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Insulin glargine (Lantus) is the first insulin designed to mimic a patient’s basal insulin secretion. 
Lantus demonstrates a relatively constant concentration/time over 24 hours with no pronounced 
peak. Lantus is approved for administration once-daily at any time of the day; however, Lantus 
should be administered at the same time daily. 

o Once Lantus is injected into the subcutaneous tissue, the acidic solution is neutralized, 
leading to formation of microprecipitates from which small amounts of Lantus are slowly 
released, resulting in a constant concentration/time profile over 24 hours with no 
pronounced peak. (Lepore M et al. Diabetes. 2000;49:2142-2148.) 

 
 
Insulin detemir (Levemir) is indicated for once or twice daily administration for the treatment of 
adult and pediatric patients with type 1 diabetes mellitus or adult patients with type 2 diabetes. 

o The prolonged action of Levemir is mediated by the slow systemic absorption of Levemir 
from the injection site due to strong self-association of the drug molecules and binding to 
albumin. Levemir is administered twice daily in most patients. (Levemir [package insert]. 
Princeton, NJ: Novo Nordisk Inc.; 2005) 

  
 
Switching from Levemir to Lantus 
 
A formula for converting the dosage of Levemir to Lantus and visa versa in patients with diabetes 
is not available. Specific recommendations regarding dosage conversion cannot be made due to 
the limited number of studies comparing the two basal insulin’s head-to-head. Dosage 
conversion should be made at the discretion of the physician after reviewing the relative 
potencies, pharmacodynamics and limited information available from head-to-head 
comparisons of insulin glargine and insulin detemir. A review of these studies is presented 
below. 
 
 
Pharmacology  
  
The PK and PD of Levemir and Lantus were compared in 24 subjects with type 1 diabetes naive 
to both insulins.   

o Each subject received Levemir or Lantus and was crossed-over to the other on a second 
study day at least 2 weeks apart. The basal insulin assessed on each of the 2 study days 
had been administered for the previous 2 weeks.  

o 14 subjects (Age 39±13 yrs, BMI 22±1.7 kg/m2, A1C 7.0±0.4%) completed the study. 
o Plasma glucose was clamped at 100 mg/dl for 24 hours after a SC injection in the 

abdomen of 0.35 U/kg of either Levemir or Lantus.   
o The glucose infusion rate (GIR) in the Lantus treatment arm was constant over 24 hours; 

however, the GIR in the Levemir treatment arm decreased markedly from 12–24 hours. 
The results are presented below:  

 
 Onset of 

action 
Minimal 
duration of 
action 

GIR (0-12h) 
(mg.kg/min)

GIR (12-
24) 

GIR max GIR Tmax 
(h) 

Lantus 1.5+0.7 24+0.6 1.2+0.2 1.1+0.2 2.0+0.9 10.6+7.0 
Levemir 1.5+0.6 16.4+3.3* 1.0+0.1 0.2+0.1 1.7+0.5 7.7+2.0 
*P<0.05 vs Lantus 
 

o The authors concluded that Lantus and Levemir have different total activity despite 
identical nominal units, and different PD which should be taken into consideration for 
dosing, number and timing of daily administration in type 1 diabetes.(Porcellati F, et al 
Diabetes. 2006; 55(suppl 1):A130. Abstract 545-P.) 
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Clinical Therapeutics 
 
A trial comparing Levemir to Lantus in patients with type 1 diabetes utilized twice daily 
administration of Levemir to produce comparable A1C reductions to once daily Lantus.   

o Patients received either Levemir twice daily (morning and bedtime) or Lantus once daily 
(bedtime) for 26 weeks. Insulin Aspart was administered before each meal.  

o 161 patients in the Levemir group and 159 patients in the Lantus group. Mean A1C was  
8.8 ± 1.0%.  

o The decrease of A1C by 0.6% to 8.2% was similar with both groups. 
o The mean basal dose of Levemir and Lantus at endpoint was 36.8 units and 26.8 units, 

respectively, representing a dosage of Levemir 37% greater.    
o The overall safety profile was similar for the two treatment arms. Weight increased in 

both groups (Levemir 0.5 kg vs. Lantus 1.0 kg); however, the difference between groups 
was not significant. The overall risk of hypoglycemia was similar between treatment 
groups. The risk of major and nocturnal hypoglycemia at endpoint was lower with 
Levemir (P<0.05), and the self-measured FPG levels were statistically significantly higher 
(Levemir 138 mg/dL vs. Lantus 126 mg/dL, P<0.001).  

o The authors of the study concluded that Levemir twice daily compared to Lantus once 
daily in combination with insulin aspart resulted in a lower risk of major hypoglycemia and 
less nocturnal hypoglycemia at a similar level of glycemic control. (Pieber TR, et al 
Diabetologia. 2005; 48(suppl 1):A92. Abstract 242.) 

 
 
In a trial comparing Levemir once or twice daily to Lantus once daily in patients with type 
2 diabetes, a greater number of Levemir patients required twice daily vs. once daily 
administration of Levemir to achieve comparable A1C reductions to once daily 
administration of Lantus. 

o This was a 1 year study to compare the effect on glycemic control of Levemir versus 
Lantus as add-on therapy in insulin-naive type 2 patients receiving oral agents.  

o 582 patients. Mean baseline A1C was 8.6%.  
o The starting dose for Levemir or Lantus was 12 units once daily in the evening. Insulin 

was titrated to achieve a pre-breakfast fasting plasma glucose (FPG) of ≤108 mg/dL and 
a pre-dinner plasma glucose (PDPG) of ≤108 mg/dL. An additional dose of Levemir 
could be added in the morning if the prior PDPG was >126 mg/dL, but only if the 
morning FPG was <126 mg/dL.  

o Only 36% of patients received Levemir once-daily and met FPG and PDPG targets to 
provide a comparable A1C reduction to Lantus once daily. However, the mean daily dose 
of Levemir at endpoint was greater than the mean daily dose of Lantus (0.52 U/kg vs. 
0.44 U/kg, respectively).  

o 43% of patients received Levemir twice daily and met the glycemic requirements for 
adding an additional dose of Levemir to achieve a similar A1C at endpoint to once daily 
Lantus. However, the mean daily dose of Levemir was greater than the mean daily dose 
of Lantus 1.00 U/kg vs. 0.44 U/kg, respectively).  

o Both treatment groups had a similar safety profile. A statistically significant difference in 
weight gain was not observed between the Levemir twice daily and once daily Lantus 
groups. A statistically significantly smaller increase in weight favoring Levemir was 
observed in patients on Levemir once daily.   

o The overall risk of nocturnal, minor, and major hypoglycemia were similar between the 
two groups. 

o The authors of this study concluded that both Levemir and Lantus were equally effective 
in reducing A1C and had comparable risk of hypoglycemia. The authors further 
concluded that the addition of Levemir to oral agents resulted in less weight gain; 
however, further examination of the data indicates a comparable increase in weight in 
both the Levemir and Lantus treatment groups when Levemir is administered twice daily. 
(Rosenstock J, et al. Diabetes. 2006; 55(suppl 1):A132. Abstract 555-P.) 
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Summary 
 
In the two clinical trials comparing Lantus and Levemir, the majority of patients with either 
type 1 or type 2 diabetes required twice daily administration of Levemir to achieve 
comparable A1C reductions to once daily administration of Lantus. 
 
To achieve glycemic control comparable to Lantus, the dose of Levemir required appears 
to be greater especially in patients with type 2 diabetes. Caution should be exercised when 
converting from 1 basal insulin to the other.  
 
Levemir had a lower risk of nocturnal hypoglycemia in patients with type 1 diabetes 
compared to Lantus; however, in patients with type 2 diabetes both basal insulins had 
similar risk of nocturnal, minor, and major hypoglycemia. Weight gain was observed with 
both basal insulins, however, in patients receiving Levemir twice daily the difference in 
weight between the Levemir and Lantus  treatment arms was not significant. 
 


