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Mwg opiletal n anwAela Bapoug;

AnwAeia Bapoug

* H peiwon Tou CwHATIKOU BAPOUG NOU NPOKUNTEL &iTe €BEAOUTIWG (WG
QNOTEAECHA HEWWHEVNG BLATPOPIKAG NPOCANWNG, auENUEVNG QUOLKAG
0pacTNPLOTNTAG A KAl KAl TwV OUO) &TE AKOUOIWG (WG anoTEAECHA
KATOOTACEWV ONWG N EKONAWON aoBeVELWY).

« H peiwon tou BApoug UNOPEL va NPOKUNTEL ANO UEIWON TOU OWHATIKOU Ainoug R anod
HElWON TNG HUIKAG HACaG KAl TNG NEPIEKTIKOTNTAG TOU CWHATOG OE VEPO.

* H peiwon Tou CWHATIKOU BAPOUG NOU NPOEPXETALANO TO CWHATLKO AiNOG NPOKUNTEL
and tn HEiWoN TWN AINOKUTTAPWN O HEYEBOG Kal OXI OE apIOpo.

Weight Loss & Regain Cycle

QegntLos

Normal Weight

WITH
30 BILLION FAT CELLS

More fat cells
AND they're LARGER!

Still more fat cells, but
now smaller in size!




EmimmroAacpocg lNayxuoapkiag: [Naykoopiog

650
EKOTOM MU PLOL

MNaykoopta EmiénuioAoyika Asdopéva
* 2016: >1.9 dLoekatoppUpLla EVAALKES LE TTOXUOOPK Ll
* 2016: 650 ekatopUpla EVAALKEG UE TTOXUCAPK L

Hvwpéveg MoAtteleg ApepLKAC
* 2017-2018: Age-adjusted obesity prevalence up to 42.4%
*  Mn onuavtikeg StadopomotoeLg HeTafy Twv dUVo LAWY



EimoAacuog Nayxuoapkiag: EAAGOQ

Eupwrtraikn MNepipépeia

To 2014: 36,1%—55,2% Twv yuvaikwy gixav utrépRapo
To 2014: 53,6%—-67,5% Twv avdpwy €ixav TTaxuoapKia

EAAGOa

Mapartnpeital augnTikr) Taon oTa TTOC0O0TA YIa AVOPES KAl YUVAIKES €W TO
2035

"Ewg 10 2035: emmimmroAacudg mayxuoapkiog oto 39%
‘Ewg 10 2035: augnon 2% oTnv TTaxuoapKia Twv evnAikwv
"Ewg 10 2035: augnon 2,4% oTnv TTaxuoapKia Twv e@eripwy

OvNoINOTNTA TTOU OXETICETAI ME TNV TTAXUCOPKIid

To 2019: 10,6% Twv BavaTwy oxeTiCOVTaV PUE TNV TTAXUCOPKIa
Ta TTooooTd TTapapévouv oTabepd TTavw armd 10% atrd 1o 1997
To 2012: uynA6 TTooooTd oTnV TTEPIPEPEIR PE 12,77%

EAANGSaC

e 2014: Tuvalkeg
YnépBapo:~65%
MNaxvoapkia: ~19%

e 2014: Avdpeg
YriépBapo:~48%
Naxvoapkia: ~17%
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PROJECTED TRENDS IN THE PREVALENCE OF OBESITY (BMI 230kg/m?)
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~65%,
~19%

Eurostat, 2020
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H Naxuoapkia w¢ [lapayovrag Kivouvou

Deaths by risk factor, World, 2021
The estimated annual number of deaths attributed to each risk factor’. Estimates come with wide uncertainties, Share Of deaths attributed tO ObeSity, 2021

especially for countries with poor vital registration®.

Obesity is defined as having a body-mass index (BMI) equal to or greater than 30. BMl is a person's weight in
kilograms divided by their height in meters squared. Shown is the share of total deaths, from any cause, with
obesity as an attributed risk factor.

High blood pressure 10.85 million

Air pollution (gutdogrSindag -
| Smoking |EEG— S 615 ilio]

Outdoor particulate matter pollution 4.72 million
Obesity 3.71 million
High cholesterol 3.65 million
Indoor air pollution 3.11 million

8.08 million

Diet high in sodium 1.86 million
Alcohol use 1.81 million
Diet low in fruits 1.68 million
Diet low in whole grains 1.55 million
Low birthweight 1.54 million
Secondhand smoke 1.29 million
Unsafe sex 900,652
Diet low in vegetables 861,480
Unsafe water source 802,486
Diet low in nuts and seeds 658,247
Low physical activity 657,619
Unsafe sanitation 595,242
Child wasting 493,989
Drug use 463,360
Low bone mineral density 459,661
No access to handwashing facility 446,330 ;
Child stunting il 311,123 )
Non-exclusive breastfeeding | 92,659 o
Iron deficiency | 34,292
Vitamin A deficiency | 17,374
Data source: IHME, Global Burden of Disease (2024) OurWorldinData.org/causes-of-death | CC BY

Note: Risk factors® are not mutually exclusive. The sum of deaths attributed to each risk factor can exceed the total number of deaths.

1. Risk factor: A risk factor is a condition or behavior that increases the likelihood of developing a given disease or injury, or an outcome such as

death. The impact of a risk factor is estimated in different ways. For example, a common approach is to estimate the number of deaths that would

occur if the risk factor was absent. Risk factors are not mutually exclusive: people can be exposed to multiple risk factors, which contribute to their

disease or death. Because of this, the number of deaths caused by each risk factor is typically estimated separately. = Read more: How do 0, o, 0, o, 0, 0,
researchers estimate the death toll caused by each risk factor, whether it's smoking, obesity or air pollution? = Read more: Why isn't it possible to No ‘,jata O.A' S.A 10% 15% 20% 25%
sum up the death toll from different risk factors? % ] [ I

2. Civil Registration and Vital Statistics system: A Civil Registration and Vital Statistics system (CRVS) is an administrative system in a country
that manages information on births, marriages, deaths and divorces. It generates and stores ‘vital records’ and legal documents such as birth Data source: IHME, Global Burden of Disease (2024) OurWorldinData.org/obesity | CC BY
certificates and death certificates. =] You can read more about how deaths are registered around the world in our article: How are causes of death
registered around the world?
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NMwg agloAoyw TNV TTaXUCApPKia o€ EVIHAIKEG;
Me 1n xprjon Tou Agiktn Madag Zwparog (A.M.2.)

O AM2 (Body Mass Index - BMI) cival évag apiBunTtikoc O&IKTNC TTOU X PNOIUOTTOIEITAI yIA TNV EKTIUNGN TOU OWMATIKOU BApoug

«  Kamnyopie¢ AMZ cup@wva ue Tov MNaykéopio Opyavioud Yyeiag (MOY):

o0k owhN -~

O€ OX£0N LIE TO UYWOC £VOS aTouou. YrroAoyileral ue Tov €€NG TUTTO:

Weight in
kilogram

(Height in )2
meter

BMI =

Aziktng Maleg Eopatog

AirroBapéc: <18,5 kg/m?

duaoiohoyiko Bapoc: 18,5 - 24,9 kg/m? B.M.I = papog
YmépBapo: 25 - 29,9 kg/m?2 T DWoc 2
Nayuoapkia Tagnc I: 30 - 34,9 kg/m? -
MNayuoapkia TaEng Il: 35 - 39,9 kg/m? 1 )t 1\ &
Nayuoapkia Tagng Il (voooydvoc Traxuoapkia): 240 kg/m?

Weir, C. B., & Jan, A. (2023). BMI Classification Percentile And Cut Off Points. In StatPearls. StatPearls Publishing.
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NMwg agloAoyw TNV TTaXuUoapKia o0& EVAAIKEG;
Me 1n xprion Tou Aciktn Mdadacg Zwparog (A.M.2.)

O AMZ dev atroTteAei To TTI0 AgIOTTIOTO EPYAAELIO VIO TNV AVATTOPACTACN TNG KATAOTACNG TOU CWHATO KABWG dev

AauBavel uttéwn TN cUCTACH TOU CWHATOG.

 Qotdoo Bewpeital wg pEBodOG avagopdc (gold standard) wg un eTePBaTikn, ypriyopn, EUKOAN Kal OIKOVOUIKN

uéTpnon.

«  EmmA€ov, n eupcgia xprion Tou AMZ emimrpETTel KABOAKEC OUYKPIOEIC METAEU TTANBUCOHWV.

« Ta katw@Aia katnyoplotroinong Tou AM2 £xouv d1Ia@OPOTTOINCEIC AVAUECA OTOUC TTANBUCOUG AGYW DIA@OPETIKWYV
YEVEQAOYIKWYV TACIVOUNOEWY KAl YEVETIKWY, ETTIVEVETIKWYV KAl TTEPIBAANOVTIKWY TTAPAYOVTWV.

Caucasian Asian- South
populations Asian

populations
YnépBapo 25<AM3<30 23<AM3<35

Enineda A.M.X. (kg/m32)

Pacific Islander
populations populations
populations
24<AM2<28

23<AM2<26 27<AM3<32

Naxvoapkia >30 >25
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NMwg agloAoyw TnVv TTaXuoapKia o€ aidid Kal eprpoug;
Me 1n xprion Tou Aciktn Mdadac Zwuarog (A.M.2.)

O AMZ utroAoyileTal OTTWG OTOUG Recy s s o age pavosatine B Bocy mass Idextor.age percenties

EVNAIKEC KAl CUYKPIVETAI JE TTPOTUTTEG - —

KAMTTUAEG avATITUENG (percentiles)

avaAoya pe TNV nAIKia Kai To gUAo. i = — LT

«  AnroBapéc: Katw omé Tnv 5n s 5ol o o | Aila
ekaTooTiaia B£on. » = j 2t _=_;

«  QuoloAoyiké Bdapog: MeTagu Tng :2 = ; :E Z Sass - = E
5n¢ kai 85n¢ ekarooTiaiag BEonc. :m - =222 : NE e S=z==C Efj’—‘ff o

. YmépBapo: Metagy Tng 85n¢ Kai e o si=ES = E
95n¢ ekartooTiaiag B€ong. — _ E

«  Nayuoapkia: Mavw amoé v 95n - — -
gkaroaTiaia B€on. e T L ] s;:r;h:_;f_;.;%;“:;;;;;: R ZEEE

= wwm cde gev growthoharia. sares mEasTHIES - rEorLE
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NMwg agloAoyw TNV TTAXUCApPKia o€ TTaidid Kal EQARROUG;
Me Tn xprjon avlpwTTOPETPIKWY DEIKTWY Kal OEIKTWY OUCTACNG OWHATOG

Meprpépeia péong (WC oe cm): ACioAoyei TNV KaTavour Tou AiTToug 0TO OCWA.
Meprpépeia 1oxiwv (HC og cm): AloAoyei TNV Katavoun Tou AiTToug oTo cwua
2xéon Mepipépeiag Méong rpog Mepipépeia MNopwv (Waist — to WHR): AvTiTtpoocwTreUel Tn oUykpion TNG HEONG ME
TOUG YO@pOUG.
WHR = Waist Circumference (WC o€ skaroora) / Hip Circumference (HC o€ skaroorad)

NMNooooTo6 AiTroug ocwuaTog: EKTIuG To TTOOOOTO AiTTouC 0€ oxXEon YE TO OUVOAIKS Bapoc.

T1 ovoudadeTal KEVTPIKI TTOXUCAPKIQ;

H KEVTPIKA TTaXUCOpPKia ava@EpETal oTNV UTTEPPROAIKI) CUCOWPEUCN AITTOUG OTNV KOIAIOKNA TTEPIOXN,
ouvnOwcg yupw atrd Ta opyava (EVOOKOIAIAKS AITTog).

AUTA N HOPPN TTAXUCOPKIOC CUVOEETAI HE AUENUEVO KivOUVO YIa KapOIONETABOAIKEC TTABAOEIC.

O o¢iktng Trepipépelag péong (WC) kai n oxéon péong mpog yopoug (WHR) xpnoiuotroiouvrai
guUXVaA yIa TNV EKTIUNON TNG KEVTPIKAG TTAXUCAPKIAC.
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MovTéAa ASiIoAGYnong ZUoTaONG ZWHATOG

Ta povTEAQ agloAOYNoNG oUoTOoNG OWHATOCG NEPNABAVOUV DLAPOPEC LEBODOUG YIa TNV EKTIHNON TNG KATAVOUAG
KAl TNG NooOTNTAG AiNOUG, HUIKAG HAZaG Kat AAAWY 1OTWV.

« Acgiktng Malag Zwuatog (BMI): AvtiAnywn Tou ouvoAlkoU BApoug Xwpic va AappaveTal unoyn n cuotaor Tou
OWHATOG.

« AirARg Evépyeiag AtroppoenTtikdétnta (DEXA): AvGAuon cuotaonG CWHATOG NMoU XPNOLonolei
OKTIVOBOAIQ YIa TNV EKTIKNON TNG MUTKAG HAlag Kal TOU AINoug.

 AvaAutiig BionAekTpikig Eptrédnong (BIA): Metpd Tnv avTioTaon TOU CWHATOG OTO PEUMA VIO
EKTI{MUNON Tou AiNouG Kat TNG MUIKAG padac.
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MovTtéAa ASI0OAOYNONG ZUOTAONG ZWHATOG

 'Eppeoceg péBodol: MepiAauBavouv pETpNon TTAXOUS OEPUATIKWY TITUXWYV, UdPOdUVACIYETPIa, TTAeBuouoYypapia,

utrepxoug kal DEXA.

* AITAEG Eupeoceg HEBODBOIL. XpNOIPOTTOIOUV £CIOCWOEIS TIPOPRAEWNG YIA TNV EKTiINON €TITTEOWYV I0TOU (BIA, pwToypa@ikn

OdApwarn, UTTEPAXOUG, OEPHATIKEG TTTUXEG).

* MovTtéAa cUuoTOONG CWHATOG:
« 2-C: Aitrog kai aAItTn pada.
» 3-C: Aitrog, GAITTn pada, Kal JETaAAa 0OTWV.

* 4-C: Nitrog, petaBoAikég 10166, BMC, kal cuvoAiKo vepo

D Protein

] Total Body Water D Lean Tissue Mass
[] Bone Mineral Content [_] Bone Mineral Content [ ] Fat Free Mass

DOUBLY
I INDIRECT

N Fat Mas Fat Mass A -gwm cquatinn is phetted
D ol D : B pr—  |NDIRECT against an ladirect method.
A quantitative Wedecirical hnpodon
relatinaship b 1
established 1o enable an S S e—
DIRECT ohuation o budy . sand Ertimancd oy Fat %
o o Dol Fatimated Body F
(> emem
FOUR THREE ™wO Totnd fat masy Pleshysmography
COMPARTMENT COMPARTMENT COMPARTMENT measwred direco: Uvasemnd
YA nxa Shindls wer Die - —

Figure 1. The 2-, 3- and 4-compartmental models of human body composition (left hand side), alongside the
validation hierarchy (right hand side).

Kasper AM, Langan-Evans C, Hudson JF, et al. Come Back Skinfolds, All Is Forgiven: A Narrative Review of the Efficacy of Common Body Composition Methods in Applied Sports Practice. Nutrients. 2021;13(4):1075.

Published 2021 Mar 25. doi:10.3390/nu 1304 1075.



2Uuyxpovn Aidyvwon

KAwvKN
[Moxvoapkia

BEANONG N HEIWMPEVOU EAEYXOU.
*  AlaXwpPIOPOG o€ TTPO-KAIVIKA KAl KAIVIKF) TTaXUCapKia.
« H Jdiayvwon TG  KAIVIKAG  TTAXUOOpPKiag  HE

AVOPWTTOPETPIKA KAl KAIVIKA XOPAKTNPIOTIKA.

. H Jdiaxeipiol ™G w¢ OuvOUOAOUOG  PAPUAKOAOYIKWY

TTaPEUPACEWV Kal TTAPEPRATEWY Tou TPOTTOU (WNG.

Rubino, Francesco et al.. The Lancet Diabetes & Endocrinology, Volume 13, Issue 3, 221 - 262

Panel 5: Definition and diagnosis of clinical obesity

What is clinical obesity?

Clinical obesity is a chronic illness that results from alterations
in the function of organs or the whole organism, directly
induced by excess adiposity, independent of the presence of
other adiposity-related diseases. It can lead to life-altering or
life-threatening complications.

What characterises clinical obesity?
A combination of an obesity phenotype with signs, symptoms,
limitations of daily activities, or any combination of these.

Is clinical obesity the same as metabolically unhealthy
obesity?

No: clinical obesity is not a measure of cardiometabolic risk,

H Ttayxuoapkia wg vooog kal OxlI Katdotaon €EAAEWNg

but an ongoing illness directly caused by excess adiposity.

Clinical obesity can result from alterations of organs not
involved in metabolic regulation. Accordingly, a person with
musculoskeletal or respiratory signs and symptoms due to
excess adiposity has clinical obesity even in presence of
normal metabolic function.

ow to diagnose clinical obesity?
The diagnosis of clinical obesity requires fulfilment of both of

the following two main criteria:
+ Anthropometric criterion
= Confirmation of excess body fat by at least one other

anthropometric criterion (eg, waist circumference) or
by direct fat measurement, if available, in addition to
BMI. Pragmatically, however, it is reasonable to
assume the presence of excess adiposity in people
with very high levels of BMI (eg, >40 kg/m?)

» Clinical criteria (includes one or both of the following)
= Signs or symptoms of ongoing dysfunction of organ
systems (see table 2)

= Age-adjusted limitations of mobility or other basic
activities of daily living (eg, bathing, dressing,
toileting, continence, and eating)

How should clinical obesity be managed?

People with clinical obesity should have timely access to
comprehensive care and evidence-based treatments, as
appropriate for individuals with a chronic and potentially life-
threatening or life-altering disease.

Panel 6: Definition of preclinical obesity

What is preclinical obesity?

Preclinical obesity is essentially a physical phenotype,
characterised by excess adiposity and absence of major signs
and symptoms of organ dysfunctions due to obesity.

Is preclinical obesity a pre-disease state?

No, preclinical obesity is a highly heterogeneous condition: in
some people it might represent an earlier stage of clinical
obesity (in which case it could be a pre-disease state),
whereas in other people it can be a phenotype with lower
tendency to directly affect organ function, or a sign of other
diseases or side effects of medications.

Is preclinical obesity the same as overweight or pre-obesity?
No, the definition of preclinical obesity actually implies
confirmation of obesity-levels of excess adiposity (not merely
an overweight level of BMI) plus a clinical assessment of
preserved organ function.

Is preclinical obesity the same as metabolically healthy
obesity?

No, obesity can induce illness by affecting multiple organs,
not just those involved in metabolic regulation. Accordingly,
preclinical obesity indicates preserved function of all organs
potentially affected by obesity, not only those involved in
metabolic regulation.

What are the clinical implications of preclinical obesity?
People with preclinical obesity should be considered as having
avariable, but generally increased, risk (depending on age,
ethnicity, familial predisposition, body fat distribution, etc) to
develop obesity-related diseases, clinical obesity itself, or both.

How should preclinical obesity be managed?

People with preclinical obesity should undergo appropriate
screening and monitoring in time to ensure early diagnosis of
possible clinical obesity and other adiposity-related diseases.
Some individuals with preclinical obesity should also have
access to appropriate treatment when needed to reduce a
substantially elevated risk of developing clinical obesity and
other obesity-related diseases and conditions, or when
reducing obesity can facilitate the management of other
diseases (eg, transplantation, orthopaedic surgery for other
conditions, and treatment of certain cancers).
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2uyxpovn Aidyvwon

KAwvKN
Moayvoopkia e e e —

Excess . ) .
body fat? o Yes n o o Ves o es

Signs and

*  Mepimrwon 1 (BMI 28.2): Karatdooetalr wg utrépPapo, e ® o ® o ® ro o e
aAAG U'IT(']E))(EI uTTEPPBOAIKO AiTTO¢ — TTIBavr uttodIdyvwaon otes S R e I
TTOXUCOPKIag.

«  MNepimmrwon 2 (BMI 30.1): Karatdooetal wg TTaxUOApPKO,

s s p - e imitations of
aMd dev  umdpxel UTEPBOAIKG  AiTTo¢  —  mBavA Bl based iagnosis
Ungpéldvao-n (TrX dTOI‘Ja “8 ULIJ r]Ar’] “UIKr’] “dca) People with excess body ndividuals with high Some people with excess hady fat (and high BMI)

- MNepimrwon 3 (BMI 36.2): Ymdpxel augnuévo Aimog ard I e

XWPIG EYPAVH CUUTITWHPATA — TTAXUCOPKIa PE dlaTnPNUEVN e (e S
1 Diagnosing such people definition and measures of obesity do not reflect
UYSIG as hav ng :-=|':-L“,|L',u ar ;: 'u-.r1|L'1.'||r'.r'.~. at individual level .:".I cI'L"t|lIL"l"fl::lI'=.'

i niplTrTwO'r] 4 (BMI 36.2): Y'ITGpX8I Guﬁnugvo )\|‘|'|'Og Ka| disease is inappropriate nadequate for disease diagnosis.
O-U”-ITTd)”aTG - -ITGXUO-apKI’G IJE: Svgpvr’] Véoo' FRead the Lancet Dinbetes & Endocrinology Commissicn on the definition and diagnostic

« Atopga pe uywnAhd oOwpaTikG AITTOC  PTTOpPEl  va  €XOuv
«@puaololoyikdé» BMI kal va unv evroTriCovTal.

* Atoua pe uynAn puikA pada UTTOPED va XApOKTNPIoTOUV THE LANCET Diabetes & Endocrinology e e
AavBaouéva we JE TTaxuoapKia.

* o 2 (3 O

28.2 0.1 36.2 36.2

fLuis pup subig

lity to conduct da
Iness); others ins
f ongoing illness. ent

d to have and an unhinde

manifest

jof Apoq s532%a 0F anp wogaunsAp unbio Jo swioegd

criteria of clinical obesity online at: www.thelancet.com/commissions/clinical-obesity

Rubino, Francesco et al.. The Lancet Diabetes & Endocrinology, Volume 13, Issue 3, 221 - 262
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20yxpovn Aidyvwon

Awikn Mayvoapkia

CNS
Vision loss, recurrent headaches, or both
(due to raised intracranial pressure)

Upper airways CNS
g’;ze:a:;:ypope"?a ‘:“" "i?::‘:éd“e Vision loss, recurrent headaches, or both
: S ) (due to raised intracranial pressure)

Upper airways
Apnoea or hypopnoea during sleep (due
to increased upper airways resistance)

Respiratory system Cardiovascular system
Hypoventilation, breathlessness, + Heart failure with reduced ejection Respiratory system Cardiovascular system
wheezing, or any combination of these fraction (due to reduced left Hypoventilation, breathlessness, Raised arterial blood pressure
{etne raeduced hng ciplanes, ventiasiagstolic (unciion) wheezing, or any combination of these Urinary system

diaphragmatic compliance, or both) « Chronic fatigue and lower limb

. g oedema (due to impaired diastolic . (d: 10 rec!uced |u:'.\g compliance; Recurrent or chronic urinary
" o Mmb°::5mh <l function—heart failure with preserved diaphragmatic compliance, or both) incontinence
The : t.Jslter o'd )Gper?lycac:’rrlna, Hng " ejection fraction) Metabolism Musculoskeletal system
Tiglyceride levels, and low « Chronic or recurrent atrial fibrillation : R chroni k :
cholesterol « Pulmonary artery hypertension The cluster of hyperglycaemia or glucose : ecqrrept or chronic, severe knee pain,
Liver « Recurrent deep-vein thrombosis or intolerance, with high triglyceride or tripping or fa"'n.g (due to pes
Metabolic dysfunction-associated pulmonary embolism levels, high LDL cholesterol, planus or leg malalignment)
steatotic liver disease with fibrosis + Raised arterial blood pressure or low HDL cholesterol + Acute pain, recurrent or chronic pain,
Renal Urinary system Gl Iimjtations of mobilfty, Fripping or
Microalbuminuria with reduced eGFR Recurrent or chronic urinary Elevated liver function tests dueto falling, or any combination of these
incontinence : : : (due to slipped femoral capital
Reproductive metabolic dysfunction-associated epiphysts)
Anovulation, oligomenorrhea and g‘usctfloskeletakl systen"‘l' . steatotic liver disease el
polycystic ovary syndrome, TOMGACYSIeXIIes OF TP paii Limitations of daily activities
) (associated with joint stiffness and Renal : : S o
male hypogonadism 3 : £ Substantial, age-adjusted limitations
reduced range of motion) Microalbuminuria £ e -
— I : of mobility, daily living, other basic
Limitations of daily activities Lymphatic system ) RS S
Substantial, age-adjusted Lower limb lymphoedema (causing s Reproductive activities of living, or both
limitations of daily living chronic pain, reduced range of motion, Polycystic ovary syndrome

or both)

Figure 7: Diagnostic criteria for clinical obesity in children and adolescents
Figure 6: Diagnostic criteria for clinical obesity in adults

eGFR=estimated glomerular filtration rate.
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2uyxpovn Alaxeipion AtTwAsiag Bapoug

XELPOUPYELD

e Taotpwkn Mapakapdn Roux-en-Y (engl. “Gastric Bypass”)
e XpnOoWOTOLELTAL KUPIWC OTNV QVTLUETWIILON VOOOYOVoU Ttaxuoapkiac kot meplhapBavel tnv mapdkapdpn HEPOUC TOU
OTOMAXOU KOl TOU AETTOU EVIEPOU KOl TNV EVWON TOUC OE HEPN TIOU MPOCOMOoLA{ouv 0To oXAUa Y, HE QIMOTEAEOUA TN
HElwon TNG amoppodpnonG BPEMTIKWY CUCTATIKWY, LE TOUTOXPOVN Mibpaon oTnV oprovikh puBuLon tne opeénc.

* Taotpektoun «Mavikw (engl. “ “Sleeve” Gastrectomy”)
* Meilwon tou peyaBoug tou oTopayou mepPiou oto 20% Tou cuVOoALKOU Tou PEYEBoUG, pe amotédeopa tn duvatotnta

HELWHEVOU HeYEBoUC pooAnNng tpodnc, aAAA Ko TS paong oTnV OppoVIKA pUBULoN TS 0peénc (YkpeAivn).

* Taotplkog AaKTUALOG
* TomoBetnon «SakTUALOU» OTOV AVW OTOMOXO UE ATTOTEAECHA TN PEIWON OTNV IoooTNTA TNG TPOPNG

* Xolomaykpeatikn Mapdakoapudn
* Méow SwbeKadAKTUALKOU «SLAKOTITNY, LE ATIOTEAECHO TN LEIWON TOU HEYEBOUC TOU OTOUAXOU KAl TN XPNon
HMLKPOTEPOU UEPOUC TOU AETITOU EVTEPOU. XPNOLUOTIOLELTOL VIO TNV OVTLUETWITLON TG VOGOYOVOU TIOXUoapKiaC.

e Juvbuaotikeg HEBobdol, MNotpektopun «Mavikw kat Napakoppn AwdekadaktuAou Kat EIAeoU pe avaoTtowon Ka.
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2uyxpovn Alaxeipion AtTwAsiag Bapoug

Aywyn

H mmaxuoapkia gival xpovia HETABOAIKA VOO OG e TTOAAQTTAEG TTITTAOKEC Kal 0l 0TOX0I BepaTreiag eival N ammwAeia Bapouc Kal n BeATiwon
MeTABOAIKWV/Kapdiayyelakwy voonuatwy. H BgpaTtreia e§atopikeveTal avaloya ye 1a emmiTreda AMZ, ouvoonpdTnTEG KAl OTOXOUG.
« AywvioTég GLP-1 (avaAoya yAukayovopop@ou TremrTidiou-1)
Meiwvouv Tnv 6peén, augdvouv To aioBnua KOPEOHUOU Kal TTIBPAdUVOUV TNV KEVWOTN TOU OTOUAXOU.
« ArmrAoi aywviotég GLP-1/ GIP
Apouv o€ dUO OPUOVIKOUG UTTODOXEIG, ME IOXUPOTEPN ETTIOPACT OTN MEIWON BAPOUGS Kal OTOV YAUKAIMIKO EAEYXO.
* AvaoToAcgig amroppdé@nong Aitroug
Meiwvouv TNV atroppoPnon Twv dIAITNTIKWY AITTWV aTTd To £VTEPO.
« Qdpupaka KEVTPIKAG dpdong oTnVv 6pesn
Emdpouv 01O KEVTPIKSG VEUPIKO CUCTAPA MEIWVOVTAG TNV TTEiVA )/Kal auEAvovTag TOV KOPETHO.
*  2UVOUOOMOi PAPHAKWYV
2.UvOUACouV JIaPOPETIKOUG UNXAVIOPOUG dpAONG YIA MEYAAUTEPN ATTOTEAETUATIKOTNTA.
*  QAPHAKEUTIKN aywyn wg CUUTTARpWHA TPOTTOU (WG

Xopnyeital Tavra padi ye diarpo@r), Aoknon Kal aAAAyEC CUUTTEPIPOPAG, OXI WG HovoBepaTreia.



2uyxpovn Alaxeipion AtTwAgiag Bapoug

Aywyn

+ O1 vedTepol aywvioTég GLP-1/GIP
Kuplapxouv

+ Semaglutide (Ozempic/Wegovy)

 Liraglutide (Saxenda)

» Tirzepatide (Mounjaro/Zepbound)

€XOUV YIVEI Ol TTIO ONUAVTIKEG BepaTTEieg
Aoyw:

* MeEYOAUTEPNG ATTWAEIAS BAPOUG,

* BeATiwong yAuKaiuikoU eAEyXOU,

* KaPOIOPETABOAIKWY OPEAWV.

Marne, P., et al (2026). Anti-obesity drugs: comprehensive review and emerging
therapies. Endocrine, 91(1), 56. https://doi.org/10.1007/s12020-025-04528-w

Table 2 Therapeutically approved anti-obesity drugs

=\ XAPOKOIMEIO MANEMIZTHMIO
& HAROKOPIO UNIVERSITY

Parameters Name of the drug
Orlistat Semaglutide Liraglutide Tirzepatide Phentermine/Topiramate Bupropion/Naltrexone Setmelanotide Lorcaserin
Brand Name Xenical Ozempic Saxenda Mounjaro Qsymia Contrave Imcivree Belvig
Company Roche Novo Nordisk VIVUS Bausch health Rhythm Eisai Inc.
name pharmaceuticals pharmaceuticals
FDA 1999 2021 2014 2022 2012 2014 2020 2012 (Discon-
approval tinued in 2020)
fhemilcal Cy5H53NO;5 Cig7H201N45059 C172H265N5305 CaosHiugNagOgs  CioHysN C3HgCINO CyoHgsN 5055, CH,CIN
ormula
Molecular 495.735 gm/mol  4113.64 gm/mol 3751.26 gm/mol 4810.52 Da 149.2328 gm/mol 239.741 gm/mol 1117.32 gm/mol 195.69 gm/mol
weight/Pro-
tein weight
Dosage 120 mg orally 0.25 mg initial dose 0.6 mg 2.5 mg 15-30 mg orally in combina- 360 mg orally 3mg 10 mg orally
with 0.5 mainte- subcutaneously subcutaneously tion with 92 mg topiramate subcutaneously
nance dose
Mechanism  Gastrointestinal Mimics the actions  GLP-1 receptor Dual agonist Mild, reversible monoamine Inhibition of norepi- Melanocortin 4 Serotonin
of action lipase inhibition of endogenous agonist that reduces  for glucagon- oxidase and serotonin nephrine-dopamine receptor (MC4R) agonist that
which results GLP-1 to help with  body weight by like peptide-1 reuptake inhibitor in addition reuptake reducing agonist which specifically
in inhibition of  glycaemic manage- reducing cravings (GLP-1) and to stimulating the release cravings and assisting When activated, stimulates
triglycerides in ~ ment. By actingon  and suppressing glucose-depen-  of dopamine and serotonin ~ with attempts to stop ~ the MC4R pathway serotonin
the intestines the same receptor, it hunger and regulate dent insulinotro- from nerve terminals. The smoking. decreases hunger 2 C receptors
decreases incorrect  satiety by glucagon pic polypeptide subsequent rise in nor- and increases which sup-
glucagon release, production, inhibits  (GIP) epinephrine levels in the energy expenditure. presses hunger
slows stomach emp- insulin secretion, synaptic cleft stimulates p-2 by binding to
tying, and increases and postpones stom- adrenergic receptors, hence 5-HT2C recep-
glucose-dependent  ach emptying suppressing appetite. tors in the
insulin secretion. central nervous
system (CNS).
Adverse * Liver injury * Gastrointestinal * Acute pancreatitis ¢ « Constipation « Gastrointestinal « Hyperpigmenta-  « Hypertension
effects * Oily/fatty side effects * Urine sodium Hypoglycaemia ¢ Paraesthesia adverse events tion disorder * Cognitive
stools * Nausea excretion * Acute * Dry mouth + Cardiovascular * Nausea decline
* Faecal urgency -+ Diarrhoea * Impaired left ven-  pancreatitis * Dysgeusia adverse events * Vomiting -
* Flatus with * Abdominal pain tricular function ¢ Cholelithiasis  « Sleeplessness « Sleep disorder « Sexual arousal Hypoglycaemia
discharge * Acute pancreatitis  * Acute gall bladder + Cholecystitis  « Nephrolithiasis « Anxiety problems * Nasopharyn-
or biliary disease » Nausea * Depression * Gastrointestinal gitis
* Diarrhoea « Constipation side effects * Upper respi-
« Gastrointesti- « Nausea ratory tract
nal side effects + Vomiting infection
+ Headache * Valvopathy
References  (23,35,37,38,46) (27,63,67,68) (70,75,76) (83,95,96) (98,99,106,107) (108,112,114,115) (121,122,126) (132,138,141)
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Framework for the pharmacological treatment of

obesity and its complications from the European
Association for the Study of Obesity (EASO)

Barbara McGowan &4, Andreea Ciudin &4, Jennifer L. Baker, Luca Busetto, Dror Dicker, Gema Friihbeck,

Gijs H. Goossens, Matteo Monami, Paolo Sbraccia, Borja Martinez-Tellez, Euan Woodward & Volkan

Yumuk

Obesity management

Body weight management in obesity Complications management in obesity

No complications present Complications present

Goal to treat: Fat mass accumulation to Goal to treat: Reverse dysfunction
prevent dysfunction in non-adipose organs in non-adipose organs
I I I
Fat mass diseases: Sick fat diseases:
Altered and pathological Deranged endocrine and immune responses
mechanical forces

I_l_l I I I |

OSAS* KOA* Prediabetes Type 2 diabetes CVD* Heart failure* MASLD*
Primary \thia lh??ggs OSAS KOA pain Normoglycemia Diabetes MACE Hospitalization MASH
9 remission remission restoration remission for heart failure remission

endpoints:  at endpoint

— |

| I

Tirzepatide Tirzepatide Semaglutide Tirzepatide/ Tirzepatide/ Semaglutide Tirzepatide/ Tirzepatide
Semaglutide 3 . Semaglutide Semaglutide Semaglutide .
Available Phen-Topir Liraglutide Liraglutide Liraglutide Naltr-Bupr Semaglutide
Liraglutide/ i Naltr-Bupr
Scientific Naltr-Bupr/ Orlistat
evidence Orlistat
published up to
31 0aNUArY 202D | o e
| - Semaglutide « Tirzepatide « Phen-Topir « Phen-Topir - Tirzepatide « Phen-Topir « Phen-Topir |
Not available: « Phen-Topir « Phen-Topir « Orlistat « Orlistat « Phen-Topir « Liraglutide « Liraglutide |
! « Liraglutide « Naltr-Bupr « Naltr-Bupr « Liraglutide « Naltr-Bupr + Naltr-Bupr |
+ Naltr-Bupr « Orlistat « Orlista « Orlistat « Orlistat

« Orlistat

Ciudin, A. et al. (2026). Framework for the pharmacological treatment of obesity and its complications from the European

Association for the Study of Obesity (EASO): 2026 update. Nature medicine, 10.1038/s41591-026-04397-4.

Alayeipion cwpaTtikou BApoug oTNV TTaXUC apKia (Xwpig
EMITTAOKEG)

*  2TOXOG: MEiwoN TNG oucowpeuong AITTWOOUG PACag WOTE
va TTpoAn@Bei duoAeiToupyia o€ PN AITTWOEIG
I0TOUG/Opyava.

*  KUpIo KATOANKTIKO onuEio: OUVOAIKA aTTWAEIN
OWHMATIKOU Bdpoug.

Alayegipion emITTAOKWYV TNG TTaxuoapkiag (étav utrdpxouv
ETMITTAOKEG)

*  2T0X0G: avaoTpo®n TNG duoAEIToupyiag o€ un Aimrwon
opyava.

*  H Bepartreia dev oToxEUEI HOVO OTNV ATTWAEIQ BAPOUS
OAAG Kal 0T BEATIWON OUYKEKPIMEVWV VOO UATWV.

O1 emiITTA oKéG XwpiovTal o€ SUO KATNYOpPiEG

1.

Noonfpara Adyw au§nupévng Airwdoug pagag (OSAS:
oUVOPONO aTToPPAKTIKAG ATTvolag Utrvou Kal KOA:
ooTeoapBpiTida yévaTtog)

Noonuara “ducAsitoupyikoU” Aitroug (Mpodiapning, ZA
TUTTOU 2, Kapdiayyeiakd Noorjpata, MASLD/MASH)

Ddppaka HE TN HEYOAUTEPN KAl TTIO OTABEP A TEKUNPIWON

TipdetraTidon kal cepayAouTidn £xouv TNV I0XUPOTEPN
ETTIOTNMOVIKI TEKUNPIWON.

ZUPTTEPACHO

H BepaTreia TNG TTaxUOapPKiag TIPETTEI va €ival ECTIOOUEVN OTIG
emMTTAOKEG Kal OXI HOvO OTnV aTtwAeia Bapouc.H emAoyn
QAPPAKOU ECAPTATAI ATTO TNV TTAPOUCIA ETTITTAOKWY, TO €id0G
TNG ETTITTAOKNG, KOl TOV ETTIOUPNTO BEPATTEUTIKO OTOXO (ATTWAEIN
Bapoug i ueon/BeATiwon vooou).
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2uyxpovn Alaxeipion AtTwAsiag Bapoug

[poocwrorownpevn Alatpodn

MpéoBRaon & MNépoi
* H 1repiopiopévn TpdoRacn o€ UTTNPETIEC UYEIQG, uyIEIvh) dIaTPOPn Kal ao@aAgic ouvOnikeg dlaBiwong oUPBAAAEl onuavTIKA OTOV
aug¢nuévo Kivouvo TTaxucapKiag oTa ATopa XapunASGTEPOU KOIVWVIKOOIKOVOUIKOU ETTITTEOOU.

Zupnspupoleég ETI'IppOé; @Q SUSTAINABLE A,
*  ZUMTTEPIPOPEG OTTWG O DIATPOPIKEG TUVABEIEG, N CWHATIKN 57’ DEVELOPMENT G ™ ALS
adpdavela Kal n dlaxeEipion Tou OTPES dladpapaTiCouv
KaBopIoTIKO POAO OTO CWHATIKO BAPOG. NO ZERO GOOD HEALTH 4 o GENDER CLEAN WATER

POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION
MoAITikég & ZUOTNHIKES ETTITITLWOEI Mﬂ\@l& _/\,\/\. g

* H1TpoAnYn Kai N avTIiHETWTTION TNG TTAXUCOPKIag
eTTNEealovTal aTrd Ta CUCTANATA UYEIQG Kal TIG ONUOOCIES

TTOAITIKEG. ecovoucoronrs [ D wonewiswucee [l 10 neonmes [l T ksocomonres I 12 covsuenon
N O , )\ , , , < AND PRODUCTION
| BIWOIPES AUOEIC ATTAITOUV TNV QVTIUETWTTION TWV /\/" & =) Eé
. L2 . . —
BaBuUTEPWYV AITILLV JECW CUVTOVIONEVWY, OIOTOUEAKWY ‘I — " =

TTOAITIKWV TTOPEPPATEWV.

CLIMATE LIFE LIFE PEACE, JUSTICE PARTNERSHIPS
13 ACTION 1 BELOW WATER 15 ON LAND 1 6 AND STRONG 17 FOR THE GOALS
INSTITUTIONS

> ¥ | &8




2uyxpovn Alaxeipion AtTwAgiag Bapoug

NpéopBaon & MNoépoi

NDOOWTIOTIOLN LEVH AlaTpodn

XAPOKOTMMEIO MANEMNIZTHMIO
HAROKOPIO UNIVERSITY

* H 1repiopiopévn TTpOCRACH O€ UTTNPECIEC UYEIOC, UYIEIVH] dlaTpo@r] Kal aoPaAeic ouvenkeg d1aBiwong cUPBAAAEl GNUAVTIKA GTOV
auénuEVo KivOuvo TTaXuCapKiag oTa ATOPA XAUNAGTEPOU KOIVWVIKOOIKOVOUIKOU ETTITTEQOU.

2upTTEPIPOPIKEG ETNIppOoég

o ZUMPTTEPIPOPEG OTTWG OI DIATPOPIKEG OUVNBEIES, N CWHATIKA
adpdveia kal n diaxeipion Tou oTpeS diadpapaTiCouv
KaBopIoTIKO pOAO OTO CWHATIKO BAPOG.

MoAITikég & ZuoTnUIKEG ETTITTTW OEIG

* HTpoAnWn Kal N avTIHETWTTION TNG TTAXUCAPKIag
eTNEeAalovTal aTrd Ta CUCTHPOTA UYEIAG Kal TIGC ONUOOCIES
TTOAITIKEG.

* O1 BiwoIyeg AUCEIC AaTTaITOUV TNV QVTIMETWTTION TWV
BaBUTEPWYV AITIWV HECW CUVTOVIOUEVWY, DIOTOUEAKWY
TTOAITIKWYV TTAPEUPATEWV.

Ulusoy-Gezer HG, Rakicioglu N. The Future of Obesity Management through Precision Nutrition:
Putting the Individual at the Center. Curr Nutr Rep. 2024,13(3):455-477. doi:10.1007/s13668-024-
00550-y

Level 3-Genotyping Information

Level 2-Phenotyping Information : 8

|
[ (SR | Level 1-Conventional Diet

-5 | | ®
B (e 8.0 1,} [l -
X 000N e NL I

Fig.3 Precision nutrition can be considered to occur at three levels:
(1) conventional diet based on individuals’ age, gender, and other
determinants, (2) phenotypic information such as anthropometry, bio-
chemical and metabolic markers. (3) genotypic information based on
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omics technologies. The figure was modified with text and after adap-
tation of images from Servier Medical Art by Servier, licensed under
a Creative Commons Attribution 3.0 Unported License (https://smart.
servier.com)



Genetics
Genetic sequencing for the
identification of SNPs, high-
risk alleles, duplications/
removals

§

ﬁ

Circadian Rhythms
Chronaobiclogical
considerations including
personal schedule, cultural
background, and daily habits.

Premsm
Nutrition

Physical Activity
Assessment of daily activity
patterns, habits, and
tendencies.

Behavior and SES
Assessment of participant's
psychosocial phenotype and
socioeconomic status @

¢ Reduction in body weight
» Decreased BMI and Body Fat %
+ Lower Rates of Obesity

FIGURE 1. Schematic diagram of optimization of precision nutrition intervention. Precision nutrition interventions can be optimized through
integration of genetics, circadian rhythms, behavior and socioeconomic status, physical activity patterns, metabolomics, and gut microbiota di-
versity. Optimized precision interventions are proposed to reduce rates of obesity and improve measures of body composition. BMR, basal

Metabolomics
Metabolite assays, BMR

phenotyping, VAT fingerprinting

Gut Microbiome
Fecal testing for

individualized microbiome
diversity

metabolic rate; SES, socioeconomic status; SNP, single nucleotide polymorphism; VAT, visceral adipose tissue.

Mehta, N. H., et al. (2024). Potential Mechanisms of Precision Nutrition-Based Interventions for Managing
Obesity. Advances in nutrition (Bethesda, Md.), 15(3), 100186. https.//doi.org/10.1016/.advnut.2024.100186

MeveTikn
AvaAuon YEVETIKOU UAIKOU yIa EVTOTTIONO
SNPs, aAAnAopope@wyv uwnAou Kivouvou Kal
YEVETIKWYV TTAPAAAQywWV.
Kipkdadiol pulpoi
AfRYn uttown Tou BioAoyikou poAoyiou, Tou
TTPOCWTTIKOU TTPOYPAUMATOG, TWV
KaBnuePIVWV ouvnBEIWY Kal TOU TTOMITIOMIKOU
TTAQioiou.
ZUUTTEPIPOPA KAl KOIVWVIKOOIKOVOUIKN
Karaotaon (SES)
AZI0AGYNO N WUXOKOIVWVIKWV
XOPAKTNPIOTIKWY KAl KOIVWVIKOOIKOVO JIKWV
TTAPAYOVTWV.
ZWHATIKA dpaocTnpioTnTa
EkTipnon emmmédwyv KaBNPEPIVAG QUOIKAG
dpaoTNPIOTNTAG, CUVNBEIWV KAl TTPOTUTTWV
Kivnong.
MeTaBoAopIKA
AvdaAuon petaBoAiITwy, Baoikou PETABOAIKOU
puBpou (BMR) kai otrAaxvikou Aittoug (VAT).
EvTepikd pikpoBiwpa
E¢éTaon KOTTpAvVWY YIa €CATOUIKEUMEVN
agloAdynon TNG TTOIKIAGTNTOG TOU
MIKPOBILUATOG.
Ailatpo@n akpifeiag (Precision Nutrition)
Evowpdarwon 0Awv Twv TTapatravw
TTAPAYOVTWYV YIA ECOTOMIKEUUEVES DIATPOPIKES
TTapeuPAocceIC.
Avapevopeva atrotTeAéouaTa
* Meiwon cwpartikou Bapoug
*  Meiwon AMZ kal % cwpaTikou AiTroug
*  Meiwon NG ocuxvoTNTAG TTAXUCOPKIAg
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ArtwAela Bapouc

YTTApXOUV I0XUPEC EVOEICEIC OTI YEVETIKOI TTAPAYOVTEG ETTNPEEACOUV TO CWHATIKO BApog Kal TNV TTPodIABEDN yia TTaXUCOPKIa.

MeAéreg o€ DidUPOUG, OIKOYEVEIEG KAl UIOBeTNUEVA ATopa deixvouv OTI N KAnpovouikoTnTa (h?) egnyei repitrou 40-60% NG
dlakupavong Tou AM2.

O1 peAeTeg auoxEtiong o€ OAo 10 yovidiwpa (GWAS) £xouv evTotTioel TrTavw a1rd 30 yoVIBIWHATIKEG TTEPIOXEG TTOU ETTNPEACOUV TOV
AMZ.

Katd y€oo 6po, ol YeVeTIKES TTapaAAayEc aucavouv Tov AMZ katd 0,17 kg/m? avd aAAnASuop@o.

To yovidio FTO gu@avilel TNV I0XUPOTEPN CUCXETION ME Tov AMZ.

O1 GWAS €xouv €1Tiong evTOTTioEl TTAOPAAAQYEG TTOU OXETICOVTAI JE TNV KOTAVOMK TOU CWHMATIKOU AITroug, OTTWG N TTEPIPEPEIN
MEONG Kal 0 AOYOG HEONG-IOXiWV.

Méxpl onuepa dev £xel diegaxBei GWAS yia Tnv amwAegia Bapous pEow dIaTpo@IKnG TTapéuBaong.



feveTiko YrioBpabpo kol AmwAeglo Bapouc

FeveTikég 0doi TTOU oxeTi(ovTal PE TOV METARBOAIOHO AITTISiwv
Novidia TTou eTTnpedlouv T oUVOEDT, HETAPOPA KAl ATTOOOUNON
Airrotrpwteivwy (HDL, LDL, TpiyAukepidia).

PUBuion xoAnotepdAng kai AImidiwyv

["EVETIKOI JNXAVIOMOI TTOU EAEYXOUV TNV OopoIdoTACN TNG
XOANOTEPOANG Kal TNV KABapaon AImidiwy a1Td To aiya.

Mupnvikoi utrodoxeig

KevTtpikdg poAog oTn pubuion Tou PeTaBoAiopou AImTwyv, TNG
EVEPYEIOKNG I00PPOTTIOG KAl TNG AVTATTOKPIONG OTN diaiTa.
Movidia TTou oxeTifovTal HE TNV EVEPYEIOKN daTtrdvn
Emnpedadouv Tov Bacikd PETABOAIKO puBud Kal TRV IKAVOTNTO
aTTwAEIag BApouG.

AAANAeTTiOpaOT YOVISiWV HE BPETTTIKA CUCTATIKA KOl pAPHAK
Opiopéva yovidia TPOTTOTTOI0UV TNV AVTATIOKPION O€ DIOTPOPIKES
TTAPEUPATEIC ) PAPUOKEUTIKOUG TTAPAYOVTEG.

Kipkdadio poAdi kai HeTABOAIOHOG

Movidla Tou BioAoyikoU poAoyioU cuvOEOVTal PE TOV JETABOAIKO
EAEYXO Kal TNV ATTOTEAECUATIKOTNTA TNG ATTWAEING BApoud.
Ala@opég HETAEU ATOPWY OTNV ATTWAEIA BApOUg

H yeveTIKA TToIKINOPOp®Ia £EnNyEi yIaTi ATOPA AVTATTOKPiVOVTAl
dIAQOPETIKA aTnV idla dicuta A TTapéupBaon.

ZTAPIEN TNG ESATOUIKEUPEVNG TIPOOEYYIONG

To YEVETIKO TTPOQIA PTTOPEI VA XPNOIMOTTOINGEI YIO TTI0 OTOXEUMEVEC
KOl OATTOTEAECUATIKEG OTPATNYIKES ATTWAEIOG BAPOUG.

Fig. 1
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Gkouskou, K. et al (2024). A genomics perspective of personalized
prevention and management of obesity. Human genomics, 18(1), 4. hitps:/doi.org/10. 1186/540246-024-00570-3




Strategies to Understand the Weight-Reduced State: Genetics

: : XAPOKOIMEIO MANEMIZTHMIO
and Brain Imaging
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Ruth J. F. Loos'2, Charles Burant?, Ellen A. Schur®
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Figure 2.

M?ami plot of GWAS for severe early onset obesity (top) and persistent thinness (bottom).
Red lines indicate genome-wide significance threshold at P=5 x 1078, Black labels
highlight known BMI/obesity-associated loci that were taken forward for replication, and
yellow peaks indicate those that met genome-wide significance after replication. Gray labels
highlight novel loci that did not replicate. From Riveros-McKay et al. (13).

Loos, R. J. F., Burant, C., & Schur, E. A. (2021). Strategies to Understand the Weight-Reduced State: Genetics and Brain Imaging. Obesity (Silve r Spring, Md.), 29
Supp! 1(Suppl 1), S 39—-S50. htips://doi.org/10.1002/0by. 23101
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“Genetic variations in the human genome are useful as genetic markers for many applications in different areas, such as forensic

investigations ... , routine clinical tests ..

., prediction of drug responses or the tailoring of prescription doses .... and population

genetics studies .... .Furthermore, they have also been widely used as genetic markers in disease gene mapping, such as family
linkage and genetic association studies to identify the susceptibility loci or genes for monogenic and complex diseases.

McGovern et al.

Page 20

Disease type Mendelian (_—) Complex

Genes

Variant

Technology

Size of cohort

Figure 1. Common and rare genetic variation
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CLINICAL APPLICATION OF PRS

A polygenic risk score (PRS) s calculated from many small genetic variants,
and can often be modified by lifestyle factors.

*  Tautonoingn of BMI-associated YAYAYR

loci ﬂ <
. . . Anuoupyla tng PGS Catalog
" * Milestone discovery of the first 97 |
B . . 0,
— loci accounting for about 2.8% o
variation g =i B g

YPRMFIR YRR

* 6% of BMI variance is explained by
785 SNPs !
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Published in final edited form as:
Biodemography Soc Biol. 2013 ; 39(1): . don: 10.1080/19485565.2013.774628.

Development and Evaluation of a Genetic Risk Score for Obesity

Daniel W. Belsky'-2, Terrie E. Moffitt>*# Karen Sugden®# Benjamin WilliamsZ3# Renate
Houts® Jeanette McCarthyZ, and Avshalom Caspi®®#

Belsky et al. Biodemography Soc Biol. 2013,59(1):85-100.

Original Investigation

Association of a Genetic Risk Score With Body Mass Index
Across Different Birth Cohorts

Stefan Walter, PhD; lvan Mejia-Guevara, PhD; Karol Estrada, PhD; Sze Y. Liu, PhD; M. Maria Glymour, ScD
Walter et al. JAMA. 2016 Jul 5,316(1):63-9.

RESEARCH ARTICLE

Association of a genetic risk score with BMI
along the life-cycle: Evidence from several US
cohorts

Anna Sanz-de-Galdeano "**, Anastasia Terskaya®, Angie Upegui’

San de Galeano. PLoS One. 2020 Sep 17;15(9):e0239067
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ORIGINAL ARTICLE
Inverse relationship between a genetic risk score of 31 BMI

loci and weight change before and after reaching middle age

G Rukh', S Ahmad?, U Ericson’, G Hindy', T Stocks'~, F Renstrém?, P Almgren', PM Nilsson®, O Melander’, PW Franks**® and
M Orho-Melander’

Rukhet al Int ] Obes (Lond). 2016 Feb;40(2):252-9

Polygenic prediction of weight and obesity trajectories from
birth to adulthood

Amit V. Khera, MD, MSc'23415° Mark Chaffin, MS® '3, Kaitlin H. Wade, PhD>7 Sohail
Zahid, PhD3#, Joseph Brancale, AB*2, Rui Xia, PhD? Marina Distefano, PhD1%.11.12, Ozlem
Senol-Cosar, PhD1%.11.12 Mary E. Haas, PhD?, Alexander Bick, MD, PhD'-3#, Krishna G.
Aragam, MD"-2.34 Eric S. Lander, PhD?.13.14 George Davey Smith, MD, DSc3¢, Heather
Mason-Suares, PhD'%.11.12 Myriam Fornage, PhD?, Matthew Lebo, PhD10.11.12 Nicholas J.
Timpson, PhD%6.7 Lee M. Kaplan, MD, PhD*#, Sekar Kathiresan, MD'234.16”

Kheraet al. Cell. 2019 Apr 18;177(3):587-596.€9



Genetic predictors of weight loss in
overweight and obese subjects

Itziar Lamiquiz-Moneo!, Rocio Mateo-Gallego'2, Ana M. Beal, Blanca Dehesa-Garcia?,
Sofia Pérez-Calahorra?, Victoria Marco-Benedi?, Lucia Baila-Rueda!, Martin Laclaustra?’,
Fernando Civeira()'? & Ana Cenarro!
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ZUNTTEPACHATA

* H peAéTn digpelivnoe YEVETIKOUG TTAPAYOVTEG TTOU €TTNPEAOUV TV ATTWAEIQ
Bdpoucg oe uTTEpBapa Kal TTaxUoapKa ATOMA.

29,5

« AvaAuBnkav dedopéva 788 evnAikwyv pe AMZ 25-40 kg/m?, TTou
TTapakoAouBABnkKav og povada AITIdiwV yia TOUAGXIOTOV €va €T0G 2 p<0.001
(2008-2016). pe0.001 —

28,5

*  2ZUMTTEPIANPONKE opdda eAéyxou 168 aTOPN WV PE PUOIOAOYIKO AMZ.

28

*  OMol o1 ouppeTEXOoVTEG EAABav dIATPOPIKN CUNPBOUAEUTIKN Yia
uyleIvr] d1aTpo@n Kal Quoikl dpaocTnpIoTNTA.

BMI AVERAGE

*  MeAetnOnkav 25 yeverikég mTapaAAayég (SNVs) og 25 yovidia Tou
OXETICOVTAI JE TNV TTAXUO APKiA, HE UTTOAOYIOHPO YEVETIKWY OKOP.

27

« HTtapaAAayn oto yovidlo CADM2 BpéBnke cuxvoTeEpa o€

urmépBapal/Taxvoapka aroua (p = 0,007). 25
« 2gpéoo xpovo mapakoAouBnong 5,58 £ 2,68 £1n, dtopa ue
, P ’ ’ ’ ; 26
XGUHAOTspO stng KO GKop slxav UEYG)\UTSQI‘] aTrw)\Ela Bapoug First year  Secondyear Thirdyear Fourthyear  Fifth year Sixth year Seventh year Eighthyear Ninthyear  Tenth year
N=788 N=788 N=639 N=512 N=419 N=339 N=256 N=159 N=132 N=29

YEARS OF LIFESTYLE INTERVENTION

 Toyevemnikd okop €Enyouoe 10 2,4% TnG METABANTOTNTAG OTNV ATTWAEIQ
deOUg oTo Tfp(bTO éTOQ KAl 1O Figure 2. BMI variation throughout the follow-up period. BMI: Body Mass Index. The p value was calculated
1,6% o010 TéAOG TNC TTapakoAoUBnonNng. bya paired t-test.



Genetic Predictors of =5% Weight Loss by Multidisciplinary Advice to
Severely Obese Subjects

Erik EJG Aller !, Edwin CM Mariman !, Freek G Bouwman !, Marleen A van Baak %"

* 587 evAAikeg (68% yuvaikeg, péon nAikia 46.1 étn, péoog AMZ 39.9) otnv OAM\avdia.

* Aldpkela TpoypAupaTog: 18 prveg.

* AlaTpo@IKA KaBodriynon, WYUXOAOYIKr UTTOOTHPIEN KAl AOKNoN.

*  2T0X0G: 25% atmmwAcia apXIKou cwuaTikou Bapous (BpaxuTtrpoBeoua: 3 PNNVES, HAKPOTTPOBEoUa: 12 UAVEG).

*  MeAérn 30 TToAupop@iopwy SNP og 25 utrowh@ia yovidia TTou oXeTICovTal e TNV aTToOnKeuon AITTOUG Kal TN AEIToupyia Twv AITTOKUTTAPW V.

*  Bpaxutmrpobeoun AtrwAeia Bdpoug (3 pAVEQ):

* O1 €€Ac yovOTUTIOI CUCXETIOTNKAV WE aTTWAEIR 25%: PLIN1 (rs2289487 & rs2304795): G/G yovotutrog, PLIN1 (rs1052700): T/T yovoTUuTIog,
MMP2 (rs1132896): C/C yovdéTuTtrog

*  MoaokpoTrpdBeoun ATTwAeia Bapoug (12 univeg):

+ O1 €€Ag yovoTuTrol ouvdEBnkav pe emmiTuxia oTnv atmwAela Bapous: PPARY (rs1801282): C/G 4 G/G yovotutrog, TIMP4 (rs3755724): T/C
YOVOTUTTOG

e  2UVOUAONOG euvoikwy yovoTuTiwy PPARY kail TIMP4 — akdua peyaAuTtepn atmwAeia Bapoud.

*  O1yeveTIKEG TTAPAAANAYEG UTTOPOUV VA TTPORBAEWOUV TNV ATTOKPION OTNV ATTWAEIA BAPOUS HECW TTAPEPPAcEwWY OTOV TPOTTO (WAG.

Aller, E. et al. (2017). Genetic Predictors of 256% Weight Loss by Multidisciplinary Advice to Severely Obese
Subjects. Journal of nutrigenetics and nutrigenomics, 10(1-2), 32—42. https.//doi.org/10.1159/000469662



Genetic Predictors of 25% Weight Loss by Multidisciplinary Advice to
Severely Obese Subjects

Erik EJG Aller !, Edwin CM Mariman !, Freek G Bouwman !, Marleen A van Baak %"

Fig. 1 Fig. 2
01
—— PPARy C/G-G/G and TIMP4 T/C
7 ===« All other genotypes
» -4
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Months of treatment
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VIEW LARGE DOWNLOAD SLIDE GET PERMISSIONS
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Weight loss (as % of initial weight) during the 12 months of treatment for carriers of the
Weight loss (as % of initial weight) during 12 months of treatment for carriers of the C/C combination of PPARY rs1801282 C/G-GG and TIMP4 rs3755724 T/C, in comparison with
genotype vs. the C/G-G/G genotypes of PPARy rs1801282. carriers of all other genotype combinations of these PPARy and TIMP4 SNPs.

Aller, E. et al. (2017). Genetic Predictors of 256% Weight Loss by Multidisciplinary Advice to Severely Obese
Subjects. Journal of nutrigenetics and nutrigenomics, 10(1-2), 32—42. hitps://doi.org/10.1159/000469662
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A Genetic Risk Score for the Estimation of Weight Loss After

Bariatric Surgery

E. A. Katsareli' - C. Amerikanou - K. Rouskas? - A. Dimopoulos? - T. Diamantis* - A. Alexandrou® - J. Griniatsos * -

S. Bourgeois” - E. Dermitzakis® - J. Ragoussis” + A. S. Dimas? - G. V. Dedoussis " (%

Fig. 1 Boxplots of ®EWLI2m
vs significant SNPs. Depiction of
the variation of weight loss
between the numbers of alleles for
each of the four SNPs a rs492400,
b rs1808579, ¢ rs4823006, and d
rs11030104 found statistically
significant associated with the
phenotype “EWL12m
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HETEL evoc 4-SNP GRS kot

Bapouc og 12 pAvec (4.618%
Heiwon tou %EWL12m ava
povada tou GRS), kaBwc kat

NocootoU anwAegLag Bapoug
o€ 24 pnveg (-3% peiwon tou
%EWL12m ava povada tou

ONUOVTLIKEG CUCXETIOELG

TOU TTOCOOTOU ATTWAELOG

gvoc 7-SNP GRS ka tou

GRS).

Katsarelli et al. 2020 Apr,;30(4).:1482-1490.
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ORIGINAL CONTRIBUTIONS

A Genetic Risk Score Is Associated with Weight Loss Following

/ Auénuevo GRS \

Roux-en Y Gastric Bypass Surgery gugxgr[gran UE

Marcus Bandstein' (% - Sarah Voisin' + Emil K. Nilsson' - Bernd Schultes® - MEL w[.léVO % EBM’L Yla

Barbara Ernst” - Martin Thurnheer” - Christian Benedict' + Jessica Mwinyi' « a

Helgi B. Schioth' egva 7-SNP GRS yia to

AM3 (MC4R,

Fig. 2 Quartiles of the genetic a ' — b .

risk scores (GRS) indicate that — 1 = TM E M 1 60/ P TB P 2/
— | —

Qalicnls with none or very few NUD T3’ TFA PZB,

risk alleles have a higher expected

excess BMI loss (EBMIL) 2 % g % T ZNF608, MAP2K5,

following RYGB surgery than Ar =3

patients with a higher number of g r% H GNPDAZ’ and MTCHZ)

risk alleles. GRSs quartiles were g 801 g 80 kat Eva 3-SNP GRS yla

inserted as factors in an adjusted .

multiple linear regressions with 0 701 2 l 70 1 o (HOXC13, LYPLALl,

EBMIL as the independent . ° _ ”

variable. a In GRS, 5,4, Q1, the \ and DNM3 PIGC)

mean EBMIL was with 89 % L . . 1 "

significantly different from the 1 2 3 4 L 2 3 4

means of Q2, Q3, and Q4 (79 to Quartiles of GRSwBM! Quartiles of GRSwWHR

83 %), Benjamini Hochberg-
adjusted P<0.027. b GRS, yr
QI corresponded to a mean
EBMIL of 89 % compared to 81
to 82 % in Q2-Q4 (Benjamini
Hochberg-adjusted P<0.048).
*P<0.05,**P<0.01

Bandstein M et al Obes Surg. 2016. 26:2183-2189..



FTO (fat mass and obesity associated)

1s11075986 = Sarzynski et al. [19]
! / 1516945088 1 Sarzynski et al. [19]
= Velazquez-Fernandez et al. [33]
KOL Baplatplka XELPOUPVELDL  meme ¢ i
18050136 = Velazquez-Fernandez et al. [33]
19930506 i Figueroa-Vega et al. [20]
19939609 1 Bandstein et al. [15]; Liou et al. [16]; de Luis et al. [17] (up to 3
M M . . months, not significant at 9 and 12 months)
A Systematic Review of Genetic Correlates of Weight Loss After = Kope a5} Ve e 5 Bl
. - 1 Rodrigues et al. [18]
Ba rl atrlc S u rg e ry MC4R (melanocortin-4 receptor)
rs11152213 = Javanrouh et al. [21]
117773430 1 Javanrouh et al. [21]
117782313 = Javanrouh et al. [21]; Velazquez-Fernandez et al. [33]; Valette et al. [54]
1 . . 2 3 . 34 . 23 1 Resende et al. [49]
Sapana R. Gupta - Yingjie Zhou“ - Thomas A. Wadden~ - Robert I. Berkowitz™" - Ariana M. Chao“~ 152229616 = Hatoun etal [52]; Moore ot al. 53]
1 Mirshahi et al. [22]
5476828 = Javanrouh et al. [21]
135282087 1 Mirshahi et al. [22]

e Hatoum et al. [52]; Moore et al. [53]; Valette et al. [54];

ZU pTTSpGO'pGTG Zechner et al. [55]; Goergen et al. [70]

159947255 Sarzynski et al. [19]

Various additional mutations Aslan et al [50]; Censani et al. [51]; Moore et al. [53];
Valette et al. [54]; Georgen et al. [70]

AvaAuBnkav 57 YeEAETEG TTOU AGIOAOYNO AV PENOVWHPEVA YOVIDIA ] YEVETIKA OKO P T I Cooimanctal [47); Potocana ct al. [48]
, ; 310954173 = Sarzynski et al. [19]
KivouUvou. ZUYKngmqu: 151137100 = Velazquez-Fernandez et al. [33]
1s1137101 T Kops et al. [23]
- 7 Ve , o = Novais et al. [45]
* ToNidio UCP (rs660339): AUTOG O YeEVETIKOG OEIKTNG OXETIOTNKE UE TNV 151805094 T delusad i
= ops et al.
, , , , , , , 157799039 = Novais et al. [45]
ammwAela Tou utTTEPBAAAOVTOG BAPOUG HETA OTTO XEIPOUPYIKA ETTEPRaON 39436740 = Suzymskietal [19]
Various additional mutations = Potoczna et al. [48]
- , , UCP (uncoupling protein)
o€ 4 1O TIG 6 HEAETEG TTOU TOV £CETACAV. 51800849 = Novaisetal [45]
13603573 = Velazquez-Fernandez et al. [33]
, , , , , , m§59366 = NPvais et al. [.45] ) )
* ToNidia FTO kait MC4R: AuTtd 1a yovidia ATav Ta IO oUXVa peAeTnuéva, pe 10 kal 13660339 t Liouetal [16] Chenetal. [25}; Leectal [26]; Nicolet etal [27]
= Velazquez-Fernandez et al. [33]; Novais et al. [45]
, , , , , , AB66A 1 Sesti et al. [28]
14 ueAéteg avrioToixa. QoTO00, TA ATTOTEAEOUATA OXETIKA YE TN OXEON TOUG UE s I Neowieia
, )\ ., L , PPAR (peroxisome proliferator—activated receptor) .
rs1801282 = Sesti et al. [28]; Velazquez-Fernandez et al. [33]
TNV atTTwAela BApPOUG ATAV ACUVETTH. IS0 C SeiealDf Ve
152970869 = Sarzynski et al. [19]
, , , , , ., 152970884 = Sarzynski et al. [19]
* T[eNeTIKG OKOP KINOUNOU: 2€ 6 ATTO TIG 7 MEAETEG, TA YEVETIKA OKOP KIVOUVOU 154684846 T Lecetal [26]
= Liou et al. [16]
y ’ o o 2 - IL-6 (interleukin-6)
TTPOERAETTAV TNV ATTWAEIA BAPOUG PETA TN XEIPOUPYIKN TTEURACN. GI74G o Sestietal 28]
G174C = Poitou et al. [63]
l di Renzo et al. [29, 30]
GHRL/GHSR (ghrelin)
Gupta, S. R., et al. (2021). A Systematic Review of Genetic Correlates of Weight Loss After Bariatric Surgery. Obesity 1526802 Novais et al. [45]

Vitolo et al. [31]

surgery, 31(10), 4612-4623. https://doi.org/10.1007/511695-021-05585-6 27647



FTO (fat mass and obesity associated)

490683 1 Matzko et al. [32]
= Vitolo et al. [31]
/ 4 15572169 - Novais et al. [43]
13696217 1 Vitolo et al. [31]
39819506 l Matzko et al. [32]
POMC (proopiomelanocortin)
rs1042571 1 Velazquez-Fernandez et al. [33]
Various additional mutations = Cooiman et al. [47]; Potoczna et al. [48]

FKBP5 (FK506-binding protein 5)

A Systematic Review of Genetic Correlates of Weight Loss After | o 4 et 59

ESR1 (estrogen receptor 1)

. . 18712221 T Liou et al. [16]; Velazquez-Femandez et al. [33]
Bariatric Surgery Yo y— |
1317366743 = Sarzynski et al. [19]
132241766 = Vitolo et al. [31]
13822396 = Velazquez-Fernandez et al. [33]
- - . - arious additional mutations = oitou et al.
Sapana R. Gupta’ - Yingjie Zhou? - Thomas A. Wadden? - Robert I. Berkowitz*>* - Ariana M. Chao>* 1251 Gomulin veccptor submtrate
rs1801278 = Sesti et al. [28]
TNF (tumor necrosis factor) o
131799964 = Sarzynski et al. [19]
. 131800629 = de Luis et al. [59]
2u MITEPAOCHMATO 152229094 = Sarzynski et al. [19]
132844482 = Sarzynski et al. [19]
GNBP (guanine nucleotide—binding protein)
1310744720 = Sarzynski et al. [19]
Y o A ~ 1 A A 152071080 = Sarzynski et al. [19]
AvaAuBnkav 57 YeEAETEG TTOU AGIOAOYNO AV PENOVWHPEVA YOVIDIA ] YEVETIKA OKO P s e kel 5] Potocsm e o 69
FABP? (fatty acid-binding protein-2)
o ~ . rs1799883 = Kops et al. [23]; de Luis et al. [57]
KIVOUVOU. 2UYKEKPIYEVA: TS pe et :
ADRB2 = Velazquez-Fernandez et al. [33]
° 1 P ® A 1 1 rs1042714
FoNid1o UCP (rs660339): AuTOG 0 YEVETIKOG DEIKTNG OXETIOTNKE PE TNV 04271 e Femerctal (5]
’ 7 7 e ’ 7 z 4994
ATTWAEIQ TOU UTTEPBAAAOVTOG BAPOUG PETA ATTO XEIPOUPYIKA ETTEPRAOCN AGRP = VelasguesFomandez ctal [33]
7 , s Zi’(ggl?"f.g 1 Wang et al. [46]
o€ 4 a1md TIC 6 HEAETEC TTOU TOV €EETACAV. APOB = Velamquer-Femandez et al. [33]
. ., , ., , ., EBQ;F = Sarzynski et al. [19]
* ToNidia FTO ka1t MC4R: Autd Ta yovidla ATav Ta TTI0 cuxva peAetnuéva, pe 10 kai 156265 = Samynskictal [19]
1925946
Z 1 o Z Z Z CB2R = de Luis et al. [71]
14 ueAéteg avrioToixa. QoTO00, TA ATTOTEAEOUATA OXETIKA YE TN OXEON TOUG UE e
ccL2? = Beisani et al. [62)
TNV atTTwAela BApPOUG ATAV ACUVETTH. o b Vieloetal B1]
réLUCK = Ruiz-Lozano et al. [68]
- - e e g ’ rs1801260
* [eNeTIKG OKOP KINOUNOU: 2€ 6 ATTO TIG 7 JEAETEG, TA YEVETIKA OKOP KIVOUVOU DUSPI = Velasques Femandez etal. [33]
37702178 = Velazquez-Femandez et al. [33]
TTPOERAETTAV TNV ATTWAEIA BAPOUG PETA TN XEIPOUPYIKN TTEURACN. 881150 e Luisetal. (66
C358A
FAS = Beisani et al. [62]
Gupta, S. R., et al. (2021). A Systematic Review of Genetic Correlates of Weight Loss After Bariatric Surgery. Obesity iﬁN Z g::iilmel: a[lég‘]ﬁ]

surgery, 31(10), 4612-4623. https://doi.org/10.1007/511695-021-05585-6
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New genetic ‘risk score’ could predict obesity odds

But scientists warn the risk score comes with risks of its own

18 APR 2019 - BY GIORGIA GUGLIELMI

Polygenic Risk Scores Expand to Obesity

Ali Torkamani'-“ and Eric Topol'-"

Torkamani et Topoli, 2019, Cell 177.
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Polygenic risk scores

[MTOAYTONIAIAKA XKOP KINAYNOY

POLYGENIC RISK SCORES - PRS,PGS



[ToAuvyovidloka 2kop Kwvduvou

Key Concept

“A polygenic score (PGS) or polygenic
risk score (PRS) is an estimate of an
individual’s genetic liability to a trait or
disease, calculated according to their
genotype profile and relevant genome-

wide association study (GWAS) data.”
Choi et al., Nat Protoc. 2020 Sep;15(9):2759-2772

“A polygenic risk score is an extension
of the genetic risk score for large
numbers of possibly correlated
markers. It aims to capture all the
heritable variation measurable by the
marker panel for prediction.”

Igo et al., Curr Protoc Hum Genet. 2019 Dec;104(1):e95

What Are Polygenic Risk Scores?

For many chronic conditions, such as heart disease and cancer, your genes affect how likely you are to get a disease. Other
factors, such as your environment and behaviors, also play a role. In the population, people commonly have different
versions of a gene, and some of these versions are associated with disease risk. An example of precision health, polygenic
risk scores combine the different versions of many genes you have that are related to a specific disease.
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NIH researchers develop guidelines for reporting
polygenic risk scores

Researchers hope the new approach will be used as a framework for publishing studies on
polygenic risk scores. .
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Article
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Polygenicpredictionofbody massindexand
obesity through thelife course and across

ancestries

Weight change during first year (kg) per PGS s.d.

kg 95% Cl
DPP «——@&—1— -0.90 (-2.21; 0.40)
LA —— -0.05 (-1.18; 1.07)
e ——
DPP i -0.00 (-1.44; 1.43)
LA —— -0.68 (-1.66; 0.29)
e
DPP — @ -0.87 (-1.72; -0.01)
LA — -0.44 (-1.09; 0.20)
el
DPP —— -0.73 (-1.36; -0.09)
LA —l— -0.44 (-0.93; 0.05)
i
[ I T |
-2 -1 0 1 2

Fig. 6 | Impact of PGS, . on weight change due to ILIs. Interaction effect
between PGS, . and trial arm (ILI versus comparison arm) for weight change
within the first year of follow-up (left) and weight change after the first yearin
the subset of individuals who had lost =3% of baseline weight at year 1 (right).
Data are presented as study-specific and study-combined interaction regression
coefficients (with 95% confidence interval (CI)), pooled through inverse-
variance weighted fixed-effect meta-analysis. Weight change was assessed by

Weight change after first year (kg) per PGS s.d.,
in those who lost 3% during first year

Kg 95% CI
DPP S I T 1.17 (-0.51; 2.84)
LA ] -0.67 (-2.59; 1.25)
DPP L 0.46 (-1.07;1.99)
LA —— E—— 1.04 (-0.49; 2.57)
e —
DPP — 0.55 (-0.42; 1.53)
LA —E 0.25 (-0.53;1.03)
—eii——
DPP —— 0.60 (-0.13;1.33)
LA ——— 0.39 (-0.24;1.01)
(i
[ I T ]
-2 -1 0 1 2

using weight at follow-up timepoint(s) as outcome in the linear mixed models,
adjusting for initial weight (baseline or year 1, respectively). LA, Look AHEAD.
Population descriptors reflect race and ethnicity, as reported by dbGAP variable
phv00201855.v2.p1(DPP) or self-report by participants (LA). Study-specific
sample sizes (distinct individuals, with pooled sample sizes for ‘All’), from top to
bottom, for forest plot on the left: 295, 374, 251,428, 839,1,722,1,385, 2,524; and
ontheright: 118,186,128, 233, 428, 951, 674,1,370.

Smit, R. A. J., et al (2025). Polygenic prediction of body mass index and obesity through the life course and across ancestries. Nature medicine, 31(9), 3151-3168.

https://doi.org/10.1038/s41591-025-03827-z



Polygenic Score for Body Mass Index Is Associated with Weight
Loss and Lipid Outcomes After Metabolic and Bariatric Surgery

Luana Aldegheri L¥{) Chiara Cipullo L* Natalia Rosso 2, Eulalia Catamo 17, Biagio Casagranda 3Q,

Pablo Giraudi 2(", Nicolo de Manzini 3#, Silvia Palmisano 34 and Antonietta Robino 1'*

Table 3. Results of mediation analysis for weigh loss outcomes. Sex, age, and type of surgery have
been used as covariates. %TWL, percentage of total weight loss; % EWL, percentage of excess weight “Thj lvsi h d that b [ BMI
loss. ACME, Average Causal Mediation Effect; ADE, Average Direct Effect; CI, confidence interval. IS ana y SIS showe a aseline

significantly mediated the association between the

Variable Estimate -Value 95% CI Lower 95% CI Upper .
STWLT F 4 PGS and post-operative outcomes (Table 3).
o 6 5 5 5
ACME ~1.22 0.014 —2.56 —0.19 Specifically, for %o TWL at T12, the indirect effect
ADE —107 0.542 —497 3.03 was significant (p-value = 0.018), while the direct
Total effect —-2.29 0.278 —6.23 1.76 g oy . g
Proportion mediated 0.53 0.292 —3.61 3.50 effect did not reach statistical significance (p-value
%TWL Tiy = 0.144). The total effect was statistically significant
ACME —2.62 0.018 —5.08 —0.53 _ — / o
ADE 406 0144 o7 L3 (p-value = 0.028), apd apprOXIma.tely 39% of the
Total effect —6.68 0.028 —12.47 ~1.09 total effect was mediated by baseline BMI (p-value
Proportion mediated 0-39 0.046 0.030 148 = 0.046). Similarly, for %TWL at T6, the indirect
O/OEWL T6 H ~ 1 - e
\CME 205 0.004 L7 1458 effegt was a/sq significant (p-value = 0.014), but
ADE —3.73 0.482 ~13.62 6.42 neither the direct nor the total effect reached
Total effect 422 0.524 —7.65 16.31 Y ST ”
Proportion mediated 1.88 0.512 —18.15 11.77 statistical =i nificance.
%EWL T12
ACME 7.31 0.012 1.55 14.47
ADE —10.94 0.170 —24.26 4.75 Aldegheri, L., et al. (2025). Polygenic Score for Body Mass Index Is Associated with Weight Loss and Lipid
Total effect —3.63 0.674 —18.12 12.67 Outcomes After Metabolic and Bariatric Surgery. International journal of molecular sciences, 26(15), 7337.

Proportion mediated —2.01 0.686 ~9.95 10.85 lips:/dol.0rg/10.3390/jms26157337
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REVIEW ARTICLE

Emerging pharmacotherapies for obesity: A systematic review =

Michail Kokkorakis ? @, Marlene Chakhtoura > *, Caline Rhayem >, Jana Al Rifai °
Malak Ghezzawi °, Laura Valenzuela-Vallejo ', Christos S. Mantzoros %~
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Fig. 4. Summary of the highest percent weight change in completed phase 2 and phase 3 trials. This figure does not include trials enrolling exclusively participants with diabetes
mellitus. The percent weight change in the figure is placebo-subtracted. GIP, glucose-dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide-1; RA, receptor agonist;
SGLT-2, sodium/glucose cotransporter 2. 1SGLT-2 inhibitors alone or in combination with other medication. Least square mean percent change. *Retatrutide 12 mg (initial dose 2

mg). “Results published from a press release. *Weight absolute change in kilogram. *Administered twice daily.
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Article https://doi.org/10.1038/s41591-025-03978-z

A systematicreview and meta-analysis of
the efficacy and safety of pharmacological

treatments for obesity inadults

@ Endpoint
A M K X 4 74 oMM e conﬁder?csen/aintervals 0 10 20 30

« Tirzepatide: To 10 QTTOTEAEOUATIKO QAPUAKO OE ONEG TIG X POVIKEG _— o S

TTEPIOBdOUG, e atTwAsIa 16—17% Tou apXIKoU cwuaTikou BApoud. Liraglutide 4.49 no4zsa e

. . , , , ’ ) Naltrexone/bupropione 4.76 [3.73,5.79] : L 2
+ Semaglutide: Z1aBepd deUTEPO O€ ATTOTEAEOUATIKOTNTA, TTEPITTOU 12% Phentermine/topiramate 8.65 Bi9ss2] I e
et 4 Placebo 0 - )

GTrwAela B?poug . i i ; Semaglutide 11.92 [8.08,15.75] ’: —
 Phentermine/topiramate: YynArf atroteAeopatikotnta (~9%), aAAG Tirzepatide 16.22 miezizr e —

XauNAOGTEPN aTTd TA VEOTEPA EVECINA QAP UOKA. b 52weeks
* Naltrexone/bupropione: Métpia atmmoteAeopatikdOTnTa (~4.7%), 0TOBEPN O€E omM D ek nale 10O 0 20

OAEG TIG XPOVIKEG TTEPIOOOUG. Orlistat 214 [-2.93.7.22] —e

. . ’ ’ , ’ , Naltrexone/bupropione 4.76 [3.73,5.79] e
« Liraglutide: ATwWAcIa 4—7%, pe KaAUTEPN £TTIBOON YUPW OTIC 52 efSOUESEC. aatade 681 [2.06,1.56] .
« Orlistat: H pikpdrepn amwAeia Badpoug (2—3%), ue peyaAn diakUyavaon aTa P entermineftopiramate e (B0 Lo
: Semaglutide 12.07 [8.95,15.19] .

GTI-OTE)\SO-H aTa. i i i i i Tirzepitide 14.77 [11.68,17.86) | P

* Placebo: Mndevikn TTidpaacn — XpNOILMOTIOIEITAI WG ONMPEIO OUYKPIONG.
- - ” - ” € 53-104 weeks

* H ouvoAIKN KATATAEN ATTOTEAEC MATIKOTNTAG TTAPAMEVEI OTABEPNA: oMM WMD s o 5 w0 5 2

Tirzepatide > Semaglutide > Phentermine/topiramate > onen I

Naltrexone/bupropione > Liraglutide > Orlistat > Placebo Nlvexone/bupropione 476 e Lo

. , . . . , iraglutide . .02,10. ¢ ®

« Ta@dppaka Totrou GLP-1/GIP (Tirzepatide & Semaglutide) €xouv TIg TTIO Phenterminetopiramate 8.85 (8.19,9.52] ; .

IOXUPEG KOl OUVETTEIC ETTIOPACEIC € OAEC TIG XPOVIKEG TTEPIOOOUG. :f;:l;‘fmde e (8.20.16.72] '

Tirzepatide 16.9 [15.94,17.86]

Fig. 2| Network forest plots. Network forest plots showing the effects of each OMM on TBWLY% at the endpoint (a), 52 weeks (b) and 53-104 weeks (c).
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[poowrolnpevec MNapepBaocelc Baoel Nevetikwy MNMAnpodopLwv

Key Concept

2TOX0C N oLUVOUAOTLKNA
neAEtn SNPs
OUOXETI{OUEVWV LLE
VO PWTTOUETPLKA
XOPOKTNPLOTLKAL O€
QVTLOTOLYOUC
daLvotumouc, UTo TNV
enidpaon
SlatpopLlkwy
ouvnOeLwv.

Journal of Obesity 3

Dietary exposure
(e.g., western diet)

/N

Resistant Susceptible
gcnot Ype gcnot)'pc

Ficure 1: The association of gene variants with differential responses to diet and its impact on the shift between homeostasis and
metabolic/immune disturbances.

Curtietal.,, J Obes. 2011,2011:497401
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Gene-diet interaction and weight loss

Lu Qia®
3Department of Nutrition, Harvard School of Public Health, Boston, Massachusetts, USA

bChanning Division of Network Medicine, Department of Medicine, Brigham and Women's
Hospital and Harvard Medical School, Boston, Massachusetts, USA

Journal of Obesity 3

Dietary exposure
(e.g., western diet)

7

Resistant Susceptible
genotype

genotype

Ficure 1: The association of gene variants with differential responses to diet and its impact on the shift between homeostasis and
metabolic/immune disturbances.

Qi L. (2014). Gene-diet interaction and weight loss. Current opinion in lipidology, 25(1), 27-34.
https://doi.org/10.  1097/MOL.0000000000000037

Table 1
Selected studies on gene—diet interactions on weight loss, maintenance, and related metabolic traits
y BN
Studies Study design Genetic factors Major findings
Qi cral. [33] N=738: 2-y dict intervention | Diabetes associated /RS/ IRS | genetic variants modified effects of dictary
rs2943641 carbohydrate on weight loss and insulin resistance

Erez et al [39]

N=322: 2-y diet intervention

Obesity related LEP SNPs

LEP genotype was related to weight regain from 7
to 24 months

Mattei et al. [47"]

N=591: 2-y dict intervention

Diabetes associated TCF7L2
SNP rs7903146

Dictary fat intake interacted with 7CF7L2
genotype in relation to changes in BMI, total fat
mass, and trunk fat mass

Zhang et al. [34"]

N=T742: 2-y dict intcrvention

Obesity related 70 SNP
rs1558902

High-protein diet interacted with 70 genotype in
relation to weight loss and improvement of body
composition and fat distribution

Heni et al. [36]

N=304; 9-m diet intervention

Diabetes associated TCF7L2
SNP 37903146

CC genotype was associated with greater weight
loss in participants with high fiber intake, but not
those with low fiber intake Heni, Herzberg-
Schifer

Zhang ct al. [43%]

N=734; 2-y dict intcrvention

Lipid metabolism related
APOASSNP rs964184

Dictary fat interacted with APOAS genotype in
relation to 2-y changes in lipid profile

Zhang ct al. [48"]

N=723; 2-y dict intervention

Hypertension associated NPY
SNP rs16147

NPY genotype modifics effects of dictary fat on 2-
year changes of blood pressure

Larsen et al. [38]

N=742: 6-m dict intervention
on weight loss maintenance

768 tagSNPs for nutrient-
sensitive genes

Multiple interactions with GI or dictary protein on
waist and fat mass regain

Qi etal. 2012 [13]

N=737; 2-y dict intervention

Diabetes related GIPR SNP
rs2287019

Dictary carbohydrate modified G/PR genotype
effects on changes in body weight, fasting
glucose, and insulin resistance

Xu et al [44*)

N=734; 2-y dict intervention

BCAA associated PPMIK SNP
rs1440581

Dictary fat significantly modified genctic effects
on changes in weight, fasting insulin

Qi etal. 2013 [49]

N=738:; 2-y dict intervention

Diabetes associated JRS! SNP
rs1522813

IRS | genetic variants modified the effects of dicts
varying in fat content on the MetS status

Brahe et al [46]

N=841 (baseline); 6-m dict
intervention on weight loss
maintenance

240 1agSNPs for candidate
genes

LPINI SNP rs4315495 genotype interacted with
dictary protein on change of TG concentration

McCaffery et al. [40]

N=3899; 4-y lifestyle
intervention in diabetic
paticnts

Obesity related SNPs

Varnations in the FTO and BDNF loci were related
to weight regain after weight loss

Pan et al. [35]

N=3819; 2-y intervention;
lifestyle modification and
metformin

Obesity related MC4R SNPs

rs1 7066866 was associated with less short-term
(bascline to 6 months) and less long-term
(bascline to 2 years) weight loss in the lifestyle
intervention group, but not in placebo group

Kostis et al. [45]

N=722; 4-m intervention;
diet and medication

21 SNPs related to
hypertension, diabetes, or

ooty )

Multiple genotypes were related to change in
blood pressures in response to dict intervention.

-

BCAA, branched chain amino acid; CVD, cardiovascular discase; GL, glycemic index; MetS, metabolic syndrome: SNP, single nucleotide
polymorphism; TG, triglyceride.
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E§GTO|.IIK£U|J€V£Q AIdITnTIKég TTpaTNy! Kég: Npocapuoyn Table 9. Summary of key personalized or nutrigenetic interventions investigating the

NG dIATPOPNG UE BAON YEVETIKOUG, METABOAIKOUG Kal
MIKPOBIOKOUG OEIKTEG yIa BEATIOTA ATTOTEAECUATA OTNV
aTmwAeIa BApoug.

2ToXeUpéV DPuoiki ApaocTnpioTnTa: AvAaTTuen
TIPOYPAPMATWY AoKNong TTou AauBdavouv uttown TIC
QATOMIKEG QUOIOAOYIKEG KOl YEVETIKEG DIAPOPES VIO PEYIOTN
QATTOTEAECUATIKOTNTA.

WYuxoAoyiKK Kal ZUPTTEPIPOPIKN YTTOOTAPISN:
Xpron yVWOoIoKWV-CUUTTEPIPOPIKWV

TTPOCEYYIOEWYV VIO TV TPOTTOTTOINON dIATPOPIKWYV
ouvnO&IWY Kal TNV gvioxuon TNG TTPOCHAWONG

OTIC TTAPEUPACEIC aTTWAEINS BApouc.

effect of different macronutrient content on weight loss.
Name Proposed Intervention Duration Participants Outcome
Frankwich et al Lifestyle Intervention 8 weeks 51 No difference in
(Nutrigenetic diet -i.e. (primary) individuals weight loss
balanced vs low-fat vs low and 24 with between the five
carbohydrate vs MD vs weeks overweight diet groups
standard recommendations) or obesity
PREVENTOMICS Lifestyle Intervention 10 weeks 100 No difference in
(Personalized diet vs individuals weight loss
standard recommendations) with between the two
overweight diet groups
or obesity
NOW Lifestyle Intervention (GLBvs 12 months 140 GLB +
GLB + nutrigenomics individuals nutrigenomics
recommendations) group reduced fat
intake at 12
months
NUGENOB Lifestyle Intervention 10 weeks 771 No difference in
(Hypocaloric low-fat vs individuals weight loss
moderate-fat diet) with obesity  between the two
diet groups
Obekit Dietary Intervention 4-month 260 Various changes
(Hypocaloric moderately intervention  participants
high-protein vs low-fat diet) period and  with obesity
6-month

follow-up
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TCF7L2 genetic variants modulate the effect of dietary fat intake on
changes in body composition during a weight-loss intervention’™

Mattei et al., Am J Clin Nutr 2012,96:1129-36

A circadian rhythm-related MTNR1B genetic variant modulates
the effect of weight-loss diets on changes in adiposity and body
composition: The POUNDS Lost trial

Goni et al., Eur J Nutr. 2019; 58(4): 1381-1389

Contents lists available at ScienceDirect

Journal of Diabetes and Its Complications

journal homepage: WWW.JDCJOURNAL.COM

A circadian rhythm-related MTNR1B genetic variant (rs10830963)
modulate body weight change and insulin resistance after 9 months of a
high protein/low carbohydrate vs a standard hypocaloric diet

de Luis et al., Journal of Diabetes and Its Complications 34 (2020) 107534

Macronutrient Intake—Associated
FGFZ21 Genotype Modifies Effects
of Weight-Loss Diets on 2-Year
Changes of Central Adiposity and
Body Composition: The POUNDS
Lost Trial

Heianza et al., Diabetes Care 2016;39:1909—-1914

B%d nutrients Py

Article

Interaction between an ADCY3 Genetic Variant and
Two Weight-Lowering Diets Affecting Body Fatness
and Body Composition Outcomes Depending on
Macronutrient Distribution: A Randomized Trial

Leticia Goni 12, Jose Ignacio Riezu-Boj 123 Ferminl. Milagro L2341 Fernando J. Corrales 56,

Lourdes Ortiz 7, Marta Cuervo 1234* () and J. Alfredo Martinez 1:2.3/4:8

Goni et al., Nutrients (2018), 10, 789
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Article https://doi.org/10.1038/s41467-023-41969-1

The Personalized Nutrition Study (POINTS):
evaluation of a genetically informed weight
loss approach, a Randomized Clinical Trial

ZUMNTTEPAO AT

* H pyeAétn POINTS agloAdynoe pia Tpooéyyion atmwAelag BApoug Baciopévn o€ YEVETIKES TTANPOPOPIEG.

« T[lpdkeiral yia pia TuxaloTroinpévn KAIVIKH doKIWn TTou dnuooieubnke oto epIiodikd Nature Communications Tov OKTwRpio Tou 2023.

»  2uppeTeixav 143 dropa pe uttepBOAIKS BAPOC N TTAXUCAPKIA, TO OTTOIA XwpioTNKAV Tuxaia o€ dUO OPAdEC:

« Opada mrapéupBaong: 'EAaBe e€atouikeUpEVES DIATPOPIKEG CUOTACEIC BACIOUEVEG OTO YEVETIKO TOUG TTPOIA.

* Opada geAéyxou: 'EAaBE YeVIKEC DIATPOYIKEG CUOTACEIGC XWPIG YEVETIKN ECOTOMIKEUOT.

« H mapéupBaon dipkeoe 12 priveg, KaTta 1n SIAPKEIQ TWV OTIoiWV agioAoyrnbnkav n atrwAela Bapoug, N oUCTOON CWHATOG KAl OEIKTEG
KapOIouETABOAIKAG UYEiag.

« Kai o1 dU0 opadeg TTapouciacav onPavTikn ammwAela Bdpoug aAAdG dev UTTAPXE OTATIOTIKA ONUAVTIKA dlagopd oTnv atrwAsia Bapoug

METAEU TwV OUO OPAdWV Kal dev TTapaTnEnROnKav onUavTiKES OIAQOPES o€ AAAOUG OEIKTEG uyEiag HETAEU TWV OUAdWV.
e 2UMTTEPOOUATIKA, N TTPOCEYYION OTTWAEIAG BAPOUG BACICUEVN O€ YEVETIKEG TTANPOPOPIEC DEV TTAPEIXE ETTITTAEOV OQEAOG OE OXEON ME TIG YEVIKEG

OIOTPOPIKEG OUOTACEIG.



Baoel [evetikwy NMAnpodoplwv

2UVOAIKN atTwAgia Bapoug:

OI)\OI ol O-UIJ !.JETS)(IOVTEQ ﬂGp(?UGIGOGV G’TI'(U)\Ela a Al participants b Fat-responders Cc Carbohydrate-responders
Bapoug USTG GTI-O 12 £B6O“a6£g’ avegapT nTa [ Genotype-concordant diet [] Genotype-discordant diet [ High-fat diet [ High-carbohydrate diet [ High-carbohydrate diet [ High-fat diet
aTTO TO €id0G TNG diaiTag. Kapia capng 180" 150 - 150 -
UTTEPOXN TNG didITAG TTPOCAPHOCHEVNG OTO 140 1 » 140 1 140 1 .
< 130 130 4 130 4
YOVOTUTTO: g 120 I [ G 120 B 120 [
H atmmwAeia Bdpoug Kal n pgiwon Tou CwuaTIKoU = 1107 I = 1107 = 1107 T
’ ’ , ’ p ’ 2 100 1 Z 2 100 1 2 100 1
AiTToug ATav TTaPOUOIEG €iTe akoAoubrBnke diaita Sy £ oo 3 ool
oUP@WVN EiTE ACUPPWVN LE TOV YOVOTUTIO. i | = I L 2 BB
g . . 0 4 70
ATopa «aVvTATTOKPIVOUEVO OTO AiTrog» (fat- 60 = 60 60
responde I'S)' Baseline Week 12 Baseline Week 12 Baseline Week 12
Mapouciaocav atTwAsia BAPOUG KAl CWHATIKOU
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Mapduolia, eueaviocav yeiwaon PAPOUS Kal = o l = l | i & 1 1
OWMPATIKOU AITTOUG Kal PE TIG OUO diaITES, XWPIG 20 1 ~ 20 20 1
z z z z 15 15 15
¢ekaBapo 6¢peAog TG diaitag UYPNARg o€ Baseline Week 12 Baseline Week 12 Baseline Week 12
udaTtavOpakeg éTav NTAV TTPOCAPUOCHEVT OTOV °
YOV()T UTTO. Fig. 2| Change in weight and percent body fat during the 12-week intervention.  (n = 21); d genotype-concordant group (n = 58), genotype-discordant group
. y u - . Results are presented as boxplots for all participants (a, d), as well as for fat- (n = 60); e high-fat diet (n = 42), high-carbohydrate diet (n = 40); f high-carbohy-
A)\)\GVCQ oTO OW |JGT| KO A"TOQ' responders (b, e) and carbohydrate responders (¢, f) separately. a Genotype-con-  drate diet (n = 16), high-fat diet (n = 20). In the boxplots, the center line denotes the
H M El'(UOT] TOU TTOO00C0TOU O'(L)UGTlKOl'J ANiTTOU G cordant group (n = 60, genotype-discordant group (n = 62); b high-fat diet (n=44),  median value (50th percentile), the bounds of the box represent the 25th and 75th
high-carbohydrate diet (n = 41); ¢ high-carbohydrate diet (n = 16), high-fat diet percentiles of the dataset, and the whiskers mark the 5th and 95th percentiles.

akoAouBnoe Tnv idla TAoN HYE TV ATTWAEIQ
Bapoug o€ ONEG TIG OUADEG.




Baoel [evetikwy NMAnpodoplwv

3-month Weight Loss

Article 2 4
A Dietary Intervention in Adults with Overweight or Obesity
Leads to Weight Loss Irrespective of Macronutrient Composition

3

J-month Weight Loss

Maria Kafyra !*{, Joanna Panagiota Kalafati "*', Garyfallia Stefanou *'", Georgia Kourlaba ',
Panagiotis Moulos 3", Iraklis Varlamis ®, Andriana C. Kaliora ! and George V. Dedoussis !*

* HamwAeia Bapoug eTITEUXONKE AVESAPTNTA ATTO TN MOKPOBPETTTIKA OUOTAON TNG . |
diaiTag. ' ;
*  AnAadn, dla@opeTIKOi TUTTOI dIATPOPNG UTTOPOUCAV va 0dNYHCOUV O€ TTAPOUOIN <1421085_C
atroTEAEOUATA OTAV UTTAPXE CUMMOPPWON Kal BEPUIBIKO EAAEIMMQL.
« X710 YpAgnua (A) yia 1o rs1421085: H oudada TT @aiveral va £xel Tn yeyaAuTepn didueon (A)
ATTWAEIa BAPOUG. 3-month Weight Loss
*  Hopdda CC mTapouaciadel PIKpOTEPN HEON/DIAUET N ATTWAEIQ. 0 | g T
*  Ymdpxel Opwg peyaAn diakupavon METagu atopwy (wide spread), Gpa n YEVETIKN =
eTTidpaon dev gival atroAuTn. S
* 2710 Ypdpnua (B) yia 1o rs17782313: MNapduola eikova:
* ol @opeig TT deixvouv KaAUTEPN atTwAEIx BApoug,
* gvw ol CC xaunAdTepn avratrokpion.
* H yeveTnikn ytmopei va ernpeddel Tov BaBud avratmékpiong otn diaita, aAAd dev avaipei
TO BACIKOG CUUTIEPACHA OTI: .
* namwAeia Bapoug gival eQIKTA PE diagopa dIaTPOPIKA TTPOTUTTIA. . , ;
* H egaTtopikeuon, n TPooKOAANGCN aTn didITA KAl N OUVOAIKI EVEPYEIOKNA TTPOCANWN (s17782313_C
mBavov gival NUAVTIKOTEPOI TTAPAYOVTES OTTO TN CUYKEKPIYEVN KOTAVOUN
AiTTouc/udatavOpdkwv. ®)

Figure 2. Clustered boxplots depicting 3-month weight loss (A) per genotype groups of the rs1421085
SNP and (B) per genotype groups of the rs17782313 SNE. Results are not significant.

J-manth ¥eight Loss
L

Kafyra, M. et al. (2024). A Dietary Intervention in Adults with Overweight or Obesity Leads to Weight Loss Irrespective of
Macronutrient Composition. Nutrients, 16(17), 2842. hitps:/doi.org/10. 3390/nu16172842



Nopepfaoceic ArtwAeltoc Bapouc Baoel Mevetikwy MAnpodoplwy

bemin . Genotype-informed nutrition
counselling in clinical practice

Martin Kohlmeier ©° , Emmanuel Baah ' , Matthew Washko ', Kelly Adams

Table 1 Genotype-specific intake guidance

Counselling instructions (see notes in Appendix 1 for

Genotypes Frequency Intervention further details)

/Obesity: reduce excess body fat \
APOA2 (CQC) Eu: 14% Saturated fat Reduce your intake of fatty meats, high-fat dairy, chocolates
(rs5082) Afr: 5% intake under 12 and sweet baked goods. Avoid adding butter or cream to

g/day meals or when preparing dishes. ©
PLINT (TT) Eu: 9% Limit carbs Prefer whole grains, whole-grain breakfast cereals, sweet
(rs894160) Afr: 10% potatoes, beans and legumes and non-starchy vegetables.
@
FGF21 (GG)* Eu: 30% Limit fat Prefer whole grains, whole-grain breakfast cereals, sweet
(rs838147) Afr: 49% potatoes, beans and legumes and non-starchy vegetables.
@
FGF21 (AA) Eu: 23% Limit carbs Fewer sugary sodas, less bread, pasta, pizza, chips,
(rs838147) Afr: 8% pretzels, crackers, potatoes, cakes and candy. Eat non-
starchy vegetables, nuts and peanuts. ®

g XAPOKOTNMEIO MANEMIXTHMIO
A& HAROKOPIO UNIVERSITY

Kohlmeier M, et al. bmjnph 2023;6:e000808



[poowrotnpevec NapepBaocelc Baoet Mevetikwy MNMAnpodopLwyv

Diet quality and genetic association with body mass index: results
from 3 observational studies

Ming Ding,’ Christina Ellervik,** Tao Huang,""" Majken K Jensen,’ ™" Gary CC urhan,™"! Louis R Pusquu[c.5 AL12 Jae
H Kang ! Janey L Wiggs,”?> David J Hunter,'>>"! Walter C Willett,'27-!1 Eric B Rimm,’*>! Peter Kraft,”* Daniel
[ Chasman,®”" Lu Qi,"** Frank B Hu,"**!" and Qibin Qi"’

*  JNMOVTIKEC CUOXETIOELC HETAEL evOG 95-SNP GRS yia to AMZ kat tpLwv Stadopetikwyv detktwyv diattac (DASH, AMED,
AHEI-2010) oto AM:.

*  MuwkpOtepN peiwon tou AMZ atopwyv pe avénuévo GRS, otav napoucialav avénuevoug Selkteg PookOAANonG ota
LooppOTINUEVA oxAHaTa Slatpodnc.

* Euepyetkni enidpaon tng uPnAoTEPNC KATAVAAWONG OE OXALATO LOOPPOTINEVNG dLatpodrc otnv enibpaon GRS oto

AM2.
Ding et al.,Am J Clin Nutr 2018,;108:1291-1300.

Impact of dietary and obesity genetic risk scores on weight gain

Laila Baratali, Marie Mean, and Pedro Margues-Vidal

*  JNMOVTIKEC APVNTIKEC OUCYETIOELC LETOEL LOOPPOTINUEVWV TIPOTUTIWV SLATPO NS Kol avOpWITOUETPIKWVY SEIKTWV (TT.X.
KaTovaAwon poUTwV Kot Aaxavikwy UE emtimeda epldEpeLac LEong).

Baratali et al., Am J Clin Nutr 2021,114:741-751.



Baoel [evetikwy NMAnpodoplwv

Cienes Mutr (2015) 10:443 ﬁ e . . \
[MH ]IJ.IEL.I'.T.-'.\.lI ::Iﬁ;cm-cms-: Slgmflcant interactions for
GRS and the consumption

of energy, total protein,
animal protein, vegetable

RESEARCH FPAPER

A genetic risk tool for obesity predisposition assessment protein, total fat,
and personalized nutrition implementation based saturated fatty acids,
on macronutrient intake polyunsaturated fatty

acids, total carbohydrates,
complex carbohydrates
and fiber intake on

Leticia Goni + Marta Cuervo - Fermin [ Milagro -
J. Alfredo Martinez

Goni et al. Genes Nutr. 2015 Jan;10(1):445 adip 2ty tI’aI.tS were found
\ after adjustment.
Alsulami et al. Genes & Nutrition (2020) 15:19 11
httpsz//doi.org/10.1186/512263-020-00678-w Genes & Nutrition

— )

s 2TATIOTIK@ ONUQVTIKI) OUCXETION EVOG

15-SNP GRS yia kapdioueraBoAikoug RESEARCH Open Access

mapadyovres kai AM2.
, , , Interaction between the genetic risk score ®
*  [uvaikeg ue xaunAorepn mpooAnyn 3 v Check for
mowreivng Kal 26 aANAGUOPPA and dietary protein intake on
6, ) ) : - - - L .
e Kot i oGy, cardiometabolic traits in Southeast Asian

N~ -

A C Ap3d

Sooad Alsulami'~, A. S. Aji*?, U. Ariyasra®, S. R. Sari®, N. Tasrif’, F. F. Yani®, J. A. Lovegrove™’, I. R. Sudji®,

N. |. Lipoeto™ and K S. Vimaleswaran’



[Tpoowroinpevec MNapepBaoeic Baoet Nevetikwy MAnpodopLwy

Open access Original research

prevention s heatn (€N EtiC TiSk of obesity as a modifier of
associations between neighbourhood
environment and body mass index: an
observational study of 335 046 UK

Biobank participants

Kate E Mason @ ,'? Luigi Palla,®>* Neil Pearce,® Jody Phelan,” Steven Cummins®

~

“After accounting for likely confounding, the association between proximity to takeaway/fast-food outlets and BMI
was stronger among those at increased genetic risk of obesity, with evidence of an interaction with polygenic risk
scores (p=0.018 and p=0.028 for 69- SNP and 91-SNP scores, respectively) and in particular with a SNP linked to

S MC4R (p=0.009), a gene known to regulate food intake.” D

4 )

Mason et al. BMJ Nutrition, Prevention & Health 20200



[Tpoowroinpevec MNapepBaoeic Baoet Nevetikwy MAnpodopLwy

Personalized weight loss management through wearable devices and & Subject Information Weight Loss Differences Glucose Time Ranges (DS4)
artificial intelligence (15 Weiant Loss = 2% [[§) Weignt Loss < 2% Gl & om 0.34% (Lo, 0.06%
Sergio Romero-Tapiador®* @, Ruben Tolosana?, Aythami Morales®P, sabkg  0okg  |aak o7 725 XN o0 s
Blanca Lacruz-Pleguezuelos®, Sofia Bosch Pastor?, Laura Judith Marcos-Zambrano®©, Agg, _SZyearsold ~_4Syearsold - kg oo kg ” kg TTT e T
Guadalupe X. Bazan? @, Gala Freixer? ©, Ruben Vera-Rodriguez? ©, Julian Fierrez? ©, i o000 . kg 9590kg 14k o
Javier Ortega-Garcia?, Isabel Espinosa-Salinas? ©, Enrique Carrillo de Santa Pau°® - B S 20.90 kgim? 29.66 kg/m? |1.24 kglm? 169% dvitapea) 1:39%
&d 55.56% 44.44% B 30.80 kg/m? 30.35 kg/m? 10.45 kg/m? 0.25% %\([;‘?1:8:‘:‘:,;'35 041%
*  Houppopewaon otn diaita Kal To OepUIBIKO ENAEIYUQ
QaiveTal va €ival oNPAvTIKOTEPA ATTO TOV TUTTO TNG & Physical Activity Minutes (DS7) € Sleep Score (DS8)
Siauta. o Sty s 102 iy ree
° OplO’}JéVG YOVi5IG ('ITX FTO, TCF7L2, APOA5, MC4R) Light Active Minut 40 ld Revitalization Score Composition Score Duration Score
., ., ., 1 clive Inutes G min ay
ETINPEACOUV TNV AVTATTOKPION OTN diqITa KAl TOV R et — 36 min/day O 200 O e O 313
METABOAIOUO. ';‘: WYPAMIUDS  CENE—— 88 min/week o 19.58 o 19.42 \) 36.80
«  O1 QopEic DIOPOPETIKWYV YOVOTUTIWV EPPAVICAV =
JI0POPETIKO BaBUS atrwAelag BApoug, aAAG Ye peyAAeg e Start and End Sleep Time (DS8) e
QTOUIKEG DIOPOPEG. Total o:s5 QD 07:40
«  Ta dTtopa e 22% atrWAEIa BAPOUC: £xa0aV TTEPIOTOTEPA o e
KIAG kal BMI, gixav kaAuTePN QUOIKA 6pa0TNPIOTNTA, Weokdays 0" C o723
AlyOTEPO KABIOTIKO XPOVO Kal TTIo oTaBepd UTIVO. o o807
* HpeyaAuTepn QuUOIKA dpaaTnEIGTNTA KAl N PEiwaN Wookenge ©% I oo
qu|0"|'||(r']g er’lg GUVBéGr]KGV bE KG)\(JTﬁpG 01:18 L GRS
G-ITOTS)\SO-“GTG 00:30 01:00 01:30 02:00 02:30 03:00 03:30 04:00 04:30 05:00 05:30 06:00 06:30 07:00 07:30 08:00 08:30

* O KaA6g kKal oTaB8epOG UTTVOG TTIBaVOV Bonbd oTn
p 2 ’ Fig. 5. Comparative analysis of health metrics between participants who achieved significant weight loss (>= 2%) and those who did not (< 2%). Subject informa-
pUG}J 1on BGpOUg Kal peTa BO)\IOU ou. tion and weight loss differences are also provided. Additionally, we include some specific feature information related to the best configuration achieved for DS4

(Biomarkers), DS7 (Physical Activity), and DS8 (Sleep Activity), described in detail in Table 4.



Baoel [evetikwy NMAnpodoplwv

EmTtuxnuévn uhotroinon TG KivnTAg epappoyns BETTER4U oT1ov TTANBUOPO TNG TMAOTIKNAG MEAETNG
EvowpdaTtwon Twv oXoAiwv a1rd TOUG CUUMETEXOVTEG KA TIG TTIAOTIKEG TOTTOBETIEG

AvaTtrtuén tng ékdoong v1.0 TnNG epapuoyng, he TTapoxn etTAéov Asimoupyiwy yia T heAETn BETTER4ALL RCT
H €ékdoon v1.0 Tng e@appoyng diabEoiun oto Google Play Store mpiv Tnv évapgn tng RCT

Pilot Study Summary: Mevikn AgioA6ynon

AIM, IAM, and FIM Mean Scores «  O¢gTIKA OUVOAIKN agloAdynon o€ OAEC TIG XWPES
I Acceptability (AIM) Appropriateness (IAM) [l Feasibility (FIM) ; ; ; ; ;
- * H e@IkTOTNTA €ival 0 TOPEAG PE TN MEYAAUTEPN 10XV
.  H EAAGda gp@avifel Tn heyaAUTePN OUVOAIKNA
4 4
" 1 atrodoxn
g 31 , . . .
g * HTaM\ia Tapouoiddel TIG XauNAOTEPEG TIMEG O€
w
EET 6Aa Ta péTpa
14 +  Kapia xwpa dev BpiokeTal KATW at1rd TO JECO O6pO
i o v I o 2 5 — 10XUPO BUVANIKO Yia UAOTToinoN
Strong Disagreement Strong Agreement

“ Betterau

Steps/day

5297

Stress/day

Sleep quality/day

Episkopou et al (2026). Unpublished.
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[ToAvyoviotaka >kop Kivduvou: MNpoKTkeEC Eapuoyec

Key Concept

H €vtaén twv moAuvyovidLlakwy
oKop KLvOUVOU UTIopEL va
LETAOPPWOEL TNV KAONUEPLVN

LOTPLKN KoL SLOLTOAOYLKA TIPALKTLKH.

H ouvoAikn aéloAdynon twv
TIOPAYOVTWYV KLvOUVOU UIopEL va
BonbnoesLtoug enayyeApatieg
UYELOC OTNV EyKalpn ITPOyvVwon
Kot Stayvwon PeyaAou eVpoug
aoBevelwv/dlatapaxwy.

Why do Polygenic Risk Scores Matter for Health Care and Public
Health?

Polygenic risk scores can provide a measure of your disease risk due to your genes. Combining polygenic risk scores
with other factors that affect disease risk can give a better idea of how likely you are to get a specific disease than
considering either alone. Knowing how likely you are to get a disease can help you take steps to prevent it or find it
earlier, when it is easier to treat. Polygenic risk scores can also be combined with other factors to help predict how a
disease will progress and how well you will respond to a treatment.

N

L2770
fetime Risk (%

On average, people have a 12.5% (1 in 8) chance of getting disease X (blue), but your personal risk might be higher or
lower. Taking into account your genetics, behaviors, and environment can help your doctor get a more accurate
estimate of your risk. Currently, doctors include factors such as medication use, smoking status, age, and weight when
assessing your risk for disease X (green). This results in a broader range of lifetime risk, and a measure of your
likelihood of getting disease X that is more tailored to your individual risk factors. By adding polygenic risk scores
(orange), the range widens further and even more accurately shows how likely you are to get disease X.

Centers for Disease Control and Prevention (CDC), 2021



[ToAuyoviotaka 2kop Kwduvou:
[TpakTikeC Epapuoyec

Key Concept

H évtaén twv rnoAuyovidlokwv okop KlvdUuvou
oTn SLOULTOAOYIKN TIPAKTLKI) QTIOTEAEL OTOXO TOU
ALECOU HEANOVTOC.

Awadoporoinon armo TLC MPAKTLKEC

one-size-fits-all.

H xpnion twv PRS pmopet va. cu LBAAAEL O)L LOVO
oTnV MPoyvwon KoLt

Slayvwaon dlatopaxwy ToU OXET(OVTAL LLE TLC
Satpodikec ouvnBeLeg /Kot To

CWMATKO Bapoc, aAAd Kuplwe otn dlaxeiplon
TOUC |LLE OTOXO TN BEATIOTN
OUTOTEAECALTIKOTNTA TWV

Slatpodkwyv apeBAacewv.

CLINICAL APPLICATION OF PRS

A polygenic risk score (PRS) is calculated from many small genetic variants,

and can often be modified by lifestyle factors.

Some gene variants
confer very high risk
of getting a
particular disease -
but these are rare.

,.,0‘\)0\0(\2 3(/ 0 ,OVI
\.{l' /) ‘0“ mm J/
3\0’ 0 .0" 330',0’,0“

PRS combined with
: lifestyle and clinical factors
: which modify this risk, can
i inform treatment decisions
«_and the need to intervene.

Some gene variants
confer very small risk
of getting a
particular disease -
HE these are common.

PRS uses the sum of all
4 known common

B : variants to calculate an
_ ¥ overall risk of getting a
particular dsisease.

-

W@ @



[ToAvyoviotaka >kop Kivduvou: MNpoKTkeEC Eapuoyec

Toward the Definition of Personalized Nutrition: A
Proposal by The American Nutrition Association

Corinne L. Bush, Jeffrey B. Blumberg, Ahmed El-Sohemy, Deanna M. Minich,
Jése M. Ordovas, Dana G. Reed & Victoria A. Yunez Behm

To cite this article: Corinne L. Bush, Jeffrey B. Blumberg, Ahmed EI-Sohemy, Deanna M. Minich,
Jose M. Ordovas, Dana G. Reed & Victoria A. Yunez Behm (2019): Toward the Definition of

Personalized Nutrition: A Proposal by The American Nutrition Association, Journal of the American
College of Nutrition, DOI: 10.1080/07315724.2019.1685332

To link to this article: https://doi.org/10.1080/07315724.2019.1685332

Bush et al, 2019.] Am Coll Nutr. 2020 Jan;39(1):5-15.



[TpoaKkTIKEC EdapoyeC

Key Concepts

* H evowpdtwon twv PRS otn dlatoAoykr) pakTikn kablotatal oAogva Kal TtEPLooOTEPN TILBOVA yLo TNV
OAOKANpwWON NG TANPOUC ETTEVENC TWV OTOXWV TN TTPOOWTTOTIOLNUEVNC HLATPODNAC.

e H tavtoxpovn dnuwoupyia katsupeia xprion PRS dtadopetikwy dlatapaywy EMLTPEMEL TNV €E0IKEIWON TWV
ETIAYYEAUOATLWV LYELQC Le Ta PRS KOl TIPOTPETIEL TNV TTEPAUTEPW SLAOECH YEVETIKWV EAEYXWV, OAAA KAWL TNV
g€olkelwon yLa TNV eKUABnon eppnveLlog Kol armoTEAECUATWY TOUC.

* InUovTKA N poilinobeon Slekmepaiwong MEPALTEPW TUXALOTIOLNUEVWY SLaTpod KWV TtapeUBAceEwWV mou Ba
nPoobidouv Eykupa KoL EPUNVEVUCLUA OTTOTEAEC LALTAL.

* Avaykaia n npoiimoBeon tng opONC e€olkelwong Twv EMAYYEAUATIWY VYELQLC LE TN onpaoia twv PRS, aAAa kal
TLC TOKTIKEC YEVETIKNC OULBOUAEUTIKAC.



ToAvyoviotaka >kop Kivduvou: MNpoKTkeC Eapuoyec

STEP 1

HCP Preparation

STEP 2

Patient Screening,
Assessment and

Are there any
contraindications to the
patient undergoing

Providing Nutrigenomics in
Clinical Practice.
Does the HCP have questions
about the results?

P —

STEP 4

Patient Follow-Up

!
|
[
!
1
[
1
: Informed Consent.
[
1
1
1
[
\

nutrigenomics testing?

> [ Work with the patient to develop a ]
general nutrition care plan.

. .

Review any section(s) of the report needing
further attention to ensure patient
comprehension.

Figure. Nutrigenomics care map. DTC = direct-to-consumer; HCP = health care provider; SMART = specific, measurable, attainable,

relevant, and time-based.

Continuing Education

T e e e e R W e R e e e e e e e

o S ———

s

“As research continues in this area, new
discoveries in nutrigenomics will be
realized. This may include the discovery of
new genetic variants with implications for
nutrition and health, as well as the
development of polygenic nutrigenomic
information that moves beyond single
genes and considers numerous genes that
influence a single nutrition-related
outcome. Although the present care map
provides important insights for
nutrigenomics in HCPs’ practice, there
remains a clear need to develop CPGs in
the field of nutrigenomics to better assist
practitioners in assessing the scientific
validity of nutrigenomics tests available
on the market. This is a priority future
research endeavor.”




[TpakTilkeC Eapuoyec

Key Concept

JUVEXNC evaoXOAnon Kol e€olkelwon Tou emayysApatio Uyeiog e Ta EMLOTNUOVIKA SESOUEVOL LEAETWY KOl
TUXOLLOTIOLNMEVWY KALVLKWV Kol Statpodlkwv mapeUBACEWY, TTOU EUMAOUTI(OUV TN XPNOLLLOTIOLOUUEVN YVWON
Tou rnedlovu.

ZWTIKNC onuaoclac n opBn Kol emapknc ekmaidsvon tou enayyeApotia vyeiag/ epeuvvnt/ StattoAoyou-
SLatpodoAoyou yLa TNV Katavonon, TNV eNeEnynon, TNV EpUNVEL Kol TNV LETAO00N TWV AMOTEAECUATWY TNC
YEVETIKN G aAVAAUONC OTO ATOUO.

EVowHATWOoN TN TTPOCWTIONMOLNHEVNCS SLaTpoPrC KaBNEPLV TIPAKTLKH, LE TAUTOXPOVN aéLomoinon oTtoxeiwv
OTIWC Ol KOWVWVLKO-OLKOVOLLLKOL TLAPAYOVTEC Kall N KALVLKH ELKOVAL.
Bush et al, 2019. ] Am Coll Nutr. 2020 Jan;39(1):5-15.

E€olkelwon tov enayyeApatio vyeiag pe tn vnpoocia ko tnv eppnveia PRS (Mpoooxn!)

MeAAovtiki xprion Twv PRS otnv kaBnuepivn dtattoAoyikn npaktiki (Mpoooxn!)



[TpaktikeC Epapuoyec

Key Concept

ApLotn yvwon ¢ BBAoypadioac oxetika pe tn xpnon PRS kat tnv aéloAoynon tng YeVETLKNC tpodlabeaong,
mEpav ano T Olaxelplon Tou cWHATIKOU Bapoug, avadoplkd pe mANBwpa dtatoapayxwv-aobevelwv Tou
oXeTilovTal e TNV ITaxv oopkKia.

JUVEXNC evaoxoAnon Kol e€olkelwaon Tou eMayyEAMATLO UYELOC LE T EMLOTNUOVLKA SeSOUEVA HEAETWV KOl
TUXOLLOTTOLNMEVWYV KALVIKWV Kol TtopeBAcewy, tou epmAékouv PRS.

['vwon ouvOuaoTIKAC epunveiag kol afloAoynong amoteAseopdtwyv PRS yua ¢ ev Aoyw Slatapaxec Ko
YVWONYEVETLKN G CUUBOUAEUTLKAC yLaL TNV 0pON HETASOON TNE ONUOOLOE TWV EUPUUATWV.

v
E€olkelwon tov enayyeApatio vyeiag pe tTn ocnpocio ko tnv eppnveia PRS (Mpocoxn!)

-

MeAAovtikq xprion twv PRS otnv kaBnuepivi drattoAoykn npoktikn (Mpoooxn!)



e,

‘. ".v.
el
il A X
ST gy W
v ..u iy )
# o A 4
“ 3 e &7t
A% ¥ §
TRVl
A e AR
Rt 1
v..o..“\...

[eveTiko YrtoBaBpo,

—d
-
@)
Q
S
aa)
=
=
W
<
3
=
=

S ~
3 &
w Q
S 5
2 B
I g

XAPOKOIIEIO MANENIZTHMIO
HAROKOPIO UNIVERSITY




fevetiko YrmoPabBpo: Aloatnpnon (AmwAegLlac) Bapouc

Genetic and Behavioral Predictors of Long-Term
Weight Loss Maintenance: A Systematic Review

of Evidence From Observational and Genetic

Studies

Kingsley O. Ozojide ', Esther M. Adjei %, Oluwafolakemi M. Aderinola ', Okelue E. Okobi * #,
Chiazor B. Nguma °

Reference/citation Study Design

Sawamoto et al. [1]

Xiang et al. [2]

Weiland et al. [3]

Chen et al. [4]

Papandonatos et
al. [5]

Gupta et al. [6]

Paixao et al. [7]

Varkevisser et al.
[8]

Prospective cohort

Systematic review &
meta-analysis

Observational cohort

Pilot study

RCT

Systematic review

Systematic review

Systematic review

Study Population

Adults with obesity

Various adult populations

Children/adolescents with
obesity

Adults with obesity

Lifestyle intervention
participants

Adults’ post-bariatric
surgery
Weight loss registry
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Genetic Predisposition to Weight Loss and Regain With Lifestyle

A Look AHEAD-specific weight-change trajectories

Intervention: Analyses From the Diabetes Prevention Program and the o
Look AHEAD Randomized Controlled Trials .
Baoikd onpueia: § 8
* XZKOTOG: Algpeuvnon TNG €TTidpaong 91 YEVETIKWY TTEPIOX WV TTOU OXETICOVTAI PE TNV % ’
TTAXUoAapKia oTnv ammwAEgla Kol TNV eTavamTpdéoAnyn BApoUG O€ CUPPETEXOVTEG UE ?
uwnAo kivduvo yia diaBnTn TUTTOoU 2. 8 , " o] Copte
+  MéEB0odog: AvaAuon dedopévwy atrd Ta TTpoypduuata Diabetes Prevention 0 1 Yzear 3 4
Program (DPP) kai Look AHEAD, OTTOU 01 CUHHETEXOVTEC EAaBav TTapéuBacn TpdTTou B DEF-ROSine WoRt Siage ieciones
CWAG yIa Tnv €TTiTeugn atTwAelag Bapoug. -
* AmoteAéopata: H mTapoucia Tou aAAnAduoppou G Tou yovidiou MTIF3 (rs1885988) g 8
ouvoEBNKe pE PeyaAuTepn aTTwAEIa BAapoug PeTd TNV TTapéuBaon. Qotdéoo, n % )
emidpaon auTr dgv NTAV OTATIOTIKA CNUAVTIKI META TV EQAPMOYI AUCTNPOTEPWYV :
KpITNPiWV. -
*  2UVOAIKA, N MEAETN UTTOOEIKVUEI OTI, EVW OPIOPEVEG YEVETIKEG TTAPAAAQYEG UTTOPEI va : ‘ s ‘ :
eTTNPedlouv TNV aTTWAEIa BAPOUG, N YEVETIKN TTpodIABeon dev gival 0 JOVOG ’ ‘ iar ) '

Figure 1—Model-based estimates of MTIF3 genotype effects on weight change among 60-year-old participants following lifestyle and
Ta p dv oVT qg , Kal r] TTa p é IJ B [e(0) r] Tp (')T[ ou C wr’] g Ta pq “ éVEl ng‘rp”(r'] OTr] 6|axgip|o'n TOU control intervention in the Look AHEAD (A) and the DPP (B) trials. Baseline weight chosen to be representative of males and females in each

study (see Table 1). Ancestry-informative principal components set at study-specific means.

Bdpouc.
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2UUTTEPACHOTA

H avtandkplon otn cwpaTiki AoKNon Kat Tn dlata MoKIiAAEL ONUAVTIKA HETACU TWV OTOMWV.
AUTA N dla@opa 0TNV avTANOKPLON 00YyNOE 0€ EPEUVEG VIO TOUG YEVETIKOUG NAPAYOVTEC NOU MNOPEL va CUPBAANOUV OE QUTEG

TIC OTOMIKEG OLAPOPEG.

H ouotnuatiki avaockdnnorn €ixe weg 0TOX0 TOV EVTONIONO YEVETIKWY OEIKTWY NOU OXETICovTal UE TNV anwAgla Ainoug péow diattag A
AoKNonG.

H avaokonnon aveAuoe 47 Gpbpa nou NAnpouoav Ta KPITAPLA EVTOENG.

EvtonioTnkav apkeTol YEVETIKOL OEKTEG NOU OXETICOVTAL UE TNV ANWAELO Ainoug.

H katavonon autwy TwV YEVETIKWY NAPAYOVTWY MNOPEL va 0dNYAOCEL O€ MO ECOTOUIKEULEVEG KOl ANOTEAECUATIKEG

OTPATNYIKEG VIO TNV anwAela Ainoug.

Bojarczuk, A., Egorova, E. S., Dzitkowska-Zabiels ka, M., & Ahmetov, I. I. (2024). Genetics of Exercise and Diet-Induced Fat Loss Efficiency: A Systematic
Review. Journal of sports science & medicine, 23(1), 236—257. https://doi.org/10. 52082/jssm.2024.236
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Impact of Genetic Predisposition to Obesity on
Long-Term Maintenance of Modest Weight Loss
in Postmenopausal Women

Harold H. Lee™? | Christy L. Avery? | Misa Graff> | Daeeun Kim?‘> | Josh Arias® | Linda Van Horn* | Charles Kooperberg® |
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“Specifically, 1273 European American participants R T
(20%) achieved = 5% weightloss by year 1, and the
rate of weight regain was indeed faster among those
with high genetic risk (Figure 3). That is, in
theweighted GEE model additionally controlling for
random-ization status and initial percent weight loss
from baseline toyear 1, 1211 women with normal-to-
low PRSBMI (i.e., < 95thpercentile) regained an
average of 0.47 kg/year (p < 0.0001). Incontrast, 62
women in the high genetic risk group (= 95th per-
centile of the PRSBMI|) regained 0.93 kg/year (i.e.,
0.45 kg/yearfaster; p-interaction = 0.0019), nearly
twice the rate observed inthe normal-to-low PRSBMI
group. PRS group differences werenot evident early —t i T
but emerged at year 3 and persisted throughyear 7, Year of Intervention
with progri esSsi vely gr eater Welght I( egain among hlgh- FIGURE3 | Long-term weight regain among European Americans with > 5% initial weight loss (n =1273). [Color figure can be viewed at wileyon-

PRS participants.” linelibrary.com]

= 3 ! . ~I---T ' Polygenic Risk Group
7 —- <85th
- A" —- <95th
. ) High (285th)
/ High (>95th)

Weight Difference (kg)
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