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Supplementary methods 

Inclusion criteria  

Male sex; BMI > 24.9 kg/m
2
; age > 18 years and < 59 years; haemoglobin ≥ 7.5 mmol/L; 

written informed consent. 

Exclusion criteria  

Use of glucose-lowering drugs, lipid-lowering drugs, warfarin, clopidogrel or non-vitamin K 

anti-coagulants; frequent use of anti-inflammatory drugs the last two months prior to 

inclusion judged by the investigator; treatment with drugs with potential steatogenic side-

effects within two months prior to inclusion; use of medication known to interact with 

prednisolone; use of curcumin-containing food supplements or other natural products that 

could cause confounding as evaluated by investigator; any regular drug treatment that cannot 

be discontinued for minimum 18 hours; previous diagnosis of type 2 diabetes; HbA1c ≥ 48 

mmol/mol found  screening; known viral, inherited or alcoholic liver disease, or any other 

condition known to affect liver;, intake of more than 21 units of alcohol per week; 

nephropathy (eGFR < 60 ml/min/1.73 m² and/or urine albumin > 20 mg/l); in a weight 

management program, or planning to change lifestyle, alcohol habits or eating habits during 

the study; implanted metal objects contraindicative of MRS; claustrophobia; any condition 

that the investigator think would interfere with trial participation or with the safety of the 

participant. 

Procedures 

MRS for assessment of HFC (Herlev Hospital, Department of Radiology, Herlev, Denmark) 

was performed before start of intervention in timely proximity to experimental day #1 

(Q1/median/Q3 was −1 / −1 / 0 day) and again in timely proximity to experimental day #2 
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(Q1/median/Q3 was 0 / +1 / +1 day), using a 3.0 T Ingenia magnetic resonance imaging 

system (Philips Medical Systems, Best, Netherlands), and both scans were evaluated by the 

same radiologist. The MRS protocol included planning scans and single-voxel spectroscopy 

for measuring HFC. HFC was calculated as previously described
1
. Measurements of VAT and 

SAT were measured using the same MRI system. MRI protocol for measuring VAT and SAT 

included planning scans and a chemical shift encoding-based water-fat imaging (mDixon), 

and were obtained by a six-echo 3D mDixon Quant using a section of 1 cm thickness acquired 

in the middle of the third lumbar vertebra by automatic thresholding and manual segmentation 

using 3D Slicer (http://www.slicer.org).  

We used FreeStyle Libre Pro® (Abbott Laboratories, Chicago, IL, USA) for CGM. The 

sensor was applied on the upper arm according to instructions from the developer >24 hours 

before start of prednisolone treatment. The CGM device was detached at experimental day #2 

or before MRS #2, whichever came first, because of magnetic components in the sensor. For 

accurate data reporting, we screened all data for possible recording errors. Data included in 

the analysis starts at the day of prednisolone intervention (8 a.m.) and terminates at the time 

for MRS #2 or at last intervention day at 10 p.m. (approximately when the fasting period 

before test day #2 started), whichever came first. The ranges for hypoglycaemia, euglycaemia 

and hyperglycaemia (Table 3, Figure 3) were based on the International Consensus on Use of 

Continuous Glucose Monitoring report
2
, with hyperglycaemia defined as blood glucose > 7.8 

mmol/L and hypoglycemia defined as blood glucose < 4 mmol/L 

Height, waist circumference and hip circumference were measured to the nearest 0.5 cm and 

body weight was measured to the nearest 0.1 kg. BMI was calculated using the formula (body 

weight (kg) / by height (m)). We measured waist circumference at the level with the largest 

circumference between the pubic tubercle and sternum. Hip circumference was measured at 

http://www.slicer.org/
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the level of the greater trochanter. Participants had bare feet and light clothes when assessing 

bioelectrical impedance analysis (Seca, model mBCA 515, Hamburg, Germany) and body 

weight measurements. Blood pressure and heart rate were measured twice after at least ten 

minutes of rest in supine position. Blood pressure data used for statistical analysis were a 

mean of a measurement in left and right arm. Heart rate data was a mean of two 

measurements. Transient elastography was performed using FibroScan
®

 model Mini 430 and 

530 Compact (Echosens, Paris, France). We followed the integrated smart tool probe advise 

(M and XL probe). If two investigators with FibroScan
®
 experience were attending the 

experimental day, the participant was scanned by both investigators, and the measurement 

with the lowest liver stiffness value was considered most valid and was used in the statistical 

analysis. Interquartile range for liver stiffness measurement < 30% was considered 

acceptable. The CAP value acquired in the same scan was used. CAP value has a maximum 

of 400 dB on FibroScan
®
, so individuals with measures above 400 dB were included in 

statistical analysis with the value 400 dB. 

Bioelectrical impedance analysis was performed in the fasted state on each experimental day. 

Participants had bare feet and were only light clothes when assessing bioelectrical impedance 

analysis (Seca, model mBCA 515, Hamburg, Germany). 

For analysis of HbA1c, aspartate aminotransferase, alanine aminotransferase, GGT, lactate 

dehydrogenase, alkaline phosphatase, bilirubin, albumin, high-density lipoprotein, total 

cholesterol, triglycerides, creatine kinase, and C-reactive protein, blood samples were 

collected at time point −15 minutes. All blood samples were collected in tubes added lithium-

heparin, except blood samples collected for analysis of HbA1, which was collected in tubes 

with EDTA. The blood and urine samples were sent to Department of Clinical Biochemistry 

at Herlev and Gentofte Hospital, university of Copenhagen, for immediate analysis. After 
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time point 240 minutes, urine was collected as two separate samples for analysis of urea 

concentration and sent to Department of Clinical Biochemistry at Herlev and Gentofte 

Hospital on the experimental day for immediate analysis. 

Analyses 

Samples sent to Department of Clinical Biochemistry at Herlev and Gentofte Hospital were 

analysed using Siemens Atellica CH 930. For CRP analysis, high-sensitive latex-enhanced 

immunoturbidimetry was used. For analysis of bilirubin, oxidation and photometric 

absorption analysis was used. For albumin analysis, chemical colour reaction and photometric 

absorption analysis was used. For the remaining analyses, enzymatic analysis and photometric 

absorption analysis were used.  

Calculations 

As the effect of high-dose prednisolone on HOMA-IR in overweight / obese individuals like 

the ones recruited for the present study not previously has been investigated, we estimated an 

SD based on data from Hansen et al.
3
 and calculated the number of participants required to 

detect a relative minimum difference of 50% in HOMA-IR with a power of 0.8 and an alpha 

of 0.05 (confidence level 95%). We decided to increase the required sample size of 7 in each 

group to 9 in order to reduce the risk of type 2 errors and increase the power of secondary 

endpoints. Due to restrictions on clinical experiments in Denmark imposed due to the SARS-

CoV-2 pandemic, we had to stop inclusion after 24 participants, eight in each arm, had 

completed the study. 

OGIS
4
 was calculated using appropriate software 

(http://webmet.pd.cnr.it/ogis/download.php). Insulinogenic index was calculated using the 

formula (AUC0‐240 min insulin (nmol/L × minutes)) / AUC0‐240 min glucose (nmol/L × minutes)). 
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Disposition index was calculated as insulinogenic index × OGIS. AUC0‐240 min for serum and 

plasma concentrations of glucose, insulin, C-peptide, free fatty acids and glucagon was 

calculated by use of the trapezoid rule. iAUC was calculated by subtracting the AUC from the 

mean fasting value. For AUC calculations, any missing values for timepoints 30 minutes until 

210 minutes were replaced with the mean value of the two surrounding values. As a surrogate 

estimate of the capacity of amino acid metabolism in the liver, urea production per time unit 

was calculated using urine output volume, the urine collection timespan (minutes), and urea 

concentration in the urine. The value used for analysis is a mean of the two samples. For 

CGM data calculations, the risk of hypoglycaemia and hyperglycaemia was calculated as the 

low blood glucose index and the high blood glucose index using the EasyGV workbook 

(www.phc.ox.ac.uk/research/technology-outputs/easygv), which was also used to calculate 

CV and mean interstitial glucose.   
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