
 

 

Online Appendix 
Sample Size Calculation 

 

At the time of the design of the study, no randomised controlled trials were available focusing on the 

effects of incretin-based therapies on the specified cardiovascular, renal and gastrointestinal 

endpoints in patients with type 2 diabetes. Consequently, sample size calculations were performed 

using expected effect sizes, based on pre-clinical experiments and small-sized studies using 

intravenous GLP-1 peptide administration in healthy and obese subjects. All power calculations were 

performed using an ANOVA-model with SAS-software (v.9.2, Cary, NC, USA), comparing the active 

antihyperglycaemic agents, i.e. liraglutide and sitagliptin, with placebo. No sample size calculations 

have been performed to compare the effects of liraglutide with sitagliptin. 

 

 

Prolonged, 12-week, intervention study 

Renal study 

Based on one study, examining the effect of intravenous GLP-1 peptide administration on creatinine 

clearance in obese insulin-resistant subjects [1], we calculated that a sample size of 60 subjects with 

type 2 diabetes, with 20 subjects per treatment group, should be sufficient to detect a change of 15% 

in glomerular filtration rate (GFR) (i.e. a change in GFR from 60 mL/min to 69 mL/min, SD 8 mL/min), 

assuming α=0.05, a power (1-β) of 80% and a maximum drop-out rate of 15%.   

 

Cardiovascular 

Based on a rodent study using GLP-1 and a human type 2 diabetes study using metformin [2,3], we 

anticipate an effect size of roughly 1.0 on heart rate variability (HRV). Assuming α = 0.05, a power (1-

β) of 80% and a maximum drop-out rate of 15%, 20 participants per treatment group should be 

sufficient to detect statistically significant differences between the two active agents and placebo.  

 

Gastrointestinal 

There is one study showing an acute inhibitory effect of GLP-1 peptide on pancreatic exocrine 

function in healthy males (~40% reduction), using gold standard aspiration techniques of pancreatic 

trypsin and lipase secretion  [4]. To detect a similar reduction, with a SD of 35%, we anticipated on 

needing 13 patients per treatment arm (assuming α = 0.05; power of 80%; drop-out rate of 15%). With 

60 patients, we should be able to detect a statistically significant difference using a somewhat less 

sensitive faecal elastase-1 test. 

 

 

Acute intervention study 

Cardiovascular and renal 

Since the same subjects will be used for both the acute and 12-week studies, we will have 30 

subjects per group for the acute intervention. We believe that the sample size calculations for the 

primary endpoints in the acute study, i.e. cardiovascular (acute change in HRV) and renal (acute 

change in GFR), can be extrapolated from the long-term intervention study. Therefore, 30 subjects 

per group should be sufficient to detect differences between the active agent and placebo.  

 

Pancreatic  

Using the same literature as for the 12-week intervention study [4], we calculated that for a crossover 

design, assuming α=0.05 and a power (1-β) of 80%, 12 patients are needed to observe a change of 

40% (standard deviation 35%) in post-secretin pancreatic secretion volume. 

 

 

Secondary endpoints (acute and 12-week study) 

Current sample size analyses have only been performed to address the primary endpoints. Therefore, 

this trial may not be adequately powered to detect changes in secondary outcomes.   
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