
SUPPLEMENTARY DATA 

©2019 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-1569/-/DC1 

Estimation urinary glucose loss 

FDG clearance (ml/min) was calculated as 
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was urine [18F]-FDG decay corrected activity in the sample (kBq) and AUC0->sampling time decay 

corrected area under the curve for FDG in plasma from the injection until the urine sample (
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Eight subjects in the dapagliflozin group had measurement of amount of glucose lost to urine during the 

study. Glucose flux to urine (µmol/min) was calculated as  
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 , where 

glucose in urine was expressed as (µmol) and time for urine collection (min) was determined as interval 
from voiding the bladder before the study and urine sampling at the end of the study. There was a 
significant correlation between FDG clearance and glucose flux to urine during the study, r=0.74, 
p=0.038 (Supplementary figure S1). This allowed us to create a linear regression model to estimate 
glucose flux to urine from [18F]-FDG clearance in subjects whose actual urine glucose loss had not been 
measured:    13.47 1 .92  urine glucose FDGFlux Renal clearance    , unit (µmol/min). Measured glucose in 

the urine in five subjects of the placebo group was negligible, thus glucose flux to urine is assumed as 0 
for the placebo group. 
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Supplementary Figure S1. Association between measured [18F]-FDG clearance to urine and glucose 
flux to urine among eight subjects with dapagliflozin treatment. 
 

 

 
MRI parameters 
Detailed MRI parameters are given in table 1. The water-fat reconstruction of the liver fat scans was 
performed using a Matlab implementation of the algorithm described in (1). The method was applied 
without application of the final ICM-step and minor parameter adjustments were made to improve the 
performance on the current data. The water-fat reconstructions of the whole-body scans was performed 
using station wise reconstructions using the method described previously (2). 
 
Supplementary Table S1. Detailed MRI parameters. 
 

Scan name FOV (mm) 
Resolution 

(mm) 

Num 

echoes 

TR / TE1 / dTE 

(ms) 

Flip angle 

(degrees) 

Liver fat 384x288x150 3x3x10 6 unipolar 9.1 / 0.88 / 1.41 4 

Liver volume 450x356x275 2.34x2.34x5 1 2.80 / 0.89 / - 10 

Whole-body 502x340x152 1.96x1.96x8 3 unipolar 5.37 / 0.99 / 1.61 6 

 
Dimension are given in the directions SAG x COR x AX. 
 
Laboratory analyses 
Plasma glucose during clamp was analyzed on site in duplicates using glucose oxidase method (Analox 
GM9 Analox Instruments, London, UK). Plasma insulin was measured with automated automated 
electrochemiluminescence immunoassay, ECLIA, fasting plasma glucose amd urinary glucose with 
enzymatic hexokinase method (all Cobas 8000, Roche Diagnostics, Mannheim, Germany), and HbA1c 
with immunoturbidimetry (Cobas 6000, Roche Diagnostics, Mannheim, Germany). Plasma ALT, AST, 
ALP, and total bilirubin were defined with photometric methods (Cobas 8000, Roche Diagnostics, 
Mannheim, Germany). 
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Rest of the samples were separated and stored at -70 ⁰C until all the enrolled subjects had completed the 

study. Serum free fatty acid level was quantified in fasting and at 60 min intervals during the clamp, and 
the analysis was performed by enzymatic colorimetric method assay (NEFA-HR2, ACS-ACOD, Wako 
Chemicals, Neuss, Germany; Cobas 8000 c502 Analyzer, Roche Diagnostics GmbH, Mannheim, 
Germany). Plasma NT-proBNP and TnT were assessed by ECLIA (Cobas 8000, Roche Diagnostics, 
Mannheim, Germany). Chilled EDTA tubes added with final concentrations of 500 KIE/ml of trypsin 
inhibitor aprotinin (Bayer AG, Leverkusen, Germany) and 0.1 mmol/l of DPP-IV-inhibitor Diprotin A 
(Sigma Aldrich, St Louis, MO, USA) were used for glucagon and active GLP-1 samples. Glucagon was 
analyzed with radioimmunoassay, RIA (GL-32K, EMD Millipore, Billerica, MA, USA) and active GLP-
1 with enzyme-linked immunosorbent assay, ELISA (EGLP-35K, EMD Millipore, Billerica, MA, USA) 
which has been shown to be one of the most sensitive and specific commercial kits, although some cross 
reaction is possible (3). Serum IL-6, MCP-1 and TNF-alpha were measured using immunoassay 
(Milliplex® MAP Human Cytokine/ Chemokine Magnetic Bead Panel, cat.no. HCYTOMAG-60K, 
EMD Millipore, Billerica, MA, USA) and FGF-21 using ELISA (Quantikine® Human FGF-21 
Immunoassay, R&D Systems, Inc., MN, USA). 
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Supplementary Table S2. Tissue glucose uptake (µmol/kg/min) in analyzed tissues without corrections 
reported as mean ± SD. P-values are placebo-corrected adjusted mean changes from baseline for the 
dapagliflozin group. AT adipose tissue. 
 

Placebo Dapagliflozin 10 mg p-value Variable 

 Baseline At 8 weeks Baseline At 8 weeks  

Skeletal muscle 13.6 ± 6.2 13.2 ± 5.0 10.7 ± 3.5 11.6 ± 4.7 1.0 

Liver 14.3 ± 4.9 15.4 ± 5.5 11.9 ± 3.6 14.0 ± 5.4 0.53 

Myocardium 143 ± 95 142 ± 94  139 ± 154 116 ± 102 0.46 

Visceral AT 13.4 ± 3.5 13.2 ± 4.3 10.1 ± 3.9 10.6 ± 4.6 0.82 

Subcutaneous AT 7.9 ± 2.6 7.1 ± 2.8 6.7 ± 2.0 7.3 ± 2.9 0.19 

Brown AT 8.9 ± 3.3 8.6 ± 3.0 6.7 ± 1.7 6.8 ± 2.2 0.65 
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Supplementary Figure S2. Levels of fasting plasma insulin (A), fasting plasma glucagon (B) and 
fasting active plasma glucagon-like peptide-1 (GLP-1) (C) in dapagliflozin and placebo treatment 
groups at baseline (left), after 4 weeks of treatment (middle) and after 8 weeks of treatment (right). All 
the changes and differences between groups remained not significant. 
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Supplementary Figure S3. Plasma glucose (A and B) and insulin (C and D) levels, and glucose 
infusion rates (GIR) (E and F) during hyperinsulinemic euglycemic clamp and PET/CT scanning at 
baseline and after 8 weeks of treatment in dapagliflozin group (A, C and E) and in placebo group (B, D 
and F). 
 

 


