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Categorias de Albuminuria

Descripcion e intervalo

Categorias
de IFR,
Descripciony
Alcance
(mL/min/1,73
m2

Prondstico de ERC por IFR y categorias Al A2 A3
de Albuminuria: KDIGO 2012 Aumento | Aumento | Aumento
normal o moderado Severo
30-299
<30 mg/g 3 zgng/g >300 mg/g
<3 mg/mmol ) >30 mg/mmol
mg/mmol
G1 Normal o elevado 590
G2 Descenso leve 60-89
Descenso leve-
G3a 45-59
moderado
Descenso
G3b moderado- 30-44
G4 Descensosevero| 15-29
G5 Fallo renal <15




¢\ EPIRCE

Epidemiciogia

o

Sociedad
da |la Insuficiencia Renal Cronica E =ola d
an Espaha spanola de
Nefrologia

\% (S Female

CKD stage (K/DOQI) %
Stage 1 (GFR>=90)

Stage 2 (GFR 60-89) 1.34 1.34 1.34
Stage 3 GFR 30-59 6.53 5.45 7.51
a 45-59 5,45 4,7 6,2

b 30-44

Stage 4GFR 15-29
Stage 5 GFR <15 0.03 0 0.05
Total CKD

2746 1302 1444

Otero A et al. EPIRCE Study Group. Nefrologia. 2010;30(1):78-86
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s . *
ClinicalTrials.gov
Aservice of the LI5S, National Institutes of Health
Ongoing Clinical Trials on Diabetes 29-01-15

N= 7946- 12015

e N= 1633- 2287

DM& Kidney disease
N=1337- 1874
B DM& Heart diseases
DM & vascular
complications

B DM & stroke

N=561- 3483

N= 297 - 442
DM & antunflam
drugs

N= 210 - 297




Incidence of end-stage renal
disease

45% of new cases of
ESRD are attributed to
diabetes

Patients with diabetes
account for 53% of new
dialysis treatments for

ESRD

In 2003, over $25 billion
In public and private funds
was used to treat kidney
failure

Minorities experience
higher than average rates
of nephropathy and
kidney disease

USRDS Annual Data Report, 2005.

Incidence of ESRD
resulting from primary
diseases (2003)

16%~_
3%

9%

M Diabetes

B Hypertension

B Glomerulonephritis
B Cystic kidney

Other causes




http/www. kidney-international.org

@ 2006 International Society of NMepihrelaogy

End-stage renal disease in diabetic persons:

Is the pandemic subsiding?
EA Friedman', AL Friedman” and P Eggers?

"Department of Medicine, State Urtiversity of Mew York, Downstate Medical Center, Brookfyr, New York, USAT ‘Department of Surgery,
Yale University, School of Medicine, Mew Haven, Connecticut, USA and *The National Institutes of Health, National institute of Diaberes

and Digestive and Kidney Diseases, Bethesda, Maryviand, USA
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Leveling off to the epidemic
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Kidney Int 2006; 70 (suppl 104):
s51-s54
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DIABETIC NEPROPATHY.
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m In type-2 DM, 20 — 40% of patients present malb after 10-15 y. of DM
diagnostic.

m DN Prevalence in Spain:
DM-1 23% (14% malb / 5% proteinuria / 4% RF)
DM-2 35% (23% malb / 5% proteinuria / 7% IRF)

44,250,000 people (april 2006) > 15-33,000 type 1 DN p.
600-880,000 type 2 DN p.

m Relative Risk of developing CKD 25 times superior with regard to non-
diabetic population.

Epidemiology of diabetic nephropathy in Spain

A0, FERNANDO IDE ALVARO, and JOSE Luis GORRIZ

Fr.7., Fospialet Liobregat, Barcelona, Spain; I1.U. La faz, Madrid, Spain: ard T
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Progresion de ND en DM-2

Evolucién clinica

Cambios Funcionales

Cambios estructur:

HTA

Normo
albuminuria -
) E— [ Anemia
Microalbuminuria

-iciencia renal Dialisis &

Modified from Mogensen, Am J Kid Dis 2001; 37 (Supl 2) S2-S6




. orbimortalidad en

%Enas mal Diabetics vs non diabetics
Analytic data (1)

Non Diabetics 672 Diabetics
(2) 443 (40 %)

Age y 66 = 14 69 = 10

Previous follow-up 51 = 64 38 + 45

Creatinine at base-line mg/dl 25107 2.3£07
GFR Cockroft, ml/in 30 £ 10 33 £ 11

Proteinuria, gr/d 09=x12 1.7+ 22
Cholesterol, mg/dl 198 £ 40 188 £ 42
LDL-c, mg/dl 120 *+ 36 108 £ 37
Hemoglobin, g/dI 128 £ 1.5 12.7 £ 1.8
Ferritin, ng/ml 156 + 165 159 + 143
Albumin, g/dl 4.0 =* 0.3 39+ 04

Martinez-Castelao A et al.BMC Nephrol. 2011 Oct 5;12:53. doi: 10.1186/1471-2369-12-53




Associated Cardio-Vascular risk factors

Non Diabetics Diabetics
670 (60 %) 440 (40 %)
% %

Gender male 61 67
Cardiovascular illn.* 31 48
Dyslipidemia** 64 78
CHD *** 14 20
Perypheral vasc 11 30

Cerebrovascular ilin. 11 13
Smokers 11 9
Heart failure 31 48

«* cardiovascular d: ischemic cardiop., CVA, peryphr. Vasculop..
«** Dyslipemia: t-chol> 200, TG > 150, LDL-c > 100
o*** angina or AMI.




Causas de Muerte
n=182

Desconocida cardiovascular

Muerte subita

Neoplasia

/ Cerebro-
vascular

Gastrointestinal.
/ hepatica Infécciosa

Gorriz JL, Mnez Castelao A et al (submitted)
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MER
b moraticad &
pacieNtes diAbGY

NA

Enfermedad REna

sSupervivencia KM segun DM o no DM

Probability

Diabetes mellitus

.\'hnmu_-

No diabetes .

P=0.15 Log rank test

Probabilidad a 1
ano

1 I

24 30 36 42 48 54

Follow-up (months)

Probabilidad a 4
anos

Probabilidad a 3
anos

Probabilidad a 2
anos

Probabilidad a 5
anos

0.97

0.92 0.87 0.83

0.78

0.96

0.90

0.73




Incidentes en Dialisis, Ao 2006, con diagndstico de DM
pmp y por grupos de edad

Incidentes ! ) pmp y Gr Edad




Taula 1 acients que inicien TSR a causa de 3 DM, nombre de pacients am DM Catalunyai taxa de pacients DM que nicien TSR, Periode 19%4-2010

by A

949596979899000102004050607080910
Wtpwst 8 8 8 o v % o 3 w] s\ ¥ u 5 7 u 2z

Wtpis2 % 00 16 W oW oW oW | 1% W] 18 B B o o’ 1
ND per DM secundaria 0 l 0 0 ] ] 0 ! 1 0 3 ) ! 1 0

TotalND 109 135 150 17 16 17 18 B 03\ m W A 06 213
PoblaoCaaluya’ 6076 60 6050 6119 U8 N8 62 631 4506 W 813 6995 IVRET
i

PrevalencaDM (%) * 47 56 o
Poblacd M estimada 245658 | 354351 e g

TakaDMpmp 417 557 4% 350
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Generalitat Catalunya. RMRC 2010
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Targeting the mechanisms of injury
in Diabetic Nephropathy

AGE and glucose Renin-angiotensin system

Proliferation/Hypertrophy
Inflammation

Cell death

Matrix accumulation

Inflammation

Hyperlipidemia
Hypertension
Major therapeutic interventions in diabetes

» Blood Pressure ( glucose ) control +Statins
+ ACE/ARB * Aspirin



Therapeutic targets in the management of
Dibetic Nephropathy

Insuklin resistamce reduction
Inhibidor PTP1B
Inhibidor GSK-3

Advanced Glycation End prloducts
inhibition (AGE)

Aminoguanidina

ALT-946

Piridoxamina

OPB-9195

LR-90

COL-8

Oxidative stress reduction
Epalrestat

Zopalrestat

Minalrestat

Antioxidants

VitaminesEy C

Apocinin, Boldin

Lipoic acid

Glucose Transport Inhibitors
T-1095

Bine Miorphogenic Protein BMP-7

Glycosaminoglicans
Sulodexide

Endothelin inhibitors
Avosentan, daru, atrasentan
LU-135252

Neutral endopeptidase inhibitors
Mapatrilat
CGS-26303

Cyclooxigenase-2 inhibitors
CS-58236

Prostayiclin analogues
IP-2334

Thromboxane A2 antagonists
S-1452
OKY-064

TGF-3 antagonists
CAT-152
Monoclonal antibodies

CTGF antagonists
FG-3019

Oligonucledtidos antisense
Anticuerpos monoclonales

Inflammatory Cytokines Modulators
Etanercept

Infliximab

Pentoxifilina

VEGF antagonists
SU-5416
VEGFR-TKki

Ac. monoclonals

PDGF antagonists
STI-571

GH/IGF inhibitors
PTR-3173
G120K-PEG

JB3

Proteinkinase C inhibitors
Ruboxistaurina

NF-kB inhibitors
Pirolidin DTCM

MAPK inhibitors
PD-98059
SB-2035870

Vasopressin antagonists
OPC-21268

Other

GC-811007

Neuroprotectans

SRAA inhibitors-new strategies

Inh R dual All-nefrilisina (ARNI)

Inh Aldosteron-sintasa CYP 11B2
LCI 699

Inh Aminopep? apstatin, ZGN201

Prorenin R block

ACEZ2 inhibition




EVALUACION DEL DIABETICOCON IR
m Velocidad de PROGRESION DE la ERC

m Diagndstico diferencial de la ERC vs IRA vs IRA
sobre IRC previa

m Deteccion de otra posible nefropatia no
diabética

m Complicaciones Micro- Macrovasculares




EVALUACION DEL DIABETICO CON IR

1. PROGRESION DE LA ERC

m  El Cl creatinina subestima el grado de IR por:

m Mala recogida de la orina

m Falsa medicion de la creatinina en orina;
infecciones,farmacos, ...

m  Masa muscular variable

m El paciente diabético puede requerir dialisis
“*adelantada” por ICCV o por desnutricion




Creatinina : 1.3 mg/dL (115 pmol/L)

FG: 100 ml/min/1.73m? FG: 50 ml/min/1.73m?2




Formulas derivadas de la creatinina

para estimacion de la funcion renal:

Filtrado glomerular estimado (MDRD y CKD-EPI)
Aclaramiento de creatinina estimado (Cockcroft-Gault)

[140 — edad (anos)| x peso (Kg)

CICr (ml/min) =
[72 x Cr (mg/dl)]

(x 0,85 mujeres)

FG (ml/min/1,73 m?2) =186 x Cr -1.7%% x edad 2202 x (0,742 si se trata de una mujer
y/o 1,210 si se trata de un afroamericano

Raza blanca u otra
Mujeres , GFR =144 x (Scr/0,7)709329 x (0,993)Edad
GFR =144 x (Scr/0,7)1.209 x (0,993)Edad
Varones € GFR =141 x (Scr/0,9)-041 x (0,993)Edad
GFR =141 x (Scr/0,9)-1.209 x (0,993)Edad

www.senefra.org

Calculos de las férmulas en la en www.senefro.org




EVALUACION DEL DIABETICO CON IR

DIAGNOSTICO DIFERENCIAL ERC VS IRA

Nefrotoxicidad por contraste yodado

“* aminoglucoésidos, AINEs, diuréticos
distales, IECA, ARA Il, etc

Cardiopatias: c. isquémica, ICCV, arritmias.

IRA sobre IRC previa:

= Prevencion hidratacion adecuada, stop IECA o ARA Il s.p.,
calcioantagonistas, contrastes no ionicos.




EVALUACION DEL DIABETICO CON IR

3. DETECCION DE NEFROPATIA NO
DIABETICA:

Nefropatias glomerulares

Embolismos de colesterol
Necrosis papilar

Infeccion urinaria, Pielonefritis Ag, cistitis,
prostatitis, abscesos prostatico / renal

Sepsis por gérmenes habituales / no
habituales




April 2010 www.jasn.org | SPECIAL ARTICLE

Vol. 21, No. 4
www.jasn.org Table 1. Glomerular classification of DN

Biopsy does not meet any of the criteria
mentioned below for class 11, I, or IV
GBM = 395 nm in female and =430 nnr
in male individuals ? years of age and

Mild or nonspecific LM changes and
EM-proven GBM thickening

older®
lla Mild mesangial expansion Biopsy does not meet criteria for class
1l or IV
Mild mesangial expansion in =>25% of
the observed mesangium
b Severe mesangial expansion Biopsy does not meet criteria for class

1l or IV
Severe mesangial expansion in =>25% of
I the observed mesangium
Biopsy does not meet criteria for class
v
At least one convincing Kimmelstiel—
Wilson lesion
Global glomerular sclerosis in =50% of

1l Nodular sclerosis (Kimmelstiel—
Wilson lesion)

v Advanced diabetic

- glomerulosclerosis glomeruli

Lesions from classes | through Il

-M, light microscopy.
On the basis of direct measurement of GBM width by EM, these individual cutoff levels may be

onsidered indicative when other GBM measurements are used.

Pathologic classification of Diabetic
Nephropathy

JA.

__jjj New pathologic classification for diabetic nephropathy
ASN» Inactivation of EGF receptor inhibits collecting duct development

AGANST KIDNEY DiseAsE Spontaneous remission in membranous nephropathy

i
i
g
]
#

5
i




April 2010
Vol. 21, No. 4
WWw.jasn.org

Pathologic classification of Diabetic

Cohen Tervaert TW, Mooyart AL, Amman K;Cohen AH
Cook HT, Drachenberg CB, Ferrario F, Fogo AB,

Haas M, de Heer E, Joh K, N6el LH,Radhakrishnan J,
Seshen SV, Bajema IM, Bruijn JA.

'Table 2. Interstitial and vascular lesions of DN

. Interstitial lesions

IFTA No IFTA 0
<25% 1
25% to 50% 2
>50% 3
interstitial Absent 0
inflammation Infiltration only in relation to IFTA 1
. Infiltration in areas without IFTA 2
Vascular lesions

| arteriolar hyalinosis Absent 0
At least one area of arteriolar hyalinosis 1
More than one area of arteriolar hyalinosis 2

presence of large - Yes/n

3 vessels
o} New pathologic classification for diabeti . . ik . .
ASNG eI S arteriosclerosis (score No intimal thickening
A Inactivation of EGF receptor inhibits collecting duct development £ . . . ;
] eos v be worst artery) Intimal thickening less than thickness of media

Intimal thickening greater than thickness of media

R R~ TERE, (B Ty o M A8 tal O, TR L[5 o




EVALUACION DEL DIABETICO CON IR

4. MICRO-MACROANGIOPATIA
= Micro: retino

nefro
neurop. sensitiva, motora, autonémica
= Macro:

ateroesclerosis acelerada / prematura
enfermedad Arterias Coronarias
cerebro-vascular

periférica, pié diabético

renal
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MANEJO DEL PACIENTE DIABETICO
CON INSUFICIENCIA RENAL

1. Control Na, proteinas y dietético-nutricional.
2. Control P.A. y de la HTA.
3. Control glucemia

4. Control dislipemia- factores riesgo CV
5. Control microalbuminuria-proteinuria

6. Control otros factores de riesgo:
- anemia

- alteraciones MO y M, hiperparatiroidismo 2°.




MANEJO DEL PACIENTE DIABETICO
CON INSUFICIENCIA RENAL

m Control dietético:

Restriccion protéica en fases inicales (evitar hiper FG).
Toeller et al, Diabetol 1977. Rudberg et al Diabetol 1998

Balancear ingesta protéica en fases avanzadas de IRC (riesgo catabolismo-
desnutricion), especialmente en presencia de proteinira elevada o Sindrome
Nefroético.

Reduccion de peso (DM-2), restriccion de Na
Valoracion excrecion Urea en orina

En estadio CKD-4 y 5: proteinas 0.6-0,8 gr/kg/dia , H de C 60-65%, grasas
mono-poliinsaturadas.




MANEJO DEL PACIENTE DIABETICO
CON INSUFICIENCIA RENAL

m Control HTA:

m Causas de HTA:

m Nefrop. Isquémica

m Vasculo-renal

m HTA Sistolica aislada

m Pseudo HTA (retencion hidro-salina)

m Secundarias: descartar Sme Cushing, feocromocitoma




Benefits of tight BP and tight glucose control

in UK Prospective Diabetes Study (UKPDS)
Group

Any diabetes-  Diabetes- Microvascular  Visual acuity
related endpoint related deaths endpoints

Risk Reduction

_32% p<0,05

*P<0.02: tight BP control (achieved BP 144/82mmHg)
vs less tight control  (achieved BP 154/87mmHg)
tP<0.03: intensive glucose control (achieved HbAlc
7.0%) v less intensive control (achieved HbAlc 7.9%)

UKPDS Group. BMJ 1998; 317: 703-13.
UKPDS Group. Lancet 1998; 352: 837-53




BENEFITS OF THE RAAS BLOCKADE OF in DM

IRMA-2 AVOID
MARVAL RENAAL

Benepict  (DVANCE Il

ROADMAP ORIENT
VITAL

DETAIL
AMADEUS

UAE (ug/min) <20 20-199 =200
mg/24h <30 30-299 =300
A/Cmg/g <30 30-299 =300

Ruggenenti P, et al. N Engl J Med 2004;351:1941-51. ADA. Diabetes Care 2004;27(1):79-83.




Hypothesis: Mechanisms of VDR

Activation Impact on cv QOutcomes
VDR

activation \

| Inflammation 1 Cardiomyocyte
remodeling

.
| Atherosclerosis

and vascular E | LVH
calcification Fl Heart failure —
}

| Morbidity and mortality

Li YC et al. J Clin Invest 2002;110:229-38; Mathieu C et al. Trends Mol Med 2002;8:174-9




MANEJO DEL PACIENETE
DIABETICO CON INSUFICIENCIA
RENAL

m Control glucemia:
= Control estricto vs menos estricto. Hipoglucemias.
Mejora retinopatia y riesgo CV y renal
: estado nutricional y de la resistencia a Insulina
y Infecciones

Mal control es predictor de :
m Incremento riesgo CV
m mortalidad en TSR




NEFROLOGIA. Vol. XVII. Num. 6. 1997

GUIA DE ACTUACION CLINICA

Documento de consenso sobre pautas de
deteccion y tratamiento de la nefropatia
diabética en Espafa

Sociedades Espafiolas de Diabetes, Endocrinologia, Medicina Familiar y Comunitaria y Nefrologia

%I
NEFROLOGIA. Vol. XXIl. Namero 6. 2002 ‘ ﬁ‘

Documento de consenso 2002 sobre pautas
de deteccion, prevencion y tratamiento de
la nefropatia diabética en Espana

Asociacion Espaiicla de Nefrologia Pedidtrica (AEN-PED). Sociedad Espaiiola de Diabetes (SEDIAB). So-
ciedad Espaiola de Endocrinologia y Nutricién (SEEN). Sociedad Espaiiola de Hipertension Arterial, y Liga
Espafiola para la tucha Contra la HTA (SEH-LELHA). Sociedad Espaiiola de Medicina Familiar y Comu-
nitaria (SEMFYC). Sociedad Espafiola de Medicina Rural y Generalista (SEMERGEN). Saciedad Espariola de
Nefrologia (SEN)

Documenio de Consensa elaborado a propuesta del GEENDIAB {Grupo Espancl de Estudio de la Netropatia Diabética), de la Socie-
dad Fspanola de Nefrologia.




TRATAMIENTO de la ND DN-OBJETIVOS
SPANISH CONSENSUS DOCUMENT 2002

OBJECTIVE

TOOLS

B.P. control

<130/ 80 mmHg

1° ACEI (DM1) o
ARB (DM2)
2° diuretic

Glycemic control

HbA.c < 7%

If RF, insulin

malb / proteinuria

< 30 mg/d
< 1g/d

Max. ACEI / ARB
tolerated

Lipids control

LDLc < 100 mg/dl
HDLc >45 Hor 55D
TG < 150 mg/dl

Diet
Weight loss
Estatins

Antiaggregation

AAS 75 - 125 mg/d

Tobaccco stoping

Gry paniol de
‘ ’ | Estu ela
i Mefi Diabética

geendia |




OBJETIVOS DE TRATAMIENTO PARA EL GRUPO DE

MULTIFACTORIAL TERAPIA CONVENCIONAL Y EL GRUPO DE TERAPIA INTENSIVA

Terapia Terapia

I N T E RV E N T I O N & Variable Convencional Intensiva
CARDIOVASCULAR AR
I L L N I N P AT I E N T S Presion arterial sistélica (mm Hg) <160 <135 <140 <130

Presion arterial diastdlica (mm Hg) <95 <85 <85 <80

W I T H T Y PE 2 D M . Hemoglobina glicosilada (%) <75 <65 <6.5 <6.5
T H E S-I- E N O 2 Colesterol sérico total en ayunas (mg/dl) <250 <190 <190 <175

Triglicéridos séricos en ayunas (mg/dl) <195 <180 <150 <150

E ; I U DY, Tratamiento con inhibidores de 1a ECA

independientemente de la presion arterial

No Si Si Si

Terapia con Aspirina:

Para pacientes con isquemia conocida

Para pacientes con enfermedad vascular periférica

Para pacientes sin enfermedad coronaria cardiaca o
enfermedad vascular periférica

. Riesgo relativo
Variable Valor de p
(95% IC)

Nefropatia 0.39 (0.17-0.87) 0.003

malb (n= 160)

Retinopatia 0.42 (0.21-0.86) (1X17]

Neuropatia 0.37 (0.18-0.79) 0.002
autonomica

Neuropatia 1.09 (0.54-2.22) 0.66 o
periférica f T T T 1
00 05 1.0 15 20 25

Mejor Mejor
terapia terapia
intensiva convencional

Gaede et al. NEJM 2003; 348: 383-93
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2. Management of hyperglucemia in the CKD
patient

2.1. Glycemic control estimation

-Glycated hemoglobin A1C (HbA1lc) is a key parameter to evaluate
the metabolic control In the CKD fpatient.

- HbAlc value is limited due to some circumstances:

-in uremia carbamilated hemoglobin is produced, interfering
HbAlc determination by liquid chromatography - elevated levels .

- False decrease of HbAIlc:
- less span life of erithrocytess
- transfusions
- ESAS

glycated albumin in hemodialysis (HD) : technical & economic
problems




2.2. Hypoglucemia and CKD

Factors in favor of hypoglycemia :
-Renal excretion of oral hypoglycemic agents

Insulin has a renal clearance - reduction of insulin necessities
when GFR < 60 mL/min/1,73 m2)

-Insulin degradation in peripheral tissues is reduced in CKD
-Uremic patients frequently present with hyporexia, desnutrition and
decreased liver glucogen deposits. And renal glyconeogenesis is also

decreased

-Hypoglucemia risk on dialysis is enhanced in authonomic polyneuropatic
patients




We fully recommend individualization of glycemic control objectives
-In type-2 DM of short duration without severe co-morbidities,
---> HbAlc 6,5%-7%.

- Also are applicable to patients with DM2 & mild CKD ERC
(FG > 60 mL/min/1,73 m2).

- In type-2- DM2 long duration, with important co-morbidities,
HbAlc 7,5%-8%

- In fragile elderly type-2-DM patients
HbAlc < 8,5%) .
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_Chlarpropam ide
Acetohexamide
Tolazamide
Tolbutamide
Glipizide
Glicazide
Glyburide
Glimepiride
Gliquidone
Repaglinide
Nateglinide

Acarbose
Miglitol
Pioglitazone
Sitagliptin
Vildagliptin
Saxagliptin
Linagliptin
Alogliptin
Exenatide
Liraglutide
Lixisenatide
Pramlintide
Dapagliflozin
Canagliflozin
Empagliflozin

D3 ko4 . ooswo . oD _
1,5g-850 mg/day* 500 mg/day** Consider carefully/Awaiting further data
~ 100-125 mglda :

o

Start at low doses and dose titration every 1-4 weeks

Reduce to 25 mg/day
Reduce to 50 mg/once daily
Reduce to 2,5 mg/once daily

e S

Reduceto 1

et dose oS megoncetorwicecaly o

Limited experience available

nts  Careful use if GFR 80-50 mL/min No experience available
Limited experience available L
Limited experience available G - _ : __
Reduced efficacy Careful monitoring —

Limited experience available

Arnouts P et al. NDT 2014;29(7):1284-1300

FIGURE 2: Suggested use and dose adaptation of glucose-lowering drugs according to the CKD stages (see also Table 1 for details
¢GR > 45 mL/min and 850 mg with eGFR 30-45 mL/min; **to be temporarily witheld in periods of unstable eGFR.
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Influence of time of day of
blood pressure-lowering
treatment on cardiovasculal
risk in hypertensive patient:

with type 2diabetes > 5() no contraindications

R.C. Hermida, D.E. Ayala, A. Mojon,
J.R. Ferndndez

Glycemic control,
otdor diabotic patients: the < 00, >45 INncrease monitoring r.
Diabetes and Aging Study

ESS. Huang, J.Y. Liu, H.H. Mofet, Fu nCtlon, 3-6 Mo.

P.M. John, A.J. Karter

Trends in the risk for
coronary heart disease

s <45, >30 lower dose 50%

in the U.S.: findings from

the National Health and Closely monltor I f

Nutrition Examination
Survey, 1999-2008

do not start new p

Obesity and type 2
diabetes: what can be
unified and what needs

to be individualized? < 30 Sto p metformin

R.H. Eckel, S.E. Kahn, E. Ferrannini,
A.B. Goldfine, D.M. Nathan,
M.W. Schwartz, R.J. Smith, S.R. Smith

Additional caution in:
Risk of ARF
P fluctuations of r.f.
Agmt other comorbidities
potentially interacting med.




Long-term efficacy and safety of linagliptin
in patients with type 2 diabetes and severe
renal impairment: a 1-year, randomized,
double-blind, placebo-controlled study

J.B. McGill, L. Sloan, J. Newman, S. Patel, C. Sauce,
M. vorn Fynatten, H.-J. Woerle

Serum levels of the adipokine progranulin
depend on renal function
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nephropathy

H.FE Gu, X. Zheng, IN. Abu Seman, T. Gu, I.R. Botusan
VIG. Sunkari, E.F. Lokman, K. Brismanr, S.-B. Catrina

Insulin resistance, brain atrophy, and cogni
performance in late middle—aged adults
A.A. Willette, G. Xu, S.C. Johnson, A.C. Birdsill,

E. M. Jonaitis, M.A. Sager. B.P Hermann, A. La Rue,
S. Asthana, B.B. Bendlin

Long-term efficacy & safety of Linagliptin in patie
with type 2 DM & severe renal impairment.
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SGLT2 Inhibition Reduces Renal
Glucose Reabsorption

Glomerulus Proximal tubule Distal tubule Collecting duct

Glucose
filtration

Reduced glucose
reabsorption

Increased
glucose

Loop of Henle excretion

Wright EM. Am J Physiol Renal Physiol 2001;280:F10-8; Lee YJ, et al. Kidney Int Suppl 2007;106:S27-35. Wright EM, et al. J Int Med 2007;261:32—43.
Han S. Diabetes 2008;57:1723-9




RAPIDA BASAL

Analogo rapido Rapida NPH Analogo
Novorapid® Actrapid® Insulatard NPH® Basal
Humalog ® Humulina regular® Humulina NPH® Levemir®
Apidra ® Lantus®
I

m Inicio: 1
h Maximo: 6
h Final: 12-1

h Inicio: ??
] Maximo: No pico
6 h Final: 24 h

m Inicio: 30
h Maximo: 2
h Final: 6

Inicio: 10
Maximo: 1
Final: C
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Acetohexamide
Tolazamide
Tolbutamide
Glicazide
Glyburide
Glimepiride
Gliquidone
Repaglinide
Nateglinide

Acarbose
Miglitol
Pioglitazone
Sitagliptin
Vildagliptin
Saxagliptin
Linagliptin
Alogliptin

Liraglutide
Shiauiiie

Pramlintide
Dapagliflozin
Canagliflozin

Empagliflozin

okl CKDSND
1,5g-850 mg/day* 500 mg/day** Consider carefully/Awaiting

Reduce to 50 mg/once daily
Reduce to 2,5 mg/once daily

) st
e i
L

S

Reduce dose
ilable e
~ Careful use if GFR 80-50 mL/min
available B o

Limited experience

Limited experience available

Reduced efficacy Careful manitoring Tebe R R

Limited experience available

Arnouts P et al. NDT 2014;29(7):1284-1300

FIGURE 2: Suggested use and dose adaptation of glucose-lowering drugs according to the CKD stages (see also Table 1 for details
¢GR > 45 mL/min and 850 mg with eGFR 30-45 mL/min; **to be temporarily witheld in periods of unstable eGFR.



GLUCAGON-LIKE PEPTIDE 1 (GLP-1)

Human e ==
CLP-] H-A-E-G-T-F-T-5-D-V-5-5-

Exenatide

SY-LE-G-QA-A-K-E-F AWV G-R-G

Liragluti

Albigiutide

\

e of human glucagon-tike peptide 1 (GLP-1), avaitable GLP-1 receptor agonists and albiglutide. Exenatide shares homology with
-1 and traglutide poss 97% homology, with a substitution {Lys—>Arg; at position 28 and a fatty acid chain attached at position
tamoyl spacer. Albiglutide possesses 87% homology to native GLP-1, with a substitution (Ala-—>Cly) at the digeptidyl peptidase
ne acids in red circles indicate points of non-homology to human GLF

Figure 1. Stru
human GLF

1 {DF V) cleavage s
. Adapted with parmission from Drucker and Nauck (2) and Stewart




GLP-1 AGONISTS : ALBIGLUTIDE

Human Albumin

30 mg week
50 mg biw.

100 mg mo.

Human GLP-1
Peptide 2

Figure 2. Theoretical structure of albiglutide. Albiglutide is comprised of a tandem repeat of two copies of recombinant human GLP-1(7-36) (blue and green
helices) fused to the N-terminus of recombinant human albumin (magenta). An alanine — glycine substitution on position 8 of both GLP-1 monomers (yellow
spheres) confers resistance to dipeptidyl peptidase 4 (DPP V).

Drugs of the Future 2010, 35(9): 701-712




GLP112755 TZDITZD-Met + placebo (155) 52 wks (3 y1) Add on to TZD/TZD-Met
HARMONY 1 TZDITZD-Met + albiglutide (155) y

Placebo (105) Monotherapy;
S;L\Eucz)ﬁfz 309 | Albiglutide 30 mg (102) 52wks (3yr)  Doseresponse

Albiglutide 50 mg (102)

Met + placebo (104) Add-on to Met;
GLP112753 | 0 | Met+albiglutide (315) 104 wks B y1) Comparison to DPP-4 & SU
HARMONY 3 Met + glimepiride (317) y

Met + sitagliptin (313)
GLP112754 179 Met/Met-SU + albiglutide (516) 52 wks (3 y1) Add-on to metlmet-Sl{ .
HARMONY 4 Met/Met-SU + glargine (263) y Comparison to basal insulin
GLP112757 Met/SU + placebo (116) Add-on to Met/SU:
HARMONY5 | 985 | MetSU + pioglitazone (288) 52wks (3yr)  Comparison to Pio

Met/SU + albiglutide (281)
GLP108486 535 | Olar (t0ADs) +albiglutide (292) . 1y Add-on to glargine + Met + TZD + oGl
HARMONY 6 Glar (+OADs) + lispro (294) WKS (1Y) Comparison to basal/bolus insulin
GLP114179 gq1 | MetSUITZD + albiglutide (422) sbkiie Add-on to Met/SUITZD;
HARMONY 7 Met/SUITZD + liraglutide (419) Comparison to liraglutide

: T Add-on to Met/SU/TZD in renal impaired;
P114130 Met/SUITZD + albiglutide (253) i '
i !DON s/ V) MeuSUTZD + sitacliptin (258 28 Wks (1) Comparison to DPP-4



Albiglutide Phase 3b-4 Clinical Plan
Renal Studies‘ |

Study 200892 — Severe Renal Impairment
Study 200982 — ESRD on Dialysis




MANEJO DEL PACIENTE DIABETICO
CON INSUFICIENCIA RENAL

m Control de otros factores: ANEMIA

= Correlacion Hb-evolucion retinopatia
m mortalidad en TSR

m En general: adecuar niveles de Fe, ferritina, ISAT, vit B y ac félico.

= Estudios CHOIR, CREATE, TREAT:

m controversia sobre nivel 6ptimo Hb en no diabético y en diabético
con IRC.

s Guias KDOQI-KDIGO- SEN:
m Individualizar trat® con AEEs (EPO):
= Hb 10-12 gr/dl (no diabético)

= No tratar con AEEs si Hb no < 9,5 gr/dl, especialmente si AVC
previo




MANEJO DEL PACIENTE DIABETICO
CON INSUFICIENCIA RENAL

= Control de otros factores: Alteraciones del Metabolismo Oseo y
Mineral en la IRC (CKD-MBD):

HIPERPARATIROIDISMO 2°:

HPTS es un factor de riesgo CV . Calcificaciones
vasculares

Enfermedad Osea Adinamica (PTH normal-incluso
descendida, con bajo recambio 0seo (low-turnover)
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MANEJO DEL PACIENTE DIABETICO
CON INSUFICIENCIA RENAL

Preparacion para el Tratamiento Sustitutivo Renal (TSR)

Remision Precoz:
Plantear si FGe = 0 < 25 ml/min

Valoracion cuidadosa de técnica mas adecuada (indiv  idualizar). Programa “ELECCION:

= Si Hemodidlisis : acceso vascular:
m Estudio Rx, EMG, doppler-> preservar vasos

= Si Dialisis Peritoneal
m Estudio abdominal, catéter peritoneal. DPCA vs DPA

m Trasplante Renal (DM-1y DM-2) o Reno-Pancreéatico (DM-1)
m TR donante vivo ( si lo hay) o de cadaver.
m Valoracion estricta CV: talio esfuerzo, coronariorafia ?, arts iliacas

m Cuidados Paliativos (Tratamientro conservador)
m en el paciente no tributario de TRS

Martinez Castelao A et al. Nefrologia 2014; Nefrologia. 2014;34(2):189-98.




AGENDA

ERC en Espana
DM como causa de ERC
Evaluacion clinica del paciente diabetico con ERC:

Velocidad progresion del dafio renal

Dgco diferencial ERC vs IRA
Despistage de otra nefropatia no diabética
Complicaciones micro-macroangiopatia

Manejo clinico del paciente diabético con ERC

Guias, Documentos consenso y Recomendaciones Clinicas
Practicas

Intervencion multifactorial-multidisciplinar

Mensajes para casa




MULTIFACTORIAL INTERVENTION
antiatherosclerosis therapy

yslipideaemia

Statinas
Fibrates

Hiperglycemia
Insulin -resistance

Life style

SUlim
Metformin
Glytazones ?
I-DPP4

Hypertension

ACEI
ARB
B-blockers
Calciumantagonists
Diuretics

Aggregation & Plattelet ‘
activation A

Aspirin N iE |
Iopldogrel Ry |




therapy

Bk
= B I
._,'; = . Conventional therapy mx___r-iu'”' -
= —r
s 5 -
= 56 _I T
= e
E L:I: 40 s
- 2 P=0.001 fm,r"_ —
= @ 30 - —EJM_.Mﬂ#mW
= o ekl —_ It ive th
= 2 20 ﬁwm ntensive therapy
E S £
=
o 10— f-{j,.-:-—r‘““““
G T = T T F T T ¥ T T T T T T
O 1 2 3 < 5 &3 7 Z = 1 11 12 13
Years of Follow-up
Mo. at Risk
Imtenzsive therapy BO 72 65 6l 56 30 ay 31
Canventional 53 Fo ol 44 13 20 25 14
therapy
A
— B0
sl
= F0O -
e
(1]
4 60 -
= i
50— PR
§ Conventional therapy o
& a0 e
)= 10 P=0.02 i=r L
- J,f P
- “J____J..f"
- 20_. L =
L:“ _.:—"“'rrr-::'; Intensive therapy
=5
= el e
b L T T T T T H T T T T T T T
L] 1 2 E 4 5 L] F i3 9 10 11 12 13
Years of Follow-up
MNo. at Risk
Intensive therapy 80 Ta 75 72 LS 3 o2 57 39
Conventional 20 L rrd a9 o3 51 43 30

Gaede et al N Enal J Med 2008:358(6); 580-591




AGENDA

ERC en Espana
DM como causa de ERC
Evaluacion clinica del paciente diabetico con ERC:

Velocidad progresion del dafio renal

Dgco diferencial ERC vs IRA
Despistage de otra nefropatia no diabética
Complicaciones micro-macroangiopatia

Manejo clinico del paciente diabético con ERC

Guias, Documentos consenso y Recomendaciones Clinicas
Practicas

Intervencion multifactorial-multidisciplinar

Mensajes para casa




Mensajes para casa. 1.

La Diabetes mellitus supone una elevada incidencia &
prevalencia como causa de ERC.

Los mecanismos de aparici ény progresi én de la lesi én
renal en la DM son m dltiples y act dan interaccionados

Numerosas mol éculas actuando sobre diversas dianas
terap éuticas estan en investigaci én o ya en aplicaci én
clinica para frenar la progresi én de la lesi én renal diab ética.




Mensajes para casa. 2

= Disponemos de numerosas opciones terapeuticas
para el manejo de la hiperglucemia en el paciente con
ERC

Precisamos de un adecuado conocimiento de la
farmacocinética, y farmacodinamia y perfil de
seguridad de los farmacos hipoglucemantes para un
manejo adecuado en el paciente con ERCD, evitando
especialmente los episodios de hipoglucemia

El mejor camino para disminuir la incidencia de
ERCD es la deteccion precoz de la DMy del dafno
renal, para aplicar precozmente las recomendacione
clinicas y los documentos que dimanan de la
medicina basada en la evidencia




Recursos suficientes:

Los embalses deben de construirse en las cabeceras
de los rios y no en la desembocadura donde la fuerza
de la corriente es ya imparable

Asistencia primaria Endocrinologia
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Neurologia y

’Iefmin gia

'{,-.-*“ d Cardiologia Medicina Interna
" Cirugia vascular
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ESTRATEGIAS
EN ENFERMEDADES
CRONICAS DEL SNS

= Enf Pulmonar Obstructiva Cronica
(EPOC)

m Diabetes Mellitus

= Enfermedad Renal Cronica (ERC) “
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