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eAppendix 

Methods 

Patients 

Male psoriasis patients eligible to anti-TNF therapy, not previously treated with a TNFα antagonist, 

were included based on a written informed consent. Patient characteristics is given in Table 1. The 

diagnosis of psoriasis was performed with clinical and histopathological criteria. Patients with 

psoriasis arthritis and patients with diabetes mellitus were excluded. To be eligible to anti-TNF 

therapy, the patients had to have moderate to severe disease, defined as a psoriasis area and severity 

index (PASI) score of 10 or more or an affected body surface area of 10% or greater or a 

dermatology life quality index (DLQI) > 10, and their psoriasis had to be resistant to other systemic 

treatments and UVB therapy or they had experienced intolerable side effects to other systemic 

treatments. Patients were recruited from the outpatient clinics at the department of dermatology at 

Copenhagen University Hospital, Bispebjerg from September 2009 to September 2010. The 

selection of the TNF agent was left to the treating dermatologist and consisted of either of Humira® 

(adalimumab) 80 mg s.c. followed by a 40-mg dose one week later and 40-mg doses every other 

week thereafter, Remicade® (infliximab) 5 mg per kg i.v. at weeks 0, 2, 6 and every eight-week 

thereafter or Enbrel® (etanercept) 50 mg s.c. every week. 

Patient treatment was not dependent on participation in the trial. Patients were asked to maintain 

their usual physical activity and to stay on their usual diet during the 12 week study period. The 

Scientific Ethical Committee of the Capital Region approved sample collection on the basis of 

informed written consent (H-D-2009-040). 

Insulin sensitivity measurement 
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The insulin sensitivity was determined by a 2-h hyperinsulinaemic euglycaemic clamp 1;2. The 

patients were admitted to the clinical research centre following an overnight 12-h fast. Two venous 

accesses were established. The first was placed in any hand vein to obtain blood samples. The 

second venous access was established in a cubital vein in the contralateral arm for infusion. 

Between blood sampling the hand was placed in a 40 C° warm heating cabinet to arterialize the 

blood. Thereafter, insulin (Actrapid, Novo Nordisk A/S, Bagsvaerd, Denmark) infusion was started, 

with a stepwise 20mU reduction in the infusion rate every third minute from 100 – 40 mU/m2/min. 

Thereafter, the insulin infusion rate was fixed at 40 mU/m2/min. The plasma glucose concentration 

was measured every 5 min by the glucose-oxidase method (ABL 800 Flex; Radiometer, 

Copenhagen, Denmark), and kept at 5 mmol/l (with a 5% coefficient of variation) by adjusting the 

infusion of glucose potassium chloride solution (100g/l glucose, 20 mmol/l KCl). The average 

glucose infusion rate measured during the last 30 min of the clamp was used to determine the 

insulin sensitivity.   

Body composition 

Whole-body and regional-body composition were estimated by dual-energy X-ray-absorptiometry 

(Lunar DPX-IQ, software version 4.6c; GE Lunar DPX; Madison, WI, USA) using the medium 

scan mode and extended research analysis. A truncal region was isolated from the head, arms and 

legs.  Horizontally, the truncal region was separated from the head with a line drawn parallel to and 

through the caudal part of the mandible and from the legs by a line drawn parallel and through the 

caudal part of the pelvis. Vertical lines were drawn connecting the horizontal lines. These lines 

separate the arms from the truncal region and were drawn through the arm socket to the most lateral 

part of the pelvic soft tissue.  
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The acquisition software calculated lean mass and fat mass for each region. Peripheral-body 

composition was determined by summing the values from arms and legs. Truncal/peripheral fat 

ratio was created by dividing trunk regional fat with peripheral regional fat. 

For quality assurance and equilibration, a calibration block was scanned before scanning the 

participants and a spine phantom was scanned every second week. 

Cardiovascular fitness 

Peak oxygen uptake (VO2 peak) was assessed during a progressive exercise test to volitional fatigue 

on an electronically braked cycle ergometer (Monark 839E, Monark Exercise AB, Sweden). The 

protocol consisted of a 10 min warm-up period of low load pedaling followed by a ramp protocol, 

starting at 100W for males and 75 W for females, with an increase in work load of25 W/min. The 

test was terminated when the participant was unable to maintain pedaling despite eager verbal 

encouragement from research staff. Breath-by-breath respiratory gases were analyzed via open 

circuit spirometry by use of MasterScreen CPX equipment (MasterScreen CPX, CareFusion, San 

Diego, CA, USA). Heart rate was measured continuously throughout the test. VO2peak was 

determined from the highest five seconds average achieved during exercise, ignoring the highest 

and lowest values during that interval. 

Self reported physical activity  

Patients completed the short last 7 days self-administered version of the International Physical 

Activity Questionnaire (IPAQ).  Official guidelines for data Processing and Analysis was closely 

followed (http://www.ipaq.ki.se/scoring.pdf, accessed 20 April 2011). Minutes of physical activity 

were converted into metabolic equivalents (METs).  

Biochemical analysis 



 

© 2012 American Medical Association. All rights reserved. 

 

The Department of Clinical Biochemistry, Copenhagen University Hospital, Bispebjerg, measured 

total cholesterol, triglycerides (TG), high-density lipoprotein (HDL) cholesterol, very low-density 

lipoprotein (VLDL) cholesterol, and low-density lipoprotein (LDL) cholesterol. Plasma C-peptide, 

insulin and leptin were measured in duplicates on EDTA plasma containing 500 U of aprotinin 

(Trasylol) at The Clinical Research Centre, Copenhagen University Hospital, Hvidovre, using a 

Luminex multiplex kit (Milipore, St. Charles, Missouri, USA) 

Statistics 

Values assumed to follow a normal distribution are presented as mean and standard error and intra-

individual changes from baseline to after anti-TNF therapy are analyzed using paired t-test. Values 

not assumed to follow a normal distribution are presented as median and ranges or interquartile 

ranges and intra-individual changes from baseline to after anti-TNF therapy are analyzed using 

Wilcoxon’s signed rank test. Correlation analysis is done by the Pearson test. All tests were 

performed using Graphpad Prism version 5.04 (GraphPad Software, San Diego, CA, USA). Power 

analysis and sample size calculation was based on results from insulin clamps performed in our lab 

on lipodystrophic and non-lipodystrophic HIV positive males 3 and previous studies on insulin 

sensitivity in psoriasis and rheumatoid arthritis patients 4-8. Calculations showed that a sample size 

of 18 was required to detect an increase of at least 15% in insulin sensitivity measured by clamp 

(one-sided α = 0.05 and power = 0.91). This increase is achievable by a weight reduction in 

overweight persons. An interim analysis after 9 completed patients was performed to indicate a 

trend for a difference before and after treatment. A p < 0.2 were needed to justify continuation of 

the study. 
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