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SGLT2	permite	la	reabsorción	de	glucosa	
renal	

Adaptado	de	de R.A DeFronzo et	al.	Diabetes,	Obesity and	Metabolism 2012,	14:14:5.
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EFECTO URICOSÚRICO
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SGLT2	permite	la	reabsorción	de	glucosa	
renal	

Adaptado	de	de R.A DeFronzo et	al.	Diabetes,	Obesity and	Metabolism 2012,	14:14:5.
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Mecanismo	uricosúrico
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Musso G.	Ann	Med.	2012;44:375
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Dapagliflozina y	ácido úrico

Musso G.	Ann	Med.	2012;44:375Equivalente a	2.4	mg/dlEndoDrChen.com

EFECTOS EN	NEFROPATÍA DIABÉTICA:	
HIPERFLITRACIÓN Y	PROTEINURIA
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Heerspink H.	Circulation.	2016;134:752
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Heerspink H.	Circulation.	2016;134:752

Heerspink H.	Circulation.	2016;134:752

Cherney DZI.	Circulation.	2014;129:587
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EndoDrChen.comMundaliar S.	Diabetes	Care.	2016;39:1115

Cambios en Hto y	mejoría de	función
renal
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Sano	M.	J	Clin Med	Res.2016;8:844

MODELOS ANIMALES Y	
MECANISMOS
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EVIDENCIA EN HUMANOS
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DM-1	e	hiperfiltración

Cherney DZI.	Circulation.	2014;129:587

Cambios en UACR	a	2	años

EndoDrChen.com
Fioretto P.	Diabetologia.	2016;59:2036
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Canagliflozina vs	glimepiride	en	
albuminuria
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Heerspink H.	J	Am	Soc Nephrol.	2017;28:368

Efectos en	albuminuria

Schernthaner G.	Diab Vasc Dis	Res.	2014;11:306EndoDrChen.com

EMPAREG	- renal
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EFECTOS SOBRE FILTRACIÓN
GLOMERULAR
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EFECTO AGUDO
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Dapagliflozina - Seguridad Renal
Cambio en la media de la TFG respecto del valor basal*

0 12 24 48 64
Semanas

80 96 112

PBO n= 785 627 682 617 305 271 242 164
DAPA 10 mg n= 859 719 758 717 405 372 338 249
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Placebo

DAPA 10 mg

semana 24 semana 102

Con DAPA, la eGFR media disminuyó en la Semana 1, para luego volver al valor basal en la Semana 24, donde se mantuvo hasta la Semana 102

*Incluye datos posrescate y contiene datos de los 6 estudios empleados en el análisis de hasta 102 semanas, en el que 2 estudios duraron 48 semanas.

Expert Opin.	Investig.	Drugs (2013)	22(4):463-486EndoDrChen.com
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HIPOTENSIÓN POSTURAL
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Events	of	Volume	Depletion

Placebo-controlled pool 
(short-term)

Placebo-controlled pool 
(short- plus long-term)

DAPA 10 mg PBO DAPA 10 mg PBO

Events,	n	(%)
N=2360
27 (1.1)

N=2295
17 (0.7)

N=2026
38 (1.9)

N=1956
27 (1.4)

• Events of volume depletion (hypotension/hypovolemia/dehydration) were infrequent but 
more common in patients treated with dapagliflozin than placebo
- Most events were mild of moderate in intensity
- In the short-term and short- plus long-term placebo-controlled pool, most events were 

“hypotension” in the dapagliflozin 10-mg (0.6% and 0.9%) and placebo (0.2% and 0.3%) groups, 
respectively

• In the all phase 2b and 3 pool, serious AEs of volume depletion were infrequent and 
occurred in 6 (0.1%) patients treated with dapagliflozin and 8 (0.2%) patients treated 
with control

EMDAC	Background	document.	Available	at:	
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf	

Sujetos en riesgo
Sin CANA 3262 3097 2861 2679 2580 2506 1639 1303 995 344

CANA 100 mg 3092 2954 2791 2666 2582 2532 1750 1395 1060 369

CANA 300 mg 3085 2866 2692 2564 2491 2442 1671 1345 1014 370

Tiempo	al	evento:	EA de	volumen	intravascular	reducido
Grupo	de	datos	amplio	hasta	el	01	de	julio	de	2012
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http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs
/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM336236.pdf. Accessed January 23, 2013
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eGFR 
(mL/min/1.73m2)

Sin CANA
% (n/N)

CANA 100 mg
% (n/N)

CANA 300 mg
% (n/N)

<60 2.8 (12/436) 5.0 (19/382) 8.1 (33/405)

60 a <90 1.5 (26/1788) 2.4 (40/1686) 2.9 (48/1680)

≥90 1.2 (12/1035) 1.3 (13/1021) 2.4 (24/999)

Edad (años)

<75 1.5 (46/3107) 2.2 (64/2929) 3.1 (90/2913)

≥75 2.6 (4/155) 4.9 (8/163) 8.7 (15/172)

Uso de diuréticos de asa

No 1.2 (37/3006) 2.3 (65/2876) 2.9 (83/2835)

Sí 5.1 (13/256) 3.2 (7/216) 8.8 (22/250)

Edad <75, sin diuréticos de asa
y con una eGFR ≥60 mL/min/1.73m2 1.1 (29/2604) 1.8 (45/2491) 2.2 (54/2434)

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs
/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM336236.pdf. Accessed January 23, 2013

Factores de riesgo: AEs de volumen intravascular reducido
Grupo de datos amplio del período principal

EndoDrChen.com

Laboratory	Data:	Electrolytes	
• Dapagliflozin	had	no	clinically	relevant	impact	on	serum	electrolytes

– No	clinically	meaningful	changes	from	baseline	were	observed	in	mean	serum	sodium,	potassium,	
calcium,	bicarbonate,	or	chloride	after	24	weeks	of	treatment

– Small	changes	from	baseline	in	mean	serum	phosphorous	and	magnesium	were	observed

• There	was	no	increased	risk	of	hyperkalemia	with	dapagliflozin
Placebo-controlled pool (short-term)

DAPA 10 mg (N=2360) PBO (N=2295)
Sodium
Mean	change	from	BL

N=1966
0.065 (3.172)

N=1858
–0.429 (3.192)

Potassium
Mean	change	from	BL

N=1965
–0.047 (0.454)

N=1854
–0.023 (0.433)

Calcium,	total,	(mg/dL)
Mean	change	from	BL

N=1954
0.037 (0.493)

N=1845
–0.006 (0.523)

Bicarbonate,	(MEQ/l)
Mean	change	from	BL	(SD)

N=1949
0.159 (3.047)

N=1847
0.442 (2.907)

Chloride,	serum	(MEQ/l)
Mean	change	from	BL

N=1966
0.101 (3.227)

N=1858
–0.307 (3.176)

Magnesium,	serum	(MEQ/l)
Mean	change	from	BL

N=1956
0.092 (0.192)

N=1849
–0.023 (0.164)

Phosphorous,	inorganic	(mg/dL)
Mean	change	from	BL

N=1954
0.132 (0.509)

N=1844
–0.043 (0.647)

BMS/AZ	data	on	file;	EMDAC	Background	document	Available	at:	
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf;	

EFECTO A	LARGO	PLAZO

EndoDrChen.com
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Dapagliflozina - Seguridad Renal
Cambio en la media de la TFG respecto del valor basal*

0 12 24 48 64
Semanas

80 96 112

PBO n= 785 627 682 617 305 271 242 164
DAPA 10 mg n= 859 719 758 717 405 372 338 249
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Placebo

DAPA 10 mg

semana 24 semana 102

Con DAPA, la eGFR media disminuyó en la Semana 1, para luego volver al valor basal en la Semana 24, donde se mantuvo hasta la Semana 102

*Incluye datos posrescate y contiene datos de los 6 estudios empleados en el análisis de hasta 102 semanas, en el que 2 estudios duraron 48 semanas.

Expert Opin.	Investig.	Drugs (2013)	22(4):463-486EndoDrChen.com

AEC	en	EMPAREG

EndoDrChen.comWanner C.	N	Engl J	Med.	2016;	online	Jun	14

EndoDrChen.com
Heerspink H.	J	Am	Soc Nephrol.	2017;28:368
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EFICACIA EN PACIENTES CON	AEC	
DISMINUIDO
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Effect	of	Baseline	eGFR	Category	on	
HbA1c	Reduction	

–1.0 –0.5 0.0 0.5 1.0

Difference	vs	PBO	(95%	CI)

DAPA	10	mg 258
257PBO

DAPA	10	mg
PBO

DAPA	10	mg
PBO

1228
1199

704
656

DAPA PBO
Favors

≥ 30–< 60

≥ 60–< 90

≥ 90

nTx	group
BL	eGFR*

Diff	vs	PBO 95%	CI

–0.29

–0.49

–0.58

(–0.48,	–0.15)

(–0.56,	–0.43)

(–0.67,	–0.50)

EMDAC	Background	document.	Available	at:	
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf	

• Consistent with the mechanism of action, efficacy of dapagliflozin is dependent on renal 
function

*eGFR,	estimated	glomerular	filtration	rate	(unit:	ml/min/1.73m2);	ANCOVA	model,	excluding	data	after	rescue

• Mean change in HbA1c with dapagliflozin was not statistically different from placebo at 
week 24 in patients with moderate renal impairment

Dapagliflozin	in	Patients	with	Moderate	
Renal	Impairment:	Change	in	HbA1c	
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P-value	vs	Pbo 0.561 0.435

N 83 82 82
BL (%) 8.30 8.22 8.53

DAPA        
5 mg

DAPA            
10 mg Pbo

Adjusted	mean	change	from	baseline	using	ANCOVA,	excluding	data	after	rescue	(LOCF).
Kohan	DE,	et	al.	Kidney	Int. 2013;	epub	ahead	of	print;	EMDAC	Background	document.	Available	at:	
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf	
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Dapagliflozin	in	Patients	with	Moderate	Renal	
Impairment:	Efficacy	by	Baseline	CKD	Stage

HbA1c	(%) FPG	(mg/dL) Weight	(Kg)

n Difference	
from	PBO

n Difference	
from	PBO

n Difference
from	PBO

Stage 3B:	eGFR	 ≥	30	and	<	45	mL/min/1.73m2

DAPA	5	mg 41 0.05	(0.21) 41 –2.66	(12.1) 41 –2.1	(0.69)

DAPA	10	mg 45 0.07	(0.21)	 46 –1.49 (11.8) 47 -2.2	(0.68)

Stage 3A:	eGFR	 ≥	45	and	<	60	mL/min/1.73m2

DAPA	5	mg 35 –0.37	(0.23) 35 –24.8	(12.4) 35 –1.9	(0.66)

DAPA	10	mg 32 –0.33	(0.24) 33 –24.4 (12.7) 33 –2.3	(0.68)

• Post-hoc analysis showed a larger reduction in adjusted mean change in HbA1c and 
FPG from baseline to week 24 for dapagliflozin vs placebo for stage 3A CKD than for 
stage 3B CKD

CKD,	chronic	kidney	disease.	Data	are	differences	in	adjusted	mean	(SE)	change	from	baseline	(dapagliflozin	vs PBO	[LOCF])	excluding	data	after	rescue	based	
on	ANCOVA	model	with	treatment	group	and	stratum	as	mean	effects	and	baseline	value	as	a	covariate.	

Kohan	DE,	et	al.	Kidney	Int. 2013;	epub	ahead	of	print.
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Bakris G,	et	al.	Am	J	Nephrol.	2014;	In	Press. 59

Comparación del efecto de canagliflozina restado de 
PBO en personas con CKD en etapas 1 y 2 vs. etapa 3*

PBO,	placebo;	CKD,	enfermedad	renal	crónica;	LS,	cuadrados	mínimos;	SE,	error	estándar;	CANA,	canagliflozina.
*Datos	tomados	de	la	Tabla	Suplementaria	3	y	del	estudio	de	tratamiento	agregado	a	metformina	en	sujetos	normales.
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Cambio en HbA1c  desde la basal por factores de subgrupo
Estudios de eficacia controlados con placebo acumulados

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs

Todos los sujetos N=4158*

<65 años
≥ 65 años

Hombres
Mujeres

Blancos
Negros o africanos-americanos

Asiáticos
Otros

Hispanos o latinos
No hispanos ni latinos

Europa
Norteamérica

Centroamérica/Sudamérica
Resto del mundo

BMI <25
25 a <30
30  a <35

≥35

HbA1c <8%
8 a <9%

≥9%

eGFR <60 mL/min/1.73 m2

60 a <90
≥90

*Incluye: monoterapia, tratamiento 
dual, tratamiento triple e insulinaCANA 100 mg

Media de LS restada de PBO (95% CI)
CANA 300 mg

Media de LS restada de PBO (95% CI)
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Canagliflozina – Manejo 
de Potasio

Cambio Promedio en Potasio Sérico en Cada Visita
Estudios Controlados con Placebo a 26 Semanas

(eGFR basal promedio 88 mL/min/1.73 m2)
Pacientes con Insuficiencia Renal Moderada
(eGFR basal promedio 39 mL/min/1.73 m2)

Estudio DIA 3004

Placebo Canagliflozina 100 mg Canagliflozina 300 mg
eGFR = tasa estimada de filtración glomerular

1. Kwon H. Canagliflozin: Clinical Efficacy and Safety. FDA Slides for the Endocrinologic and Metabolic Drugs Advisory Committee Meeting January 10, 2013.  
http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/ucm336233.htm Accesado Agosto 2, 2014

Canagliflozina – Eventos Adversos 
Relacionados a Hiperkalemia

Placebo Canagliflozina	100 Canagliflozina	300

DS-1	Estudios	Controlados	con	Placebo	a	
26	semanas

0.2%	(N=646) 0.7%	(N=833) 0.7%	(N=834)

DS-2	Pacientes	con	Insuficiencia	Renal	
Moderada

1.6% (N=382) 2.4%	(N=338) 3.3%	(N=365)

1. Kwon H. Canagliflozin: Clinical Efficacy and Safety. FDA Slides for the Endocrinologic and Metabolic Drugs Advisory Committee Meeting January 10, 2013.  
http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/ucm336233.htm Accesado Agosto 2, 2014
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3-point	MACE:	subgroup	analysis
Empagliflozin Placebo

All	patients 4687 2333
Age,	years 0.01
<65 2596 1297
≥65 2091 1036
Sex 0.81
Male 3336 1680
Female 1351 653
Race 0.09
White 3403 1678
Asian 1006 511
Black/African-American 237 120
HbA1c,	% 0.01
<8.5 3212 1607
≥8.5 1475 726
Body	mass	index, kg/m2 0.06
<30 2279 1120
≥30 2408 1213
eGFR,	mL/min/1.73m2 0.20
≥90 1050 488
60 to	<90 2425 1238
<60 1212 607

p-value	
for	interaction	

0.25 0.50 1.00 2.00 4.00
Favours	empagliflozin Favours	placebo

For	the	test	of	homogeneity	of	the	treatment	group	difference	among	subgroups	with	no	adjustment	for	
multiple	tests.	eGFR,	estimated	glomerular	filtration	rate	(according	to	Modification	of	Diet	in	Renal	Disease	

equation) 64

HR	(95%	CI)

SIMILAR	A	ARA?

EndoDrChen.com
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EVENTOS ADVERSOS
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Dapagliflozina - Infecciones de 
Vías Urinarias 

Estudios controlados con 
Placebo (corto plazo)

Estudios controlados con 
Placebo

(corto y largo plazo)

Dapagliflozina 
10 mg Placebo

Dapagliflozina 
10 mg Placebo

Infecciones	de	Vías	
Urinarias,	n	(%)

N=2360
110 (4.7)

N=2295
81 (3.5)

N=2026
174 (8.6)

N=1956
121 (6.2)

Mujeres,	n	(%) N=1003
85 (8.5)

N=952
64 (6.7)

N=852
121 (14.2)

N=799
86 (10.8)

Hombres,	n	(%) N=1357
25 (1.8)

N=1343
17 (1.3)

N=1174
53 (4.5)

N=1157
35 (3.0)

• Se observó un leve incremento en infecciones de vías urinarias con dapagliflozina vs. 
placebo

EMDAC Background document. Available at: 
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf 
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Complicated	urinary	tract	infection
Placebo	
(n=2333)

Empagliflozin	
10	mg	

(n=2345)

Empagliflozin	
25 mg	

(n=2342)

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

Complicated urinary	tract	
infection*

41	(1.8%) 0.71 34	(1.4%) 0.57 48	(2.0%) 0.80

Urinary	tract	infection
16	(0.7%) 0.28 13	(0.6%) 0.22 16	(0.7%) 0.27

Pyelonephritis† 22	(0.9%) 0.38 15	(0.6%) 0.25 20	(0.9%) 0.33

Urosepsis 3	
(0.1%)

0.05 6	
(0.3%)

0.10 11	(0.5%) 0.18

Rate	=	per100	patient-years

75

Patients	treated	with	≥1	dose	of	study	drug
Events	reported	in	>0.1%	of	patients	in	any	group	are	shown

*Pyelonephritis,	urosepsis	or	serious	adverse	event	consistent	with	urinary	tract	infection
†Based	on	15 MedDRA	preferred	terms
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Conclusiones

• Los	inhibidores de	SGLT-2…
– El	paradigma ha	cambiado,	pasando a	ser más
bien nefroprotectores

– Mecanismo no	bien establecido
– Mayoría de	pacientes están recibiendo
moduladores del	SRAA	de	base

– No	produce	ITU
– Precaución con	AEC	bajos por mayor	riesgo de	EAs

EndoDrChen.com

Preguntas…
chenku2409@gmail.Com
EndoDrChen.Com
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