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Global prevalence of obesity

In children and adolescents 5-19 years in 2016
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R
NG
—_— T g
-"1/‘1"\ S
~ -

\ 2

“d o
3 ’h _
x
!
ss‘—.

M <5 5-<10 M 10-<15

AU Qroyll referente b, sTonoord aenanon; yWnl
CO-Rest ynioble of (Ink) occecsed, jon 2027

M 15-<20

W 20-<25

H 25-<30

W 30-<35

M =35

No data



[TayKOOULWCE TA TT0O00O0TA TTALSLKN G TTaxUoapKiag
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H xprijon tou BMI ota rtatdLa Kat Toug @npoug

There are no international
accepted standards for defining
and diagnosing pediatric
obesity?

Weight, height and BMI SN
change during growth and BMI
development!’

Paediatric obesity can be
diagnosed:

* By means of BMI SDS™'#*

* By means of BMI percentiles>-’
» By COLE criteria?

Growth and development is
also influenced by racial and
ethnic origin
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Maldikn/e@nBLKn tayvoapkia wg tpoAnua
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(EAS()\ European
| Association for
the Study of
\ / Obesity

“Classifying obesity as a chronic
disease in children and adolescents
is a crucial step for increasing
individual and societal awareness,
and for improving early diagnosis
and intervention.”

World Health

Organization

World .Hea_lth
Organization

y,

“Childhood obesity is one of the
most serious public health
challenges of the 21st century.
Overweight and obese children are
likely to stay obese into adulthood
and more likely to develop non-
communicable diseases like diabetes
and CVD at a younger age.
Prevention of childhood obesity
therefore needs high priority."”

\ J

mw | Endocrine Society
)
==

ENDOCRINE
SOCIETY

“Paediatric obesity remains an
ongoing serious international health
concern affecting ~17% of US
children and adolescents,
threatening their adult health and
longevity.”?




Ta altia tng atdlkng/e@nBLKNC TtTayuoapkiag

FeveTikd @

EvSokpLvLKa @] 39

PaPHAKEUTLKA

MNepLBaAlovika
EmLyeveTLKA

PuxoAoyLkika NeupoAoyilka/umtoBaAapLka



[ENETIKOI MAPAITONTEZ 2THN MNMAIAIKH INMAXY2ZAPKIA

[ToAuyoviSLakn, povoyovidLakn attloAoyia, cuvépoua

2
MovoyoVLSLaKEG Mevetika MoAvuyovidLakn ETtLyevEeTIKN J
SLatapayeEg cuvVépopa aLtioAoyia

Accounts for 30-50% of
variation in adiposity

Prader-Willi
(most common)

« May modify the
interactions of
environment,
microbiome, and
nutrition on weight

Leptin deficiency

Leptin receptor
deficiency

MC4R (most common)
Others include BDNF,

« Carpenter

 Others include AS,
AHO, BWS, BBS
and CS

POMC, TUB and SH2B1,
proprotein
convertase 1

Y
<1% of cases



[epLBAAAOVTLKA AlTLa TTALSLKNG TTaxUoapKLag %@/

KoLvwvLKO-0LKOVOuLKOL

TTapAyOVTEG SPaCTNPLOTITC MepLBaiiov
Obesity burden higher in High glycaemic foods and Sedentary lifestyle, and the
lower socioeconomic groups sweetened drinks; screen time socioeconomic status (SES) of
Low cost junk food increases sedentary time the neighborhood

EvSopuntpLo mepLaAiov WYuxoAoyLkoi
Smoking during pregnancy, TMAPAYOVTIEG
lack of breastfeeding, Dieting/eating disorders
mimicking parents’ poor eating Depression/anxiety

habits



OL 1000 TtpwtEeG HEPEG CWNG
Kat MpoAnyn tng Naxvocapkiag
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nutrition now, matters forever




Developmental Origin of Health and Disease
(DOHaD)

* OLTpwteg 1000 pEpeg {wng, EEKLVvwvTag armo tn cUAANYN ELVAL OUGLAGTLKAG
CnHAcLAG YL TNV HETETMELTA PUYXLKI KOL CWHATLK UYELO TOU ATOMOU KL yLa
ATIOPUYN TIAXUCAPKLAG KAL VOO HATWYV pBopdag.
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OL GNUAVTLKOTEPOL TIAPAYOVTEG KATA TLG TIPWTEG 1000

MEPEG {WNG TTOU GXETLOVTAL ME TTALOLKN TTAXLoapKLA

Table 1. Main risk factors in the first 1000 days for the development of childhood obesity.

Nutritional Phase

Risk Factor

Prenatal
(0-280 days)

Higher maternal pre-pregnancy BMI

Excess maternal Gestational Weight Gain
Maternal Diabetes Mellitus (gestational or Type 1)
Genetic predisposition

Breast/Formula Feeding
(280 days—6 months of age)

Formula feeding

Accelerated growth curve

e High energy intake

e High protein content

e Low concentration of polyunsaturated fatty acids

Complementary and Early Diet
(6 months-2 years of age)

Rapid weight gain

Early introduction of solids
High protein intake

Gut microbiome




EvéountpLo MepLBaiiov
KOL ETILOPACT) OTOV HETABOALGHO KL

Klvéuvo Ttayvocapkiag/
Zakxapwdn AwaBntn




EvéountpLo tepLBaiiov
KOL TTALSLKI TTaXVocapKLa

* TOGO N MEPLOPLOMEVN OE MPWTELVN SlaLta tng unTEpag,
* 'Oc0 KaL n SUTLKOU TUTIOU, TTAOUC LA CE KOPECHEVAALTIAPA SLATPOWYN TNG EYKUOU

* MTopEL va TIPOKAAECOUV ETTAVATIPOYPAMHATLOHO TWV HETABOALKWY 08WV TOU
EMBPUOU TTOU KUOWOPEL KAL VA EUVON|COUV HETETIELTA TTAXUCAPKLA

Publiched i final edited form as:
Biochim Biophys Acta. 2014 March ; 1842(3): 495-506. do1:10.1016/).bbad15.2013.07.007.

Maternal Nutrition and Risk of Obesity in Offspring: The Trojan
Horse of Developmental Plasticity

Sebastian D. Parlee and Ormond A. MacDougald

Department of Molecular & Integrative Physiology, School of Medicine, University of Michigan,
Ann Arbor, Michigan, USA




In Utero

From Birth until Weaning

Global/Protein Restricted Diet Exposure
Decreased Amino Acd Transfer
through the Placenta

In Utero

From Birth Until Weaning

Following Weaning

High-Fat/ Western Diet Exposure

Placental Inflammation

...,%.., M@%

Obesity



Gestational risk factors influencing
the maternal microbiota

M I : -
Eét&ﬁna Antibiotics

Postnatal maternal
influence

Breast milk
Microbes
HMOs

Microbial alterations
and disease

Infant exposed to maternal microbiota at birth

Colonization succession
impacts host metabolism
and immune education

Metabolic oy

Qs_ea_s_e disease
'DQDSS{W -Asthma
-Diabetes

-Allergy

-NAFLD



Mayxvoapkia Kat ALaBnRtng tng MNTEPAG Kal
ETILYEVETLKEG ETILOPACELG GTOUG ATIOYOVOUG

Adult cardiometabolic
disease /

Overweight/obesity
Maternal lifestyle factors Type 2 diabetes

Stress Cardiovascular disease
Poor diet/nutrition

Low levels of physical activity

Intrauterine Childhood metabolic

exposures dysregulation
GDM/yperglycemia Overweight/obesity
Excessive weight gain Dyslipidemia
Obesity Early-onset T2D
\
Genetic propensity
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¢ Epigenetic\
modifications
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Maxvoapkia tng yvvaikagn dtapntng otnv
E£YKUO KL KLVOUVOG TTAXUCGAPKLAG GTOUG
ATtOYOVOUG

Ta BpEwn MayLCAPKWYV YUVALKWYV I YUVALKWYVY HE ALaBrtn KUNongG EXouv Katd 68%
TIEPLOCOTEPO EVOONTIATLKO ALTIOG, TIPOSLABETOVTAGETOL OE ALTIWSN 8LONoN oTOoULG
aroyovoug.

AGyw TNG aAvENoNg TG MAXVCAPKLAG UTIAPXEL ML CNHAVTLKN avénon KaL oTtnVv
ETiMTWOoN Tou ALapntn tng Kunong(Gestational Diabetes: GD), éEtoLwote 1 oTLGS
yuvaikeg va rtapouoLalouv GD.
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imbalance Causal
relationship?

!

Obesity/diabetes risk

Changes in immunity,
adiposity, p~cell function

$ t t

Gut Genetics  Epigenetic
metabolomics changes




ENAOMHTPIA KAOYZTEPHZH ANAINTY=Hx
KAI MEAAONTIKH MAXY2ZAPKIA/METABOAIKO

2YNAPOMO




AiTia evOOUNTPIAG KABUOTEPNONG AVATTTUENG

Figure 1. IUGR can be the result of maternal, fetal, placental, genetic cause or can be combination of either of the combination. (Copyright images
Deepak Sharma).



EvoounTtpio FEVETIKA

mTeEPIBAAAOYV TOU
Mikpad, adUvaTta pwpd EMBpUOU

OTwyxn, EAAITTAG
gvoounTpia OpEwn
EVﬁONﬁTm AvTioTOON OTNV IVOOUAIVN Aueon

TTPOYPAMNMATICNOG emidpaon

Novidia TTou eTnpealouv

AvTioTOON OTNV IVOOUAIVN

EvaioBnoia yia MetaBoAiko Zuvopouo

2A 2 ka1 Kapdlayyelakn vooo



ATIWTEPEG ETILTTAOKEG TNG EVOOUNTPLAG KABUoTEPNONG
avantuing

Intrauterine growth
restriction of the fetus

/NN

Developmental programming of
glucose and insulin metabolism:

adaptations to adverse
intrauterine conditions
s
_ J
y o

Endocrine axes Muscle Liver Pancreas Cardiovascular Brain
system

s

\

v
Increased Adult Risk for Diabetes, Cardiovascular Disease, Obesity






Ol eUEPVYETIKEG ETTIOPAOCEIS TOU BnAaoOU

Eival 5e5ouévo OTI KaTd TO BnAacuo
TO BPEPOC AauBdAvel 01 HOVO TPO®N
aAAd Kupiwg eoTaOId, ETTIKOIVWVIA,
ayKaAid.

O BNAACHOGC TTEPAV TWV EUEPYETIKWV

eMISPACEWY OTN CWHATIKN UYEia Kal
TNV amo@uyn TaISIKNG
TTOXUOAPKIOG TOU TTaISIOU EXEI
ONMAVTIKEG EMIBPACEIC OTN
YuxoouvaiolnUaTIKn TOU ICOpPOTTIa




ETtidpaon tng cuctacng tnG BpePLKNG
SLATPOWPNG OTNV EPPAVLOT TTAXUCAPKLAG

* Bpe@ikn diatpo@n TTAOUCIA O€ TTPWTEIVN ETTAYEI TTOXUCAPKIA NEOW
aAAaywv opHoVIKOU 100{uyiou

« T IGFI guvosi UTTEPTTAOCI O OAWYV TWV I0TWYV, Kal TOU AITTwdoug

« | GH eAattwvel Tn AITTOAUO EUVOWVTAC TNV AVATITUEN ATTOBEUATWY
AITTWOO0UG 10TOU




ETtidpacn tng cuctaong tou
€EAVOPWTTOTIOLNHUEVOU YAAUKTOG GTNV
EMPAVLON TTaYVCapKLAG

MnTpIKO YAAa E¢avOpwrroTtTol

* 6 % TNG evépyelag atrod * 16 % TNG eVEPyEIag ATTo
TTPWTEIVN TTPWTEIVN

* 52% TNG EVEPYEIOG ATTO » 28% TNG EVEPYEIOG ATTO
ANITTOG AITTOG







Alatpopn
Mpoo@opd TPOPNAG N ETTIKOIVWVIAG;

FLati ylvetaL n dLatpowr autoGKOTIOG;




OL SLaTPOoWLKEG OUVNOELEG HETA TN BPEWPLKN
NALKLO

« "Ex&1 uEYAAN onuaoia va
HaBouv Ta TTaIdIA OTNV
uyieivy diatpo@n, ME
aAANAeTTiOpOOCN KOl
MNVUHATA K TTACTTOAICHEVOY
ME aydaTtrn







BMI tracks into adulthood

Bogalusa heart study

Of children with obesity (BMI 2 95th percentile):

60% of children 34% of children
will have a BMI will have a

235 kg/m2?in BMI 240 kg/m?

adulthood in adult hood

84% of children
will have a

BMI 230 kg/m?
in adulthood




H Ttaldikn) kat epnLkn mayvoapkia dSnuLoupyouv
LUAKpOYpOVLa TIpoBANuata

NeupouxLatpikd TtpofAfpata ® r ﬁf:;’;‘;::;':ln KQ7 ATTWSEC ATLap
::t‘-c-

@ Yniepavépoyovalpia/PCOS

( @m@ ALatapayn ano ta vewpa
L3S

ApTnpLOGKANPUVON %

OpBomaldika mpofAfuata



O auAoG KUKAOG TnG augnong tou
Bapoug

Weight Gain

Vicious Cycle

/ Boay Im:go
LOow

Seit-¢steem /




KateuBuvtrpieg odnyieg kat

thl.l.lEth[l.O'I‘]




International paediatric obesity management
guidelines

ENDO Clinical Practice Guideline 20171 WHO primary healthcare guideline 20172

World Health

CLINICAL PRACTICE GUIDELINE Organization

Pediatric Obesity—Assessment, Treatment,
and Prevention: An Endocrine Society

Clinical Practice Guideline G u | d i I | ne

/e IO [OE o0 (Y . Z AR e
2 g ASSESS  « C mManaqaine C P
Dennis M. Styne,’ Silva A. Arslanian,? Ellen L. Connor,” lsmaa Sadaf Farooqi,* -~ ing and managing children at primary

4 : ; A NS S ) el : P
M. Hassan Murad,® Janet H. Silverstein,® and Jack A. Yanovski health-care facilities to prevent overweight and obesity
University of California Davis, Sacramento, Califomia 95817; “University of Pittsburgh, Pittsburgh, in the cor itext ol the (,l(,)L:lJ'(,‘ burden of malnutrltlon
Pennsylvania 15224; *University of Wisconsin, Madison, Wisconsin $3792; “University of Cambndge

Cambridge CB2 0QQ, United Kingdom, “Mayo Clinic, Rochester, Minnesota 55905; "University of Florida
Gainesville, Flonda 32607, and "National Institutes of Health, Bethesda, Manydand 20892 Uodates for the Intearated Manaaement of Childhood lliness (IM(




National paediatric obesity management

guidelines

NICE Obesity clinical NHMRC Clinical Practice CTFPHC
gu1deI|ne 20147 Guidelines 20132 Guideline 20153

NICE

Obesity: identification, assessment and
management

N A
LS

!xovmwdm t growth monitoring. and prevention
and maragemen! Oovmqhm obesity in children
Myouthmwmwy are

Consensus statement
ISPED and ISP 20184

Diagnosis, treatment dp ntion of ®-

pediz x<olxszycon posxon

statement of the ltal So< iety for

Pediatric Endocrin oloqy nd Diabetology
and the Italian Society of Pediatrics




AIQIH YIEIAZ TIA THN ANTIMETQINIZH
[TAXY2ZAPKIAX

S : &
'

ZWHATLKN ( - ’ \ Family-centred
dpaoctnpLotnta %‘,o interventions

ZUMBOUAEUTLKN
CUMTIEPLYPOPAG




2YMIMNEPAZMATIKA

» H TaxuocapkKiaTtng eyKuou
KaBwc Kai n duTikou TUTTOU
o1aTpo@n TNC TTPpodIabETOUVY O€
TTAXUCOPKIO KAl METABOAIKES
OlaTapaxEC OTOUG ATTOYOVOUG

» H mTpoaywyr Tou unTPIKOU
OnAacpuou, n uyisivi diatpo®n
TA TTPWTA XPOVia {WNC KAl N

o A = N , CWHMATIKA dpacTnpIdTNTA Eival
TO KOAUTEPQ HETPA VIO ATTOPUYNA
' /A) L k ' TTAXUOAPKIag Kal TTpoaywyn
METABOAIKAC UyEiag

‘ Z0G EVXAPLOTW TIOAU yLa TNV TTPpocoxn oag!




