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Diabetes is the leading cause of CKD in developed countries and is 

rapidly becoming the leading cause in developing countries as a 

consequence of the global increase in type 2 diabetes and obesity. 

In the United States…diabetes accounts for 45% of prevalent 

kidney failure, up from 18% in 1980.
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… ruolo importante sull’omeostasi glicidica

RENE….

l’insufficienza renale è associata a multiple alterazioni del 

metabolismo dei carboidrati e dell’insulina, elementi che 

vanno considerati nell’approccio terapeutico, in 

particolare con insulina, al paziente diabetico con 

alterazione del GFR
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INSULINORESISTENZA

NELL’ IRC

Citochine 
proinfiammatorie

Tossine uremiche 

Stress ossidativo

Altri fattori: 
nutrizionali, 
ormonali…

Acidosi/Anemia

IperPTH

Ipovitaminosi D

Med Clin N Am 97 (2013): 135 - 156



Kidney International, 42 (1992): 1266-1282



IPOGLICEMIA



Diabetes, Obesity and Metabolism, 10,2008: 811-823



• Diminuisce la clearance dell’insulina

• Diminuisce la gluconeogenesi

• Entrambe aumentano il rischio di ipoglicemia



Kidney International, 42 (1992): 1266-1282



Med Clin N Am 97 (2013): 135 - 156



IN DIALISI….



SangueBagno di dialisi





COMPARTO SANGUE 
(glicemia > 100mg/dl)

COMPARTO BAGNO DI DIALISI 
(conc. Glucoso < 100mg/dl)

eritrocita glucosio insulina

Ther Apher Dial, Vol. 11, N 4, 2007



COMPARTO SANGUE COMPARTO BAGNO DI DIALISI

eritrocita glucosio insulina

Artif Organs, Vol. 35, N 4, 2011





there are no randomized controlled trials 

of diabetes therapies in patients with CKD

Pilmore HL. Nephrology. 2010;15:412-418



The rationale for insulin analogues is based on structural changes 

in the insulin molecule to take advantage of the analogue’s new 

pharmacokinetic properties, reproducing both basal (long-acting 

insulin analogues) and prandial (rapid-acting insulin analogues) 

insulin secretion more physiologically in response to glucose

Diabetes, Obesity and Metabolism, 10, 2008: 811-823



Nephrol Dial Transplant 1999 14 (S4):  5-6

the pharmacokinetic profile of insulin lispro, which has a 

short onset of action and a short duration of action, may 

not only facilitate the correction of hyperglycemia but 

may also decrease the risk of late hypoglycemic episodes, 

which is of increased relevance in hemodialysis patients.



Diabetes Care 2001 ; 24:886-890

Although   insulin levels were higher in patients with overt 

diabetic nephropathy, the metabolic response to regular 

insulin – although not to insulin lispro – was reduced. This 

finding would indicate that a higher dose of regular human 

insulin with the consequent higher risk of hypoglycaemia 

would be necessary in achieving the same metabolic effect in 

patients with overt diabetic nephropathy.



Br J Clin  Pharmacol 2005 Nov;60(5):469-76



Diabetologia 2002; 45: A259





Nephrol. Dial. Transplant. 2006;21:553-554







In the 0.5 group, 30%  experienced 

hypoglycemia (BG < 70 mg/dL) compared with 

15.8% of the 0.25 group (P = 0.08)



The Big Fear

Hypoglycaemia



CKD Predicts CVD
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Estimated GFR (mL/min/1.73 m2)





Riduzione del 30%Riduzione del 30%1515--2929

Riduzione del 50%Riduzione del 50%<15 or Dialisi<15 or Dialisi

Riduzione del 20%Riduzione del 20%3030--5050

No variazioneNo variazione>50 >50 

Total Insulin DoseTotal Insulin DoseGFRGFR

Maryann E, SHM, 2008Charpentier G,Diabetes Metab 2000; 26(4):73
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