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Urgency

• Childhood obesity

• Obesity-related 
complications; CVD, 
T2DM, T1DM 

(World Obesity Federation)

(IDF)





Barnfetma och dess komplikationer har ökat epidemiskt i Europa (ref EU, WHO)

Barn med fetma i Uppsala har följande komplikationer

40%

75 %

30%

14 st!  (45% nedsatt sockertolerans)

25%



Uppsala Longitudinal Study of 

Childhood Obesity (ULSCO) 



Longitudinal work 



Procedures and assessments 

Sensormedics Vmax-system ®

Harpenden kaliper ®

Inbody S20 ®



Procedures and assessments 

Accelerometer

6-minute-walk-test



Biobank – for 1 subject

1 2 3 4

Fasted 1 EDTA 250 250 250 600

(-15, -5) 1 P800 250 250 400

During OGTT from every timepoint

(min 5, 10, 15, 30, 60, 90, 120, 150, 180):

1 EDTA 250 250 800

1 P800 250 250 400

FFA Ins, C-peptid

GLP-1





Procedures and assessments

• Obese, overweight and normal weight children, 5-18 years; regional referral center
• Longitudinal, annual visits 

• Patient history (T2DM heredity) 
• Questionnaires (food, physical activity)
• Procedures

– Anthropometry, MRI
– OGTT
– Clamps
– Indirect calorimetry

• Blood analysis
– Glucose
– Insulin, glucagon, GLP-1
– Free fatty acids (FFAs), palmitate

• Genetic analysis
• Treatment: life-style, metformin

• Tissue repository, biobank (whole blood, plasma)

(Forslund et al, Pediatrics, 2014)



ULSCO

• Cohort

– Obese: 690

– Obese, second visit: 135 

– Normal weight, first visit: 110

• Glucose tolerance

– Obese, NGT: 35%

– Obese, IFG: 20%

– Obese, IGT: 41%

– Obese, T2DM: 4%

• Obese 15-year-old girl) 

• First visit 2009

• Second visit 2010

• Third visit 2011





Obese children and FFAs

(Ubhayasekera et al, Anal Bioanal Chem, 2013)
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(Staaf et al, Pediatric Res, 2016)



Obese children and palmitate
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(Staaf et al, Pediatric Res, 2016)
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Obese children, islets and palmitate

• Human islets exposed 
to high palmitate

• Obese children with 
high palmitate

(Staaf et al, Pediatric Res, 2016)

0 30 60 90 120
0

500

1000

1500

2000

Time (min)

In
su

lin
 (p

M
)

0 30 60 90 120
0

500

1000

1500

2000

Time (min)

In
su

lin
 (p

M
)



Hypothesis

• Insulin hypersecretion: 

– early factor promoting and preceding lipid 
accumulation, insulin resistance and glucose 
intolerance (FP7 project “Beta-JUDO”)



Translational medicine

• 15-year old girl 
developing T2DM

• Human islets high FFAs 
fail (red), recover with 
GLP-1 (blue)

• 17-year old boy glucose 
intolerant, improving with 
metformin 

• P 



Glucagon and insulin in ULSCO

(Manell et al, J Clin Endocrinol Metab, 2016)
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