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FACTORES QUE AFECTAN EL CONTROL
GLICEMICO EN LA E.R.C. AVANZADA

« | Degradacién Renal de Insulina.
« | Gluconeogénesis renal
e Farmacocinética y Farmacodinamica de

hipoglicemiantes:
— Excrecion Renal
— Absorcion, Distribucion, Metabolismo
o Estado Nutricional/Estado Inflamatorio

e Resistenclia a la Insulina/Defecto Secretor
de Insulina




Perfil Riesgo Hipoglicemia

* Enfermedad Renal Cronica Avanzada (I1V-V)
» Edad avanzada

» Extensas Comorbilidades

CONTROL

INTENSIVO RIESGO
GLUCEMIA HIPOGLICEMIA




FACTORES QUE AFECTAN EL CONTROL GLICEMICO
EN LA E.R.C. AVANZADA: INTERPRETACION HbAlc

| Vm Hematies (30-70%):

— Menor tiempo de exposicion de hematies a la
Glucosa

 Agentes Estimulantes de la Eritropoyesis:
— 1 N° de Hematies inmaduros: | Glicosilacion

o Alternativas:
— Albumina Glicada
— Fructosamina
— 1,5-Anhydroglucitol



Riesgo de Muerte (cualquier causa)

Association Between Glycemic Control and
Adverse Outcomes in People With Diabetes Mellitus
and Chronic Kidney Disease

A Population-Based Cohort Study

Sabin Shurraw, MD; Brenda Hemmelgarn, MD, PhD; Meng Lin, MSc; Sumit R. Majumdar, MD, MSc;
Scott Klarenbach, MD, MSc; Braden Manns, MD, MS; Aminu Bello, MD, PhD; Matthew James, MD, PhD;
Tanvir Chowdhury Turin, MD, PhD; Marcello Tonelli, MD, SM:; for the Alberta Kidney Disease Network

Arch Intern Med. 2011;171(21):1920-1927
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Management of Hyperglycemia, Dyslipidemia, and Albuminuria
in Patients With Diabetes and CKD: A Systematic Review for a
KDOQI Clinical Practice Guideline

Yelena Slinin, MD, MS,"? Areef Ishani, MD, MS, "2 Thomas Rector, PhD,’
Patrick Fitzgerald, MPH," Roderick MacDonald, MS," James Tacklind, BS,"?
Indulis Rutks, BS, and Timothy J. Wilt, MD, MPH"-?

Am J Kidney Dis. 60(5):747-7609.
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HIPOGLICEMIAS INCIDENTES SEVERAS

Hypoglycemia, severe®

Intensive Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
ACCORD 2008 B30 5128 261 5123 39.1% 3.18(2.78, 363 . 3
ADVANCE 2008 150 5571 81 5560 34.0% 1.85 (142, 2.42) —i—
Duckworth (VADT) 2009 76 892 2 B99 26.9% 2.74[179, 4.18] ——
Total (95% Cl) 11591 11581 100.0% 2.54 [1.75, 3.69] i
Total events 1056 370
Heterogeneity: Tau® = 0.08; Chit = 12.56, df = 2 (P = 0,002); I* =84% ) I

1 1
0.2 05 1 2 5

Test for overall effect 7 = 4.88 (P < 0.00001) E s Worve: Eswes kil Care



Hemoglobin A, Levels and Mortality in
the Diabetic Hemodialysis Population

Findings from the Dialysis Outcomes and Practice Patterns Study
(DOPPS)

Diabetes Care 35:2527-2532_2012
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Glycemic Control and Cardiovascular Mortality in
Hemodialysis Patients With Diabetes

A 6-Year Cohort Study

Joni Ricks,! Miklos Z. Molnar,"? Csaba P. Kovesdy,”! Anuja Shah,” Allen R. Nissenson,%”

Mark Williams,® and Kamyar Kalantar-Zadeh!>™?
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DPP-V Inhibitors.
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Nephrol Dial Transplant (2010): Editorial Comments

Antidiabetic Therapy in Patients with Chronic Kidney Disease

G. Schernthaner - State of the Art Lecture
EDTA-ERA Congress in Stockholm (2008)

Antidiabetic Drug

Insulin

Liraglutide
Exenatide
Sitagliptin

Glitazones

Miglitol
Acarbose
Repaglinide

Glimepiride

Gliclacide
Dose Reduction

Metformin

GFR >60 <60->30 <30 Haemodialysis

Inhibidores SGLT2 =====—==- > Pérdida de eficacia



Efficacy of vildagliptin in combination
with insulin in patients with type 2 diabetes
and severe renal impairment

Vascular Health and Risk Management 2013:9 21-28
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Efficacy and Safety of Sitagliptin in Patients With Type 2
Diabetes and ESRD Receiving Dialysis: A 54-Week
Randomized Trial

Juan C. Arjona Ferreira, MD,” Dalila Corry, MD,? Carl E. Mogensen, MD,?
Lance Sloan, MD,” Lei Xu, PhD,"” Gregory T. Golm, PhD,” Edward J. Gonzalez, BS,’
Michael J. Davies, PhD,” Keith D. Kaufman, MD," and Barry J. Goldstein, MD, PhD’

Am J Kidney Dis. 2013;61(4):579-587
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CONCLUSIONES

 En la Enfermedad Renal Cronica
Avanzada no didlisis (ERC IV-V) y

comormibilidades debe evitarse una
HbA1c<7%

e En los Enfermos en Hemodialisis la
HbA1lc diana debe situarse entre 7-8%

e |Los farmacos no insulinicos deben

utilizarse teniendo en cuenta el filtrado y
sus modificaciones en el tiempo.



INSULINOTERAPIA ERC

Req
Pro

Req

AVANZADA

uerimientos Basales: Insulina Accidn
ongada (Glargina) o Intermedia (NPH)

uerimientos Nutricionales: Accion

rapida
Hemodialisis: Menor requerimiento el dia
de la sesion HD

DP:

Utilizacion Icodextrina

“Reevaluaci 0n y ajustes frecuentes "



Noninsulin glucose-lowering agents
for the treatment of patients on dialysis

Colleen Flynn and George L. Bakris

Table 1 | Noninsulin glucosedowering agents that can be used safely in patients with CKD on dialysis

Drug class Mild CKD (stage 2 and early stage 3, Moderate CKD (stage 3a and 3b, ESRD (stages 4-54,

eGFR 50-80 ml/min/1.73m?) eGFR 30-50 ml/min/1.73 m=) eGFR <30 ml/min/1.73 m=)
Sulfonylureas*
Gliclazide Starting dose 40mg daily, increase dose S0mg daily 25mg daily

until adequate control is achieved

Glipizide Preferred agent because no active metabolites Mo dose adjustment necessary Mo dose adjustment necessary
are excreted by the kidney
Mo dose adjustment necessary

DPP4 inhibitors

Sitagliptin Mo dose adjustment necessary 50mg daily 25mg daily

Linagliptin® Mo dose adjustment necessary Mo dose adjustment necessary Mo dose adjustment necessary
Thiazolidinediones

Pioglitazones Mo dose adjustment necessary Mo dose adjustment necessary 1530 mg daily has besn used safely™*
Megiitinides

Repaglinide Mo dose adjustment necessary! Mo data Mo clear guidelines exist

GLP-1 analogues

Liraglutice Mo dose adjustment necessary Mo data Mo clear guidelines exist

*Monitoring for hypogheasmia is required. *This dug has not yet been studied in patients on dialysis; howswver, the drug is metabolized by the liver and there is no evidence that a safety issue
rmight. exist in patients with renal impairment. $5hould not be ussd in patients with heart failure. llin patients with stags 1-4 CKD; doss reduction might be required in patients with stags &
R Abbreviations: CKD, chronic kidney dizease; DPP4, dipeptidyl peptidazss 4; eGFR, estimated gomerular filtimtion rate; ESRD, end-stags renal dissass; GLP-1, glucagonike peptids 1.



Role of Intensive Glucose Control in Development of Renal
Endpoints in Type 2 Diabetes: Systematic Review and Meta-

analysis
Steven G. Coca, DO, MS'2, Faramarz Ismail-Beigi, MD, PhD>, Nowreen Haq, MD, MPH?*,

Harlan M. Krumholz, MD, SM'2.6.7 and Chirag R. Parikh, MD, PhD'-2
Arch Intern Med 2012 May 28: 172(10): 761-769.

A. Doubling of Serum Creatinine

Intensive Therapy  Standard Therapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ACCORD 3592 5041 357 5035 62.5% 1.10[0.96, 1.26] E
ADVANCE 67 5571 61 5569 156% 1.10[0.78, 1.55]
UKPDS 33 Fi 2140 7 895 1.9% 0D.42[0.15,1.18]
VADT 78 882 78 084 200% 1.00[0.74,1.35] . o
Total (95% Cl) 13644 12383 100.0% 1.06 [0.92, 1.22] ]
Total events 544 503
Heterogeneity. Tau®= 0.00; Chi*= 3.46, df= 3 (P=0.33); F=13% Fum 051 ; 150 1004

Test for overall effect 2= 0.76 (P =0.44) Favors intensive Favors standard



ENSAYQOS CLINICOS RECIENTES SOBRE EL CONTROL INTENSI VO
Vs CONVENCIONAL DE LA DM TIPO 2 (cualquier funci 6n renal)

Table 3. Target and Achieved HbA, . Levels in the Intensively and Conventionally Treated Groups of Three Recent Clinical Trials
that Examined Different Levels of Glycemic Control in Patients with Type 2 Diabetes

Intensive Treatment Conventional Treatment
Study Target Achieved Target Achieved
ADVANCE™ <6.5% 6.5% Unspecified 7.3%
ACCORD?** =<6.0% 6.4% 7-9% 7.5%
VADT= <6.0% 6.9% = 0% 8.4%

Abbreviations: ACCORD, Action to Control Cardiovascular Risk in Diabetes: ADVANCE, Action in Diabetes and Vascular Disease:
Preterax and Diamicron Modified Release Controlled Evaluation; VADT, Veterans Affairs Diabetes Trial.



Management of Hyperglycemia, Dyslipidemia, and Albuminuria
in Patients With Diabetes and CKD: A Systematic Review for a
KDOAQI Clinical Practice Guideline

Yelena Slinin, MD, MS,”-? Areef Ishani, MD, MS,"? Thomas Rector, PhD,’
Patrick Fitzgerald, MPH,” Roderick MacDonald, MS,” James Tacklind, BS,"?
Indulis Rutks, BS,” and Timothy J. Wilt, MD, MPH"-?

Am J Kidney Dis. 60(5):747-769.

Cardiovascular mortality

Intensive Usual care Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

ACCORD 2008 135 5128 94 5123 34.2% 1.43[1.11, 1.86] — &

ADVANCE 2008 253 5511 289 5569 38.5% 0.88 [0.74, 1.03] — &

Kumamoto 2000 1 55 3 95  24% 0.33[0.04, 3.11] *

VADT 2009 40 892 33 899 24.9% 1.22[0.78, 1.92] &

Total (95% Cl) 11646 11646 100.0% 1.10[0.77, 1.57] *

Total events 429 419
|
1

Heterogeneity: Tau? = 0.08; Chiz = 11.50, df = 3 (P = 0.009); F = 74% l l l
Test f Il effect: Z =0.53 (P =0.59 S f 1o 2
est for overall effect: Z = 0.53 (P = 0.59) Favors Intensive Favors Usual Care



National Kidney
Foundation-

KDOQI

KDOQI CLINICAL PRACTICE GUIDELINE FOR DIABETES
AND CKD: 2012 UPDATE

2.1: We recommend a target hemoglobin A,  (HbA, ) of ~7.0% to prevent or delay progression of
the microvascular complications of diabetes, including DKD. (14)

2.2: We recommend not treating to an HbA  _ target of <7.0% in patients at risk of hypoglycemia. (I1B)

2.3: We suggest that target HbA,_ be extended above 7.0% in individuals with co-morbidities or
limited life expectancy and risk of hypoglycemia. (2C)



Stimulate insulin secretion

t Glucose metabolism

(metformin ), } Insulin resistance

t Glucose intake
} Free fatty acid output

Slow gastric emptying

Suppress glucose production



