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Metformin
Dosing: Renal Impairment: Adult
• eGFR >45 mL/minute/1.73 m2: No dosage adjustment necessary; monitor 

renal function at least annually. 

• More frequent monitoring (every 3 to 6 months) and a maximum dose of 2 
g/day has been recommended for patients with eGFR >45 to <60 
mL/minute/1.73 m2 .

• eGFR 30 to 45 mL/minute/1.73 m2:

• Preexisting impairment: Use is not recommended for initiation of therapy 
by some experts

• If eGFR falls between 30 and <45 mL/minute/1.73 m 2 during therapy: 
Consider benefits/risks of continuing therapy. If continuing therapy, a 
dosage reduction of 50% (maximum: 1 g/day) and monitoring of renal 
function every 3 months is recommended.

• eGFR <30 mL/minute/1.73 m2: Use is contraindicated.



Hepatic impairment prior to treatment 
initiation:

• In patients with concurrent kidney impairment, eGFR ≤45 
mL/minute/1.73 m2 and Child-Turcotte-Pugh A or B, defer to dosing in 
altered kidney function in adults. 

• Monitor kidney function frequently (eg, every 1 to 3 months) (expert 
opinion) during continuation of therapy



Hepatic impairment & Metformin

• Child-Turcotte-Pugh class A : No dosage adjustment necessary.

• Child-Turcotte-Pugh class B : 500 mg once daily; may increase by 
≤500 mg/day increments every 30 days based on tolerability and 
response (expert opinion); consider slower titration (eg, every 60 days) 
in patients on concurrent agents that cause diarrhea (eg, lactulose) or 
fluid loss (eg, diuretics) (expert opinion); maximum dose: 1.5 g/day.

• Note: Do not initiate in patients at risk for lactic acid–producing 
events (eg, active alcohol consumption, dehydration, hypotension, 
sepsis, reduced cardiac function, reduced kidney function) 

• Child-Turcotte-Pugh class C: Avoid use



Metformin
Pregnancy Implications

• Metformin crosses the placenta; concentrations may be comparable to 
those found in the maternal plasma.

• Agents other than metformin are currently recommended to treat 
diabetes mellitus in pregnancy



Breast-Feeding Considerations

• Metformin is present in breast milk.



Lactic acidosis

• Rare

• Symptoms of lactic acidosis are nonspecific and may include: 

• anorexia

• nausea

• vomiting 

• abdominal pain

• lethargy

• hyperventilation

• hypotension



Intravenous iodinated contrast

• Hold metformin in patients who are about to:

• receive intravenous iodinated contrast material (with potential for 
contrast-induced renal failure) or 

• undergo a surgical procedure (with potential compromise of 
circulation), 

• if they are at increased risk for lactic acidosis independent of 
metformin



Metformin
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Vitamin B12 deficiency

• Metformin reduces intestinal absorption of vitamin B12 in up to 30 
percent of patients and lowers serum vitamin B12 concentrations in 5 
to 10 percent, but it only rarely causes megaloblastic anemia (possibly 
due to folic acid supplementation of the United States food supply). 

• In some patients, vitamin B12 deficiency may present as peripheral 
neuropathy. 

• In one study, the reduction in serum vitamin B12 appeared to be due to 
poor absorption of B12 in the ileum and was corrected by 
administration of oral calcium carbonate (1.2 g daily). In another 
study, supplementation with a daily multivitamin was associated with 
a lower prevalence of vitamin B12 deficiency



Vitamin B12 deficiency



Vitamin B12 deficiency



Sodium-glucose cotransporter 
2 inhibitors

SGL2I



Filtered glucose 
load 180 g/day

SGLT1

SGLT2

~ 10%

~ 90%

Gerich JE. Diabet Med. 2010;27:136–142.

Renal glucose re-absorption in healthy individuals
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SGL2I



GANGRENE FOURNIER

Clinical presentation

Fournier’s gangrene should be considered in 

anyone with painful swelling of the scrotum 

or perineum with features of sepsis. The 

most common presenting feature, in over 

75% of patients, is perianal/scrotal pain and 

swelling. Systemic features such as pyrexia 

and tachycardia are frequently present and 

may be associated with end organ 

dysfunction and increased mortality
ADA 
2023
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Empaglifluzin

• Dosing: Adult

• 10 mg once daily; may increase to 25 mg once daily as tolerated



Dosing: Renal Impairment: Adult
Empaglifluzin

• eGFR ≥30 mL/minute/1.73 m2: No dosage adjustment necessary.

• eGFR <30 mL/minute/1.73 m2: 

• Diabetes mellitus, type 2, treatment:

• The US manufacturer does not recommend use for glycemic control; however, 
in patients previously established on empagliflozin, some experts continue use 
off label at a dose of 10 mg once daily as a treatment for diabetic kidney 
disease; renal and heart failure benefits have been shown in patients with an 
eGFR ≥20 mL/minute/1.73 m2 (Ref).

• Heart failure: Benefits of 10 mg once daily have been shown in patients with 
an eGFR ≥20 mL/minute/1.73 m2 (Ref).

• Hemodialysis, intermittent (thrice weekly): Use is contraindicated.

• Peritoneal dialysis: Use is contraindicated .



Dosing: Hepatic Impairment: Adult

• Empaglifluzin

• No dosage adjustment necessary.



Contraindications

• Empaglifluzin

• History of serious hypersensitivity to empagliflozin or any component 
of the formulation

• Severe renal impairment (eGFR <20 mL/minute/1.73 m2), end-stage 
renal disease (ESRD), or dialysis

UPTODATE 
2023



Empaglifluzin

• Administration Oral: 

• Administer once daily in the morning, with or without food.



DPP4I
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Sitagliptin
Dosing: Renal Impairment 

Clcr ≥45 mL/minute No adjustment required

Clcr ≥30 to <45 mL/minute 50 mg once daily

Clcr<30 mL/minute 25 mg once daily

ESRD requiring hemodialysis or peritoneal dialysis 25 mg once daily

(administered without regard to 

timing of hemodialysis)

35



Dosing: Hepatic Impairment
Sitagliptin

• Mild-to-moderate impairment (Child-Pugh classes A and B): No 
dosage adjustment required

• Severe impairment (Child-Pugh class C): 

• US labeling: There are no dosage adjustments provided in the 
manufacturer’s labeling (has not been studied). 

• Canadian labeling: Use is not recommended.



Dosing: Renal Impairment: Adult
Linagliptin

• No dosage adjustment necessary.
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Dosing: Hepatic Impairment: Adult
Linagliptin

• No dosage adjustment necessary.

38
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SEMAGLUTIDE

• Oral: Note: Administer ≥30 minutes before the first food, beverage, 
or other medications of the day.

• Initial: 3 mg once daily for 30 days, then increase to 7 mg once daily; 
may increase to 14 mg once daily after 30 days on the 7 mg dose if 
needed to achieve glycemic goals. Note:The lower initial dose (3 mg 
daily) is intended to reduce GI symptoms; it does not provide effective 
glycemic control.

• Missed dose: Missed dose should be skipped; resume at the next 
scheduled dose.



Dosing: Kidney Impairment: Adult

• Altered kidney function: Mild to severe impairment: No dosage 
adjustment necessary. Use caution when initiating or escalating doses; 
new-onset or worsening of existing renal failure has been reported, 
most commonly in patients experiencing volume depletion from GI 
losses (eg, vomiting, diarrhea, dehydration).

• Hemodialysis, intermittent (thrice weekly): Unlikely to be 
dialyzable (expert opinion): No supplemental dose or dosage 
adjustment necessary; use with caution due to limited clinical 
evidence.

• Peritoneal dialysis: Unlikely to be dialyzable: No dosage adjustment 
necessary; use with caution due to limited clinical evidence.



Contraindications
SEMAGLUTIDE

• Hypersensitivity to semaglutide or any component of the formulation; 
personal or family history of medullary thyroid carcinoma (MTC); 
patients with multiple endocrine neoplasia syndrome type 2 (MEN2)

• Canadian labeling: Additional contraindications (not in US labeling): 
Pregnancy; breastfeeding



Thiazolidinediones
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Pioglitazone

• Administration Oral: May be administered without regard to meals



Insulin secretagogues:
Sulfonylureasc
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Glyburide

• Oral: Initial: 1.25 to 5 mg once daily administered with the first main 
meal; in patients whose glycemic levels are close to goal, use lower 
initial doses (eg, 1.25 to 2.5 mg once daily) to reduce the risk of 
hypoglycemia.

• Dosage adjustment: May increase in increments of ≤2.5 mg/day every 
1 to 4 weeks if needed to achieve glycemic goals; usual maintenance 
dose: 2.5 to 10 mg/day in 1 or 2 divided doses (maximum: 20 
mg/day).

• Note: For some patients, especially those receiving >10 mg/day, 
glycemic response may be improved with twice-daily dosing.



GLICLAZID

• Oral: Initial: 40 to 80 mg once daily with the first main meal.

• Dosage adjustment: May increase dose in 40 to 80 mg increments 
every 1 to 4 weeks if needed to achieve glycemic goals; usual 
maintenance dose: 40 to 160 mg/day (maximum: 320 mg/day).

• Note: Administer doses ≥160 mg/day in 2 divided doses.



GLICLAZID
Modified-release tablet:

• Oral: Initial: 30 mg once daily with the first main meal.

• Dosage adjustment: May increase dose in 30 mg increments every 1 to 
4 weeks if needed to achieve glycemic goals; usual maintenance dose: 
30 to 60 mg/day (maximum: 120 mg/day) .



GLICLAZID
Dosing: Kidney Impairment: Adult

• Gliclazide is primarily metabolized in the liver to several inactive 
metabolites, with <1 % excreted unchanged in the urine

• eGFR >60 mL/minute/1.73 m2: No dosage adjustment necessary 
(Campbell 1991).



GLICLAZID
eGFR 15 to 60 mL/minute/1.73 m2:

• Note: Use with caution. Initiate at low doses, and titrate gradually with 
close monitoring. Consider further dose reductions for hypoglycemia or 
with worsening kidney function.

• IR tablet: Oral: Initial: 40 once daily; may gradually increase dose in 40 
mg increments every 2 to 4 weeks if needed to achieve glycemic goals .

• Modified-release tablet: Oral: Initial: 30 once daily; may increase dose in 
30 mg increments every 2 to 4 weeks if needed to achieve glycemic goals.

• Note: Gliclazide MR 30 mg is considered bioequivalent to gliclazide IR 80 
mg; initiation with immediate release product may be preferred in some 
patients (expert opinion).



GLICLAZID
eGFR <15 mL/minute/1.73 m2:

• Avoid use if possible (expert opinion); use is contraindicated in the 
manufacturer's labeling; if hypoglycemia should occur, it may be 
prolonged



GLICLAZID
Dosing: Hepatic Impairment: Adult

• Mild to moderate impairment

• Immediate-release tablet: There are no specific dosage adjustments 
provided in the manufacturer’s labeling; however, a dosage reduction 
may be required.

• Severe impairment: Use is contraindicated.



Insulin secretagogues: 
Nonsulfonylureasc
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Dosing: Renal Impairment: Adult
Acarbose

• Serum creatinine ≤2 mg/dL or CrCl ≥25 mL/ minute/1.73 m2: 
There are no dosage adjustments provided in the manufacturer’s 
labeling.

• Serum creatinine >2 mg/dL or CrCl <25 ml/minute/1.73 m2: 

• Use is not recommended



Dosing: Hepatic Impairment: Adult
Acarbose

• There are no dosage adjustments provided in the manufacturer's 
labeling; contraindicated in patients with cirrhosis.




