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N Engl J Med 2018;378:1302-12. 
DOI: 10.1056/NEJMoa1713231

CONCLUSIONS Childhood overweight at 7 years 
of age was associated with increased risks of adult 
type 2 diabetes only if it continued until puberty 
or later ages. 



Definition of obesity





Indication for evaluation
and treatment of obesity

Iso BMI of 30 (Obesity) 

or

Iso BMI of 25 (Overweight) and one of the following 
complications



Complicated obesity 1

• Suspision of specific medical cause

• Dyscrine features 

• Slow height growth 

• Late psychomotoric development

• Persistent overeating / ”binge-eating” 
and search of food

• Rapidly increasing BMI



Complicated obesity 2

• Other complications; hypertension, 
dyslipidemia, elevated liver enzymes, 
insulin resistence, prediabetes, 
T2DM,  PCOS, obstructive sleep
apnoa.

• Familial disposition for 2 or more of; 
T2DM, hypertension, dyslipidemia, 
metabolic syndrome, heart disease, 
obesity



Symptoms

• Sleep, snoring apnea

• Shorter sleep time, daytime sleepiness

• Headeaches

• Shortness of breath, excercise intolerance, 
wheezing, cough

• Vague recurrent abdominal pains

• Heartburn, dysphagia, regurgitation, 
chestpain, epigastric pain

• Abdominal pain, distension, flatulence, 
fecal soiling, enuresis, encopresis

• Upper right quadrant pain, clicky pains, 
epigastric pains, vomiting

• Polyuria, polydipsia

• Oligomenorhea, dysfunctional uterine
bleeding

• Hip, groin pains, painful or waddling gait

• Knee pain

• Foot pain

• Flat affect or sad mood, loss of 
interest/pleasure, worries/fears

• Body dissatisfaction, school avoidance, 
poor selfesteem, social problems, isolation

• Hyperphagia, eating out of control, binge, 
bulimia

• Striae, rash, irritation, acne, pigmentation



History 1

• Pregnancy, delivery, breast feeding, early growth
• Other diseases, antibiotics, obesity debut, earlier treatment
• Predisposition to obesity, hypertension, dyslipidemia, type 2 

diabetes, cardiovascular disease , obesity
• Etnicity / consanguinity with risk of disease
• Headache, ((pseudo)tumor cerebri, hypertension), daily somnolence

and snorring (sleep apnoa)
• Stomach pains (constipation, psychogene, gall bladder stones, 

steatosis)
• Pains in hip/knees/ancles (epifysiolyse, arthrosis, fractures)
• Girls after menarche; irregular menstruation and/or hirsutism

(polycystic ovaria syndrome)



History 2

• Nutrition and excercise; quality, frequencies, amounts (specific
questioning) including organised/unorganised

• Medications (glucocorticoids, psychopharmaci, thyroid function)
• Addictions (tobacco increase insulin-resistence and risk of 

cardiovascular disease, alcohol can increase caloric intake)
• Social setting; school attendence, thriving, bullying, family

structure and dynamics, school transportation,
• Sleep history. Apnea, sleep duration
• Psychosocial; depression, low self esteem, anxiety, bullying, 

isolation, inactivity



Examination 1

• Height and weight, calculation of BMI (changes herein) 
• Waist circumference (evaluation of treatment response). 

Between hip and ribs. Important to measure with same 
technique

• Height and weight according to growth curves
• Calculation of target height according to genetic (parental) 

potential i.e. Girls; mean of parental height minus 6,5 cm and 
Boys; mean of parental height minus 6,5 cm

• Is the patient growing according to target height? 
• Most children with simple obesity have a height at or above

their target percentile for height and normal or advanced
boneage



Examination 2

• Low height for age and overweight/obesity raise suspision and 
medical concern of syndromes, chromosomal, and 
endocrinological evaluation

• Puberty staging a.m. Tanner, hirsutism
• Blood pressure (appropriate cuff, sitting position with support 

under the feet, laying down after 10 minutes rest, measurement
repeated 3 times (until there is less than 5 mm Hg difference 
between the 2 latter measurements). If hypertensive; manuel 
blood pressure measurement recommended and or 24 hour
blood pressure surveilance



Examination 3

• Quality of life evaluation
• Adapted neurological examination (pathology

in the hypothalamic area)
• Acantosis nigricans with special attention 

towards the neck, axilla, and inguinal (often
associated with insulin resistence)

• Striae, infections, psoriasis, HS



Blood sampling

• Thyroid status; TSH, fT4, fT3 
• Sugar status; HbA1c, blood sugar, maybe insulin 
• Lipids; total cholesterol and fractions, triglycerides
• Liver enzymes; ALAT, alkaline phosphatase, bilirubin, 

GGT
• Calcium metabolism; PTH, ionised calcium, phosphate, 

albumin, and vitamine D 
• If blood sampling is not taken in the fasting condition

and shows elevated lipids or sugar status, then repeated
in the fasting condition



Body composition

• DEXA scan (optimal) 

• Alternatively impedance

• Measurement of fat and fat free
mass and changes herein

• MRS



Special findings with indication
for further evaluation 1

• Syndromatic obesity; Karyotype, Prader Willi 
syndrome, Bardet Biedel. Suspicion of monogenic
obesity; MC4R (melanocortin 4 receptor), leptin and 
leptin receptor and others demands specific genetic
investigations

• Hypertensio arterialis; elaborate as hypertensive
patients according to guideline



Special findings with indication
for further evaluation 2

• Vitamine D insufficiency;  according to guideline
• Prediabetes; HbA1c at 5,7-6,4% (39-47 mmol/mol) or 

several blood sugars between 5,6–6,9 mmol/l or an OGTT 
7,8-11,0 mmol/l should be referred to paediatric
diabetologist



Special findings with indication
for further evaluation 3

• Pubertas praecox
• Pubertas tarda
• Hirsutism or irregular menses; Blood for 17-OH-

Progesterone, testosterone, oestradiol, LH, FSH, and or 
ultrasonic evaluation of ovaries for PCOS

• Non-alcoholic steatosis; MR-spectroskopy or US
• Astma or other respiratory symtoms; spirometry
• Sleep apnoea; sleep investigation



Special findings with indication
for further evaluation 4

• Lower extremities; pains and limited mobility; X-ray and 
relevant examination

• Rapidly developing obesity; think prolactin, ACTH, 
morning-cortisol and urine-cortisol (x 3 if possible), MR-
scan of brain

• Low quality of life scoring; think contact to school, 
psychologist, or social worker

• Social difficulties/challenges; think contact to primary
care, social worker, or psychologist



Follow-up assessments
- during growth and development

• History, symptoms, physical examination

• Degree of overweight/obesity, body composition

• Obesity related complications

• Quality of life

• Adherence to treatment

• Life functionality

• Genetic testing

• Guidance and care



Dynamics of weight loss 

Expected treatment outcome, process development
14  OK

5 not OK                                                         Transition towards

everything always
controlled by patient 

N / C
12 not OK

1

• Phase 1; weight loss by treatment plan
• Phase 2; compliance/ adaptation against weight loss
• Phase 3; realizing your reality and treatment need
• Induce process development within the family

Time, years

BMI SDS

2 3

19



Fat mass regulation
- expected treatment heterogeneity i.e. treatment responses

Outcomes

BMI SDS
BMI 
Fat Mass

Treatment time

Poor

Intermediate

Better

towards

excellent

Causes of response heterogeneity

In principle;

Biological (genes, neuroendocrine regulation etc) or

Psychosocial (SES, safety, neglect, abuse etc)

NB Body composition



Novo Nordisk press release 
26 March 2021

• Committee for Medicinal Products for Human Use (CHMP) European 
Medicines Agency has recommended the use of Saxenda® is expanded for 
the treatment of obesity in adolescents aged 12-17 years

• CHMP opinion referred to the European Comission

• Decision in may 2021. Approved in Denmark.

• Based on safety and efficacy of Liraglutide 3.0 mg

• Dose escalation over 4-8 weeks

• Sub-cutaneous daily administration

• Adjunct to lifestyle therapy



GLP-1

• Increases postprandial insulin level in a glucose
dependent manner

• Reduces glucagon secretion

• Delays gastric emptying

• Reduce appetite and energy intake

• Hypothalamic effects



Conclusions Liraglutide had a similar safety and tolerability profile compared with 
adults when administered to adolescents with obesity, with no unexpected 
safety/tolerability issues. Results suggest that the dosing regimen approved 
for weight management in adults may be appropriate for use in adolescents. 
(J Pediatr 2016;■■:■■-■■). Trial registration ClinicalTrials.gov: NCT01789086.



This article was published on March 31, 2020, 
at NEJM.org. DOI: 10.1056/NEJMoa1916038

COUNSELING IN HEALTH NUTRITION AND 
PHYSICAL ACTIVITY 

Participants received individualized counseling in healthy 
nutrition that was performed by a certified dietician and 
evaluated at every visit using a numerical rating scale. 

Participants received individualized counseling in physical 
activity at every visit that was performed by site staff 
trained in physical activity counseling. Participants were 
encouraged to engage in 60 minutes of moderate- to high-
intensity physical activity daily.





Expected indications

• 12-17 years

• Iso BMI of 30, and or related complications

• Poor response to lifestyle alone

• Adjunct to obesity management!

• Identify those in need!

• Safety and side effects!

• Duration and cost!

• Treatment effect after termination of GLP-1!



Stopping rules

• Considerations from FDA/EMA

• 5 (or 10) % weight loss required to continue!

• Body composition during growth and development!

• Patients difficult to treat are offered suboptimal 
management solutions?

• Response patterns i.e. genetics GRS/PGRS

• Success criteria, move beyond BMI



Conclusion
Overweight/obesity in children and adolescents is associated with 
increased fasting plasma total GLP-1 concentrations, which was 
predictive of higher CMR factors.







N Engl J Med 2021;384:1719-30. 
DOI: 10.1056/NEJMoa2028198

CONCLUSIONS A strategy combining exercise and liraglutide 
therapy improved healthy weight loss maintenance more than 
either treatment alone. 
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Thank you very much for your attention 
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