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Metformin in Patients With T2D and Kidney Disease - A Systematic Review 
Silvio E. Inzucchi, et al  - JAMA. 2014;312(24):2668-2675.  
 

OBJECTIVE To assess the risk of lactic acidosis associated with metformin use in individuals with impaired 
kidney function.  
… 
RESULTS Although metformin is renally cleared, drug levels generally remain within the therapeutic range 
and lactate concentrations are not substantially increased when used in patients with mild to moderate 
chronic kidney disease (estimated glomerular filtration rates, 30-60 mL/min per 1.73m2). The overall incidence 
of lactic acidosis in metformin users varies across studies from approximately 3 per 100 000 person-years to 
10 per 100 000 person-years and is generally indistinguishable from the background rate in the overall 
population with diabetes. Data suggesting an increased risk of lactic acidosis in metformin-treated patients 
with chronic kidney disease are limited, and no randomized controlled trials have been conducted to test the 
safety of metformin in patients with significantly impaired kidney function. Population-based studies 
demonstrate that metformin may be prescribed counter to prevailing guidelines suggesting a renal risk in up 
to 1 in 4 patients with type 2 diabetes mellitus—use which, in most reports, has not been associated with 
increased rates of lactic acidosis. Observational studies suggest a potential benefit from metformin on 
macrovascular outcomes, even in patients with prevalent renal contraindications for its use.  
CONCLUSIONS AND RELEVANCE Available evidence supports cautious expansion of metformin use in 
patients with mild to moderate chronic kidney disease, as defined by estimated glomerular filtration rate, with 
appropriate dosage reductions and careful follow-up of kidney function. 
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JAMA. 2014;312(24):2668-2675.  

Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate. 
aThis strategy has not been evaluated or validated in a clinical trial; there are no data to 
support its efficacy, safety, or potential to improve clinical outcomes. 
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“Puo’ essere utilizzato in paziente con insufficienza epatica e con insufficienza 
renale sino a un GFR stimato > 25 ml/min/1.73 m2” 
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alogliptin 
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(1) Alcune sulfoniluree (gliquidone, glipizide e gliclazide) hanno metabolismo 
prevalentemente epatico, ma non sono state studiate in insufficienza renale e non 
hanno quindi l’indicazione. 
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REPAGLINIDE – SCHEDA TECNICA  
 
La repaglinide è escreta principalmente per via biliare e quindi non è sensibile alle malattie 
renali.! di conseguenza “ il metabolismo, e con questo la clearance della repaglinide, 
può essere alterato da farmaci che influenzano questi enzimi del citocromo P-450 sia 
per via inibitoria che induttiva…” 
 
L’8% di una dose di repaglinide è escreta attraverso i reni e la clearance plasmatica 
del prodotto è ridotta nei pazienti con insufficienza renale. .. è opportuno porre 
attenzione nell’aggiustare la dose in questi pazienti. 
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- PROACTIVE CKD post-hoc analysis: circa 600 pz con eGFR MDRD < 60 
- Am Soc Nephrol 19: 182–187, 2008.  

- PIOREN STUDY: Comparison of the Effects of Pioglitazone versus 
Placebo when Given in Addition to Standard Insulin Treatment in Patients 
with Type 2 Diabetes Mellitus Requiring Hemodialysis  ! 25 PTS (30mg) 

- Conclusions: is a well-tolerated treatment option that improves glycemic control 
with simultaneous insulin-sparing potential.  

- Nephron Extra 2012;2:104–114 



“Gliflozine”  



Schematic representation of the metabolic clearance of insulin and C-peptide. 
The major site of endogenous insulin degradation is the liver. The kidney 
plays a greater role in the degradation of C-peptide and exogenous insulin. 





- Studies of insulin therapy in different stages of CKD are quite limited.  
 
- However, given the risk for hypoglycemia that is simultaneously 
accompanied by an increase in insulin resistance, fast-acting and long-
acting analogues are preferred .  
 
- Rave et al.  conducted a study on a small population of T1D with and 
without diabetic nephropathy and with and without renal failure, and they 
compared the differences in pharmacokinetics and 
pharmacodynamics between regular insulin and insulin lispro.  
- Aisenpreis et al demonstrated that the pulsatile pharmacokinetic profile 
of insulin lispro may facilitate the correction of hyperglycemia and 
may reduce the risk of hypoglycemic events, which is particularly 
important for the type 1 and 2 diabetic population undergoing 
hemodialysis. 

Management of hyperglycemia in patients with 
diabetes and CKD - Use of insulin -  

Neto et al: -JNEPHROL 2013; 26(4): 629- 635 



- Toyoda et al. demonstrated that in 14 hemodialysis undergoing patients 
who were being treated with neutral protamine Hagedorn (NPH) based 
basal-bolus insulin therapy, regular insulin, NPH insulin or premixed insulin 
and who were switched to glargine, an improvement in quality of life 
and a reduction in frequency of hypoglycemic episodes occurred  

Management of hyperglycemia in patients with 
diabetes and CKD - Use of insulin -  

Neto et al: -JNEPHROL 2013; 26(4): 629- 635 
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F. TERAPIA FARMACOLOGICA DEL DIABETE 
1. DIABETE TIPO 1 
 
RACCOMANDAZIONI …. 
 
Relativamente ai pazienti con insufficienza renale, le proprietà 
farmacocinetiche dei tre analoghi vengono mantenute . 



Riduzione dose insulinica del 25 % per GFR 10 – 50 ml/min 
 
Riduzione dose insulinica 50% per GFR < 10 ml/min 

ACP, 1999 
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