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Optopoc tnc NAFLD ota maida

Healthy Liver

Mapoucia NTATIKAG
oteatwong (>5%)
Xwpig oToixeia
NMATOKUTTAPIKNAG
BAABNG

NASH Cirrhosis Hepatqcellular
Carcinoma

NAFLD + pAeypovn, Kippwon: Katactpopn
HE N Xwpig nmatikou totou/aAAayn
NMATOKUTTAPIKA APXITEKTOVIKNG
BAGBN kat ivwon l J
Metapdoxeuon
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USA

* 8% by ALT
(aged 12-19 years)

North America

* 0.7% by liver histology
(aged 2—4 years)

USA

* 13% by liver histology

EmmoAaocpoc NAFLD ota maidia
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UK

* 2.5% by US (aged 17-19 years)

Italy

* 12.5% by US (aged 11-13 years) p

\

aged 2-19 years
(ag years) >

s

Brazil
* 2.3% by ALT and/or US
(aged 11-19 years)
Chile
* 13.1% by ALT
(aged 9-14 years)
Mexico
* 42.5% by ALT
(aged 8-11 years)

.

Maykoopuiog

" China
* 5% by US
(aged 7-18 years)
Japan
* 2.6% by US
(aged 2-12 years)

Korea
* 3.2% by ALT
(aged 10-19 years)

EMMOAACHOE
3-10%. -

o

Australia
* 10% by ALT (aged 15 years)
* 13% by US (aged 17 years)

8

Iran

* 16.9% by US
(aged 6-19 years)

Iran

* 1.7% by ALT and/or US
(aged 7-18 years)

Iran

* 9.4% by ALT
(aged 9-16 years)

Nobili, V et al (2019). Nature Reviews Gastroenterology & Hepatology. doi:10.1038/s41575-019-0169-z




Table 1. NAFLD prevalence in studies reporting estimates separately for males and females, and (in
general population studies only) separately for normal weight, overweight and obese subgroups.

Male

Female
Normal
weight

Overweight

Obese

Prevalence (%) and 95% CI*

General population studies ini ase population studies

9.0 (6.51t0 12.5) (n = 15, I2 = 94.4, 35.3 (26.0 to 45.8) (n = 27, 12 = 97 5;
Tau2 = 0.45) Tau2 = 1.24)

6.3 (3.81t0 10.4) (n = 15, I° = 96.5, 21.8 (15.510 29.8) (n = 27, I° = 95.7,
Tau2 = 1.04) Tau2 = 1.09)

23(1.5t03.6) (n=9, I =68.9, Tau®=
0.27)

12.5(9.2t016.7) (n=9, I°=63.7, Tau® =
0.12)

36.1 (24.61049.4) (n=9, I =92.2, Tau® =
0.60)

Anderson et al, PLoS One. 2015 Oct 29;10(10):e0140908.



[lapayovtec Kivouvou




AucAsitoupyia tou
Almwdoug iIotToU

I XoAnotepOAn opou
T EAeUBepa Amapa ofea

=

MlTOXOVdplakﬁ AimrotoSIKbTNT
ducAcitoupyia g

1™ ROS

dAsyuovi
Amontwon
‘Ivoon

1 duaneparotnta

Qewpia MOAAATTIAWY XTUTNHATWY

World J Gastroenterol 2018 July 21; 24(27): 2974-2983
Buzzetti E et al. Metabolism 2016 (65): 1038-48



[lola maidla mPEMEL VA EAEyXOVTAL;

Zuotdoelg 2007 | . Zuotdocelg 2012:
Screening >=1’0 xpovd'w HE pETPNON * Screening o€ 60Ad ta
ALT kat AST kaBe 2 xpovia. umepBapa Kat maxuoapka

YnépBapa maidla pe AMX petalu
85N-94"ek.0. TOU £XOUV TTAPAYOVTEC
KlvOUvou Kal maxucapka maidld pe

madld >3 eTwyv
« Hmatkda évlupa Kat

UTTEPNXOC.
AMX >95%k.0. xwpig TAPAYOVTEC
Klvduvou.
Juotdoelg 2017:
 Screening 9-11 eTwv o€ OAa
Ta maxuoapka maldld e n
XWPIG TAPAYOVTEG % 2018:

KlvOUvou Kal utrépBapa pe 2

TAPAYOVIEC KIVOUVOU.
 'EAEYX0C HOVO pEOW ALT.
« OXI umépnxog.

Mn emapkn dsdopéva.
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Fig. 1. Prevalence of suspected NAFLD in overweight and obese children
determined by 2 different NAFLD guidelines. ALT, alanine aminotransferase;

|
European

guidelines

NAFLD, non-alcoholic fatty liver disease; US, ultrasound.

Ezaizi et al, JHEP Rep. 2019 Oct; 1(4): 259-264.
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Fig. 2. Elevated ALT in overweight and obese children with evidence of
suspected NAFLD on ultrasound (n = 184). ALT, alanine aminotransferase;
NAFLD, non-alcoholic fatty liver disease; US, ultrasound.



VWO ETL ATTOKAEIGHOU
AAAWY ALTIWV.




Table 2
Differential diagnosis for hepatic steatosis in children and adolescents

Genetic/Metabolic Disorders Medications Dietary Causes Infections

NAFLD Amiodarone Protein-energy  Hepatitis C
Fatty acid oxidation, Corticosteroids malnutrition (genotype 3)

mitochondrial disorders Methotrexate (kwashiorkor)
Citrin deficiency Certain antipsychotics Alcohol abuse
Wilson disease Certain Rapid surgical
Uncontrolled diabetes antidepressants weight loss
Lipodystrophies Highly active ART Parenteral
Lysosomal acid lipase deficiency Valproic acid nutrition
Familial combined hyperlipidemia
Abetalipoproteinemia/

hypobetalipoproteinemia

J Pediatr Gastroenterol Nutr 2017;64(2):319-34;




[lote Ba yivel Bloyia;

Domain 2017 NASPGHAN guideline* 2018 AASLD guidance®

Non-invasive biomarkersand  Further validation studies are required before clinical Further validation studies are required before clinical

imaging tests to diagnose application application
NASH and stage fibrosis

Liver biopsy Consider biopsy for the assessment of NAFLD in children  Consider biopsy

who have increased risk of NASH and/or advanced * ifthe diagnosis is unclear

fibrosis such as those with higher ALT levels (>80 » in the presence of high titres of autoantibodies

U/l), splenomegaly and AST/ALT >1. Known clinical in association with high globulin to rule out

risk factors for NASH and advanced fibrosis include autoimmune hepatitis

panhypopituitarism and type 2 diabetes * when multiple disorders are possible

» before starting potentially hepatotoxic medications or

to establish diagnosis of NASH prior to starting NASH
pharmacotherapy

Nobili, V et al (2019). Nature Reviews Gastroenterology &
Hepatology. doi:10.1038/s41575-019-0169-z




Oepamncia
AEN YMNAPXEI

enionUoc BepATTEVTIKOC aAyOopLBOC

¥

OVTLLLETWTILON TWV OXETWOUEVWYV UE TN VOOO KALVIKWY KOTOOTACEWV:

NG mayvoapklog,

N¢ avilotaong otn LVO'OU)\[VI’], AVTLLETOTILON TWV

TOV o'al(xapd)ﬁouq SL(IBFI]TF] TUTIOU 2, OUVLOTWOWV Tou M2

TNC OPTNPLAKAC UTIEPTAONC KOLL
TnC umepAutidatpiog.



OEPAameEVTIKEC EMAOYEC ota matdla pe NAFLD

» Avoidance of sugar-sweetened beverages
« Consumption of healthy, well balanced diet
* Moderate- to high-intensity exercise daily

» Less than 2 hour/day of screen time

» No currently available medications have been proven to
benefit the majority of patients with NAFLD

e Bariatric surgery can be considered in select individuals
with NAFLD and other comorbidities

JPGN Volume 64, Number 2, February 2017



DEPBACEIC TTOU OTOXEUOUV OTNV
omotrolnon tou tpotmou {wn¢
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BACELC UE OTOXO TIC aAAAYEC
otTn olalta

o€ matdia pe NAFLD



Tumog | MANnBGuouag

Kpttnpla
AMOKAEIOHOU

Opiopog

NAFLD MNapepBaon

AmoteAéopata

Ramon-
Kraouel
et al,
2013

Jin et
al, 2014

17
maxUcapKol
(AMZ> 971
€K.0.)
acBOeveig
nAlkiag 8-
17 etV

RCT

24
umEpBapolt/
TaxucapKol

(AMZ> 850
€K.0.)
acBeveig
nAwiag 11-
18 eTwv, pe
LOTOPLKO
Anyng 3
(avAWUKTIK
wVv/ny.

RCT,
OUTAQ
TUPAN

olaBnng,
NITATIKN VOoOC,

(PAppaKa,
aAKOOA, > 10%
aAAayn oto XB,

>B >135kg.

olwaBntng,
NTTATIKN Kal
VEQPIKN VOOOC,
ofeia Aoipwen,
(pappaKa,
AAKOOA,
OmoladnMOoTE
aAAayn oto 2B
n Anyn
CUPTIANPWHATW
v 4 €B0. mipv.

ad libitum
olatta
XapnAou

MRS .
YAUKALULKOU

(=9%

OTEATWON) Y oz

Aimmog diatta
(<30%),
SFA<10%

xoprynon
3uep.
AVAYUKTIKWY
HE ppouKTOln

(33yp) N
YAuko(n

MRS
(>8 %
OTEATWON)

oeiktn (FA) vs.

HNVEG

4

UNve

G

Meiwon BMI, ALT, IHTG,
HOMA, tvoouAivn.
HeElwOnKav emiong. Kapia
aAAayn o WC, Aumdaipiko
TPOWiA, All.

Kapia Stagpopd petalu twv
OHAOWV.

Kapia aAAayn o€ 2B, ALT,
IHTG o€ kapia opyada. Xtnv
opada YAukoldng BeAtiwon

o€ hs-CRP, LDL.



MeAgtn | Tumog

MAnGuopuag

Kpitnpla

AmoteAéopata

Schwim
mer et
al, 2019

open-
label-

RCT

40 ayopla
nAwiag 11-
16 €TV pE
LOTOPLKO
Anyng 3,5
AVAWUKTLK
WV HE
(axapn/ny.

AMOKAEIOHOU

olaBnIng,
NITATIKN VOoOC,
PAppaKa,
AAKOOA,
LOTOPLKO ANYNG
TPN,
XELPOUPYEIO
Baplatplknig,
KatabAwn

Opiopo .
N‘TL\FEDQ NapepBaon
Tapoxn
YEUPATWY Yld
OAN TNV
e T OtKoyévsta HE
TEAsUTAiWY OTOXO TOV
2 €TWV TEPLOPIOHO
(otedtwon> ZCI)’(apnc_; ¢
10% kat ALT MBS Ente
>45 U/L) LU
NUEPNOCLWY
OeppidwV-
XwpPIC
OeppIOIKN

Heiwon

8
eBdo-
HAOEC

-6,3% IHTG (pu€ow MRI),
ueiwon og ALT, AST, GGT,
TCHOL, BMI



[TpoBANuata
O ATTO TIC 3 UTTAPXOUGCEC HEAETEC TTOU Xpnolgomoinoayv tn dialta wg
vovoBeparmeia, povo os 1 (Schwimmer et al, 2019) uTnpXe TEKUNPLWON

TNC VOOOU pEow Blowiac.

[ Asv avadeixOnKe KATTOLOC CUYKEKPIPEVOC TUTTOC Olaltag yia ta matdid
ue NAFLD.

d Movo 1 peAetn (Ramon-Kraouel et al, 2013) otoxeuoe o aAAAyEC OTO
ouUvoAo tn¢g dlattac.

A Kapia peAETn O€v €1XE OTOXO TNV ATWAELQ Bapoug.



3AOELC PE OTOXO TNV ACKNOoN

C jovoBeparmela ota maldld e
NAFLD



Aoknon w¢ povoBeparmela

Exercise as Monotherapy AmoteAeopara
van der USA 29 15.6+0.4 Sedentary, 12 weeks | Change in Aerobic exercise Meiwon o€
Heijden Hispanic HFF program (30 min, IHTG amd 9%
2010 [20] adolescents. 4 days per week) o€ 6% XWPIC
Ledn grour aM\ayéc og ALT
4 d (0) v ’
vander | U Mov? 17/89 elxav IHTG>5% otnv e | Changedn Resistance Xwpic aAayicg
Heijden C[pX!’] NG HE)\ETT‘IQ. HFF exercise program oc IHTG. 'Oxt
2010 [21] H péon tpn twv IHTG Atav 3,3% yia (1 hr, 2 days per dedopeva yua
Ta ayopla Kat 2,3% yla ta Kopitold. week) ALT.
Lee 2012 | US ZQUGVTEKW GA?‘GYr:I ota IHTG kat otic Y WerrrEn Aerobic vs BeAtiwon o€
[19] OUOo opadeC TnC taéng tou 1,5-2%. HFF resistance OTTAAXVIKO Kdl
SHARIG DI IHTG kat otig 2
Lee 2013 | USA Tactive, onths | Change in Aerobic vs OHAOEC.
[18] Obese girls HFF resistance

exercise program




[TpoBAnuata

3 ATTO TIC 4 UTTAPXOUGCEC HEAETEC TTOU XPNOLUOTIOINoAy TNV acknon wg
HovoBeparmeia, o€ Kapia Ogv UTTNPXE w¢ TpouTobeon n mapouacia >5%
NMATIKNG OTEATWONGS. OucIaoTIKA MPOKEITAL Yid TTANOUOHOUG HE [N
emBeBaiwpevn NAFLD.

O Movo 2 peA€teg ixav opada eAEyXou.

a >11c 2 peAEteg Twyv Lee et al ta amoteAeopata mapouctactTnKay
ouvoualovtag TIc opadeg mapePBaong Kat oxt Eexwplota.

O Xwplc ouclaoTIKEG 00NYLIEC YIa TOV TUTTIO, TN OLAPKELA KAl TNV EVIAON
NG acknon ota matdla pe NAFLD.



PEUBACEIC PE OTOXO TOV
aopo Olaltac Kat acknong otd
mawdia pe NAFLD



_ Nutrition and Exercise Multi-modal Therapy

Author Country S?mple Mean Age Population Study_ Metric of Intervention A“OTEAEIGPGTG
Size (years=SD) Duration Improvement
LFTs vs
those without
elevated
LFTs

Nobili Ttaly 84 11.7+£3.3 Biopsy- 1 year Change in 1-hr nutritional ’

2006 [13] proven NAFLD ALT and liver | counseling w/ 32% xabnkav follow-
ultrasound balanced, low- v
appearance calorie diet; up. 2ta 57 T[C[léla,l

moderate
exercise program ZB (609 kg (012X 56kg,l
30—45 min/d
o i oe ALT (62 o€ 33U/L)
Wang China 76 13.7+1.9 Obese 1 month Change in Summer camp ~
2008 [26] children with ALT and liver with 3 hours Ol Opaésg Twv Camp l’
abnormal ultrasound aerobic exercise
ultrasound appearance (unstructured), BMI Kal ALT’
and elevated dietary management
ALT (low-calorie) for 1
month.
Pozzato Italy 26 Range: 6— Obese 1 year Change in Recommend ’
2010 [25] 14 yrs children HFF balanced diet and 7/9 BeAtiwoay SS.
tive life 1 / ”
datiiale Xwpic aAAayEg n ALT.
Grenbak Denmark 117 12.1+1.3 Obese 10 weeks Change in Summer camp
2012 [29] children with liver with controlled 0 {
abnormal ultrasound weight-loss diet 10/) WL' BE)\leGn SS
ultrasound appearance and moderate to (C(]Té 43 oS 21 %) Mn
and elevated strenuous 0 7 'A:
ALT supervised
physical activity y Oplcpsvn ‘l’ LT.
Campos Brazil 53 17+1.7 Post- 1 year Change in Weekly dietary
2012 [30] pubertal ALT lessons and 40/53 45% €|’.XC(V
adolescents exercise 3x/week ;
(30 min aerobic, NAFLD. Mewwon tng
30 min
resistance) ALT.
Pacifico Italy 135 11.9 Obese 12 Change in Diet and exercise
2013 [31] children with months BMI z-score, education (60 120/135 -Zkg WL.
abnormal ALT, HFF min/day < 5 Z
liver days/week) 52/135 | IHTG amo
ultrasound

and elevated
ALT

15.2% o€ 6.4%.




Nutrition and Exercise Multi-modal Therapy

Author Country Sample | Mean Age Population Study Metric of Intervention A"OTEAéGHC(TCl
Size (years=SD) Duration | Improvement
Sanches Brazil 79 1742 Obese 1 year Change in Diet counseling 7
2014 [32] children with BMI and ALT | 1x/wk, individual Melwon 2B kat
abnormal nutrition consult; ALT.

liver group behavioral

ultrasound counseling;
exercise 3x/week
combined 30
aerobic, 30
resistance)

Koot Netherlands 80 14.7+£2.4 Ob.ese ' 6 months Normalization | 4 Treatrnen} . 43% vs. 33% vs.
2015 [24] children with of HFF and groups: 1) inpatient 2) 2 0 /

HFF > 5% ALT month inpatient 22% (mpat]ents
elmeck, en 4 vs. ambulatory vs.
visits for 2 days usual care). H 0la
each, 3) 2
sl SR Taon o€ ALT.
usual care

Vajro Italy 9 8.7+2.1 Chronic ALT 12 Change in Individualized BeAtiwon tng ALT.
1994 [22] >4() months ALT regimen of
balanced diet and
physical exercise
. TN 73/110
Tazawa Japan 110 Range: 6~ | Obese 3months | Change in 20% reduction in AOKAF
1997 [28] 18 yrs children with ALT calories + . npcg)oav.
persistently exercise 36/73 10% WL.
elevated recommendations 20/73

voppaAoTmoinon

| ALT.




[TpoBAnuata

O EAGXI0TEC HEAETEC HE TEKUNPIWON TNG VOoOoU HE Blowia. Karmoleg
Hovo pe ALT, kamoleg pe ocuvouacpo ALT kat utrEpnxo.

Q e oplopeveg peAeteg ta emimeda tng ALT oto baseline ntav
(PUCLOAOYIKA.

d 210 cUVOAO TwV PHEAETWY avaAudnkav poAlc 832 maidid, €K TwV
oTTolwV HOALC TO 59% €ixe ummoyia Ttng vOoou N emMBeBAlWHEVN
NAFLD.

d MOALC To 65% oAOKANpwOoE TNV TTapepBaocn.

O MeydaAn stepoyevela wg TPOoG T OldpKELd TwV TapepBacewy (4-
52 €BOopAdEC).



Child Obes. 2017 Aug;13(4):272-282. doi: 10.1089/chi.2017.0027. Epub 2017 Mar 21.

The Effects of Exercise on Abdominal Fat and Liver Enzymes in Pediatric Obesity: A Systematic
Review and Meta-Analysis.

Gonzalez-Ruiz K1’2, Ramirez-Vélez R1, Correa-Bautista JE1, Peterson MD3’4, Garcia-Hermoso A%,

2XeO01AOHOC:

14 RCTs oc umepBapa Kat maxuoapka maidia/spnBouc (AMZ >85" €k.0.).
821 matdia mou €AaBav mapepBaon pe aocknon and 410 controls.

7 PEAETEC povo pe acknon/ 8 pe dilatta Kat aoknon.

3 HEAETEC PE AOKNOELC avTioTtaonc, 7 HEAETEC pe agpoBla acknon, 4
LUEAETEC PE ouvOUAOHO.

Alapkela mapepBaong amo 10-96 eBdopadec.

2UXvoTnTa aoknong 2-5 popec/eB0.

Alapketla acknon: 20-60min/ cuvedpia.

Gonzalez-Ruiz et al,
Child Obes. 2017 Aug;13(4):272-282.



AmoteAsopata

Ta atopa mou £EAaBav mapEpBacn BAGIGUEVN €ITE 6TNV ACKNON EITE CTOV
ouvOUdOoUO AacKnonG+0laltag o€ OXEON HE TNV opada eAEyxou BeAtiwoav:
»>To omAaxviKo AITTOG: (SMD = -0.661; 95% Cl, -0.976 to -0.346; p<0.001).
»To umodopio AITog (SMD = -0.352; 95% Cl, -0.517 to -0.186; p<0.001).
»To evéonmatiko AITTOG (SMD = -0.802; 95% Cl, -1.124 to -0.480; p<0.001).

»>Ta emineda tTNG Y-YAOUTAUUA-TPAVOWPEPACNG (SMD = -0.726; 95% Cl, -1.203
to -0.249; p < 0.001).

»>Aev utnpée BeAtiwon ota emimeda tng ALT kat tng AST.

Gonzalez-Ruiz et al,Child Obes. 2017 Aug;13(4):272-282.



AmoteAEopata

> Ta atopa mou €AaBav mapepBaon, BeAtiwoav TO OMAAXVIKO ALTTOC
aveEaptnta tng anwAslag Bapoug o oxeon pe TtV opada eAEyXou.

> Ta atopa ME TN HEYAAUTEPN avtiotacn OTNV LVOOUALVN €ixav To
HEYAAUTEPO OPEAOC WC TN HEIWON TOU GTIAAXVIKOU ALTTOUG.

> H aegpoBia daoknon o©e& OXEon ME Ty aoKnon UE AVTIOTACELC n TO
cuvéuaopo aepoBlac/avrlioTacswy AoKNoN (PAVNKE VA UTEPTEPEL WG
TPOC TN HELWON TOU GTTAAXVIKOU Kal ToOU UTTodopLlou ALTTouC.

> Toulaxiotov 3 @opeg tnv €BOopada aoknon €ival avaykaia ywa tnv
BeEATIWON, OTTAAXVIKOU, UTTOOOPLOU KAl EVOONTIATIKOU ALTTOUC.

Gonzalez-Ruiz et al,Child Obes. 2017 Aug;13(4):272-282.



JUUTTIEPACHATIKA

a Eivat duokoAo va yvwpi{oupe av OAEC AUTEC Ol TAPEPBAOCELC EXOUV
YIVEL OTOV 6WOTO TTANBUGHO.

O MeydAn €TEPOYEVELA WC TTPOC TA KATAANKTIKA OnpEla.

O MeydAn €TEPOYEVELA WC TIPOC TOV OPLOHO TNG VOOOU TTIOU EVOEXOUEVWG
va onpaivouv Kat SlaWopETIKN ATOKpLon otn Beparmeia.

[ Aev uTapxouv PEAETEC TTOU VA £XOUV TIPOoodlopicEl aAAAYEC otd
LOTOAOYIKA XAPAKTNPLIOTIKA TOU NTTATOC.

Ezaizi et al, JHEP Rep. 2019 Oct; 1(4): 259-264.



Avamavtnta epwtnuata

d Tt moocooto anmwAslag Bapoug eival onpavtiko yia ta matdla pe NAFLD;

a Av amo@aoctotel anwAsla Bapoug, mola eivat n BEATIOTN OlAPKELA ATTWAELAC
Bapouc;

A Mowa eivat n BEAtiotn cuotaon tng diattac;
A Emidpacn CUYKEKPLIUHEVWY OLATPOPIKWY TTPOTUTIWY, T.X. MECOYELAKN Olalta;

A Mowa eivat n BEATIOTN OLAPKELA, £VTAON KAl TUTTOC AOKNONG Yld TA ATOMd ME
NAFLD.



20C EUXAPLOTW TOAU Yld TNV TTPOOCOXI OAC




