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Relation between age and cardiovascular disease in men
and women with diabetes compared with non-diabetic
people: a population-based retrospective cohort study

Gillion L Booth, Moira K Kapral, Kinwah Fung, Jadk WV Tu
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Mortality Rates in Trials of Subjects With Type 2 Diabetes

Ebrahim Barkoudah, MD; Hicham Skali, MD, MSc; Hajime Uno, PhD; Scott D. Solomon, MD; Marc A. Pfeffer, MD, PhD
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En importantes estudios epidemioldgicos se ha demostrado que el
incremento del riesgo cardiovascular en |la poblacién con diabetes
es, sobre todo, a expensas de los pacientes que tienen deterioro de
la funcidn renal o albuminuria. Asi, en pacientes con diabetes y
funcién renal normal, el riesgo cardiovascular es semejante al de |a
poblacidon sin diabetes.

47.0%

Incidence of mortality

standardized ten-year cumulative

No Kidney Albuminuria Impaired GFR Albuminuria &
Disease Impaired GFR

Afkarian et al. J Am Soc Nephrol. 2013; 24: 302-308.



The Synergistic Relationship between Estimated GFR and
Microalbuminuria in Predicting Long-term Progression to ESRD
or Death in Patients with Diabetes: Results from the Kidney

Early Evaluation Program (KEEP)

Amit P. Amin, MD, MSc'!, Adam T. Whaley-Connell, DO, MSPHZ?, Suying Li, PhD3, Shu-
Cheng Chen, MS, MPH3, Peter A. McCullough, MD, MPH%, and Mikhail N. Kosiborod, MD>

On behalf of the KEEP Investigators”
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Prevalencia estimada de insuficiencia renal cronica en Espana
en pacientes con diabetes mellitus tipo 2

Pedro Luis de Pablos-Velasco®*, Francisco-Javier Ampudia-Blasco P, Albert Cobos <9,
Salvador Bergonon “¢, Pablo Pedrianes® y en representacion del Grupo de Investigadores DIABIR

4 Unidad o Seccién Hospitalaria, Hospital Universitario Dr. Negrin Las Palmas de Gran Canarnia, Universidad de Las Palmas, Las Palmas de Gran Canaria, Espana
® Unidad de Referencia de Diabetes, Hospital Clinico Universitario de Valendia, Valenda, Esparia

¢ Saalig Clinical, Barcelona, Esparia

“ Departamento de Salud Piblica, Facultad de Medicina, Universidad de Barcelona, Barcelona, Espaia

* Departamento de Farmacologia, Facultad de Medicina, Universidad de Barcelona, Barcelona, Espana

-NFORMAC'°(22,9% de pacientesw

Historia del articul H objetivo: El objetivo principal del estudio fue determinar la prevalencia actual de
Recibido el 3 de ju con DM2 tlenen IR 7 cronica (IRC) en pacientes ambulatorios con diabetes mellll:'us tipo 2 (DM2), en
Aceptado el 22 de los servicios de Endocrinologia a nivel nacional.

On-line el 29 de di ( FG <60 m L/ mi n) : Estudio con disefio observacional, transversal, multicéntrico y con recogida de datos

) \ cada participante se registraron datos demograficos y antropomeétricos, de funcion renal,
Palabras clave: ~de factores de riesgo cardiovascular, comorbilidades y tratamientos. La presencia de IRC fue
Diabetes mellitus on un filtrado glomerular inferior a 60 ml/min/1,73 m? y se utilizé el método Modification in Diet
Insufidenda renal isease abreviado.

Diagnéstico Se incluyeron 541 pacientes con DM2 de ambos sexos (el 53% eran varones), con una edad
Factores de hasbs. .l e 63 afos (7.9) y una hemoglobina glucosilada media del 7,6% (1,3) La prevalencia (intervalo
Control metabolico de con 1C] del 95%) de IRC fue del 22.9% (IC del 95%: 19.4-26.7), superior a la estimada previamente,
que fue % (IC del 95%: 39-8.0) (p < 0,0001). Como factores de riesgo de tener IRC se identificaron la
edad (odds [OR]): 2,07 [IC del 95%: 1,47-291] por cada 10 anos de aumento), el sexo femenino (OR:

2,25 [ICdel 1.36-3,71]) vy la hiperuricemia (OR: 3,15 [IC del 95%: 1,56-6,37]). No hubo diferencias en
el control metabslico entre los pacientes con IRC frente a sin IRC objetiva.
Conclusion: Un 22.9% de los pacientes con DM2 seguidos de manera ambulatoria por endocrinélogos
presenta IRC y de esta poblacion solo esta diagnosticada una cuarta parte. La determinacion automatizada
del aclaramienro de creatinina podria incrementar el porcentaje de diagnésrico y facilitar un mejor control
metabolico en estos pacientes.

© 2009 Elsevier Espafia, S.L. Todos los derechos reservados.

Med Clin (Barc). 2010; 134: 340-345.



Prevalencia de FGe < 60 ml/min/1,73 m? (CKD-EPI) en pacientes con diabetes
mellitus tipo 2 > 65 anos

Porcentaje de pacientes
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¢Qué tipo de paciente diabético se ve en Nefrologia»
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Articulo especial

Registro Espanol de Enfermos Renales. Informe 2013
y evoluciéon 2007-2013

Eduardo Martin Escobar (Coord.)* e Registro Espariol de Enfermos Renales (REER)°
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Caracteristicas de los pacientes que se ven en Nefrologia (Estudio
MERENA)

Toda la No D

serie (%) N=668

Sexo (% varon)

Enf. Cardiovascular* 39,1 31,9 0.0001
Enf. coronaria 21,6 18,3 0,001
Enf. Vasc. Periférica 19,7 11,5 0,0001
Enf. cerebrovascular 12,2 11,4 0,18

Tabaquismo 9,6 10,8 0,014
Insuf. cardiaca 17,5 13,9 0,001
Filtrado glom estimado (ml/min/1,73 m2) 28 = 8 27 = 8 0,001
Proteinuria (gr/dia) 1,2 + 1,8 0,9 = 0,001

1,2

Mortalidad en DM 2 a los 5 ainos: ERC 3: 12.7 %, ERC4: 24 %
El 50 % han presentado acontecimientos CV

*Enf cardiovascular: enf coronaria, ictus/AlT, enf vascular periférica Martinez Castelao A, Gorriz JL. BMC Nephrology 2011, 12:53



Historia natural de la nefropatia diabética
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Nonproteinuric Diabetic
Nephropathy
When Diabetics Don’t Read the Textbook

Jamie P. Dwyer, mp*, Julia B. Lewis, mp

KEYWORDS

* Diabetic nephropathy ® Nonproteinuric * Normoalbuminuria

KEY POINTS

« The traditional clinical paradigm of diabetic nephropathy (DN) may not apply to all patients
with diabetes and decreased renal function.

+ A feature of the natural history of DN that is gaining renewed investigation is the progres-
sion from normoalbuminuria to proteinuria and then to renal failure.

« A subset of patients with presumed DN have minimal proteinuria.

« Mechanisms proposed to explain this finding include use of agents which block the renin-
angiotensin system, bouts of acute kidney injury, genetic predisposition, and other non-
diabetic kidney diseases.

J. Clin. Med. 2015, 4, 1207-1216; doi:10.3390/jcm4061207

Journal of

Clinical Medicine

ISSN 2077-0383
www.mdpl.com/journal/jem

Review

The Concept and the Epidemiology of Diabetic Nephropathy
Have Changed in Recent Years

Alberto Martinez-Castelao *, Juan F. Navarro-Gonzalez %, José Luis Gérriz *

and Fernando de Alvaro *

® Non-proteinuric pathways in loss of renal function in
patients with type 2 diabetes

Esteban Porrini, Piero Ruggenenti, Car Erik Mogensen, Drazenka Pongrac Barlovic, Manuel Proga, Josep M Crizado, Rodovan Has,
Manuela Abbate, Aikn P | de Vries, for the ERA-EDTA dinbesity working group.
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N Outcomes Comments
GFR < 60 ml/minper 1-73m"  Albuminuria/proteinuria
Cross-sectional studies
Kramer et 2l (2003) 17 171(14%) 36% normoalbuminuria 28% retinopathy; 30% no retinopathy ples microalbuminuria or
(NAHMES 1588-1994) 45% microalbuminuria microalbormintria; similar results excheding wsers of ACE inhibitors
15% macroalbuminuria or proteinuria
Maclszac et al (2004)™ 301 109 (3% 39% normoalbuminuria (Chronic kidney diseass, normealbuminunia and microalburninuria
35% microalbuminuria ITHOTE COMMTION in wamen than men; 26% retinopathy in
6% macrcalbuminuria or proteinuria nomoalburminuria and 50% in microalbominuria; vse of ACE inhibitors
porli
Soetal (2006)2 421 G2B(17%) 14% normoalburninuria 56% retinopattry; use of ACE inhibitors 60%
6% microalbuminuria
6% macroalbuminiria or proteinuria
Yokovamaetal (2009)" 3297 506 (15%) 5% nomnoalborminuria Fisk factors: fermale sex, obesity, trighceride concentrations, smoking
1% microalbuminuria cardicvascular disease, hypertension, retinopathy.
7% macroalbuminuria or proteinuria
Thomas et al {2009 3892 920(23%) 55% nomoalburninuria Female sex a risk factor; 14% retinopathy; use of ACE inhibtors » 0%
(NEPHRON 11) 3% microalbuminuria
13% macroalbuminuria or proteinuria
Penno et al (2011 1573 7959 (19%) 5% normicalbumintria Fisk factors: female sex, obesity. trighceride concentrations,
{RIACE study) 31% microalbuminuria hypertension
13% macroalbuminuria or proteinuria 3% retinopathy; 43% no retinopathy plus microalburminuria.or
proteinuia; wse of ACE inhibitors 0%
[wyer et al (20127 n53 2586 (22%) 4% normoalbeminuria Risk factors: female sex, by pertension, retinopathy, dyslipidaemia,
{DEMAND study) 47%microalbuminuria smoking, hyperglycaemia
13% macroalbuminuria or proteinuria
Mottt et al (2013)* 798 5i21%) 5% nommoalburminuria (Chronic kidney diseasa, normoalbuminuria and microalbuminunia
(MAHMES 2001-2008) 48% microproteinuria maore frequent in women than in men; fypertension and
hyperghycaemia were protective factors
Boronat et al (2014)* 78 (GFR < 30/mi/min) 7% nomnioal burninuria Femnale sent 3 risk factor; yperghycaemia and polyneurcpathry were
2% microalbuminuria protective factors; 29% retinopathy in normoelbuminuria, 53% in
L% proteinuria microalbuminiria or proteinuria
Cohort studies
Retnakaranet al (2006)* 4006 5 (14%) 977 (24%) microalbuminuria, 557 (14%) developad chronic kidney diseass and microalbuminuria or
(UKPDS-74) macroalbuminuria and proteinuria combined macroalbuminuria; fallow-up: 15 vears; risk factors: female se,
smoking, systolic BP; reduced GFR preceded microalbuminuria in 16%
of cses
Bash et al (2009)" 1871° 361(19%) Noinformation Follow-up: 11years; 53% with retinopathy; 47% without retinopathy;
[ARIC study) 29% retinopathy plus microalbuminunia of macroalbuminuria
Adfighahi et al {2011 667 290 (B%) 612 (17%) microalbuminuria, maoro 117 (3% developed chronic kidney disease and microalbwminunia or
(NDR study) albuminuria and proteinuria combined macroalburminuria; follow-up: Syears: risk factors: female sax,

trighycernide concentrations, systolic BP

GFR {mL/min)
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Consideraciones...

HAY SITUACIONES EN LAS QUE LA HIPERFILTRACION GENERA
DETERIORO DE FUNCION RENAL SIN ALBUMINURIA

EL BUEN CONTROL DE LA TA, GLUCEMIA, USO DEL BSRAA HAN
CAMBIADO LA HISTORIA NATURAL DE LA ENFERMEDAD

LOS POCOS ESTUDIOS CON BIOPSIA RENAL DE PACIENTES DIABETICOS
SIN PROTEINURIA PERO CON ERC HACEN PENSAR QUE PODEMOS ESTAR
INFRAESTIMANDO OTRAS PATOLOGIAS RENALES

EL ELEVADO RIESGO CARDIOVASCULAR DEL DIABETICO LE HACE MAS VULNERAB
AL FRA



OPTIMIZAR LA “SEGURIDAD RENAL” DEL PACIENTE PUEDE PREVENIR LA PROGRESION ACELERADA DE LA
INSUFICIENCIA RENAL

EFECTOS PREVENIBLES Y ASOCIADOS

A LA “SEGURIDAD RENAL” DEL PACIENTE

GFR

NSAID
for Gout

for coronary
catheterization

Contrast

Infection treated with
aminoglycoside

Diuresis while on ACE
with hypotension
and acute kidney injury

ESRD

Time

NARRATIVE REVIEW  Am J Kidney Dis 53:681-688. © 2009
CKD as an Underrecognized Threat to Patient Safety
Jeffrey C. Fink, MD,"2 Jeanme Brown Ms,? Van Doren Hsu, PharmD,? Stephen L. Seliger, MD,"?

e A3 g ans T PLN2

CKD IS A HIGH-RISK CONDITION FOR
ADVERSE SAFETY EVENTS

1. Medication errors®*2°

a. Improper dosing
b. Inappropriate prescription
c. Inadequate monitoring
. Hyperkalemia®"+2®
. Hypoglycemia
. Other electrolyte intoxication
a. Hypermagnesemia®':*®
b. Hyperphosphatemia®®
5. Diagnostic testing
a. lodinated contrast®*=°
b. Gadolinium=®
6. Cardiovascular disease
a. Missed diagnoses®”
b. Improper management (hemorrhage,
restenosis)®®°
7. Fluid, RAAS blocker, diuretic mismanagement*®-#?
a. Hypotension
b. Azotemia
¢. CHF exacerbation
8. Acute kidney injury*3-4+°
9. Miscellaneous
a. Hip fracture*®
b. Deep vein thrombosis*”
c¢. Multiresistant bacterial infection*®

29,30

£ 0o

La progresion de la enfermedad renal puede verse afectada por procesos intercurrentes
gue pueden prevenirse, como puede ser el uso de antiinflamatorios, determinados
antibidticos, u optimizar las pruebas diagnoésticas de los pacientes, entre otras.
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Biomarkers of diabetic kidney disease
Helen M. Colhoun' - M. Loredana Marcovecchio?

Received: 24 October 2017 / Accepted: 3 January 2018 / Published online: 8 March 2018
i3 The Authoris) 2018, This articke is an open access publication

Abstract

Dvinbetic kidney disease (DE.D) remains one of the leading canses of reduced lifespan in diabetes. The quest for both prognostic
and surmopate endpoint biomarkers for advanced DK and end-stage renal disease has received major imvestment and interest in
recent years. However, at present no novel biomarkers are in routine use in the clinic or in trials. This review focuses on the
current status of prognostic biomarkers, Firsl, we cophasise that albuminuria and ¢GFR, with other routine clinical data, show at
least modest prediction of future renal status if properdy used. Indeed, a major limitation of many current biomarker studies is that
they do not properdy evaluate the marginal increase in prediction on top of these routinely available clinical data Second, we
emphasise thal many of the candidate biomarkers for which there ane numenous sporadic reports in the literature are tightly
corrclated with cach other. Despite this, few studies have attempted 1o cvaluaie a wide range of biomarkers simultancously 1o
define the most usclul among these correlated biomarkers. We also review the potential of high-dimensional pancls of lipids,
melabolites and proteins to advance the field, and poini o some of the analytical and post-analytical challenges ol laking initial
studies using these and candidate approaches through to actual clinical biomarker use.
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El paciente diabético con afectacion renal tiene un riesgo cardiovascular muy elevado
Cada vez es mas consistente el cambio de nombre hacia enfermedad renal diabética

Todavia no hay un marcador mejor ni mas precoz que la albuminuria



¢ Quée han aportado desde el punto de vista renal los nuevos ADOS»



Objetivos terapéuticos en el paciente con nefropatia diabética

* HbA1lc< 7% en el DM no complicado.

* Control mas estricto en aquellos pacientes con DM de corta duracion, expectativas de vida
prolongada y sin enfermedad cardiovascular (ECV) significativa.

* Objetivos de HbAlc menos estrictos (<8%) en pacientes con antecedentes de hipoglicemias
severas, escasa esperanza de vida y/o complicaciones micro y macrovasculares severas.

* Estatinas: Intensidad moderada, o alta en funcién de edad, ECV y factores de riesgo CV.

* El Unico grupo que no recibiria estatina serian los < 40 afios sin ECV ni FRV

* Aspirina 75-162 mg/dia en todo DM con riesgo CV > 10% a los 10 anos. (varones> 50 afiosy
mujeres> 60 ainos con un factor de riesgo adicional)

* Aspirina 75-162 mg/dia en todo DM con historia de ECV

e Aspirina y clopidogrel durante un afo tras sindrome coronario agudo

ADA - Standards of MedicalCare in Diabetes 2015 . Diabetes Care 2015; 38: S1
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Effect of a Multifactorial Intervention
on Mortality in Type 2 Diabetes

Peter Gade, M.D., D.M.Sc., Henrik Lund-Andersen, M.D., D.M.Sc.,

Hans-Henrik Parving, M.D., D.M.Sc., and Oluf Pedersen, M.D., D.M.Sc.
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EFFECTS OF LOSARTAN ON RENAL AND CARDIOVASCULAR OUTCOMES IN TYPE 2 DIABETES AND NEPHROPATHY

EFFECTS OF LOSARTAN ON RENAL AND CARDIOVASCULAR OUTCOMES 5 307
IN PATIENTS WITH TYPE 2 DIABETES AND NEPHROPATHY 96
5 Risk reduction, 32%
BARRY M. BRENMER, M.D., MaARK E. COOPER, M.D., PH.D., DICK DE ZEEUW, M.D., PH.D., WiLLIAM F. KEANE, M.D., = P=0.005
WiLLiam E. MiTcH, M.D., HanS-HENRIK PARVING, M.D., GIUSEPPE REMUZZI, M.D., STEVEN N. SNAPINN, PH.D., 'E
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MaRc A. PoHL, M.D., JuLia B. LEwis, M.D., EBERHARD RiTZz, M.D., ROBeERT C. ATKINS, M.D., RicHARD ROHDE, B.S.,
AND ITAMAR RAZ, M.D., FOR THE COLLABORATIVE STUDY GROUP¥*

—— Irbesartan
i ==== Amlodipine
064 T Placebo
0.5
0.4 1

Proportion with End-Stage
Renal Disease

0.0

'D.ﬂ T T T
0 6 12 18 24 30 36

Months of Follow-up

Months of Follow-up



e NEW ENGLAND
JOURNAL of MEDICINE

The NEW ENGLAND JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 12, 2008 VOL. 338 NO. 24

Effects of Intensive Glucose Lowering in Type 2 Diabetes

The Action to Control Cardiovascular Risk in Diabetes Study Group*

ORIGINAL ARTICLE

Intensive Blood Glucose Control and Vascular
Outcomes in Patients with Type 2 Diabetes

The ADVANCE Collaborative Group*

Intensive blood-glucose control with sulphonylureas or insulin
compared with conventional treatment and risk of complications
in patients with type 2 diabetes (UKPDS 33)

UK Prospective Diabetes Study (UKPDS) Group*




Microalbuminuria (23%)

Macroalbuminuria (5%)

Insuficiencia Renal (22%)

La Diabetes es la 12 causa de insuficiencia renal terminal en Espafia
El 34% de pacientes que empiezan tratamiento renal sustitutivo son diabéticos



¢ EXISTEN BENEFICIOS RENALES MAS ALLA DEL CONTROL DE LA
GLUCEMIA EN LOS HIPOGLUCEMIANTES?

FArmaco Beneficios mas alla de la glucemia

Insulina

Glinidas (repaglinida)
Pioglitazona

Algunas sulfonilureas (gliclazida, glimepirida)

inhib a-glucosidasa

Inhibidores DPP4

ISGLT2 Indicacion segun FT vy Filtrado glomerular
Agonistas GLP1r Liraglutida
Semaglutida

*iSGL2 no indicados en FT si FG< 45 ml/min/1.73 m2 o Dapa si FGe < 60 ml/min/1.73 m2

Arnouts P..Nephrol Dial Transplant 2015; 30: ii1-ii142; Gomez-Huelgas R,. Nefrologia 2014;34:34-45 ; Marso SP. New Engl ] Med 2016;
375(4):311-22 ; Marso SP. New Eng J Med 2016; 375(19):1834-1844; Gorriz JL. J Clin Medicine 2015; 4, 1866-1889



PROPORTION OF CVOT POPULATIONS WITH
REDUCED KIDNEY FUNCTION AT BASELINE (EGFR

<60 ML/MIN/1.73 M?3)

Proportion of patients with

reduced kidney function, %

100
90
80
70
60
50
40
30
20
10

0

62,3

29,1

) 28,5
59 232 231 229 216
’
15.6* 16,4
9.3*
o EMPA-REG

CARMELINA® SAVOR-TIMI 531  EXAMINE? TECOS3 o ELIXA> LEADER® SUSTAIN-67 CANVAS8 CANVAS-R? EXSCEL?0

. L. - - . L OUTCOME®* . . . . . o e .
(Linagliptin) (Saxagliptin) (Alogliptin) (Sitagliptin) (Empaglifiozin) (Lixisenatide)  (Liraglutide) (Semaglutide) (Canagliflozin) (Canagliflozin) (Exenatide)

N=6980 N=16,492 N=5380 N=14,671 pag N=6068 N=9340 N=3297 N=4330 N=5811 N=14752

N=7020



Reduccion de Alb en ERC 3-4 con
dulaglutida vs. insulina (26 w)

Menor descenso de FGe en ERC 3-4 con

N=54Y

SEX, wonmen 4x%
AC K.68]1%

BP: 137+ 14/73
eGFR: 38
mbL/'many' ] . 73m
LACR

Macroalburmnura; 45

§oimedu

UACR, % Change from Basedine

&2

Tuttie KR, et 31. ADA 2017. L:te-bre:kiﬁg clinical trials

eGFR (CHD-EPl-creatinine),
Change from Baseline
(Lt 7 ®)

Dula vs. insulina (26 w)

@G FR (CKD-EPl.croatining),
% Change from Baseline

£
4
1

GLP-1 Receptor Agonists

G

- - - s s . ’ \
Semaglutida y liraglutida en DM2 de alto RCV: inicio o empeoramiento de nefropatia
L)
\
Semaglutida Placebo Hazard Ratio P value Liraglutida Placebo Hazard Ratio P value b
(N=1648) (N=1649) (95% CI) (N=1648) (N=1649) (95% CI) !
no. (%) no. /100 no. {3) no. /100 no. (%) no./100 no. (%) ne./100
person-yr person-yr -3 6% person-yr person-yr _22%

621(3.8) 1.86 100 (6.1) 3.06 0.64 0.005 268 (5.7) 15 337{7.2) 19 0.78 0.003 |
[0.46-0.88) (0.67-0.92) ‘.
{
.I

Marso SP, et al. N Engl J Med 2016;375:1834-44; Marso 5P, et al. N Engl J Med 2016;375:311-22 .
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Patients with micro - macroalbuminuria
(percent)

10

Hyperfiltration is associated with higher risk of CKD

progression in the long term

Persistently Hyperfillering ve, Others: HR (5% CI)

Unadjusbed: 223 (1.7 fo 4.3) p=0.016

Adjusted: 216 (1.1 fo 4.7), p=0.021"
2.26 (1.1 fo 4.5), p=0.015"*

Persistently Hyperfiltering

Others

From BENEDICT-and DEMAND trials. lohexol plasma clearance

GFR reduction > 10% at month 6 were considered as patients with ameliorated hyperfiltration.
Those with smaller reductions were categorized as “ persistently hyperfiltering.”

Ruggenenti P. Diab Care 2012:35:2061-2068

&0 mo.

Long-term GFR decline
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I
p=0.010
Persistent hyperfiltration

Ameliorated hyperfiltration



EMPA-REG OUTCOME’ TRIAL DESIGN

} Pooled
Empagliflozin 25 mg (n=2342)

3.1 years median observation time

* Study medication was given on top of standard of care

* Glucose-lowering medication was to remain unchanged for the first 12 weeks
e Key inclusion criteria

e Adults with T2D and established CVD

* BMI <45 kg/m?; HbAlc 7-10%; eGFR 230 mL/min/1.73 m2 (MDRD)



DiseENO DEL PROGRAMA CANVAS

CANVAS
trial starts

UL 95% CI <1.8

CV safety
proved and
marketing
authorization
achieved

CANVAS n = 4330

CANVAS Program
N=10,142

UL 95% CI <1.3

Evaluate
CV safety

CANVAS-R
n =5812



EGFR OVER TIME

®
EMPA-REG OUTCOME"! CANVAS Program?
78 7 ——Placebo -e—Empaglifiozin

r 74 4
L
0 €
o LGN
e 744 0

) M
8% 721 in
EE EE‘
o= U IE
8 E 704 N
3 :.EJ
o ]

)
N <~
69 - placsho - Canagliflozin
éé | ] ] ] ] ] ] ] ] ] ] ] ] ] 68 ‘ ‘ | ‘ ‘ ‘ ‘
; |4 12 28 52 66 80 94 108 122 136 150 164 178 192 0 1 2 3 4 5 6
aseline ,
Week Years since randomisation

i et ) i} i ) ) No. of patients

Placeoo 2323 2267 2205 2121 2064 1927 1961 1763 1479 1262 1123 O77 731 448 oy s 67 _— 1030 - 00 -
Empagifiozin 4644 4533 4451 4318 4225 4018 4131 3710 3103 2654 2387 2087 1623 1037  Canaglffozn 5711 5212 4570 2230 2039 1895 1653

EMPA-REG OUTCOME analysis conducted using MDRD; CANVAS analysis not specified.
Wanner et al. JASN 2016;27:36A.
de Zeeuw D et al. 53rd Annual EASD Meeting; September 15, 2017; Lisbon, Portugal.



PLACEBO-ADJUSTED % CHANGE IN UACR BY BASELINE
ALRIIMTINIIRTA CATF(NORYV

Difference vs placebo*

40 -

-50 -

*Placebo-corrected adjusted geometric mean ratio (95% Cl) of relative change from
baseline with empagliflozin. 164 weeks (IQR 115-186) corresponds to the median
observation period.

-10 -

-20 -

-30 -

EMPA-REG OUTCOME®!

(~3 years)

Normo Micro

-30%

Macro

-32%

0%

-10%-

-20%:-

-30%:-

_40%-

-509%:-

CANVAS?
(~6 years)

Normo Micro Macro

-9%

-34%
-36%

Data have only been reported in brief, and exact follow-up time was not given.
Mixed model for repeated measures (MMRM) analysis excluding those below
detection level.

1. Cherney DZI et al. Lancet Diabetes Endocrinol. 2017;5:610. 2. de Zeeuw D
et al. Presented at the 53rd Annual Meeting of the European Association for



COMPOSITE RENAL OUTCOME

sustained 40% eGFR decline, ESRD, or renal death

1259

10.0 1

Patients with event (%)

251

No. of patients

Empaglifiozin - 4645

754

5.01

EMPA-REG OUTCOME”®

HR 0.55
95% C10.41, 0.73
p<0.001

Placebo

Empagliflozin

0 -
T 1 T T 1 T T 1 1
0 6 12 18 24 30 36 42 48
Months
4495 4370 4233 3724 2708 2270 1485 359
2229 2144 2043 1762 1280 1083 667 143

Placebo 2323

Kaplan-Meier estimates in patients treated with >1 dose of study drug.

HR and 95% Cl are based on Cox regression analyses. eGFR calculated according to MDRD

formula.

No. of patients
Placebo
Canagliflozin

Patients with an event (%)
=
o
1

CANVAS Program?

4347
5795

4227
5664

Hazard ratio 0.60 (95% CI, 0.47-0.77) = Placebo
= Canagliflozin
Events (n)
40% eGFR reduction 239
End-stage renal ’1
disease/renal death
8 -
6 -
4 J_,a-——"'
27 -
0 | T T T T T
0 1 2 3 4 5 6

Years since randomisation

3029
4454

1229
2576

1274
2654

1173 819
2495 1781

Intention-to-treat analysis.

HR and 95% Cl estimated using a Cox regression model with stratification according to trial and
history of CVD for all canagliflozin groups combined vs placebo. Analyses are based upon the full,

integrated data set comprising all participants who underwent randomization.



OVERVIEW OF STUDIES DESIGNS WITH RENAL OUTCOME

Lambers Heerspink et

Parikh et al.

Sonesson et al. 20161 Kosiborod et al. 20152

Meta-analysis of CV
events in 21 Phase 2b/3
dapagliflozin clinical trials
<208 weeks in duration
Patients received
dapagliflozin 2.5 or 10
mg (n=5936) or control
(n=3403)

Pooled data from 5
Phase 2b/3 dapagliflozin
clinical trials that
selected patients with a
documented history of
HF

<52 weeks in duration
Patients received
dapagliflozin 10 mg
(n=171) or placebo
(n=149)

al. 20163

Pooled data from Phase
2b/3 dapagliflozin clinical
trials

12 weeks in duration

In addition to ACEi/ARB
treatment, patients
randomly received
dapagliflozin 5 mg
(n=87), 10 mg (n=167) or
placebo (n=189)

20154

Pooled data from 10
randomised,
placebo-controlled,
double-blinded clinical
trials in patients with
T2DM

24 weeks in duration
Patients received
dapagliflozin 10 mg
(n=2224) or placebo
(n=2153)

1. Sonesson C, et al. Cardiovasc Diabetol. 2016;15:37. 2. Kosiborod M, et al. ADA 2015 Poster 1211-P. 3. Lambers Heerspink HJ et al. Diabetes
Obes Metab. 2016 Jun;18(6):590-7. 4. Parikh S et al. Oral Presentation Presented at: American Diabetes Association 75th Scientific Sessions;
June 5-9 2015. Presentation #108 OR; Boston, MA. Access: http://professional.diabetes.org/search/site/parikh?retain-filters=1



Pacientes, %

PORCENTAJE DE PACIENTES cON ALBUMINURIA
EN LOS ESTUDIOS EMPA-REG OUTCOME, CANVAS Y
LEADER

H EMPA-REG 11 CANVAS H LEADER

45 -

39,9
36,4

30,1 28,9

26,1

Albuminuria > 30 mg/g Albuminuria 30-300 mg/g Albuminuria > 300 mg/g

. Wanner C. New Engl J Med 2016, June 14
IRMA 2 950 pacientes Neal B. New Engl J Med 2017, 377(7):644-657
RENAAL: 1513 pacientes Perkovic V. Poster FR-PO 1058. ASN New Orleans. Novbre 2017
IDNT: 1715 pacientes Mann JFE. N Engl J Med 2017;377:839-48.



&REDENCE"

Study Overview

Prescreening Optimizacion del tratamiento
-TFGe -AD
- Albuminuria/proteinuria - Lipidos
- PA
- Inhibidor IECA / ARA 1
INVOKANA® 100 mg ;§ "
52
| | Tg -;ﬁ
1 1 -
Screening Inicio de "z n
la ejecucidn Placebo £3
IE h=

Criterios de inclusién

-HbA,_>6,5%Yy < 12,0%

-TFGe = 30 y < 90 mL/min/1,73m?

- Cociente albimina / creatinina > 300 y < 5.000 mg/g (> 33,9y < 565,6 mg/mmol)
- Dosis maxima diaria tolerada del inhibidor de la IECA o ARA Il durante 4 semanas previas a la aleatorizacién

| | | | | | | | | Iy |
| 1 | | | | 1 | | I |

Prescreening Semana-8a -3 Semana-2 Dial Dia3 Dia13 Dia26 Dia39 Dia 52 Utima visita
.;s THE GEORGE INS Screening Iniciode la  Inicio contacto del estudio

WV for Global Health Al ejecucion telefonico alia | China | India | UK 3

| = wicit=ae nracancizslas co raslizaresn ~am m interoals As 26 cam=amae backs | camans C3



~4,000 patients

Status: Currently recruiting
participants

( {P DAPACKD

Study to Evaluate the Effect of Dapagliflozin on Renal Outcomes and Cardiovascular
Mortality in Patients with CKD (Dapa-CKD)13

An international, multicentre, event-driven, randomised, double-blind, parallel group, placebo-controlled study,
evaluating the effect of dapagliflozin versus placebo, given once daily in addition to SoC, to prevent the progression of
CKD or CV/renal death.

Population February 2017
N=~4,000

- 218 years of age »  Randomisation 1] ’ |
- @CFR =25 and =75 mL/minute/

173 m?* l l ;_é

- UACR 2200 and =5000 mg/g .
. Stable, maximum tolerated dose Dapaglifiozin MORTHS
of ACEI/ARE for at least 4 weeks 10mgor 5mg+SoC ‘

before visit
Movember 2020
[estimated completion)




Chronic Kidney Disease

CREDENCE eGFR 30-90 and UACR 300-5000 mg/g
DAPA-CKD eGFR 25-75 and UACR 200-5000 mg/g
EMPA-Kidney eGFR 20-45 or >45 mit UACR>200 mg/g

°, o8 EMPA-KIDNEY

e0®
009



—8-Placebo -@-Empagliflozin

80 -
. Patients with normoalbuminuria (n=4042)
£ 75
™
E 70 O0L Patients with microalbuminuria (n=1995)
5 15 PO + '-'_'-"."‘""""-.-"—1" ~g -0
E 65 - —O‘.._._-_-:-—o-_.__.__.
c % o - -0-
O 40 It '....Pa’rlen’rs with macroalbuminuria (n=764)
2 .“.-..:._..u;.-'... ...... ‘
O 55 - €. ¢ e g .
% ... L T
& ...0., . ----- ., ..... ..- ..... ..
c 50 - .."...,
S T, 0.
0) 45 n . ...... .'
8 e,
.g 40 - ®
o
<
35 T T T T T T T T T T T T T T
0412 28 52 66 80 94 108 122 136 150 164 178 192
Week

Lancet Diabetes Endocrinol 2017;5:610-621



EGFR (CKD-EPI FORMULA) OVER 192 WEEKS IN PATIENTS WITH
EGFR <60 ML/MIN/1.73M? AT BASELINE

== Placebo Empagliflozin 10 mg Empagliflozin 25 mg
56 -
&
=S 54 -
™
™~
d
£ 52 A
S
E 50 I o7 A O S -
~ 9 T | I \;,‘ Q :F J. | 1:
T ; - ! .
0 [/ . I I~ L
D 48 {1\t /1 1 1
’(L}J; I
~ 46 -
c
]
)
£ 44 -
ke
g
0
2 42 -
©
<
40 T T T T T T T T T T T T T T
04 12 28 52 66 80 94 108 122 136 150 164 178 192
Week
Placebo 605 597 593 558 530 518 470 483 435 366 311 285 255 182 114
Empaglifiozin 10 mg 596 590 582 566 545 524 492 503 443 390 327 295 252 196 125
Empagliflozin 25 mg 600 593 582 567 543 532 506 518 457 394 334 306 267 212 136

Post-hoc analysis. Mixed model repeated measures analysis in patients treated with 21 dose of study drug (OC-AD).
eGFR, estimated glomerular filtration rate; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration.



Inhibidores de SGLT-2 han demostrado un claro efecto nefroprotector. Queda pendiente
dicho efecto en estudios con pacientes que presenten nefropatia diabética establecida

Analogos de GLP-1 presenta un efecto en reduccion de albuminuria



¢ Qué debemos tener en cuenta a la hora de tratar con ADOS
al paciente con ERC y diabetes mellitus 2



Uso de antidiabéticos en la ERC

FGe/Farmacos

Insulina

Metformina

Glinidas (Repaglinida)
Glitazonas (pioglitazona)

Sulfonilureas
(gliclazida, glimepirida)
evitar glibencamida

Inhibidores a glucosidasa
acarbosa
miglitol

Inhibidores DPP4

Arnouts P.Nephrol Dial Transplant 2015; 30:ii1-ii142; Gomez-Huelgas R, Gorriz JL.; Nefrologia 2014;34(1):34-45; Martinez-Castelao A, Gorriz JL. Nefrologia 2014;34(2):243-62



El efecto secundario mas frecuente en diabéticos con enfermedad
renal crénica es la hipoglucemia

Rate of adverse drug events in ambulatory patients with CKD

N=267 Rate (per 100 patients)*
Hypoglycemia 57.6
Falling/ severe dizziness 23.1
Nausea, vomiting = diarrhea 21.1
Hyperkalemia 18.1
Confusion 16.9
Hypoglycemia 8.3
Hyperkalemia 8.3
Bradycardia 6.4

*Adjusted for sociodemographics, comorbid conditions, GFR, and number of medications antidiabetic drugs

69.3 % reported a safety event

Diabetics 63 % :
Adapted from Ginsberg JS, et al. J Am Soc Nephrol 2014.



Incidence rate ratio

O R N W HH U1 O N 0 ©

Riesgo de hipoglucemia grave (< 50 mg/dl)
segun presencia de ERC en DM tipo 2

8,43

4,09

p<0.001

Ajustado por: raza, sexo, edad,
indice de Charlson, cancer,

1 diabetes y enfermedad CV.

Referencia DM sin ERC DM + ERC

Estudio retrospectivo. Cohorte de 243,222 pacientes con 2,040,206 determinaciones de glucosa
(Veterans Health Administration).

ERC: enfermedad renal créonica .
Moen MF. Clin J Am Soc Nephrol 2009; 4: 1121-1127
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il ad ficaciones del estilb de vida

vherapia nutAcional v eerciciod

o H
L Asintomaticn ¢ A0 > 8.5 %

-+

I" %
H B,5485 % y
‘ DA, 4 l " Hipenglucemia |
w*  sintomatica |

FG = A5 m¥min FG = 30_—-515 rnkrmin Fo < 20 mikmin

|
PP J'
]

hletformina Repaglinida =1y lin

flo 52 akanza el objetivo de it fo rmnina®
HOA, * en 3 messs

hletfarmina

Agonistas GLPT-RA

0 PP
Repaglinida
fuletfammina

S0 epaglinida .
- |0 PP
DPR -
10 Repaglinida

Repaglinida
|0 PP

SGITZ-inht o Insulina basal

Insulina basal letfarming® TZ0"
Agonistas GLPT-RAT

Considerar otras opciones:

Mefrologia 2014;34(1): 34-45



CKD-1 CKD-2 CKD-3 CKD-4 CKD-5ND CKD-5D

Metformin _ 1,5g-850 mg/day* 500 mg/day** Consider carefully/Awaiting further data

 Chtoronarise Nosdmmens | sous ey
Totutanide  250m. 1 dmeaey Tovemeses
Sulfonylureas Glicazide Start at low doses and dose titration every 1-4 weeks
Clmepiise  Rocut donng 01wl Tovemoes
e eere—
e Nosgmmens L s S
inhibitors Miglitol  Limited experience available
e Memes o e
Vildagliptin _ Reduce to 50 mg/once daily
o oot Nosdumments | nesuee oz masonceday
st [Nt nesuce o 125 i
B peweeresm—
n:::Z::s Liraglutide  Limited experience available
Lixisenatide _ Careful use if GFR 80-50 mL/min ::a;:::""”
o Pramlintide Limited experience available
[ Dapagliflozin Limited experience available
Jara Cornstionn  Ruducad iy SYp— Tobemeiges
Empagliflozin Limited experience available

From: Clinical Practice Guideline on management of patients with diabetes and chronic kidney disease stage
3b or higher (eGFR <45 mL/min)

Nephrol Dial Transplant. 2015;30(suppl_2):ii1-i142. doi:10.1093/ndt/gfv100
Nephrol Dial Transplant | © The Author 2015. Published by Oxford University Press on behalf of ERA-EDTA. All rights reserved



Uso de agonistas del R- GLP-1 segun funcion
renal

FGe/Farmacos 45-59 30-44 15-29 <15

Exenatida
Lisexenatida

Exenatida
Lisexenatida

Liraglutida
Albigutida
Dulaglutida

" Indicado. I No recomendado

Fichas técnicas de Exenatida, Lisexenatida, Liraglutda, Albiglutida y Dulaglutida.
Arnouts P.Nephrol Dial Transplant 2015; 30: ii1—ii142; Gomez-Huelgas R, Gorriz JL.; Nefrologia 2014;34(1):34-45;
Martinez-Castelao A, Gorriz JL. Nefrologia 2014;34(2):243-62



LEADER"

Evaluannn o -:,ardlwas(ular om:nme ﬂesu ts

El beneficio cardiovascular global del estudio
LEADER fue mas evidente en pacientes con ERC

_ Reduccion del riesgo “ ICal 95 %

Beneficio CV global WV 13 % 0,87 0,78-0,97
Beneficio en pacientes con WV 31% 0,69 0,57-0,85
FGe < 60 ml/min/1,73 m2

El n2 de eventos en pacientes con ERC (FG< 60) fue el doble que en los pacientes sin ERC

Thomas MC. Diabetes Metab. 2017 Apr;43 Suppl 1:2520-2527
Mann JFE. N Engl J Med 2017;377:839-48
Marso SP. N Engl J Med 2016; 375(4):311-22



Inhibidores SGLT2

e Firmacos -mmm-




The DERIVE trial is investigating the effect dapagliflozin in
patients with T2DM and moderate renal impairment

Evaluation of antidiabetic effect of dapagliflozin and renal safety in patients with T2DM
and moderate renal impairment CKD 3A (eGFR 45-60 mL/min)

Inclusion criteria
©
= PBO ‘
e DM2 > 12 months S | ,
*HbA1c 27.0% <10.5% -2
. - 3
*Renal impairment: CKD 3A 8 Dapagliflozin (10 mg/day)
n ~302 patients
Start > Duration: 24weeks

Primary endpoint: Mean change from baseline in HbAlc after 24 weeks

Secondary endpoints: Percent change from baseline in total body weight at Week 24.
Change from baseline in FPG at Week 24
Change from baseline in seated SBP at Week 24

T2DM: Type 2 diabetes mellitus; DAPA=dapagliflozin; eGFR=estimated glomerular filtration rate; PBO=placebo, CKD=Chronic kidney disease.
1. https://clinicaltrials.gov/ct2/show/NCT02413398



HbA1c — change from baseline over 24 weeks

- Dapagliflozin 10 mg (N=159)

Mean baseline HbAlc, % (SD): 8.35 (1.06)
Adjusted mean change from baseline
at Week 24 (95% CI): -0.37 (-0.56,-0.18)

Placebo (N=161)

Mean baseline HbAlc, % (SD): 8.03 (1.09)
Adjusted mean change from baseline
at Week 24 (95% C1): -0.03 (-0.22, 0.16)

Adjusted mean change from
baseline in HbAlc, % (95% CI)

Difference vs placebo (95% CIl):
-0.34 (-0.53,-0.15)

-1.07 p-value: <0.001
| | 1 1
0 4 12 24
Time (weeks)
Dapagliflozin 157 156 149 142
Placebo 159 158 147 134

1. Fioretto P et al. Presented at: The Endocrine Society Annual Meeting and Expo; March 17-20, 2018; Chicago, lllinois

Data are based on the full analysis set.
Cl, confidence interval; HbAlc, glycated hemoglobin; SD, standard deviation
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Side effects of SGLT2i therapy

Patients with eGFR

<45 mL/min/1.73m? at baseline
(placebo: n=189; empagliflozin: n=381)"

Patients with eGFR
45 to <60 mL/min/1.73m? at baseline
(placebo: n=418; empagliflozin: n=831)

¢

Any adverse event i
Confirmed hypoglycemic adverse event?
Requiring assistance —
Event consistent with urinary tract infection? ——
Complicated urinary tract infection$ ————
Event consistent with genital infection® ®
Event consistent with volume depletion' e
Acute renal failure™ ——
Bone fracture™® —
Event consistent with lower limb amputation¥ —@——
Hyperkalemia$s .

|

Patients with eGFR
260 mL/min/1.73m? at baseline
(placebo: n=1726; empagliflozin: n=3473)

——

0.06250.125 025 05 1 2 4

Incidence rate ratio (95% CI)

Circulation 2018;137:119-129
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|| ORIGINAL ARTICILE I|

Canagliflozin and Cardiovascular and Renal
Events in Tyvpe 2 Diabetes

Bruce Meal, M.B., Ch.B., Ph.D., Vliado Perkowvic, M.B., B.S., Ph.D.,
Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.,
MNgozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D.,
PMehul Desai, M.D., and David R. Matthews, D.Phil., B.m., B.Ch.,
for the CAMNWVAS Program Collaborative Group>

Hazard ratio p value for
(95% CI) interaction
BMI i 0.29
<30 kg/m?2 —e— 0.97 (0.79-1.20)
>30 kg/m2 0 | 0.79 (0.67-0.93)
BP control | 0.64
SBP =140 mmHg or DBP =90 mmHg —o—i 0.84 (0.70-1.01)
SBP <140 mmHg and DBP <90 mmHg o—H 0.88 (0.74-1.04)
Duration of diabetes E 0.33
>10y O 0.81 (0.70-0.95)
<10y —o— 0.96 (0.76-1.22)
HbAlc : 0.29
<8% o 0.94 (0.77-1.15)
>8% o 0.80 (0.68-0.94)
eGFR 5 0.20
30 to <60 mL/min/1.73 m2 ——i 0.70 (0.55-0.90)
60 to <90 mL/min/1.73 mz2 o 0.95 (0.80-1.13)
>90 mL/min/1.73 m2 | | I—O—I-l | | 0.84 (0.62-1.12)
0.25 0.5 1.0 2.0 4.0
< >

Favors Canagliflozin  Favors Placebo



24 h urinary glucose excretion declines with declining GFR
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Macha S et al. Diabetes, Obesity and Metabolism 2014;16:215-222



Table 8.1—Drug-specific and patient factors to consider when selectimg antihyperglycemic treatment in adults with type 2 diabetes

SGLT-2 Inhibitars

DPP-4 Inhibitors

Thiazolidinediones

Analogs

Weight CV Effects Renal Effects
Efficacy*® Hypoglycemia Change Oral/sQ Additional Considerations
ASCVD CHF Progression of DKD Dasing/Use considerations
High Mo Meutral Patential Meutral Law Ciral Meutral = Contraindicated Gastrointestinal side effects common
(FPotential for Benefit with eGFR <30 idiarrhea, nausea)
Modest Loss) = Porential for B12 deficiency
Intermediate Mo Loss Benefit: Benefit- High Ciral Benefit: canaglifliozin, Canaglificzin: not =  FDA Black Box: Risk of
canagliflozin, canagliflozin, empaglifiozin recommended with amputation (canagliflozin)
empadglificzin empaglificzin eGFR <45
= Dapaglifiozin: not m  Risk of bone fractures
recommended with (canaglifiozin)
BGFR <50; = KA risk fall agents, rare in
contraindicated with TZDM}
eGFR <30 = Gepitourinary infections
= Empaglificzin: = Risk of valume depletion,
contraindicated with hypotension
eGFR <30 = ALDLcholesterc]

High Mo Liass Meuwutral: Meutral High LTn] Berefit: limglutide = Exenatide: not indicated = FDA Black Box: Risk of thyroid
lixisenatide, with eGFR <30 =gl wmars (liraglutide,
exenatide extended = Lixisenatide: caution with albiglutide, dulaglutide, exenatide
release =GR <30 extended release)

= Increased risk of side
affects in patients with = Gastrointestinal side effects
Benefit: renal impairment common (nausea, vormiting,
liraglutide™ diarrhea)
= Injection site reactions
= ThAcule pancrealilis risk
Intermediate Mo Meutral Meutral Fatential Risk: High Oral Meutral = Renal dose adjustment = Potential risk of acute pancreatitis
saxagliptin, required; can be used in = Ioint pain
alagliptin renal impairment
High No Gain Patential Benefit: Increased Risk Law Oral Meutral = Mo dose adjustment =  FDA Elack Box: Congestive heart
pioglitazone required failure [pioglitazone, rosiglitazone]
= Generally not
recommended in renal = Fluid retention (edema; heart
impairment due ta faillurs)
potential for = Benefitin NASH
fluid retention = Risk of bone fractures
= Bladder cancer [pioglitazone)
= PLDL cholesterol (rosiglitazone)
High Yes Gain Meutral Meutral Low COral Meutral ®  Glyburide: not = FDA Special Warning on increased
recommended risk of cardiovascular maortality
= CGlipizide & glimepiride: based on studies of an older
initiate conservatively to sulfornylurea (tolbutamide)
avoid hypoglycemia
Highest fes Gain Neutral Meutral Lo 5Q Neutral = Lower insulin doses = Injection site reactions
recquired with a B Higher risk of hypoglycemia with
decrease in eGFR; titrate hurman insulin (NFH or premiseed
per dlinical response formulations) vs. analogs
High 50

*See ref. 31 for description of efficacy. TFDA approved for CVD benefit. CVD, cardliovascular disease; DKA, diabetic ketoacidosis; DKD, diabetic kidney disease; NASH, nonalcoholic steatohepatitis;
RAs, receptor agonists; SQ, subcutaneous; T2DM, type 2 diabetes.
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Cada vez es mas factible el uso de ADOs hasta
estadios mas evolucionados de ERC

Probablemente podamos utilizar los inhibidores
de SGLT-2 hasta filtrados mas bajos dados
sus efectos beneficiosos

Medication

Metforming

CKD 3A
[eGFR 45-59mL/min)

Dose adjustment
not required

GLP-1 receptor agonists

CKD 3B
(eGFR 30-44 mlL{min})

Reduce dose (500-1,000 mg/day)
Do not initiate, can maintain

CKD 4
(eGFR 15-29 mL{min}

Use alternative agent d
accumulation

CKD 5 |
(eGFR <15 mLimin or dialysis)|
ue to risk of

Dulaglutide Dose adjustment not required Caution as safety not

established
Exenatide/ Dose adjustment not required | Caution Use alternative agent due to risk of
Exenatide ER (=50 mL{min) (30-50 mL{min) accurmnulation

Lixisenatide

Dose adjustment not required

Use alternative agent as safety not established

Liraglutide

SGLT2 inhibitors
Canagliflozing

Dose adjustment not required

Can maintain ar 100 mg daily,
do not initiate for glycemic
control, May be initiated
when indicated for CV and
renal protection®

Use alternative agent because
of mited glycemic efficacy.
May be considered when
indicated for CV and renal
protection™

Use alternative agent as

Use alternarive agent d
efficacy

safety not established

ue to lack of glycemic

Dapagliflozing

Use alternative agent due to lack of glycemic efficacy

Empagliflozing

DPP-4 Inhibitors
Alogliptin

Can maintain, do not initiate
for glycemic control. May be
initiated when indicated for
CV and renal protection®

Lower dose 12.5 mg daily

Use alternative agent because of
limited glycemic efficacy. May
be considered when indicated
for OV and renal protection®

Use alternative agent d
efficacy

Lower dose 6.25 mg da

ue to lack of glycemic

ily

Linagliptin

Dose adjustment not required

Caution as safety not
established

Saxagliptin

Dose adjustment not required
[=50 mLfmin)

Lower dose 2.5 mg daily
(<50 mL/min)

Use alternative agent
as unproven efficacy
for patients requiring

hemodialysis

Sitaghptin

Dose adjustment not
required (=50 mL/min)

Alpha-glucosidase inhibitor

Acarbose
Meglitinides
Repaglinide

Sulfonylureas
Gliclazidef

Dose adjustment not required

Lower dose 50 mg daily
[30-49 mLfmin)

Consider lower doses due to risk of hypoglycemia

Caurtion due to risk of hypoglycemia

Lower dose 25 mg daily

Consider alternative agent as safety not established

Consider lower doses a

duration of action due to risk of hypoglycemia

Use alternative agent d

accumulation and hypoglycemia

nd beware of extended

ue to risk of

Glimepiridef

Caution due to risk of hypoglyvcemia

Use alternative agent d

of accurmulation and hypoglycemia

ue to risk

Glyburidet

Rosiglitazone |
Pioglitazone

Insulins

“Limited glycemic efficacy but may be considered to reduce progression of nephropathy or for CV protection where indicated for

Use alternative agent due to risk of accumulation and hypoglycemia

Thiazolidinediones
Dose adjustment not required but caution as may lead ro fluid retention

Dose adjustment not required

individuals with eGFR >30mL/min (see recommendations),
iThese medications should be held during intercurrent illness - see Appendix 8. Sick Day Medication List.

Dose adjustment is not recommended for the antihyperglycemic agents listed above in CKD stages 1 and 2.

For full details on monitoring, please see product mongraphs.

Consider lower doses a

duration of action due to risk of hypoglycemia

nd beware of extended
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Resultados Cardiovasculares alcanzados en MACE
iSGLT2 y arGLP1
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Terapia antihiperglucemiante en adultos con Diabetes Mellitus tipo 2

EN EL MOMENTO DEL DIAGNOSTICO: MANE]O DEL ESTILO DEVIDA,
ESTABLEZCA EL OBJETIVO DE LA HbA,- E INICIE EL TRATAMIENTO EN BASE A LA HbA ¢

Aqc <9%. Considere monoterapia |

Asc >9%. Considere doble terapia |

Asc >10%, glucosa en sangre > 300 mg/dl, o el paciente es notablemente
sintomatico, considere la combinacion con el tratamiento inyectable

MONOTERAPIA MANEJO DEL ESTILO DEVIDA + METFORMINA

Inicie el tratamiento con metformina si no presenta contraindicaciones®

;Aac en objetivo Si: - Monitorice la Axc cada 3-6 meses
ras 3 meses en

e e D

MAMNEJO DEL ESTILO DEVIDA + METFORMINA

Bl Wialmra al dratamnlambe et =l

DOBLE TERAPIA + AGENTE ADICIOMNAL

Si: - Anadir agente que haya demostrado
reduccion en la aparicion de eventos

¢Enfermedad cardiacos adversos graves y/o la
cardiovascular mortalidad cardiovascular.
ateroesclerdtica?

No: - Afadir un segundo agente una vez
considerado los efectos especificos del
farmaco y las caracteristicas del paciente

Anadir un tercer agente tras la consideracién de los efectos especificos del farmaco
y las caracteristicas del paciente

2Aac en objetivo Si: - Monitorice la Axc cada 3-6 meses
as 3 meses en MNo: - Valore el tratamiento actual
triple terapia? - Considere la combinacién con el

tratamiento inyectable




For patients without concurrent serious For patients with concurrent seriows
illness and at low hypoglycemic risk illnes=s and at risk for hypoghroemia
LIFESTYLE THERAPY (Including Medically Assisted Weight Loss)

Entry A1C < 7.5% Entry A1C = 7.5% Entry A1C = 2.0%

MONOTHERAPY* . svmeroms
L]
DUAL THERAPY NO YES
DLUAL INSULIM
Therapy +
oOR

MetFormin
TRIPLE THERAPY™

Other
Agents

MET MET

h or other
or other 1st-line TRIPLE

1=st-lime Ba=al Insulir agent + Basal insulin Therapy
agent Znd-line

Colesewvelam agent DPP-4i

Bromooriptine R

Bromocriptine QR ADD OR INTEMSIFY

AGI INSULIMN
If mnot at goal in 3 momths ! Refer to Insulin Algorithm
procead to Dual Therapy SUFMGLM
If mot at goal L]
in 3 months
e proceed to If not at li
g ; not at goal in
. - Triple Therapy 3 months proceed o Few adverse events and/or
Sttt s to or intensify passible banefits

insulin therapy U=e with cauwtion

L]

w

w Colesevelam
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Tratamiento de la DMZ en Prevencidgn Secundaria

Control multifactorial

12: Eleccion en funcidn del beneficio cardiovascular

e L s T2 MET** + arGLP1 arGLP1

Canagliflozina Canagliflozina Liraglutida Liraglutida

22: Si no cantrol de AIC intensificar tratamiento

AIC < B.5% AIC B.5% -8 % - AIC > 8%

Sequir igual Anadir iSGLTZ o arGLP1
ajustado a FGG

iDPP4 si no posibilidad de arGLPI
ajustado a FG

Insulina Basal:
Degludec o Glargina 300
Insulina prandial.
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Table 8.1—Drug-specific and patient factors to consider when selectimg antihyperglycemic treatment in adults with type 2 diabetes

Weight CV Effects Renal Effects
Efficacy*® Hypoglycemia Change Oral/sQ Additional Considerations
ASCVD CHF Progression of DKD Dasing/Use considerations
High Mo Meutral Potential Meutral Ciral Meutral =  Contraindicated Gastrointestinal side effects comimon
(FPotential for Benefit with eGFR <30 idiarrhea, nausea)
Modest Loss) = Porential for B12 deficiency
SGLT-2 Inhibitors Intermediate Mo Loss Benefit: Benefit- High Ciral Benefit: canaglifliozin, Canaglificzin: not =  FDA Black Box: Risk of
canagliflozin, canagliflozin, empaglifiozin recommended with amputation (canagliflozin)
empadglificzin empaglificzin eGFR <45
= Dapaglifiozin: not m  Risk of bone fractures
recommended with (canaglifiozin)
BGFR <50; = KA risk fall agents, rare in
contraindicated with TZDM}
eGFR <30 = Gepitourinary infections
= Empaglificzin: = Risk of valume depletion,
contraindicated with hypotension
=GFR <30 = ALDLcholesterc]

High Mo Liass Meuwutral: Meutral High LTn] Berefit: limglutide = Exenatide: not indicated = FDA Black Box: Risk of thyroid
lixisenatide, with eGFR <30 =gl wmars (liraglutide,
exenatide extended = Lixisenatide: caution with albiglutide, dulaglutide, exenatide
release =GR <30 extended release)

= Increased risk of side
affects in patients with = Gastrointestinal side effects
Benefit: renal impairment common (nausea, vormiting,
liraglutide™ diarrhea)
= Injection site reactions
= ThAcule pancrealilis risk
DPP-4 Inhibitors Intermediate Me Meutrzl Meutral Potential Risk: High Ol Neutrzl = Renal dose adjustment = Potential risk of acute pancreatitis
saxagliptin, required; can be used in = Ioint pain
alagliptin renal impairment
Thiazolidinediones High No Gain Patential Benefit: Increased Risk Law Oral Meutral = Mo dose adjustment =  FDA Elack Box: Congestive heart
pioglitazone required failure [pioglitazone, rosiglitazone]
= Generally not
recommended in renal = Fluid retention (edema; heart
impairment due ta faillurs)
potential for = Benefitin NASH
fluid retention = Risk of bone fractures
= Bladder cancer [pioglitazone)
= PLDL cholesterol (rosiglitazone)
High Yes Gain Meutral Meutral Low COral Meutral ®  Glyburide: not = FDA Special Warning on increased
recommended risk of cardiovascular maortality
= CGlipizide & glimepiride: based on studies of an older
initiate conservatively to sulfornylurea (tolbutamide)
avoid hypoglycemia
Humain Highest Yes Gain Neutral Neutral Low 50 Neutral = Lower insulin doses = Injection site reactions
Insulin required with a B Higher risk of hypoglycemia with
decrease in eGFR; titrate hurman insulin (NFH or premiseed
per dlinical response formulations) vs. analogs
- High S0

*See ref. 31 for description of efficacy. TFDA approved for CVD benefit. CVD, cardliovascular disease; DKA, diabetic ketoacidosis; DKD, diabetic kidney disease; NASH, nonalcoholic steatohepatitis;
RAs, receptor agonists; SQ, subcutaneous; T2DM, type 2 diabetes.



Effects of losartan, irbesartan and empagliflozin on
renal and CV outcomes

Renal and CV outcomes from the RENAALY2 IDNT34 and EMPA-REG OUTCOME"*>56 trials

® Losartan Irbesartan @ Empagliflozin HR (95% CI)

p-value
—0—
Doubling of serum creatinine 0.56 (0.39, 0.79) —0— <0.001
—0—
—_ —
ESRD 0.45(0.21, 0.97) —®— 0.04
[ - |
—0—
Hospitalisation for HF 0.65 (0.50, 0.85) —— 0.002
—0—
——
All-cause mortality 0.68 (0.57,0.82) — <0.001
T '_._| T
0,2 1.0 2,0
* >80% ACE/ARBS, 77% statins < >
Favours study drug  Favours placebo
1. Brenner B et al. N Engl J Med 2001;345:861; 2. Carr AA et al. Am J Cardiol 2005;96:1530;
3. Lewis EJ et al. N Engl J Med 2001;345:851; 4. de Zeeuw D et al. Circulation 2004;110:921;

5. Wanner C et al. N Engl J Med 2016;375:323; 6. Zinman B et al. N Engl J Med 2015;373:2117




