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45mL/min/1.73m2.9,12 In the USA, metformin is con-
traindicated for men with serum creatinine �1.5mg/
dL and for women with serum creatinine �1.4mg/
dL;5 eGFR calculated for these creatinine values 
ranges from 66mL/min/1.73m2 in a 20-year-old man 
(54mL/min/1.73m2 in a 20-year-old woman) to 43mL/
min/1.73m2 in an 80-year-old man (36mL/min/1.73m2 
in an 80-year-old woman). 

A recent observational study of 51,675 T2DM 
patients with a mean follow-up of 3.9 years supports 
the NICE guideline recommendations.13 A composite 
endpoint including acidosis, shock, acute renal failure 
and serious infections was used to evaluate the occur-
rence of lactic acidosis. Metformin, compared with 
any other treatment, showed reduced risks of acidosis/
serious infection and all-cause mortality in patients 
with eGFR 45-60mL/min/1.73m2, and no increased 
risks of all-cause mortality, acidosis/serious infection 
or cardiovascular disease were found in patients with 
eGFR 30-45mL/min/1.73m2. A prospective observa-

tional study evaluated acute kidney injury and lactic 
acidosis in patients treated with metformin.14 A total 
of 29 cases were identified over 4 years; however, 
moderate renal impairment was not associated with a 
higher risk of dialysis-dependent acute kidney injury 
in patients who develop lactic acidosis and it seems 
not to influence prognosis. In this study, an episode 
of acute gastroenteritis precipitated the event in 26 
cases, showing that volume depletion and hypoperfu-
sion appear to aggravate the severity of metformin-
related metabolic acidosis when associated with an 
acute kidney injury.

Although the use of metformin in moderate CKD 
is still controversial, we think that its use should be 
avoided in patients with CKD stages 3-5 with other 
risk factors for lactic acidosis. In patients without risk 
factors, the available evidence suggests that metformin 
may be safely used without dose adjustment in CKD 
stage 3A and with half-dose reduction in stage 3B 
(Table 1). Patients should be encouraged to inter-

table 1. Dosing adjustment for oral hypoglycemic drugs according to CKD stage

class Drug
chronic kidney disease stage (dialysis not included)

3A
45-59 mL/min

3b
30-44 mL/min

4
15-29 mL/min

5
<15 mL/min

biguanides Metformin No dose adjustment1 Half-dose1 Avoid

sulfonylureas Glibenclamide Avoid

Glipizide
No dose adjustment No dose adjustment2

Gliclazide

Glimepiride Initiate at low dose (1mg) Initiate at low dose (1mg)2

Meglitinide  
analogues

Nateglinide
No dose adjustment

Initiate at low dose (60mg) Avoid

Repaglinide Initiate at low dose (0.5mg)

thiazolidinediones Pioglitazone No dose adjustment3

Alpha-glucosidase 
inhibitors

Acarbose
No dose adjustment Avoid

Miglitol

Dipeptidyl  
Peptidase-4  
Inhibitors

Sitagliptin

No dose adjustment4

50mg/day4 25mg/day

Vildagliptin 50mg/day4

Saxagliptin 2.5mg/day4

Alogliptin 12.5mg/day4 6.25mg/day

Linagliptin No dose adjustment

1Avoid if patient has other risk factors for lactic acidosis; these levels are controversial.
2Glipizide is the preferred sulfonylurea; however, safer options which carry no risk of hypoglycemia should be considered.
3Although it is not contraindicated in patients with advanced CKD, the possibility of fluid retention and bone disease may limit its use.
4Dose adjustment required for GFR <50mL/min.
Adapted from National Kidney Foundation, 2012 KDOQI Clinical Practice Guideline for Diabetes and CKD: 2012 Update. Am J 
Kidney Dis 60: 850-886.4


