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Javsdekleration

. Styrelseledamot Svensk férening barnobesitas (2018-2022)
. Styrelseledamot ECOG /European Childhood Obesity Group
. Ledamot i European Childhood Obesity Group (ECOG) (2017-2021)

. Coordinerande Principal Investigator i Combat-JUDO. EU finansierat project dar vi studerade Exenatide
extended release pa barnobesitas (2015-2016)

. Principal investigator Novonordisk studie med Liraglutide pa ungdomar (12-18 ar) med obesitas (2016-
2019)

. Principal investigator Novonordisk studie med Semaglutide pa barn (6-12 ar) med obesitas (2016-2019)

. Sponsor och Coordinerade Principal Investigator | MINT (Metformin Intervention) studien pa barn | aldern 6-
18 ar med obesitas. Finansierad av Merck

. Har patent | ett lakemedel mot obesitas (Fixed combination, modified relesease av Orlistat och Acarbos)
och aktier i foretaget Empros Pharma

. Forelast vid ett rundabord samtal med politiker och ansvariga inom sjukvarden, arvoderat av Novonordisk
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Obesity - Our World in Data

Figure 10: Trends in the number of children and adolescents with obesity and with moderate and severe underweight by region
Children and adolescents were aged 5-19 years. See appendix for results for adults. BMI=body-mass index.
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Cumulative cardio- 185 609 1,577 2,676
vascular deaths
Figure 2. Body-Mass Index (BMI) during Adolescence and Subsequent
Cardiovascular Mortality.
Shown are rates of death from cardiovascular causes during up to 44 years
of follow-up according to the percentile of BMI during adolescence, among
2,298,130 participants who were assessed between the ages of 16 and 19
years. Included in the 2918 deaths from cardiovascular causes were deaths
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RESEARCH ARTICLE

Association of childhood obesity with risk of
early all-cause and cause-specific mortality: A
Swedish prospective cohort study

Louise Lindberg:-"*, Pernilla Danielsson., Martina Persson»?**, Claude Marcus',
Emilia Hagman '

1 Division of Pediatrics, Department of Clinical Sclence, Intervention and Technology, Karolinska Institutet,
Stockholm, Sweden, 2 Clinical Epidemiclogy Division, Departmeant of Medicine, Salna, Karolingka Institutet,
Stockholm, Sweden, 3 Department of Diabetes and Endocrinology, Sachsska Children’s Hospital,
Stdergjukhuset, Stockholm, Sweden, 4 Depariment of Clinical Science and Education, Stdergjukhuset,
Karolinska Institutet, Stockholm, Sweden

* louise.lindberg @ kl.se
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Komplikationer till barnfetma

Psychosockall ™20 T
Meurclogical!

i
Poor sellesteam ﬁ. E
Depression i Paaudotumor cerabri

Eating disorders

Pulmonary+-=
Sleep apnoea
Asthima

Exercise inttdarancea

Eardhvnmhrﬂ%—of'?
Dyslipidaemia
Hypertension 30%
Coagulopathy

Chronic inflammation 2%

Gastrointestinal®®.51
Endothelial dysfunction

Gallstones
75%  Steatohepatitis

Glomerulosclerosis

Endocrine® 2%
Type 2 diabetes 40st! (70 % nedsd
Precocious puberty
Polycystic ovary syndrome (girls)
Hypogonadism (boys)

Musculoskeletal* ™+
Slipped capital femoral epiphysis
Blount's disease
Forearm fracture

Fat feot
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Svininfluensal! Covid-19!

Lancet 2002, 360: 473-82
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Nationella riktlinjer for vard
vid obesitas

Pricriteringsstéd fill beslutsfattare och chefer
2023

@ Socialstyrelsen
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Rekommendationer fill hdlse- och sjukvarden:
Kirurgi
Id Erbjud operationen ... fill personer med obesitas som ar Prioritet
18 gastric bypass = Or vuxna
= har Bsl 2 35
14 » Gr bamidldern 1517 ar
+ har Bsml 2 35
14 « Qr vuxna
= har BMl 30-35
19 sleeve-gosfrekiomi « Qr vuxna
= har Bsl 2 35
BPD/DS [biliopankreatisk « Qr vuxna
20 diversion med duodenal =« har Bsdl 2 50 5
switch)
Id Endast inom ramen fér fill personer med obesitas som ... Pricritet
forskning och uviveckling:
Erbjud operafionen ...
15 sleave-gastrekiomi » dr bomidldern 1517 ar Fol
= har Bsl 2 35
17 « Qr vuxna Fol
= har BMl 30-35
1
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" Nationellt vardprogram
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BT for behandling av
obesitas hos barn och
ungdomar

Nationelit programomréde for barn och ungas halsa

Nationelit system
for kunskapsstyrning
Hilso- och sjukvird
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i Vardprogrammet lagger tonvikt pa

» Respektfullt och icke stigmatiserande
bemotande

« Obesitas ar en kronisk sjukdom och ska foljas
upp
« Att obesitas gar att behandla

 Tidig identifikation

 Tidig intensiv individanpassad behandling
 Utbildning och kompetens

« Teamarbete

« Samordning mellan olika vardnivaer

“Tdnk inte att behandlingen ger barnet
ddlig sjdilvkéinsla utan téink istdllet att
barnet ges verktyg for ett liv i hdlsa med
redskap som kan félja dem resten av liv” i

Halsa oberoende storlek HOBS \\:
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Definition av barndvervikt och
barnfetma

BMI (Body Mass Index):

vikt (ka) = 39Kkg = 20
langd * langd (m) 1,40* 1,40 m
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Fysisk aktivitet
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AKADEMISKA Inaktivitet

BARNSJUKHUSET

Traning

Overviktsenheten for barn och ungdom 2014




nu Daglig aktivitet

BARNSIUKHUSET (aC C el ero m eter)

Daily Energy
Expenditure
Total (kcals)*

Hourly Energy Expenditure, Total (kcals)*

Wed 08-Sep-2010 1446
Thu 09-Sep-2010 2811

Skol dag
i Fri 10-Sep-2010 3232

Sat 11-Sep-2010

2 1897 «— Hel g
Sun 12-Sep-2010 293
Mon 13-Sep-2010 (0]
Tue 14-Sep-2010 NaN
) 00:00 06:00 12:00 18:00 00:00
(Scale: 712 kcals)
nditure for 7 Days Shown Above (kcals)* 9679
de resting metabolic rate in statistics and graphs
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C

Om den initiala livsstilsinterventionen inte ar framgangsrik

Ar det en brist pa kunskap?
Eller hur de ska lyckas med det?
Vad ar orsaken?
Behandlingens intensitet?

- Annat?
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Somn Z

Fysisk aktivitet

Kost g
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Somn

Somn duration
Somn kvalitet
Regelbunden somn

@ Melatonin ar godkant for - insomni hos barn och ungdomar 6-17 NN Eﬂ;%'
ar med ADHD dar somnhygienatgarder har varit otillrackliga. \‘:
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I REVIEWS

M) Check for updates

The role of insufficient sleep and
circadian misalighment in obesity

Jean-Philippe Chaput@®'-2=, Andrew W. McHill@?3, Rebecca C. Cox*,
Josiane L. Broussard®*, Caroline Dutil’’, Bruno G. G. da Costa®?®,
Hugues Sampasa-Kanyinga'-® and Kenneth P. Wright Jr ¢

Abstract | Traditional risk factors for abesity and the metabolic syndrome, such as excess energy
intake and lack of physical activity, cannot fully explain the high prevalence of these conditions.
Insufficient sleep and circadian misalignment predispose individuals to poor metabolic health
and promote weight gain and have received increased research attention in the past 10 years.
Insufficient sleep is defined as sleeping less than recommended for health benefits, whereas
circadian misalignment is defined as wakefulness and food intake occurring when the internal
circadian system is promoting sleep. This Review discusses the impact of insufficient sleep

and circadian misalignment in humans on appetite hormones (focusing on ghrelin, leptin and
peptide-YY), energy expenditure, food intake and choice, and risk of obesity. Some potential
strategies to reduce the adverse effects of sleep disruption on metabolic health are provided
and future research priorities are highlighted. Millions of individuals worldwide do not obtain
sufficient sleep for healthy metabolic functions. Furthermore, modern working patterns,
lifestyles and technologies are often not conducive to adequate sleep at times when the
internal physiological clock is promoting it (for example, late-night screen time, shift work

and nocturnal social activities). Efforts are needed to highlight the importance of optimal

sleep and circadian health in the maintenance of metabolic health and body weight requlation.
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Fig. 3| Medel of changes in appetite hormones, hunger and energy intake in response to insufficient sleep.

The peripheral appetite-stimulating hormone ghrelin and the satiety hormones leptin and peptide-YY (PYY) feed back

to the brain to influence appetite and hunger. When sleep is restricted but diet is controlled for the energy balance
needed for a typical day with adequate sleep, the appetite-stimulating hormone ghrelinis increased and the satiety
hormone leptin is decreased, resulting in increased hunger levels. By contrast, ghrelin is decreased and leptin and PYY are
increased under an ad libitum diet during restricted sleep, reducing hunger levels. Changes in appetite hormones during
ad libitum diets are probably due to increased energy intake during sleep restriction. However, energy intake remains
excessive despite reductions in hunger, which suggests that other factors promote food intake. It is unknown how PYY
might change during sleep restriction under a diet controlled for energy balance for a typical day with adequate sleep.
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Somn 2;

Halsa

¥

Somatisk - psykologisk

Fysisk aktivitet
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 Typ 2 diabetes Jalvio
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@ Stress

Skilsmassa

Foraldrar med drogproblem/alkohol problem
Foraldrar med psykiatriska problem
Overgrepp

Dyslexi

Inlarnings svarigheter

ADHD/ADD (18-58% bland de med obesitas)

Mobbing
Trauma -
-~ 1,7
N
1
]
1
"""""""""""""""""""""""""""""""" it iy
Yau Y.H.C Stress and Eating Behaviors, 2013 September ; 38(3): 255-267.

Gundersen C. Linking psychosocial stressors and childhood obesity. obesity reviews (2011) 12, e54—e63
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Three Types of ACEs

Adverse Childhood Event
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The association between adverse childhood experiences and
childhood obesity: A systematic review

Krista Schroeder® | Brittany R. Schuler’® | Julia M. Kobulsky? | David B. Sarwer*?
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Summary

Adverse childhood experiences (ACEs) are associated with numerous physical and
mental health issues in children and adults. The effect of ACEs on development of
childhood obesity is less understood. This systematic review was undertaken to
synthesize the quantitative research examining the relationship between ACEs and
childhood obesity. PubMed, Psycinfo, and Web of Science were searched in July
2020; Rayyan was used to screen studies, and the Newcastle-Ottawa Scale was used
to assess risk of bias. The search resulted in 6,966 studies screened at title/abstract
and 168 at full-text level. Twenty-four studies met inclusion criteria. Study quality
was moderate, with greatest risk of bias due to method of assessment of ACEs or
sample attrition. Findings suggest ACEs are associated with childhood obesity. Girls
may be more sensitive to obesity-related effects of ACEs than boys, sexual abuse
appears to have a greater effect on childhood obesity than other ACEs, and co-
occurrence of multiple ACEs may be associated with greater childhood obesity risk.
Further, the effect of ACEs on development of childhood obesity may take 2-5 years
to manifest. Considered collectively, findings suggest a need for greater attention to
ACEs in the prevention and treatment of childhood obesity.

KEYWORDS
adverse childhood experiences, obesity, pediatric obesity
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Body Mass Index, kg/m* - Utékad skalning
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E_i")> Motivation / mal

Mal:
Ga ned i vikt — vilken tidsram
FOrandra levnadsvanor

Motivation:
Redo att férandra vs tron pa att kunna férandra

———————————————————————————————————————————————————————————————————————————————
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* Primér — beteende - dynamisk;
— Battre matvanor
— Aktivitet — mindre inaktivitet, mer fysisk aktivitet
— Livskvalitet
— somn
— Motivation? Stress?

« Sekundar - resultat- slut mal - statisk:

— Normala blodfetter, blodtryck, glukos,
Kroppssammansattning

— Normalt och battre BMI
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Behandla vikten? Behandla?
och/eller komplikationer? * Neuropsykiatri ADHD/ADD
» Blodtryck  Depression

« Atstorning

» Blodfetter ) N
e SOmMn storning

 Blodsocker
« Leversteatos

Det gor livsstilsinterventionen majlig!
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& GLP-1 analoger
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1 gang per dag

Liraglutide:

0,6 mg 1 gang per dag
1,2 mg 1 gang per dag
1,8 mg 1 gang per dag
2,4 mg 1 gang per dag
3,0 mg 1 gang per dag

1 gang per vecka

Semaglutide:

0,25 mg 1 gang per vecka
0,5 mg 1 gang per vecka
1,0 mg 1 gang per vecka
1,7 mg 1 gang per vecka
2,4 mg 1 gang per vecka

vecka 1
vecka 2
vecka 3
vecka 4

manad 1
manad 2
manad 3
manad 4
manad 5

Victoza® — for typ 2 diabetes, Subventionerat

Saxenda® — for obesitas, Inte subventionerat
godkant fran 12 ars alder

Ozempic® — for typ 2 diabetes, subventionerat

Wegovy® — for obesitas, inte subventionerat
godkant fran 12 ars alder

Intyg merkostnadsersattning till férsakringskassan \

——————————————————————————————————————————————————————————————— OVERVIKTSENHETEN
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

A Randomized, Controlled Trial
of Liraglutide for Adolescents with Obesity

Aaron S. Kelly, Ph.D., Pernille Auerbach, M.D., Ph.D., Margarita Barrientos-Perez, M.D.,
Inge Gies, M.D., Ph.D., Paula M. Hale, M.D., Claude Mareus, M.D., Ph.D.,
Lucy D. Mastrandrea, M.D., Ph.D., Nandana Prabhu, M.Sc.,
and Silva Arslanian, M.D., for the NNB022-4180 Trial Investigators®

ABSTRACT

BACKGROUND
Obesity is a chronic disease with limited treatment options in pediatric patients. From the Department of Pediatrics and
Liraglutide may be useful for weight management in adolescents with obesity. Center for Pediatric Obesity Medicine,
University of Minnesota Medical School,
Minneapolis (A.5.K); Movo Nordisk,
METHODS -
Saborg, Denmark (PA.); Pediatric End
In this randomized, double-blind trial, which consisted of a 56-week treatment c:,,:.’:g,. H’:,:im[,gnl,].,, p,:,:.,;: p’,‘,,:
period and a 26-week follow-up period, we enrolled adolescents (12 to <18 years B.-); the Department
of age) with obesity and a poor response to lifestyle therapy alone. Participants n of Petishric Erudo.
r Ziekenhuis Brussel,
wete randomly asslgned (1:1) to receive either liraglutide (3.0 mg) or placebo sub-  grysseis (1.G.): Nove Nordisk, Plainsbara,
cutaneously onee dail addition to lifestyle therapy. The primary end point was ™ (PM.H); the Division of Pediatrics,
the change from baseline in the body-mass index (BMI; the weight in kilograms Department of Clinical Science Interen
- L " tion and Technology, Karolinska Institu
divided by the square of the height in meters) standard-deviation score at week 56, tet, Stockholm [CMJ: the Division of
Pediatric Enﬂntrmmlogr lnﬂdﬂwab!:!‘
RESULTS Jacobs Schaol of Medicine and Biomed;
A total of 125 participants were assigned to the liraglutide group and 126 to the =sl Sciences, University at Buffalo, Buf
. N : - fals, NY (LD-M); Nava Mardisk, Benga.
placebo group. Liraglutide was superior to placebo with regard to the change from 1y, india (M.2): and the Center far
baseline in the BMI standard-deviation score at week 56 (estimated difference, Pedistric Ressarch in Obesity and Me
~0.22; 95% confidence interval [CT], ~0.37 to —0.08; P=0.002). A reduction in BMI *='T°"=MM': h ion of ":d;*::lf":‘r* o
of at least 5% was observed in 51 of 113 participants in the liraglutide group and :';qﬂni;:iw G'F' ;:'thrsh E,:.:;c;‘
in 20 of 105 participants in the placebo group (estimated percentage, 43.3% vs. Center Children's Haspital of Pittsburgh,
18.7%), and a reduction in BMI of at least 10% was observed in 33 and 9, respec- "!"'"";‘i::?:[ ’:"‘;“;5' :‘;‘:“' "{M‘fi'l
tively (estimated percentage, 26.1% vs. 8.1%). A greater reduction was observed :::'em - ';,'_KE("; i;];hrc;:::, Pty
with liraglutide than with placebo for BMI (estimated difference, —4.64 percentage diatric Obesity Medicine, University of
points) and for body weight (estimated difference, ~4.50 kg [for absolute change] Minnesota, 717 Delaware St SE, Rm. 370E,
: . . . Minnzapalis, MN 55414, or at kellyl05@
and ~5.01 percentage points [for relative change]). After discontinuation, a greater ... 4,
increase in the BMI standard-deviation score was observed with liragluride than
with placebo (estimated difference, 0.15; 95% CL, 0.07 to 0.23). Mone particlpants il e ctors is provided in the
in the liraglutide group than in the placebo group had gast | adverse ¥ Appendix, available at
evems [Bl of 125 [64.8%) vs. 46 of 126 [36.5%]) and adverse events that led to  NEM.org
ion of the trial (13 [10.4%) vs. 0). Few participants in either This article was published an March 31,
group had serious adverse events (3 [2.4%] vs. 5 [4.0%]). One suicide, which oc- 2020, 3t NE[M.arg.
curred in the liraglutide group, was assessed by the investigator as unlikely to be tngl) Med 2020382210728

related to the trial treatment. DOI: 10.1056/NEJMoal L6038
Capyight © 2020 Mussschuietts Masieal Seciely.

=A complete list of the NMB0ZZ-4180

CONCLUSIONS
In adolescents with obesity, the use of liraglutide (3.0 mg] plus lifestyle therapy led
to a significantly greater reduction in the BMI stand; iation score than placebo
plus lifestyle therapy. (Funded by Novo Nordisk; NN8022-4180 ClinicalTrials.gov
number, NCT02918279,)

NENGL) MED 33,22 NEW.ORG  MAY 28, 2020 2117
The New England Joumnal of Medicine

Downloaded from nejim.org at UPPSALA oa Octaber 7, 2022, For personal use oaly. No other uses without permission.
Copyright © 2020 Massachusetis Medical Society. All rights reserved.

Liraglutide
- GLP-1 analog

- Ges subcutant 1 g/d

Publicerades 2020
Godkand indikation for att behandla
Obesitas hos ungdomar 2021
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A Absolute Change in BMI Standard-Deviation Score B Relative Change in BMI
0.15 . .
g Liraglutide 3.0 mg (Saxenda)
2 0054 IPIacebo &
£ 00 gy r o
3 o Kt 3 ges 1 gang/dag subcutant
E 104 @
5-0:15- T 5 {1 %
_0.304 Liraglutide | 1 ¥ i Liraglutide T1 i .. . ° ° .
Dt IR A | Ar nu godkant fran 12 ar mot obesitas
01 & 16 2530 42 5156 0 &2 01 & 16 2530 42 5156 0 82 . ) :
Weeks since Randomization Weeks since Randomization Ar dock inte Subventlonerat
No. of Participants No. of Participants
Placebo 126 125 123 116 116 105 10l 105 97 plird Placeba 1% 125 18 116 116 105 101 105 a7 10z
Liraglutide 125 13 19 &S L0 P13 106 12 | Lisgltide 15 13 1S NSNS L0 107113 W om
C Relative Change in BMI at Wk 56 in Liraglutide Group D Relative Change in BMI at Wk 56 in Placebo Group
204 20—
— 159 . 154
£ 104 £ 10 . . ..
- mmmmw.mmumummmll\lﬂ 2 I“nnlw.-.wuwwmumﬂﬂﬂmﬂﬂlum““mm‘ Vissa individer svarar bra,
s S I s En del inte alls
£ :;3: cline, 26136 £ :;;:
%’ 25 %-25—
B 3
Participants 0 Participants
E Absolute Change in Body Weight F Relative Change in Body Weight
B4 ; 6=
54 i = 5 . o o
24 P | g 4 o Nar de har slutat, sa gar de snabbare
= 2 = 5] - . o
I i 4| Upp i vikt &n de som har fatt placebo!
{ 2] 3 ol - Ar det en kronisk behandling?
M Liraglutide & - .
° 1 : ° 4 P - Skapar behandlingen problem
1 & 16 2530 4 513 0 8 01 8 15 2530 42 5156 n s
Weeks since Randomization Weeks since Randomization
No. of Participants No. of Participants
Placebo 16 15 18 116 116 15 101 105 97 plird Placeba 126 125 123 116 116 105 101 105 97 10z ' '’
Lilashdlide s 13 119 112 119 no 107 113 106 112 Liraglutide 15 13 119 112 119 110 107 113 106 12 \Q l A ’
QS |
\*-
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The NEW ENGLAND JOURNAL ¢f MEDICINE

“ ORIGINAL ARTICLE ”

Once-Weekly Semaglutide in Adolescents
with Obesity

Daniel ‘Weghuber, M.D., Timothy Barrett, Ph.D., Margarita Barrientos-Pérez, M.D.,
Inge Gles, Ph.D., Dan Hesse, Ph.D_, Ole K. Jeppesen, M 5S¢, Aaron 5. Kelly, Ph.Dr,
Luey D. Mastrandrea, M.D_, Rasrmus Sorrig, Ph.D., and Silva Arslanian, M.D.,
for the STEP TEENS Investigators®

ABSTRACT

BAEKEROUND
A once-weekly, 24-mg dose of subcutaneous semaglutide, a glocagon-like peptide-1
recepror agonisr, is used o trear obesity in adulis, bur assessment of the drug in
adolescents has been lacking.

METHO DS
In this double-blind, parallel-group, randomized, placebo-conmrolled rrial, we enrolled
adolescents (12 m <18 years of age) with obesity (2 body-mass index [BMI] in the
9th percentile or higher) or with overweight (2 BMI in the &5th percentile or higher)
and at lexst one weight-relared coexisting condition. Participants were randomly as-
signed in a 2:1 ratio o receive once-weekly subcutaneous semaghuride {ar a dose of
24 mg) or placebo for 68 weeks, plus lifestyle intervention. The primary end poing
was the percentage change in EMI from baseline to week 68; the secondary con-
firmarory end point was weight loss of at least 5% ar week 68

RESULTS
A total of 201 parrici) underwent domization, and 180 (90%) completed
treatment. All but one of the participants had obesity. The mean change in BMI
from baseline o week 68 was —16.1% with semaghmide and 0.6% with placebo
(estimated difference, —16.7 percentage points; 95% confidence interval [CI], -20.3
o —13.; PalL001). At week 68, a total of 95 of 131 participants (73%) in the sema-
gluride group had weighr loss of 5% or more, as compared with 11 of 62 partici-
pants (18%) in the placebo group lestimared odds rario, 14.0; 95% CI, 6.3 to 31.0;
Peih001). Reductions in body weight and improvement with respect to cardiometa-
bolie risk factors (waist circumference and levels of glycared hemoglobin, lipids
[except high-density lipoprotein cholesteroll, and alanine aminotransferase) were
greater with semagluride than with placebo. The incidence of gasmrointestinal ad-
VErse events was greater with semagluride than with placebo (62% vs. 42%). Five
participants (4%) in the semaglutide group and no participants in the placebo
group had cholelithiasis. Serious adverse events were reported in 15 of 133 partici-
pants {11%} in the semaglutide group and in & of 67 participants (9%) in the
placebo group.

CONELUSIONS

Among adolescents with obesity, once-weekly restment with a 2.4-mg dose of sema-
glutide plus lifestyle intervention resulred in a greater reduction in BMI than lifestyle
intervention alone. (Funded by MWove Nordisk: STEP TEENS ClinicalTrials gov
number, NCTO4102189)

H EWGOL) WED 3E7)34  NEW.ORS  DECEMAEE 16, 3033

Fram the Depariment of Pediairics, Para-
eelout Me dical University, Salzbueg, Aus-
wria (DW]; the Institute of Cancer and
Genzenic Seiences, University of Bir
mingham, Birmingham, United Kingdom
[T.E: the Divisian of Pediatric Endocsi-
wdeggy. Herspital Angeies Pusbla, Puebiz
City, Mexice [M_8.-P); the Depariment of
Pediatrics, Division of Pediatic Endocsi-
mobergy. Universitair Zickeskwis Bussel.
Brassels (LG Move Nesdick, Ssbarg,
Desenack [DUH., ©UK)., RS, the Depart.
eneat of Pediatiees and the Canter for Pe-
diatric Obesity Medicine, University of
Minnesota Medical Schoal, Manneapelis
[A-5.K); the Division of Fediatric Endo-
erinclogy and Diabeies, Jacoks School of
Medicing and Bssenedical Sciences, Uni-
ety at Buffabo, Buffalo, NY [LDM); ind
e Center for Fediatric Recearch in Obesi
#ty and Meiabolisn, Division of Pedistric
Enducsinglegy, Disbetes, and Metatalism,
Winiversity of Pittsburgh School of Miedi-
<ing, and UPMIC Children's Hospital of
Patshesrgh, Fittsbergh (SA) Dr. Weghu-
e can be contacted o dweghuben@aalk
-at ar at the Degartment of Fediatrics,
Parscelsus Medical University, Millner
Hauptstraces 48, 5000 Salsburg, Austria.

“A comphete list of investigators in the
STEF TEEMS wiad is prowided in the
Supglementary Appandes, available at
ME]M.arg.

This article wat gubliched on November 1,

2022, and updated on November 17, 2022,

at HEJM.arg.

N Engl ) Med 2023,387:2245-57.
DO 10.1056/NE|M=a2208601
Gyt © 2022 Mamackaares: Medical Sacety.

at NEJM.zeg

2245

The New England Jommal of Medicine is peoduced by NEJM Group, a division of the Massachusetis Medical Society.
Downloaded from nejam.arg at Uppsala cm January 31, 2023, For persanal mse only.
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A Change in BMI from Baseline
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A Change in BMI from Baseline
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A Change in BMI from Baseline
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Approved anti-obesity medications

FDA EMA| MHRA
Phentermine approved for 216 years?! Liraglutide 3.0 mg approved for 212 years®
Orlistat approved for 212 years? Semaglutide 2.4 mg approved for 212 years’

Liraglutide 3.0 mg approved
for 212 years?

Phentermine/topiramate approved
for 212 years*

Semaglutide 2.4 mg approved
for 212 years®

FDA, The US Food and Drug Administration; EMA, The European Medicines Agency; MHRA, The Medicines and Healthcare products Regulatory Agency
1. Suprenza {phentermine) Prescribing Information; 2. Xenical {orlistat) Prescribing Information; 3. Saxenda {lireglutide) Prescribing Information; 4. Qsymia (phenterming/topiramate) Prescribing information; 5. Wegowy (semaglutide 2.4 mg) Prescribing
Information; &. Saxenda (liraglutide) Summary of product characteristics; 7. Wegovy (semaglutide 2.4 mg) Summary of product characteristics

_______________________________________________________________ OVERVIKTSENHETEN
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The role of the brain in regulating appetite

Homeostatic /g
Eating for hunger eating » N Eating for pleasure
Hedonic
Satiety 14 Hunger L Dopamine
* GLP-1 « Ghrelin controls WANTING
* Peptide YY the motivation to eat
* Oxyntomodulin
' Pancreatl'c Opioid and cannabinoid receptors
polypeptide
« Amylin Executive control LIKING the pleasure
+ Leptin function associated with food

¥

% Deciding to eat

Behavioural interventions empower
sustainable behaviours in controlling

eating
GLP-1, glucogan-like peptide-1 .
1. Badman MK & Flier IS, Science. 2005;307:15808-14; 2. van Bloemendaal L et ol. Diobetes. 2014;63:4186-96; 3. Klok MD et ol. Obes Rev. 2007:8:21-34; 4. Hall K et al. Am J Public Heaith. 2014;104:1169-75; 5. Berridge KC et al. Broin Res. 2010;1350:43-64; 6.
Vallis M. Clin Obes. 2019;9:212299; 7. Lou D et al. Canadian Adwit Obesity Clinical Practice Guidelines: The Science of Obesity. Available from https://obesitycanoda.ca/guidelines/science.
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The balance of control and reward is skewed in adolescents
The triadic model® Adolescents? Adults?
Approach/Reward Modulation Modulation
Sensitivity peaks
P in adolescence Medial/ventral PFC > Medial/ventral PFC: -=—
frontal z
cortex
L
Regulation/Control Arwiials
Matures with age Avoidance/Aversion
> — ——a —  Ventral striatum “—  Ventral striatum Amygdala <«—

Dip in response during
adolescence

PFC, prefrontal cortex
Modified from: 1. Ernst M et al. Psychol Med. 2006; 36: 299~312; 2. Ernst M et al. Neuroscience and Biobehavioral Reviews. 2009; 33: 367-382.
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GLP-1RAs targets and activates brain regions associated with
hedonic and homeostatic control of energy intake

Several GLP-1Rs
in the brain

GLP-1R targeting in septum,
hypothalamus, and
hindbrain

Secondary activation in
regions associated with
control of food intake and
reward

i + Septum

v

- Hypothalamus

W + Brainstem

¥

SemaglutideVT730

.} 4« Thalamus
1 ' «'Amygdala

*3 +* * Parabrachial nucleus

&4 + Brainstem

Neuronal activation (c-Fos)
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MINT

METFORMIN INTERVENTION STUDY

etformin ervention in children with obesity. A parallel,
three arms, randomized, 6 months, multi-center study with
metformin extended release (XR) plus lifestyle or metformin
immediate release (IR) plus lifestyle or lifestyle alone

EudraCT number: 2019-003940-61

Site Initiation Visit (SIV) Falun 28 okt 2021
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Disbetologia (2017) 60:1566 1576 1567
Table | Landmurk svents in the history of metfonmin for the management of type 2 disbetes
Yoear Landmark [ —
1772 Galega affieinalis used to treat of dishetes (Hill) 5]
METFORMIN INTERVENTION STUDY 18441861  Kdcntification and synthesis of guanidine (Strocker) 161
1878 1679 Synthesis of biguanide (Rathke) ]
1918 Guanidine lowers blood ghicoss in animals (Watinabe) 7
1922 Synihesis of dimethylbiguanide (Wemer and Bell) 7
19261928 Galegine and synthalin lower blood ghacoss in animals and hamans [8-13]
929 b in and other higuanides lower blood ghicos: in animals (Hesse and Taubmann; Shotta and Tachesche)— [18, 19]
19305 Use of guanidine derivatives to treat diabetes initially grows then declines duc to toxicity and also availability 6]
of insulin
19441947 Gusnidine based sntimalarial agent, progusnil (Paludrine), lowers blood ghucoss in snimals [20, 21]
19491950 Dimetlrylbiguanide (funsm d as potential antimalarial agent and used to treat influenza in Philippines. [22]
Also found to potentially lower blood (Garcia)
Jan Aroa enco Jean Steme and Denise Duval to inc basod ]
1957 Jean Sterne publishes use of metformin to treat disbetes [24]
1957 1959  Phenformin and buformin reported & treatments for disbetcs [32,33,37,38]
1958 Metformin infroduced io treat debetes in the UK and other Earopean countnics 161
19581964 Stene and colleagues (especially Azerad) further evaluate metformin in individuals with diabetes [25-28, 36]
1965 First larye prospective comparator trial of metformin (Fdinburgh, UK; notably Duncan, Clarke and Camphbell) [42]
9771980 Phenformin and buformin wilhdrwn in most countnes because of risk of lactc ackloss (491
1980 1994 Substuntial new scicatific and clinical evidence (e 11 Nocl, Wi and Bailey), icinput  [6, 41,44, 56-62]
by Lipha icals fe . Howlett, Meynand, Danicl, Goodman) and discussions with the FDA
(Remven, DeFrons, Bailey, Tomer, Garber)
1994 1995 Metformin approved (1994) and introduced (1995) i the USA ]
1995 1996 Key publications confirm bl isk ratio of metformin in management of T2D [63, 64]
1995 2000 Extensive disbetes echacati by Bristol- Myers Squibh (e.g. Cryer) I61
1998 UKPLIS reparts hang-tenm metabolic effecs of metformin and neduced cardiovasculbar risk with s [65]
2000 2002 Extended-release formulation and fixed-dose combination drugs with metformin as the primary active [65, 67]
ingrodient ars approved in the USA
2002 Mtfarmin reduced progression of *predishetes” (IGT andior IFG) to T2D in the DPF [22]
Fig.l Galega officinalis. G. oﬁicim.zlis, the.herbal lineage'of me.tfor.min, 2005 mml-i l'w '“"'ﬁ’“’"i.“ :“n“a":ml b'.“'““"gm"'“mﬁ"m'o“ [
is also known as goat’s rue, French lilac, Italian fitch, Spanish sainfoin or 2008 UKPDS follow-up: confinued reduction of cardi risk with nse of metformin (Holman) 4
professor weed. This plant was used as a traditional medicine in medieval 2011 Metformin included in WHO's inl medicines list [79
Europe; it is now classed as a noxious weed in many states of the USA. p—— - o D deration: 1202, type 2 diabeaes. WTO. World 1iealis —
Copyright Malcolm Storey, www.bioimages.org.uk (photograph taken in ! Frevention Progruan: 108, ) P e
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term studies in different populations ar
children.

etformin has been shown tc
weight gain, hyperinsuliner
hyperglycemia in adults wit

diabetes (1,2) and to reduce prog
from impaired glucose tolerance to«
in those without diabetes (3). These
have led to an increase in the use
formin in obese children with hyper
emia. However, obesity is not a |
indication for metformin in the Uk
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Abstract

Objective: Childhood obesity has become epider
been accompanied by an increass in prevalenc
diabetes (T2DM) in youth. Addressing obesity am
sistance by drug treatment represents a rational
the prevention of TZDM. A systematic review was
to avaluate the effectiveness of metformin i
weight and ameliorating insulin resistanca in obs
betic children. Methods: A PubMed database
conducted, using ‘metformin’, ‘obesity’, insulin
‘children, ‘adolescents’ as search terms. Results:
were included in the presant review. Metformin 1
istered for 6-12 months at a dosage of 1,000-2,0
ly, decreasing BMI by 1.1-2.7 compared with plac
styla intervention alone. Concomitantly, fasting it
tance improved after metformin therapy. Pos
follow-up was performed in one study, showin
1 year of discontinuation of therapy the decrease
appeaars. Ct Short-tarm in tra
pears to moderately affect weight reduction
obese children and adolescents, with a conco
provement in fasting insulin sensitivity. Further s
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Review | COMPARATIVE EFFECTIVENESS RESEARCH

Systematic Review of the Benefits and Risks of Metformin
in Treating Obesity in Children Aged 18 Years and Younger

Marian S. McDenagh, PharmD; Shelley Selph, MD; Alp Ozpinar, BS; Carolyn Foley, BA

Supplemental content at
IMPORTANCE Childhood abesity is an important public health problem with increasing preva- Jamapediatrics.com

lence. Because treatment often has limited success, new approaches must be identified.

OBJECTIVE To evaluate the effectiveness and safety of metformin for treating obesity in
children aged 18 years and younger without a diagnosis of diabetes mellitus.

EVIDENCE REVIEW We Included randomized clinical trials identified through searches of
MEDLINE, the Cochrane Library, and ClinicalTrials.gov. Our primary outcome measure was
change in body mass index (BMI, calculated as weight in kilograms divided by height in
meters squared). We assessed study quality, pooled data using a random-effects model, and
performed subgroup and sensitivity analyses.

FINDINGS Fourteen randomized clinical trials were eligible. For BMI, moderate-strength evi-
dence Indicated a reduction of -1.38 (95% Cl, -1.93 to ~0.82) from baseline compared with
control at 6 months, A similar, if less dramatic, effect was observed in studies less than 6
months, but the pooled estimate from studies of 1 year of treatment was not statistically sig-
nificant. Subgroup analyses indicated smaller, but significant, effects for those with baseline
BMI below 35, those of Hispanic ethnicity, those with acanthosis nigricans, those who had
tried and failed diet and exercise programs, and in studies with more girls or higher mean age
(adolescents). Moderate-strength evidence indicated that with metformin, 26% reported a
gastrointestinal event compared with 13% in control groups (relative risk, 2.05; 95% CI, 1.19-
3.54), although there was no difference In discontinuations due to adverse events. No serl-
ous adverse events were reported.

Author Affillations: Department of
Medical Informatics and Clinical
Epidemiology, School of Medicine,
Oregon Health & Science University,
Portland, Oregon {McDonagh, Selph);
Schiool of Medicine, Oregon Health &
Science University, Portland, Oregon
(Ozpinar, Foley)

Corresponding Author: Marian 5.
McDonagh, PharmD, Department of

CONCLUSIONS AND RELEVANCE Metformin provides a statistically significant, but very modest
reduction in BMI when combined with lifestyle interventions over the short term. A large trial
is needed to determine the benefits to subgroups or impacts of confounders. In the context

of other options for treating childhood obesity, metformin has not been shown to be clinically

superior. Medical Informatics and Clinical 1
Epidemialogy, Schaol of Medicine, 1 ',
Oregon Health & Science University,
JAMA Pediatr, 2014168(2):178-184, doi 10100V jamapediatrics 20134200 3181 W Som Jacleon Park R, Mai ‘TN - <
Published online December 16, 2013, Stop BICC, Portland, OR97239 QS |
(medonagh@ohsu.edu). \.
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Effects of metformin extended release compared
to immediate release formula on glycemic control
and glycemic variability in patients with type 2
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Drug Design, Development and Theragy

1€ May 2017

Humber of times this article has been viewed

Purpose: The purpose of this study is to evaluate, in a randomized clinical trial, the effects
of metformin immediate release (IR) compared with metformin extended release (XR) on the

L y and gly control
Materials and methods: We enrolled 253 Caucasian patients with type 2 disbetes not well
controlled by diet (glycated hemoglobin [HbA ] =7.0% and <8.5%). Patients were randomized
to metformin IR or metformin XR for a period of 6 months at the maximum tolerated dose
The average dose of metformin IR used was 2,00041,000 mg/day, while that of metformin XR
was LS00 mg/day. We evaluated body weight, HbA , fasting and postprandial glucose,
fasting plasma insulin (FPI) and is mode! insulin resi (HOMA-IR),
lipid profile, and levels of some adipocytokines, including tumor necrosis factor-ce (TNF-o),
high-sensitivity C-reactive protein (hs-CRP), and vaspin. Morcover, at the baseline
lated questionnaires to assess patients’

e

and after 6 months, we administered patients some v
satisfaction toward treatments.

Results: After 6 months, both fi | in body weight and body
mass index (BMI); however, metformin XR gave a greater improvement in glycemic control,
FPI, and HOMA-IR, compared with both baseline and metformin 1R. A reduction in total
cholesterol {TC) and low-density lipoprotein (LDL) cholesterol was observed with metformin
XR compared with IR, Levels of TNF-ur, hs-CRP, and vaspin were reduced by metformin XR
but not by the IR formulation. Metformin XR also raised the levels of visfatin.

‘Conclusion: Metformin XR formulation seems to be more effective than metformin IR in

1

gave a similar

improving glyco-metabolic control, lipid profile, and levels of some adipocytokines in patients
with type 2 diabetes mellitus.
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Figure 3 Adverse events with metformin immediate release and metformin extended release.
Notes: Metformin IR dosage: 2.000£1.000 mg/day: metformin XR dosage: 1.0004500 mg/day. *P<:0.05 vs 3 months with IR, **P<0.01 vs 3 months with IR.
Abbreviations: IR, immediate release; XR. extended release.

Keywords: glycemic control, insulin resistance, metformin immediate release, metformin
extended release
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Effects of Metformin on Energy Intake and Satiety in Obese
Children

Mopelola A. Adeyemo, MPH', Jennifer R. McDuffie, PhD, RD', Merel Kozlosky, MS, RDZ,
Jonathan Krakoff, MD?, Karim A. Calis, PharmD, MPH', Sheila M. Brady, MSN, CFNP, and
Jack A. Yanovski, MD, PhD'

'Program in Developmental Endocrinology and Genetics, Eunice Kennedy Shriver National
Institute of Child Health and Human Development, National Institutes of Health

?Nutrition Department, Clinical Center, National Institutes of Health

*Phoenix Epidemiology and Clinical Research Branch, National Institute of Diabetes and
Digestive and Kidney Disease (NIDDK)

Abstract

Aims—Metformin’s ability to promote weight loss is believed to be at least partly attributable to
decreased energy consumption. There are few data regarding the effects of metformin on energy
intake in children. We therefore investigated metformin’s effects on appetite and energy intake in
obese hyperinsulinemic children.

Materials and Methods—We conducted a 6-month randomized, double-blind, placebo-
controlled trial to evaluate the effects of metformin 1000mg BID on body weight and energy
balance in 100 obese hyperinsulinemic children aged 6-12y. Subjects ate ad libitum from
standardized food arrays on two separate occasions before, and then again after, § months of study
medication. The first test meal was consumed after an overnight fast. The second was preceded by
a pre-meal load. For each test meal, energy intake was recorded, and subjects completed scales of
hunger, fullness, and desire to eat.

Results—Data from the meal studies at baseline and after treatment with study medication were
available for 84 children (43 metformin-treated and 39 placebo-treated). Compared with placebo,
metformin treatment elicited significant reductions from baseline in adjusted mean energy intake
after the pre-meal load (metformin: —104.7=83.8 kecal vs. placebo: +144.2+96 9 keal: p=0.034)
independent of changes in body compesition. Metformin also significantly decreased ratings of
hunger (—1.5=3.6 vs. +18.6=6.3; p=0.013) and increazed ratings of fullness (+10.1=6.2 vs.
—12.8=7.0; p=0.01) following the pre-meal load.
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Figure 1.

Change in energy intake from baseline to 6 months of treatment adjusted for changes in
body composition for Food Array I (Fig 1A, after an overnight fast) and Food Array II (Fig
1B, after a pre-load shake-like beverage). Mean = SEM of the change in food intake is
shown.
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New mechanisms of metformin action:
Focusing on mitochondria and the gut
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ABSTRACT

The most well-known mechanism of metformin action, one of the most commonly pre-
scriced antidiabetic drugs, Is adenosine monophosphate-activated protein kinase activa-
tion; however, recent investigations have shown that adenosine monophosphate-activated
protein kinase-independent pathways can explain some of metformin’s beneficial meta-
bolic effects as well as undesirable side-effects. Such novel pathways include induction of
mitochondrial stress, inhibition of mitochondrial shuttles, alteration of intestinal microbiota,
suppression of glucagon signaling, activation of autophagy, attenuation of inflammasome
activation, induction of incretin receptors and reduction of terminal endoplasmic reticulum
stress. Together, these studies have broadened our understanding of the mechanisms of
antidiabetic agents as well as the pathogenic mechanism of diabetes itself. The results of
such investigations might help to identify new target molecules and pathways for treat-
ment of diabetes and metabalic syndrome, and could also have broad implications in dis-
eases other than diabetes. Accordingly, new antidiabetic drugs with better efficacy and
fewer adverse effects will likely result from these studies.
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Figure 2 | Effects of metformin on the gut. Metformin induces glucagon-like peptide 1 (GLP-1) release from intestinal L cells, and also GLP-1
receptor expression on pancreatic B-cells. Metformin increases the abundance of Akkermansia, a mucus-degrading Gram-negative bacteria, in the
gut, which is associated with restoration of reduced regulatory T (Treg) cells and amelioration of low-grade tissue inflammation in the adipose
tissue of obese animals. Increased life span of Caenorhabditis elegans by metformin has also been attributed to changes in intestinal microbiota.
The intestine is a major organ responsible for uptake and utilization of glucose after metformin administration.
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s, Sammanfattning

» Obesitas ar en kronisk sjukdom

« Undersok orsaker/svarighet/moijligheter till att
forandra levnadsvanor

» Undersok faktorer som,
— Psykologisk
— Stress
— Familj

- Ratt lakemedel till ratt person gor det mgjligt att
genomfodra levnadsvane forandringen

« Teamarbete (lakare, dietist, fysioterapeut, psykolog)
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..............



)

AKADEMISKA
BARNSJUKHUSET

OVERVIKTSENHETEN
for barn & ungdom

Obesitas mottagningen
FOr barn och ungdomar




