓✓ ✓
iSGLT2 ✓✓ ✓✓ ✓✓ ✓? ✓
Insulinas

Preguntas…
chenku2409@gmail.com

Puede descargar la 
presentación en:

www.EndoDrChen.com

mailto:chenku2409@gmail.com

