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“A disease of the kidneys that became a kidney disease”

Demetrio de Apamea (270 aC): Dia-betes (pasar a

través)
Diabetes - Historia Diabetes - Historia
* Afelaoda Capaduca (13181 AL, + Thomas Willis (1621-1675): “a orina del

diabético esta impregnada en miel o azucar”

“Misteriosa, rara enfermedad en humanos, las carnes se funden
por la orina, los pacientes no paran de beber, su vida es corta y
dolorosa, padecen nauseas, inquietud, sed ardiente y no tardan

» 7
mucho en expirar







Mortalidad asociada a la edad en diabetes tipo 2

Patients with
Subgroup Type 2 Diabetes  Controls Hazard Ratio (95% Cl)
Model 2 Model 3
no. of events
Death from any cause i
Before 2005 E
<55yr 339 606 !
' —— 2.81 (2.46-3.21)
! —— 2.59 (2.27-2.96)
55-64 yr 1,227 3,501 |
] gl 1.77 (1.65-1.88)
! 1.57 (1.47-1.67)
65-74yr 3,240 10,846 !
! 1o 1.52 (1.46-1.58)
e 1.29 (1.24-1.35)
=75 yr 10,399 43,890 !
. 1.20 (1.17-1.22)
» 1.03 (1.01-1.06)
During or after 2005 H
<55 yr 1,066 2,289 |
H - 2.35 (2.18-2.52)
H a gl 2.18 (2.02-2.34)
55-64 yr 4,762 13,498 1
1 > 1.79 (1.73-1.85)
H o 1.62 (1.56-1.67)
65-74 yr 12,025 41,969
' » 1.46 (1.43-1.49)
L. 1.27 (1.24-1.29)
=75yr 44,059 189,498 !
e 1.19 (1.17-1.20)
. 1.02 (1.01-1.03)
Death from cardiovascular disease g
Before 2005 H
<55yr 97 147 i
! —— 3.32(2.57-4.29)
] —e— 2.96 (2.28-3.83)
55-64 yr 477 1,071 1
i o 2.24 (2.01-2.50)
H o 1.85 (1.66-2.07)
65-74yr 1,520 4,117 H
: o 1.88 (1.77-1.99)
H & 1.46 (1.37-1.55)
=75 yr 5,434 21,915 H
e 1.25 (1.22-1.29)
o 1.02 (0.99-1.06)
During or after 2005 E
<55yr 298 476 !
: —o—i 3.15 (2.73-3.64)
! ——i 2.86 (2.47-3.31)
55-64 yr 1,576 3,511 '
! 1 2.28 (2.15-2.42)
! o 1.93 (1.82-2.05)
65-74yr 4,288 12,929 !
] ] 1.69 (1.63-1.75)
. L] 1.35 (1.30-1.40)
=75 yr 20,548 85,751 !
R 2 1.23 (1.21-1.24)
* 0.98 (0.96-0.99)
T T T T 1
070 1.00 1.50 2.00 4.00
Death Less Likely Death More Likely

Tancredi M et al. N Engl J Med 2015;373:1720-1732.



Relacion funcion renal y dano vascular en DM2
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BSystem/Glom 56.5 50 48.8 36.6
arTIN 55 51.7 56.5 50
N Others 52.8 54.4 50 58.4
B Non-filiated 55.5 63.3 59 60
B Cystic 63.3 58.4 55.5 60
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BDN 82.2 77.4 71.2 70.3

Barrios C et al. Atherosclerosis 2015; 242: 37-44



Prevalencia de ERC en poblacién general y
hospitalizados no nefrologicos

Total Varén Mujer

n=2746 n=1302 n=1.444

eGFR ml/min/1,73 m? % Total
Varén Mujer
ERC (K/DOQI)mI/min/1,73 m? % % % 60 ml/min 75,80 66,80 71,70
Estadio 1 (GFR =90) 0,99 1,44 0,58 Estadio 3a (59-45 ml/min/1,73 m?) | 12,30 16,20 14,10
Estadio 2 (GFR 60-89) 1,34 1,34 1,34 Estadio 3b (44-30 ml/min /1,73 m?)| 7,10 10,50 8,70
Estadio 3 (GFR 30-59) 6,53 5,45 7,51 Estadio 4 (29-15 mi/min/1,73 m?) | 3,30 5,10 4,10
- Estadio 3a (GFR 45-59) 5,45 4,70 6,20 Estadio 5 (<15 ml/min/1,73 m?) | 1,50 1,30 1,40
- Estadio 3b (GFR 30-44) 1,08 0,80 1,40
Estadio 4 (GFR 15-29) 0,27 0,39 0,16 eGFR <60 ml/min/1,73 m? 24,20 33,20 28,30
Estadio 5 (GFR <15) 0,03 0 0,05
TOTAL ERC 9,16 8,62 9,65
ERPHOS
EPIRCE

De Francisco ALM et al. Nefrologia 2009; 29:101-05




Prevalencia de patologia renal en DM2

La prevalencia de la enfermedad renal cronica era mayor entre las personas con diabetes que
entre las personas que no la padecian (40,2% frente a 15,4%)

Faltan datos
Fase de la ERC eGFR (ml/min)

B No ERC _
Sin ERC > 90*
. ERC fase 1 1 > 9Q**
2 60-89
ERC fase 2
3 30-59
| ] ERC fase 3 4 15-29
5 < 15 o didlisis

. ERC fase 4/5

- Koro CE, et al. Clin Ther 2009;31:2608-17. - Coresh J, et al. JAMA 2007;298(17):2038-47.

ERC: enfermedad renal crénica.
* Funcion renal normal, no hay signos de dafio renal.
** Albuminuria — dafio renal.

" Basado en datos de 1.462 pacientes de > 20 afios de edad con diabetes tipo 2 que participaron en la Cuarta
Encuesta Nacional de Evaluacién de Salud y Nutricion (NHANES 1V) desde 1999 a 2004.




Estudio PERCEDIME?2

Rodriguez-Poncelas A, BMC Nephrol 2013;14:46

Prevalencia de enf. renal crénica (ERC): 27,9%
- 18% FG <60

- 16,8% Estadio 3

- 15,4% albuminuria

/
%0,0@ ] Varones 32,60
%0 O _/ |i Mujeres 7,0
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Registros
Autonémicos de
Enfermos Renales
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® Hereditarias m Sistémicas “ Otras = No filiadas

Informe de dialisis y trasplante 2015 Registro Espanol de Enfermos Renales 16




Registros
Autonémicos de U 4
Enfermos Renales "E ORGANIZACION NACIONAL DE TRASPLANTES

Incidencia

Diabetes mellitus

Navarra

Pais Vasco
Castilla La Mancha
Ceuta

Murcia

Comunidad Valenciana
Baleares

Cataluna

La Rioja

Castillay Leén
Extremadura
Cantabria
Andalucia

Madrid

Aragon

Melilla

Galicia

Asturias

Canarias Incidencia Diabetes Mellitus
(pmp) por CCAA

Informe de dialisis y trasplante 2015 Registro Espafol de Enfermos Renales 19




Modelo conceptual de ERC
diabética

< Complicaciones

Paliativo/
ns.ren Muerte
a

Levey AS et al. Am J Kidney Dis. 2009; 53:54-16



¢ Cual es su riesgo CV?

: Presion arterial (mmHQ)
Otros factores de riesgo,
dafio organico PAS normal
asintomatico o elevada 130- ﬂgﬁgg%dg Al\ggi 123_?79; 2d§ AZDPfoSO- HTA grado 3 PAS
enfermedad 139 6 PAD 85- 2180 6 PAD 2110

99 109
89
Sin otros FR Riesgo moderado Riesgo elevado
. Riesgo moderado- .
1-2FR Riesgo moderado Riesgo elevado
elevado

23 FR ke Riesgo ModeiEy Riesgo elevado Riesgo elevado

moderado elevado

Lesion OD, ERC fase 3 0
diabetes

Riesgo
moderado- Riesgo elevado Riesgo elevado
elevado

ECV sintomatica, ERC
fase 24 6 diabetes con
DO/FR

ardiovasc PECV = enfermedad cardiovascular; ERC = enfermedad renal cronica; PAD = presion
arterial diastolica; HTA = hipertension;
DO = dafio organico; FR =factor de riesgo; PAS = presion arterial sistdlica.

Journal of Hypertension 2013, 31:1281-1357




Gravedad de HTA “

Riesgo renal y “
cardiovascular
Recuperacion de PREVENCION REGRESION

lesion renal y CV

Estadio 1 Estadio
Estadios de Hiperfiltracion )
IRC liger.
lesion renal o filtrado normal
Filtrado glomerular 150 120 90 60 30 15 0

ml/min/1.73m?2
1T creatinina |

Microalbuminuria, =
Macroalbuminuria (IIITIITIIIIIIIIIIID s 3
HVI —
Eventos CV ciniiiiiiiiioiii —l

Segura J et al. Kidney Int. 2004; 66: S45-S49.



¢, Qué formula emplear?

Mea sured-Estimated GFR (mL/min/1.73 m2)

a0 — N
B0 — — .-
30 o -...'-'-'-.-- = | -'-l-"__.r
0 i — .-ﬂ""'-—_—_
...... --.-_.__..‘- L 7 I
-30 - R ey ~ - . s
-0 —
CKD-EPI MDRD Study
40 - -
T T T T 1 T T T T 1
a0 &0 a0 120 150 30 B0 a0 120 150

Estimated GFR (mL/min/1.72 m°)

Estimated GFR (mLmin'1.73 m?)

Underestimate

v erestimate

Levey AS et al. Ann Intern Med 2009; 150: 604-612.




Evaluacion de la funcidon renal

Categoria de albuminuria persistente

Categorias pronadsticas de enfermedad renal Al A2 A3
cronica por filtrado y albuminuria: KDIGO Aumento Aumento Aumento
2012 ligero moderado SEevVero
<30 mag/g 30-300 maglg =300 mglg
—wa o G Normal alto
- o o
‘g: g ,Lg G2 | Descenso leve
B ;j é G3a | Descenso leve a moderado
38| G3b | Descenso moderado a severo
3 =
5 5| G4 | Descenso severo
=%
| G5 | Fallo renal

[_IBajo riesgo: no ERC:
Alto riesgo ERC

Muy alto riesgo

[ ] Aumento moderado de riesgo

http://www.kdigo.org/clinical_practice_guidelines/CKD.php




Tabla SCORE Calibrada para Espana

Mujeres Warones
Mo fumadoras Fumadoras Edad Mo furnacdores Fumadores
10 11 12 18 18 10 12 14 17 20 0
11 13 0
G5 0 1 3
EE 0
10/ 2 |3 |84 i
igal2 2] 2]la| 2 2|4 4
14001 |1 |2[2] 2 233|444+ G0 ‘
- - [
1zo 111l = zlzl2ala ~ -
_toofa [l A NEHBE
= 9
=
E qmla[alzlz]= o
RN ENENE
E 1401 |1 °
s 120
[
. )
\ J
(YO
C U
‘ rdicvascular en 10 anos
=15%
10-14%
5-3%
334 3-4%
2lzlz2|2 2
11|12 ]|2 1%
111 11|11 1)1 < 1%
111 ]1
4 5 6 7 8 4 5 6B 7 2
arol tatal {mmala) 150 200 250 300
mgddl

Sans S, et al. Rev Esp Cardiol. 2007,60:476-85



Recomendaciones ADA 2016: Nefropatia

Para reducir el riesgo o enlentencer la progresion
de la nefropatia

Optimizar el control glucémico A

Optimizar el control de la PA A

Screening

Medir la excrecidon urinaria de albumina (EUA) anualmente
BdY la TFG?

En DM tipo 1 con duracion de la diabetes =5 anos
En todos los DM tipo 2 al diagnostico

Adaptada de American Diabetes Asociation. Diabetes Care: 2015




Recomendaciones ADA 2016: Nefropatia

Tratamiento

Para los pacientes con nefropatia diabética (albuminuria >30 mg/24 h), NO
estd recomendada la reduccidon de proteinas de la dieta por debajo de la

ingesta normal A

En pacientes en tratamiento con IECA, ARAII o diuréticos se deben
monitorizar creatinina sérica y kaliemia E é¢Frecuencia?
Considerar referencia al nefrologo: dudas sobre etiologia, “difficult
management issues”, ERC avanzada. ¢Criterios de derivacion?,

¢Seguimiento compartido?

Adaptada de American Diabetes Asociation. Diabetes Care: 2016




Recomendaciones ADA 2016: Nefropatia

TFGe Recomendado (ainadir a lo anterior)
(ml/min/1,73m?2)
45-60 Considerar ajuste dosis medicacion

Monitorizar TFGe cada 6 meses

Monitorizar electrolitos, HCO3-, Hb, Ca, P, PTH al menos 1
vez al ano

Asegurar niveles normales de vitamin D
Considerar densitometria dsea

Consejo dietético

Adaptada de American Diabetes Asociation. Diabetes Care: 2016




Reco

TFGe
(ml/min/1,73

45-60

H al menos 1

Adaptada de American Diabetes Asociation. Diabetes Care: 2016



Recomendaciones ADA 2016: Nefropatia

TFGe Recomendado (ainadir a lo anterior)
(ml/min/1,73m?2)
30-44 Considerar ajuste dosis medicacion

Monitorizar TFGe cada 3 meses

Monitorizar electrolitos, HCO3-, Hb, Ca, P, PTH cada 3-6
meses

<30 Referir al nefrologo

Adaptada de American Diabetes Asociation. Diabetes Care: 2016




Objetivos de control de la glucemia

PATIENT / DISEASE FEATURES

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

more o Hbf‘lc Y less
stringent 7% stringent _
low high

long-standing

newly diagnosed

Usually not

Life expectancy modifiable
Important comorbidities ..—

absent few / mild severe
Established vascular .___ -
complications absent few / mild severe
Patient attitude and —
expected treatment efforts highly motivated, adherent, less motivated, nonadherent, Potentially

excellent self-care capacities poor self-care capacities modifiable
Resources and support = :

readily limited __|

system

available

Diabetes Care. Diabetes Care 2016;38:140-49




La disminucion de la funcion renal aumenta el riesgo
de hipoglucemia grave

La disminucion de la funcidon renal aumenta drasticamente el riesgo de hipoglucemia
en los pacientes con diabetes tipo 2
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Alrededor del 74% de los episodios de hipoglucemia grave inducida por sulfonilurea (pérdida de

consciencia) tienen lugar en pacientes con la funcion renal disminuida

Moen MF, et al. Clin J Am Soc Nephrol 2009;4(6):1121-7.




Homeostasis glucosa en paciente con ERC

DEFICIENT
CATECHOLAMINE
RELEASE

UREMIC HYPO-
MALNUTRITION LYCEMIa q

DECREASED
KIDNEY
FUNCTION
VITAMIN D
DECREASED
RENAL GLUCO-
NEOGENESIS
OWER HEPA'
INSUUN
DEGRADATION
DECREASED INCREASED DECREASED
INSULIN INSULIN | INSULIN
CLEARANCE RESISTANCE | ~ o PRODUCTION
~
~ )
N
N ~
~
N ~
“ .
b
GLYCEMIC o ~
- ~
~

MUSCLE
PROTEIN
REAKDOWI

MECHANICAL
EFFECTS OF FILLING

VOLUME
LOSS OF APPETITE

GLUCOSE LOAD
FROM DIALYSATE

Garg et al. Med Clin N Am 2013; 97: 135-156




Documento de Consenso sobre el tratamiento
de la diabetes tipo 2 en el paciente con enfermedad
renal cronica*

Ricardo Gémez-Huelgas', Alberto Martinez-Castelao? Sara Artola3, José L. Gorriz?,

Edelmiro Menéndez*, en nombre del Grupo de Tabajo para el Documento de Consenso sobre
el tratamiento de la diabetes tipo 2 en el paciente con enfermedad renal crénica**

' Sociedad Espafiola de Medicina Interna (SEMI)

2 Sociedad Espanola de Nefrologia (S.E.N.), Grupo Espanol de Estudio de la Nefropatia Diabética (GEENDIAB) y Red de Investigacién

Renal (REDINREN)
3 Red de Grupos de Estudio de la Diabetes en Atencién Primaria (redGDPS)
4 Sociedad Espafiola de Diabetes (SED)

Nefrologia 2014;34(1):34-45

Estadios 1-2 Estadio 3a Estadio 3b Estadios 4-5
FG > 60 ml/min FG 45-60 ml/min FG 30-45 ml/min FG < 30 ml/min

™ Uso seguro Usar con precaucion M Uso no recomendado




Algoritmo terapéutico para el manejo
del paciente diabético con ERC

Modificaciones del estilo de vida
(terapia nutricional y ejercicio)

<+ Asintomatico li—r(HbAlc 252 %)
— HbA, 6,585 % ) — :
l HlperglucemlaJ

v <~ sintomatica
ml/min FG = 30-45 ml/min ml/min

v
IDPP4P

0
Repaglinida Insuling
0

J Metformina®

No se alcanza el objetivo de
HbA, * en 3 meses

IDPP4° Considerar otras opciones:

Repaglinida Repaglinida
IDPP4P

Metformina SU?® o repaglinida IDPP4b

IDPP4®

0 1 e
TZD Repaglinida Metformina

SGLT2-inhf 9 Insulina basal
Insulina basal Metforminae TZD¢
Agonistas GLP1-RA Agonistas GLP1-RA®

Nefrologia 2014;34(1):34-45



o

redGDPS

HbAIC8-10y
(GME 180240"1g/d)

nsuling
T M@I
GRADO DE

CONTROL
GLUCEMICO

CONDICIONANTE
CLINCO
PREDOMINANTE



Diabetes Care

Recomendaciones generales del uso de hipoglucemiantes

1)

AMERICAN DIABETES ASSOCIATION

STANDARDS OF

- MEDICAL CARE
- INDIABETES—2016

Mono I} Healthy eating, weight control, increased physical activity, and diabetes education
therapy | Metformin
Efficacy” high
Hypo risk low risk
Weight neutral / loss
Side effects Gl / lactic acidosis
Costs® low
If A1C target not achieved after ~3 hs of py, proceed to 2-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
| + + + o+ ek +
Dual Sulfonylurea Thiazolidine- §| | DPP-4 SGLT2 GLP-1 receptol
therapyT i dione inhibitor inhibitor agonist
Efficacy” high _L high _| intermediate 1} ! intermediate
Hypo risk moderate risk----= Elow risk ... 4+ lowrisk -4 lowrisk .
Weight gain -} gain 1 neutral L loss
Side effects | hypoglycemia .. ¥ edema, HF,fxs L. GU, dehydration
Costs” low & Lhigh A Lhigh __________
If A1C target not achieved after ~3 of dual therapy, proceed to 3-drug combination (order not meant to denote
l any ﬂ)eciﬁc prefer hoi dt-i\E lent on a variety of patient- and disease-specific factors):
! Metformin Metformin Metformin Metformin Metformin Metformin
| + + + + + +
Tri p|e Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor] | Insulin (basal)
thera + dione inhibitor inhibitor agonist !
Py x +
‘ | su L su |
‘ orI DPP-4-i I or. DPP-4-i or TZD
or} SGLT2-i or; SGLT2-i orl DPP-4-i I
: | or|GLP-1-RA or {GLP-1- Ot’I Insulin® I
W or or} Insulin®
; If A1C target not achi 1 after ~3 hs of triple therapy and patient (1) on oral bination, move to inje bles; (2) on GLP-1-RA, add
basal insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGLT2-i:
Metformin
v. ) ’ +
Combination . r :
injectable ‘ Basal insulin + LIULGHLETILE or | GLP-1-RA
thera pyﬂt . = e ———— e ———————————

| Diabetes Care Volume 39, Supplement 1, January 2016




Guidancefor Industry

Diabetes M ellitus — Evaluating
Cardiovascular Risk in New
Antidiabetic Therapiesto

Treat Type 2 Diabetes December 2008
Clinical/M edical

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

For new clinical studies in the planning stage:

e Sponsors should establish an independent cardiovascular endpoints committee to
prospectively adjudicate, in a blinded fashion, cardiovascular events during all phase 2
and phase 3 trials. These events should include cardiovascular mortality, myocardial
infarction, and stroke, and can include hospitalization for acute coronary syndrome,
urgent revascularization procedures, and possibly other endpoints.

e Sponsors should ensure that phase 2 and phase 3 clinical trials are appropriately designed
and conducted so that a meta-analysis can be performed at the time of completion of
these studies that appropriately accounts for important study design features and patient
or study level covariates. To obtain sufficient endpoints to allow a meaningful estimate
of risk, the phase 2 and phase 3 programs should include patients at higher risk of
cardiovascular events, such as patients with relatively advanced disease, elderly patients,
and patients with some degree of renal impairment. Because these types of patients are
likely to be treated with the antidiabetic agent, if approved, this population is more
appropriate than a younger and healthier population for assessment of other aspects of the
test drug’s safety.

e Sponsors also should provide a protocol describing the statistical methods for the
proposed meta-analysis, including the endpoints that will be assessed. At this time, we
believe it would be reasonable to include in a meta-analysis all placebo-controlled trials,
add-on trials (i.e., drug versus placebo, each added to standard therapy), and active-

% See Lancet, 1998, 352:837-853 and 854-865.

http://www.fda.gov/downloads/drugs/guidance- complianceregulatoryinformation/guidances/ucm071627.pdf.



Precauciones en el paciente con nefropatia diabética y farmacos
antidiabéticos orales

Evitar sulfonilureas con metabolismo exclusivamente renal (glibenclamida) y precaucion

con otras con menor metabolismo renal (glicazida)
Debe ajustarse la dosis de la insulina

En el caso de la metformina, la experiencia clinica y la recomendaciones de las guias ha

provocado un ajuste de dosis individualizado....

National Kidney Foundation. KDOQI clinical practice guideline for diabetes
and chronic kidney disease: 2012 Update. Am J Kidney Dis 2012; 60: 850—-886.




Metformina, insuficiencia renal y acidosis
lactica

Study

Incidence of Lactic Acidosis in
Patients With Type 2 Diabetes 92% algun grado ERC
With and Without Renal _
Impairment Treated With - Ninguna muerte

Metformin: A Retrospective Cohort - 23 ligados a comorbilidad
- No dif. significativas en relacion ERC

n_=77601 (337590 pacientes-afo)

35 Ac .lactica (10,37/100000/afo)

Incidence rate per Fisher exact
_l 1,000 person-years Comparison group IRR IRR, IRRy two-sided P value
Subgroup Patients LA events Person-years (95% Cl) Normal kidney function 1 1 1 1
All patients 77,601 &5 337,5002  1037(7.22-14.42) | |Mildly reduced kidney function 061 012 526 0.63
Kidney function Moderately reduced kidney function 2.27 0.56 20.00 0.41
Normal 6,038 2 26,266.0 7.61 (0.92-27.51) S | q d kid f . 5.26 0.37 21.43 0B
Mildly reduced 38,836 8 172,354.4 4.64 (2.00-9.15) EXeeViIce eCReNCYAN el : : : :
Moderately reduced 31,278 23 133,841.8 17.18 (10.89-25.79) IRR, incidence rate ratio; IRR, , lower bound of the incidence rate ratio; IRRy, upper bound of the
Severely reduced 1,449 2 5,127.9 39.00 (4.72-140.89) incidence rate ratio.

Richy F et al. Diabetes Care 2014; 37: 2291-95




FIDA (i e DFUG Safety Communications

FDA Drug Safety Communication: FDA reviseswarningsregarding use
of thediabetesmedicinemetforminin certain patientswith reduced
kidney function

Safety Announcement

[4-8-2016] The U.S. Food and Drug Administration (FDA) is requiring labeling changes
regarding the recommendations for metformin-containing medicines for diabetes to
expand metformin’s use in certain patients with reduced kidney function. The current
labeling strongly recommends against use of metformin in some patients whose kidneys
do not work normally. We were asked"  to review numerous medical studies regarding
the safet;/ of metformin use in patients with mild to moderate impairment in kidney
function,”* and to change the measure of kidney function in the metformin drug labeling
that is used to determine whether a patient can receive metformin. We have concluded
our review, and are requiring changes to the labeling of all metformin-containing
medicines to reflect this new information.

Health care professionals should follow the latest recommendations when prescribing
metformin-containing medicines to patients with impaired kidney function. Patients
should talk to their health care professionals if they have any questions or concerns about
taking metformin.

IV. PROVIDER CONSIDERATIONS/RECOMMENDATIONS

New recommendations from the FDA now allow metformin use in mild-mod renal insufficiency, making many more patients

candidates for metformin treatment. FDA recommendations include:

®  Before starting metformin, obtain the patient’s eGFR.

®  Metformin is contraindicated in patients with an eGFR below 30 mL/minute/1.73 m2.

®  Starting metformin in patients with an eGFR between 30-45 mL/minute/1.73 m2 is not recommended.

®  Obtain an eGFR at least annually in all patients taking metformin. In patients at increased risk for the development of renal impairment such as
the elderly, renal function should be assessed more frequently.

®  In patients taking metformin whose eGFR later falls below 45 mL/minute/1.73 m2, assess the benefits and risks of continuing treatment.
Discontinue metformin if the patient’s eGFR later falls below 30 mL/minute/1.73 m2.

®  Discontinue metformin at the time of or before an iodinated contrast imaging procedure in patients with an eGFR between 30 and 60

mL/minute/1.73 m2; in patients with a history of liver disease, alcoholism, or heart failure; or in patients who will be administered intra-arterial
Page 1 of 2 (continued on page 2)




Uso de hipoglucemiantes segun funcion renal

% of patients receiving
at least one antidiabetic
treatment at baseline

80

70
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50

m Insulin # OAD except metformin

= Metformin & other antidiabetic
treatments

= OAD without insulin or metformin
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eDFG (MDRD estimation) mL/min/1.73m?

Joly D et al. Diabetes Res Clin Pract. 2015 Feb 12. pii: S0168-8227(15)00049-2.



Empleo de los inhibidores de la DPP4 segun funcion renal

ERC

TRS

Farmaco
1,2,3a 3b 4 5
TFGe CrCl CrCl < 30 ml/min
> 45 ml/min >30 - < 45 ml/min
Sitagliptina Vv Vv Vv Vv
(100mg x 1) (50mg x 1) (25mg x 1) (25mg x 1)
Vildagliptina v V v \4
(50 mg x 2) (50mgx1) (50mg x 1) (50mg x 1)
Saxagliptina v v \4 No
(5mgx1) (2,5mgx 1) (2,5mgx 1) FRERITEIEREE
Linagliptina v V V v
(5mgx1) (5mgx1) (5mgx1) (5mgx1)

TRS: Terapia renal sustitutiva

Diabetes, Obesity and Metabolism 2011;13: 7- 18
World ] Diabetes 2014; 5: 651-658




Uso de iDPP-4 en pacientes con ERCA/TRS

Ref. Study n DPP-4 inhibitor Treatment Parameter Pre-treatment  Post-treatment Efficacy
duration (mo) dose (mg) (%)
Arjona Ferreira et al'” 12 64 Sitagliptin 25 HbAlc 7.9 7.2 -0.7
GA Unknown Unknown Unknown
Ito et al™ 6 5 Vildagliptin 50 HbAlc 6.0 5.5 =05
GA 21.8 19.7 2.1
Kume et al" 6 26 Vildagliptin 50 HbA1lc Unknown Unknown Unknown
GA 23.8 21.2 -2.6
Tto et al™ 6 9 Vildagliptin 50 or 100 HbAlc 6.7 6.0 0.7
GA 247 20.1 -4.6
Nakamura et al™ 24 16 Alogliptin 6.25 HbAlc 7.1 5.8 1.3
GA 225 19.6 -2.9
Nakamura et al™* 6 21 Linagliptin 5 HbAlc Unknown Unknown Unknown
GA 21.3 18.0 -2.3
Otsuki et al™ 6 14 Teneligliptin 20 HbAlc 6.4 Unknown -0.3t0o -0.8
7 GA 21.1 Unknown -1.7 to -2.3

ERCA: Enfermedad renal crénica avanzada

Nakamura et al. World J Diabetes 2015, 6: 840-849




Empleo de los analogos GLP-1R segun funcidén renal

Sus efectos adversos gastrointestinales pueden ser mas frecuentes en la ERC por lo que es importante vigilar |a tolerancia
del paciente, y monitorizar la funcion renal en caso de vomitos o diarrea® ",

Exenatida escalado cuidadoso de
la dosis de 5 pg a 10 pg

©

Liraglutida

Exenatida XR

Lixisenatida

XX XX X

Albiglutida

©
K
©
©

AEMPS CIMA. Fichas técnicas




Empleo de los iSGLT-2 segun funcioén renal

£ El tratamiento con empagliflozina (E) y canagliflozina (C) no debe iniciarse en pacientes con una TFGe <60 ml/min/1,73 m2,

en pacientes que las toleran y TFGe < 60 ml/min/1,73 m2 sistematicamente, la dosis de E y C debe ajustarse o mantenerse

a dosis bajas. El tratamiento con E y C debe interrumpirse cuando TFGe < 45 ml/min/1,73 m2 sistematicamente.

_ ERC estadio 1,2 ERC estadio 3 ERC estadio 4,5
Dapagliflozina ‘ “ “

Canagliflozina ‘ @ ?7? “
Empagliflozina ‘ @ ?? “

AEMPS CIMA. Fichas técnicas




Efecto cardio-renal de la I-SGLT2

Preservation of systemic
sodium/water homeostasis

SGLT2 inhibition

v

4 Proximal tubular natriuresis

v

4 Tubuloglomerular feedback

v

¥ Intraglomerular hypertension

v

¥ Albuminuria,

(

\

¥ Blood pressure
¥ Arterial stiffness

'

¥ Cardiac afterload

Maintenance of euvolemia

preservation of renal function >
v
¥ Renal, systemic inflammation
L
+ Cardiac preload
.
¥ Myocardial wall tension >
.
¥ Arrhythmogenesis

!

¥ LV remodeling

¥ Risk of hospitalization for heart failure, cardiovascular events

| Circulation. 2016;134:752-772.




Mecanismo accion iISGLT-2

(a)

Normal TGF
Appropriate Macula
afferent densa

iol Normal
arteriole GFR
tone —_—

~

SGLT2

(

Normal physiology

(b)
{ Elevated ]
Afferent GFR Decreased
arteriole Na* delivery to

macula

vasodilation ‘
\ densa

SGLT2 9

Hyperfiltration in early
stages of diabetic nephropathy

(c) Restored TGF
< e ]
(5 )

Afferent Normalization

o arteriole of GER
constriction ‘

o/

SGLT2
inhibition
in proximal
tubule

SGLT2 inhibition reduces
hyperfiltration via TGF

Curr Opin Nephrol Hypertens 2015, 24:96-103




Caracteristicas basales EMPA-REG

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

Body mass index, kg/m? 30.7 (5.2) 30.6 (5.2) 30.6 (5.3)
Weight, kg 86.6 (19.1) 85.9 (18.8) 86.5 (19.0)
Waist circumference, cm 105.0 (14.0) 104.7 (13.7) 104.8 (13.7)
Systolic blood pressure, mmHg 135.8 (17.2) 134.9 (16.8) 135.6 (17.0)
Diastolic blood pressure, mmHg 76.8 (10.1) 76.6 (9.8) 76.6 (9.7)
Heart rate, bpm* 70.7 (0.2) 71.0(0.2) 70.5(0.2)
LDL cholesterol, mg/dL 84.9 (35.3) 86.3 (36.7) 85.5 (35.2)
HDL cholesterol, mg/dL 44.0 (11.3) 44.7 (12.0) 44.5 (11.8)
eGFR, mL/min/1.73m? (MDRD) 73.8 (21.1) 74.3 (21.8) 74.0 (21.4)

>90 mL/min/1.73m?

488 (20.9%)

519 (22.1%)

531 (22.7%)

60 to <90 mL/min/1.73m?

1238 (53.1%)

1221 (52.1%)

1204 (51.4%)

<60 mL/min/1.73m?

607 (26.0%)

605 (25.8%)

607 (25.9%)

Data are n (%) or mean (SD) in patients treated with >1 dose of study drug

N Engl ) Med 2015;373:2117-28.




Resultados de evolucion de la funcion renal EMPA-REG
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N Engl ] Med 2016;375:323-34.




Resultados EMPA-REG pacientes > 60 ml/min/1,73m?2

—4+—Placebo —e—Empagliflozin 10 mg

—o—Empagliflozin 25 mg

86 1
E 84
<)
B
T 82
£
E 80
o
L
(aD) 78 -
8
= 76 -
C
©
o)
1S 74
o
2
3
=2 72 A
<
70 T T T T T T T T T T T T T T T
Baseline 4 12 28 52 66 80 94 108 122 136 150 164 178 192
Week
No. analyzed
Placebo 17181698 1674 1647 1591 1546 1457 1498 1328 1113 951 838 722 549 334
Empagliflozin 10 mg 17261700 1682 1669 1617 1590 1520 1561 1396 1150 987 885 772 589 388
Empagliflozin 25 mg 17221695 1687 1649 1613 1579 1500 1549 1414 1169 1006 901 796 626 388

N Engl ] Med 2016;375:323-34.




Resultados EMPA-REG pacientes < 60 ml/min/1,73m2

—a—Placebo  —e=Empagliflozin 10 mg —e=Empagliflozin 25 mg
56 -
&
E 54 1
o
0=
T 52
£
E 50
14
&
- 48 -
&
2 46
C
©
L)
£ 44 -
©
2
3 40
pe
<
40 LI T T T T T T T T T ] T T T
Baseline 4 12 28 52 66 80 94 108 122 136 150 164 178 192
Week
No. analyzed
Placebo 605597593 558 530 518 470 483 435 366 311 285 255 182 114
Empaglifiozin10mg 596590582 566 545 524 492 503 443 390 327 295 252 196 125
Empaglifiozin25mg 600593582 567 543 532 506 518 457 394 334 306 267 212 136

N Engl ] Med 2016;375:323-34.




Resultados de evolucion de la funcion renal EMPA-REG

A Incident or Worsening Nephropathy

Cumulative Probability
of Event (%)

No. at Risk
Empagliflozin
Placebo

100+

90
80|  Hazard ratio, 0.61 (35% Cl, 0.53-0.70)
2 P<0.001

60—
50
404
304
20
10

Empagliflozin

0 T T T T T T T 1
0 6 12 18 24 30 36 42 48

Month

4124 3994 3848 3669 3171 2279 1887 1219 290
2061 1946 1836 1703 1433 1016 833 521 106

B Post Hoc Renal Composite Outcome

100-
90
80
70
60
50
40-
30
20
10

Cumulative Probability
of Event (%)

74 Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
64 P<0.001

Placebo

Empagliflozin

0 T T T T T T T 1

0 6 12 18 24 30 36 42 48

0
0

No. at Risk
Empagliflozin 4645
Placebo 2323

6 12 18 24 30 36 42 48
Month

4500 4377 4241 3729 2715 2280 1496 360
2229 2146 2047 1771 1289 1079 680 144

N Engl ] Med 2016;375:323-34.




End-point renales en estudios recientes

EMPA-REG LEADER SUSTAIN-6
n 7020; 2,6y 9340; 3,8y 3297; 1,9y
Incident or worsening 0-61 (0-53-0-70); p<0-001 0-78 (0-67-0-92); p=0-003 0.64 (0.46-0.88); p= 0,005
nephropathy
New-onset macroalbuminuria 0:62 (0-54—0-72); p<0-001 0:74 (0-60-0-91); NR 0.54 (0,37-0,77); p=0,001
Doubling of serum creatinine 0:56 (0-39-0-79); p<0-:001 0-88 (0-66—1:18); NR 1.28 (0,64-2,58); p=0,48

concentration and eGFR <45
mL/min/1-73m?2

Need for renal replacement 0-45 (0-21-0-97); p=0-04 0-87 (0-61-1-24); NR 0,91 (0,4-2,07); p=0,83
therapy
Death due to renal disease 3 (empagliflozin) vs O (placebo);*  1-59 (0-52-4-87); NR NR

NR

NEJM 2016; onlineDOI:
10.1056/NEJMoal1607141

N Engl ) Med 2016;375:323-34.

N EnglJ Med 2016;375:311-22




Relacion entre control glucémico y MACEs

Hazard ratio
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:Es relevante la variabilidad glucémica en el
diabético con ERC?
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Objetivos de control en diabeéticos

Control glucémico:

HbAlc < 7 %*

Glucemia capilar preprandial 70 =130 mg/dl

Glucemia capilar posptrandial < 180 mg/dl

Presion arterial: < 140/85 mm Hg *

Control lipidico:

Colesterol LDL <100 mg/dl (P22 < 70)*
Triglicéridos < 150 mg/dl

Colesterol HDL > 40 mg/dl (V) /=50 mg/dl (M)

Abandono del tabaco

Lograr y mantener un peso adecuado:
Si es posible, el indice de masa corporal debe ser < 25 Kg/m?



Futuro de tratamientos para la nefropatia diabética

Mechanism

Agent

Situation

Endothelin-receptor antagonism

Avosentan
Atrasentan

Stopped due to adverse events
Ongoing RCT

Antjoxidant agents

Direct renal effect

N-Acetylcysteine

Inconclusive results

Probucol Apparent positive results
. . R Allopurinol Ongoing RCT
Xanthine oxidase inhibition Febuxostat Ongoing RCT

Transcription factor modulation

Ruboxistaurin

Stopped due to adverse events

Protein kinase modulation Imatinib Animal models/other indications
Fasudil Animal models
JAK-STAT pathway inhibition Baricitinib Ongoing RCT
D3-RA Animal models
Neurohormonal modification Sarpogrelate Ongoing RCT
ACTH Ongoing RCT
Endogenous agents Apelin Animal models
Activated protein C Animal models

Antifibrotic agents

Anti-TNFa Infliximab Animal models/other indications
. Pirfenidone Stopped due to adverse events
Anti-TGFp Fresolimumab Ongoing RCT
Anti-CTGF FG3019 Animal models
Chemokine inhibition CCX 140-B and others Ongoing RCT
o Tetracyclines Ongoing RCT
MMP inhibition XLO081, XL874 Limited efficacy

miRNA modulation

LNA-anti-miR-192

Animal models

Other agents
RAGE inhibition Pimggeding Stoppeq due to adverse events
Pyridoxamine Ineffective
Oral adsorbents Kremezin Moderate efficacy
Urotensin-II inhibition Palosuran Ineffective
Glycosaminoglycans Sulodexide Ineffective

RCT: randomized controlled trial; JAK-STAT: Janus kinase-signal transducer and activator of transcription; ACTH: adrenocorticotropic hormone; TNF-a:
tumor necrosis factor a; TGF- B, transforming growth factor 8; CTG: connective tissue growth factor; miRNA: microRNA; RAGE: receptor of advance glycation

end-products.

J Diabetes Res. 2015;2015:801348




CONCLUSIONES

La deteccion temprana de la nefropatia diabética es
sencilla y con coste bajo. Y relacionada con el
pronostico.

Es crucial la coordinacion entre niveles para optimizar
el manejo diagnodstico-terapéutico del paciente
diabético con ERC.

Empagliflozina ha demostrado beneficios CV mas alla
del control glucémico en pacientes renales.

Permanecen incognitas sobre variabilidad,
interacciones, confirmacion de resultados en estudios
diseinados para ERCy ND...



Gracias por su atencion

Delicate durability describes the human body,
and nowhere is this more apparent than in the
urinary tract. If the liver is all bulk and
thunder, the heart fist and thrust and piston,
and the brain a foamy paste of insubstantial
electricity, the parts of the urinary tract —
namely the kidneys, ureters, and bladder — are
a tracery of tubules and ducts of such a fineness
as would lay mad a master plumber, more,

a Venetian glassblower.

— RICHARD SELZER (1996)




