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ANNAULABAFY A1 panhypopituitarism
LA polycystic ovary syndrome

. dseSalsadudn 9 win L¥adudnay

. mMsfusfionarnlFiAadusnIay
LY SINUTN FLPETOERN

e U32IANIIANLDANDTDA

e U330 lsaauluasauas
L LSAIRFWLAS SANUAS L1

N353 anthropometry 1@wn
- @uWNIaN1e (body mass index, BMI)
- 3uULe (waist circumference, WC)

. é’mw&i’smamm@iaqu@
(waist-to-height ratio, WHtR)

- 39ufa (neck circumference)
AMNAULADE

Acanthosis nigricans

AuLe

DMNILAANYRNIIATUEDSI 11 ALRE DS
L palmar erythema 38 spider nevi

ai a A 3 c:i o U Aa 3 Y (~
— 05890 2 NTIRARYUYNLTANNNBELNA LU N URE RN LA U LA

15AAUAY bl
lsanau fatty acid oxidation disorders

aNNHaLnAuaglulnaaa3e (mitochondrial disorders)

Citrin deficiency
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LaSINULNUDAN me’mﬁmuqﬂﬂéﬁ
_ipodystrophy
_ysosomal acid lipase deficiency

—amilial combined hyperlipidemia
Abeta-/hypobeta-lipoproteinemia

Amiodarone, methotrexate, valproic acid, &LA85886 S1AIUTHNLFSN

&1 Y A Y y =
fNANUDINIININAG LA ITHLDY LT

ﬂﬁﬁzﬁlﬁﬂﬂﬁﬁa’]%’ﬁéulaﬁ\? %‘%aﬁmﬁfﬂa@maﬂwsm L%’J

ﬂ']')%‘ﬂ’lﬂtﬂ‘lfu’]ﬂ’]i NSANLEENE 8@5

N3 HDIRITN WA DALA DA (parenteral nutrition)

N19AALLD T Sasuaniaud (genotype 3)
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ANEZNAULUIRITBLAZLTALUIRIIUTURAN 2 tdulsasinnwudaglutannidulse
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nsldadnavas ALT ain#avdfianisnilddanslnanisidasalsaauas sy
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240081 LSNP NANIA
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DNAIANMIANB LU TNAFHIFoLNINLANLIN WA lnataesnunisanenluniy
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glstuasiadie™ " agrglsnanaludaatudeldinmsansndss@nsnauasaunu (cost-

effectiveness) un1ska ALT 1WaN15A53aRaNIadlsaauad lusdulu@n

m— G597 3 AN FILAZAIINANNIZVDIAT ALT NS00 ISAGUAS kUL LA N

Va

Lt ALT

ATNANIE A3n19INANY

(specificity)

AN 17

Wsznall a.e.) cut-off (U/L) | (sensitivity) Tsasiusialasio

ANTIY 26

Schwimmer

Magnetic
LazAM 12- °
o . _ - - resonance
(FWIgaLHNINY/ 17 LANHAELY 22 92 85 -
2010) imaging
Schwimmer Anae 50
o4 - A 88 26 -
LAS AT 0 LANAEN 44 AANEDINE
> - - 5
(A33BLNINTY/ UYIAL
2013) NNLWA 80 57 71
LANTNE 26
_. 79 50 55 76
Draijer LazAE P P Magnetic
(L%Lﬁ@% AU/ 8-18 resonance
2019) ST &2 53 95 e 60 spectrometry
LANRIY 44
NNLWA 40 44 89 76 68
LAnane 25 74.8 85.4 79.8 815
LU uaza s LANREY 20 80.7 85.3 66.2 92.6
212020 6-16  \&nane 50 35.2 99.8 93 662  DAATITIIUA
AN 40 29.4 97.4 80 795

ALT, alanine aminotransferase; PPV, positive predictive value; NPV, negative predic-

tive value
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AIALINUIU 208 518 WU DAAI T IIUARNAIMN L lun1Ten
lodugzanluauszauliunarsaenin Sa8az 79.7 (95% Cl,
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area under the receiver operating characteristic curve (AUROC)
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&’Nﬁuﬁﬁuﬁ‘%mmvlmﬁuﬁﬁszLﬁumﬂﬂﬁm’mgawm‘ﬁ“’imwa@é‘fu
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aminotransferase Ha1n®

t-:i I v ~ I c:i c:ic:l Qu/ .
A3 4 ﬂ’]ﬁﬂﬁ@ﬁ’ﬁ‘ﬂ’]\i%a\‘]ﬁJQU@ﬂWﬂ%L@ﬂﬂQNLﬂﬂ\‘l‘ﬂﬁﬁzﬂ‘u alanine

LbAZHN

N13ATAANAULUTIN (tier 1)

o Complete blood count

e Liver function test

e Hepatitis B and C serology

o Ultrasonography

A1SaIIaa10una L (tier 2)

e Total immunoglobulin G level

o Autoimmune profiles (ANA, anti-SMA, anti-LKM)
e Ceruloplasmin

—asting lipid profile
—asting serum glucose

HbA1C

e Urinalysis (protein, sugar)

WATTUN

e Fasting insulin

« HOMA-IR (fasting glucose x fasting insulin/22.5)

e Vitamin D level

ANA, antinuclear antibody; anti-SMA, anti-smooth muscle antibody; anti-LKM, anti-liver

kidney microsomal; HOMA-IR, Homeostatic Model Assessment for Insulin Resistance
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moderate): INUIVLTANALNN LN US a8z 34-66

e Grade 0 (S0,
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MGra183d AN SanIIIUA N13AIIA transient elastography (TE) with controlled

attenuation parameter (CAP) LazN130332 magnetic resonance imaging (MRI) T
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? ANDINN 4 NNIFTINDANT T IUARUTZ LT LUN1INNS LTAA VA bU N BLANTAT D LN

-V 6 A aa [V Q ql/ Q <R dld
ms@maaamwnuﬂuﬂszfﬂmﬂum‘nmmi‘mﬂumhuulumn*numw‘gumﬂ

AU N N
szaulunay (moderate steatosis, S2) NYTTAUTULIY (severe steatosis, S3)
AMNTWRANT I g
nAndszruaaauuzin AUAILDENEN (17.6%) LHRUAIE (82.4%)
VY 9: Q o o o | a di
A5 AR IATNAT U WU UNaEa 19N e b

& A1a5u1e
o./ c = ai o VU 1 | 3 P (~
NN3AIIDANTITINIUALTUNITATIINTN LGS LNIHEANY LazUaaaNy NSNS LWLAN
ndulsaduaaladunudl aNNTULIIZaIRUATlutuaIn ultrasonographic steatosis
score ANWUSAUANHUS wwaawa']ﬁ’gmwamu67 TSNS ENEINLIY MIATIANLANIE
auagludulesld ultrasonographic steatosis score Afen > 2 Senuududlunig
‘UszLﬁmnzé‘fuﬁﬁvlmaﬁ’uﬁzﬁumuﬂmﬁﬁﬁgmmLﬁaLﬂ‘%ﬂuLﬁﬂuﬁ’uﬁ’ﬂwwwwgawaﬁ%mﬂwaﬁﬁu

lagHaINFasaz 79.7-100 aHANLNIZE0a2 68-86.2 a1 PPV 3aaaz 71 a1 NPV

0882 100 waz AUROC 0.87 uaziednuudue Sagaz 82°4%° agrglsfiannisasia
DARIINIUAN  positive predictive value (PPV) 3288z 47-62 TUn15@ITIaNU buHis
v g9 A U w = Y, 2 | v = A
A2ANIUAUY ANNTIDNANNARLAII LG LALANNNISANWINLIN 50882 83 URILANTINA
m'imaaé’amwmuéﬂn@ﬁmﬁmaawﬂmﬁuazaﬁluéﬁ’mmmﬁmaam@aawm%%‘nm
WAIAU LAZSDHAZ 50 VALANTNIWUNNIZAUA M N UIAULANLALAND AT ITIIUAATIR
wuéﬁ’uﬁﬂmﬁ’mzﬁuﬂmﬂmﬁLﬁ@@'ﬁﬂ%’}@%gawslﬁ%wﬂwaaﬁu“
o 6 U . . = 6
lagasd nsasdadanswIudlaals ultrasonographic steatosis score Hussloai
1umﬁﬁaﬁfﬂiﬁﬂé‘mﬁﬂmaﬁ’uﬁﬁvlmaﬁ’uamﬂu&’mzﬁuﬂmﬂm\aﬁ\igmm LANTDAINNA b

I
A A A

AR b uazanluauludSunutay wanannRNIsaIID AN T IUA NI LT b NS

AWadsuenlInauan ¢
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? AININN 5 N13MI3A transient elastography (TE) with controlled attenuation
parameter (CAP) Huszlaatlunisinadalsaduas kst ulu@nyise ko

Transient elastography (TE) with controlled attenuation parameter (CAP) &1d130
ladsziudsualagduazanluauluszauais 9 asuusiilvldlunisidasalsaay

ALUZUN L - _
aglasuluen lunson ldainisaasia TE with CAP la ax1sanatsanlenisasaa
ARAINUIIUA UNITINARYLDIG U L6

AMNTWRANT I e

nandssrusaduuzil U898 (35.3%) LAUGIY (58.8%) bHlAUAI (5.9%)

: %4 9: Q o o o | = di
ms’lmmﬁuﬂmuuzm LL%$%’1@£I’]\‘]34L\1@%VL°1|

& a1asune

n1sasya TE with CAP dvszlaatlunisusziandsunaluduludunazaialuns
Shadslsadues LTy mﬂﬂ'ﬁﬁﬂmlui’m;uﬁﬁéfuﬁﬂmﬁwﬁﬁﬁaﬁfﬂé’wNamaamﬁ
AANYDINGNVDIALNWUIN A1 CAP A3NNI1 259 LOTIURANAT (dB/m) 8NN1TALENNAN
Ailassulusulusedunig 9 (S1-3) ﬁ’um\jwﬁvlaimmﬁuiuﬁu (S0) 1@ lasgdan AUROC
0.98 ANNIIFTRHAZ 94 LAZANNAINNWIZZBLaZ 917 NNsANwIVaY Shin wazamwe’
%@m‘%wLﬁﬂumﬁﬁaﬁfﬂimﬁuﬁ’ﬂmﬁuﬁluﬁ’ﬂéué’w CAP AUN13M93a magnetic
resonance imaging-proton density fat fraction (MRI-PDFF) w131 a1 CAP Annnin

I
| N A

241 dB/m ssnsauannaundlasduluduluszauane 9 (S1-3) Munaui i laduluay

(S0) @@ leada1 AUROC 0.94 anubisasas 98.7 WazaNatwiIziagas 80 wal

|
I Ao v A

%aﬁwﬁﬂiuﬂ@gummﬁﬁumamﬂ > 30 ﬁIaﬂ%’miami'mmesﬁﬁﬁlumjmﬁm CAP azl4

w 6

FuWUSAY MRI-PDFF uanainik Runge wazame” ladnuludasunaiuunss (BMI

z-score Laag 3.37) watdSaunavdszansnmwlunsdssidudsunaladulususzning

CAP Nun1303939aa31919uAlaeld MRI-PDFF 1Iu33819931% WUIIN13ATIaNL

lastuluaulag CAP Lazdans s Iuaia1 AUROC 0.80 1Laz 0.68 MNAIAY L bHEAINH

LANANNUDENHHUEATUNINEDNA (p=0.09) aLtHalda1 CAP 81NN 277 dB/m L&
. . = Vv I o U
ultrasonograpnhic steatosis score > 2 ATHANMN PIZDUAZ 75 Waz 61 FIUANNANNIZS DR

75 ez 71 aNa1eulunsasIany ldugzan luauluszay > St
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I@ﬂagﬂ TE with CAP #uszlgailun1sdnasealsaauad s ululanLasg1n1sols
lunsdssiindSunalatuazanluauluszaung 9 (steatosis grading) 1N
AMSANEINUINAT CAP fiNnnIN 225-277 dB/m ﬁmw%uazmwLLﬁJ%&TW@@iuﬂws

/

A Lmﬂ'ﬁzé’umwugumwa\amazﬁuﬁﬂmﬁu ﬁﬂﬁ’ﬁé’ﬁé’uwuﬁﬁué’ﬂwmzmaaawmﬁ%m
2a9AU° F1WSUAT CAP fNusazaovuludszine inglfinadianalsaauas lasuluin
A HANNHINNIN 235-248 dB/m

I (~ . Qv v di P~ | d! = vV

2819 1SAMINNNSASIA TE with CAP ¢89laLa3a9NaLan I aIlT1ATLAY LAZERNT I

vV = | o = I C:l‘:i I
AelaNNT WY AsaraldannInasRlalunnlssneiuia lunsiinluaiunsnasda
TE with CAP 1@ &18190RAIU TN 8RS IUA bN1SINAD LU DA L@
£§ (I O.I/ w o v w m\ . S . 9: /
WIVINATIANLALAT b  wuziililSuwganIsn (lifestyle modification) aninein

a P~ | VY v a eIV c:i I o o\ [ I
LAzAAANNEINTUIY 3-6 Lhau tdadisTay ALT figendndnd alshasanddse

qmmwmﬁmmeLaumm'ﬁuazéﬁ’uLﬁaﬁmmmmsmaa%’ﬂm LANNLAN

D @roun 6 M3INTIR magnetic resonance imaging (MRI) Avszlazitlunisdtasds

15AAUAY LU WL BLANKHID LA

1991323 MRI @amaia magnetic resonance imaging-derived proton density
. . fat fraction (MRI-PDFF) wag multi-frequency magnetic resonance elastography-
ALLUSUN R N N
hepatic fat fraction (MMRE-HFF) @n1saladssiiudsanaladuazanluaulu
32AUAY 9 to uagdlaunsilwlalunalfuanaly
AMNTWARANI 1N Uunang
nAndszannasuuekn  LAUAIEL9EN (11.8%) LANAIY (70.6%) Ldiiuse (17.6%)

v 24 9: -V o o o I = d;
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O AN25UY

N156157a MRI Wadsziaudsunm lastuluausginisani lenatgmais [egn15asIaag

ata MMRE-HFF saxlddainaiia MRI-PDFF fdszlgasilunisuszi@udSunos lusu

luay wazanansausnnasnd luduluauluseauas 9 nunaunladladuluaules
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ANATILATIERAANIULASNITNUNIWITIUNTINAL1L T UIZUUNUIT MRI-PDFF

AaN lun1sasranu lduluauiasas 83-95 LAZAINHANNIEZILA: 81-92 ANTIVEN
D da

snsnsauennann ldd luduludu (S0) nunaundladuluay (S1-3) 166 laaianul
Togas 95 ANNAUNIZTagaT 92 Laz AUROC 0.96 N34 MRI-PDFF lun1suannaud
AladuluaudSuunas (S1) AU S2-3 WU AN bZa8as 74 anuawIziaaas 93

1
I N A

ez AUROC 0.87 g&”m%’ummﬂﬂﬂqw lsiusz@u S1-2 aanann S3 A2NANN 5pua

60 ANNINNIZIagaz 90 taz AUROC 0.79°" Tun1sensninun nnskaan PDFF 17.5%

Vv Vv
1 A 1 A

U9ADY S2-3 LAY 23.3% UTDY S3 a2HAINHNINNIZE08a2 93 1LaZ 90 aNaleu’”

NNNITENE2DY Hudert Lazamus’” WU Nan15as2aa38 mMRE-HFF laaldan cutoff 17%

1uﬂﬁﬂ3$La‘3uﬂ@juﬁdVLmﬁu1uéfu > S2 HANHNILAZANHINNIZEaga 100 wanaInds

o 6

MMRE-HFF waz MRI-PDFF é’\aé’uwuﬁﬁ’uﬂ%mmhaﬁ’uﬁwmmmimfmmaaawm%

R BN TR Pl

logasd N130933 MRI Gaamnaila MRI-PDFF waz mMRE-HFF dszlaailunisnsia
wulusuazanluay wazsxnsalsdsaindsanmlatuszanluauluszaunig 9 (steatosis
. I ~ U/ I v A Y o U I = cz
grading) 2g19bINAINNIIATIAANNANIENHLDIINA LA FHHAININTTIULULAN
mseanmludndaauineias msnsaialdanegs wasinldanclulsswenunasnalvgy
A9 bz bl U JUAN 2 b

n1saTIANalsTIHUAITNINAlUAY (hepatic fibrosis)

NNIATIANNBMULN9aNE15INeN 29I duITuNnT31U (gold standard) lunns
Usziiinn1zieia luay lasudsanusuuselananaszau™ lawn
1) Stage 0 (FO): TdWUNIN® U@L
2) Stage 1 (F1)
. Stage 1a: WUNWIHNALSHIMANTREUSLIN zone 3 a2 perisinusoidal a1nnN13
elANAE trichrome
« Stage 1b: WUNINAUTHIMUIUNEINLILIN zone 3 Wae perisinusoidal
e Stage 1c: WUNINALANWIZUSLIT portal/periportal
3) Stage 2 (F2): WUNINALILIDM perisinusoidal L& portal/periportal
4) Stage 3 (F3): WU bridging fibrosis
5) Stage 4 (F4): WUN1ZAULDY (cirrhosis)
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25 lewn n19esa transient elastography (TE) LaZn13®33a magnetic resonance

elastography (MRE) $3:499N19013338% 9 L4 ultrasound elastography wazn1slgssuy
di a v A Y . . . 43! I aad a
AZLUNDUTZLHBNIZNINA LA L (hepatic fibrosis scores) TINITATIALARZITNAINN 1

LRZANNANNIZLIUNITINARLAINY (ANT19N 3.3 ka2 3.4 AMANWINT 3)

? @it 7 mInaa transient elastography (TE) Hu/szlamtliun1sitagan1iznaHe

Tuauluwdnndulsaduas ke usrsa b

TE 8uU52lanilun1s3nasgni12enweie luay LAZENHTTALENTTAUAINTULTY
o o o A Q Y A2 o v (—1 dl <R Q QI/ Q
ALLUSU AAINEZWING Lluau la avuuziliasra TE luenmiulsaauas lusu

NHAMNLFLINDNTITLAAATIZWNI NG LA

AMNTNRANT I e

NANUITENADAUULIN AUAILDENEN (35.3%) LRUAIE (64.7%)
VY 9: Q (] o o | = | di

A5 IARUIRINALUSUN w9l

& A1a5u1e
NNSENE L ULA NN WIsaRUaS l NNy TE ﬁﬂ’iﬂﬂ"ﬁﬁnuﬂﬁﬂ’iuﬁ%ﬂﬂN’:;%LL’N
PAINNZWINALUAY Laga TE NN1nnNI1 6.9-8.6 kPa mmimwﬂmjuﬁﬁm’azﬁ@ﬁ@

I oo A

320U F2 ﬁ’umjwﬁvl,umwaw luau (FO) 1@ leafan AUROC 0.78-1 axulbizasas

w 6

PEEE yananth TE SNFNNUBINUNANITATIALEDA

68-100 LLAZANNANNIZIDYAS 78-97

e fibrosis scores L4 AST (r = 0.52), ALT (r = 0.59), AST to platelet ratio index

[(APRI); r = 0.48)] nnzaadugan (homeostasis model for insulin resistance, HOMA-IR

i
A~ |

r = 0.40)" saulUDsanEMzNINIaneTINevasauanale

$aean TE fanuly eanudne LazanHuKugnauingslum IRtz Wake
IHALLAZENHNINUENTTAVANHNIULIIZBINIZAIHA lUAD LA Aeuuziilvlglunsitiade
mazwarialusuludnfidulsasuselusiu Inaa TE AlFlunsdfiasganizieiialusy
Fauanenetulunsazaoiiu Insaonifuludsznelnaldan TE finnnin 6-7.2 kPa lu

NTINANLNITNINALUTZAL > F2 (significant fibrosis) laguuziinl#asialudnidu
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D d101ufl 8 N13@3Ia magnetic resonance elastography (MRE) fitlselaaitlung

ARARINIIZNINA L UA UL e AL T ULSAAUAY LU T BRI B L

A1903573@28 magnetic resonance elastography (MRE) @ x1saladssiiin

1
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Vv 9: Qv o o o | = 4':1

A5 IHUIRBNA LIS LUz BE 19N AW b

& a1adung

X I a\ v A Qu/ I
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1 1
A v A 1 aad v A

NHWINATEAL F2 waznannilweiassau F3 laaiianuaiwiziasas 71.4-9377°%7

3

ez 91-93°°%  Gaua1ey ag1dlSAMININNNITANEIYEY Hudert wazamus” wuI

HANIIRIIARIE multifrequency magnetic resonance elastography (MMRE) TH&NAUS
NUANITWIHALUALAINNITATIANAANLTING122IAU (1 = 0.696) BNTIIANHULHUEN

2a9N1561537 MRE é’@ﬁua%ﬁmzé’umw?umwa@ﬁ’@ﬁ@ eﬁam'muaiuahaz@ﬁuiumjuﬁ

HWINATZAU F2 uaz F3 lagdal AUROC 0.91 was 0.90 eNaIaU e naans b

I
1 Y

189 MRE atinsasas 52.5-74">"%%

LHIINN5A53a MRE azﬁmmfﬁwLWﬁﬂumﬁJszLﬁumm'gumwaamazﬂ’@ﬁ@iu&’u

| (~ dld [ QI/ = gj [ o
LA LT UNITATIANHIIATLLNILLAZ LN RTHITOANTIA LU LSINEIUIaN2 b ANNIAINHLL N e
Y g 1 @ Y v A dlz (~ ai (~1 Y o.'/ v a A | *Y) ai
TIUUDELNUITAUANNTULITIVDINING B9 L ANNLI U LTAAUA LU T U LN RIUD LN
HNNIZNIHALUAUTZAU F3 29871889 NA NS INARSNIZWNINA LUAUARIALARAUAINAIH
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A19052301 9 LWAUISLHUNIITWIHNA LUAL
Ultrasound elastography
N13959a ultrasound elastography a1adyszlaalun1susziin

AEANINA LAY lagvinleratgmnaila i shear wave elastography

(SWE), acoustic radiation force impulse (ARFI) LLas ultrasonography-
time-harmonic elastography (US-THE) 1{u@1 T9N15053aLAREID
AANMN IILAZANNANNIZLUNTIRARLANY (1T 1N 3.3 MANKIN
A
71 3) adalsnieudayansly ultrasound elastography lulangai
H?JEILL@Q,VLNL‘WEI\‘]‘W?J‘V]QQ,LL%uuﬂlm%Lﬂ%Lﬂﬁa\‘]N@luﬂiuw\luﬂ’ﬂﬁ\lﬁuu’ix‘]
paeweialuduludnfidulsaguselasiu

JTuUAZuBUINaLITIHRNAITNING I uaL (hepatic fibrosis scores)

Asl¥szuunzummiadssfiuneweialusuisdnsanesludn
Auulsaguas s ﬂﬁzﬂaué}”m AST/ALT ratio (AAR)™*, AST to
platelet ratio index (APRI)**™, fibrosis-4 score (FIB-4)"""
NAFLD fibrosis index (PNFI)**®, pediatric NAFLD fibrosis score

2R

(PNFS)™® waz NAFLD fibrosis score (NFS)”*% @guaazssuy
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AZLUBAZH I TATUITULLAZAIT N LN U L UNITIRADLNIIZANINA b UG

, pediatric

A L @ A A o 2
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Aad a

ey aa'wvlﬁﬁmumsmaaé’ﬁﬂdnL‘T'Jmﬁwgﬂ’si’]LLazéﬁaﬁﬁwI@ﬂ%L%mmaﬁ\aﬁﬂéﬁmﬂ
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15AAUAY LT UIANAITULANZTUL LA LN e 8 LU T

1. A5 WNYNUANWIUSUDY LSAGU L‘%a%’w‘%ammé’uwa'gﬁagga

2. ATIRAWUANEAIHATULIIANNNNTATIACENTIDNMNINEAT 1au TE, MRE 1Juau

3. ﬁI’iﬂ'ﬁ'wﬁﬁmwLé‘%’&l@g\i@iamaz NASH LLaz/ﬁamazﬁ’@ﬁ@guLLse LY lSALUIRINU

a c:i p=| I 6 I U . . . o] U
TUAN 2 WInN1IENIasaasluuanaanlAgNay (panhypopituitarism) LtTuau
4. oy Idauanlsaauisaisan 9 Aldarnsawanladledsnsasianlygnan

| S~

L ﬁﬂé}’ﬂé’ﬂLaumﬂgﬁé}”}umummm

N153n1N Lae b L
(nonpharmacologic treatment)
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9 o p % v 6 Y v @ Y & A
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95 w =\ P~ | Y P~ | 1
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AU ~ . . v M o8 & A v
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ANWENDINATUNATNG U1

| (~ U U A Y
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| =\ dl | 9; U/ | =R | |
Vmesmwamzagm’] AITAAUIRBANINLNN LARIAZAINAGD ALT
28 - 93 | s v A |
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AUNEARY (r = 0.260, p = 0.03) LazlANNUIRTNAANINNIN
@)

1 AlansSy azHN15anasvay ALT a1n 59.13 + 4.11 1w 30.27

1 v

+1.46 U/L (p = 0.001) #anaInNUWLIUANNUIRINAARININNIT
P~ | | v v | | | 9({ / o\
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LAZALE D WU NMYRAIAAANLTULIAT 6 LeaY LANNRAN ALT

a A
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1
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0 =0.04) wa liver stiffness Naaas (r=0.625, p=0.01) Uanainii

=2 . 96 ca! a Q/ a
N3AN®12849 Nobili LasaAmMe™ TIRAAINANHMUSNIIAANET
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3. mﬁﬂszwuﬂaamam lawn YaanueuLaan fasting glucose, insulin, HbA1C, lipid profile wazl¥in13sneeu
ANHLHRNIZEN

4. M5EInTIARILANLAESTads NAFLD waslsaduau 9 U52nauflg N1INIIR|IAULIA (tier 1) bawn CBC, LFT,
hepatitis B and C serology 8aas1w13ue kazn1sasnsiaanaune b (tier 2) lawn total IgG, ANA, anti-SMA, anti-LKM,
ceruloplasmin (WaITHIATNANHRNIZHNLAZYDINNAVDILARZ LTINS LA

5. UARAAAINEINITIA8ASIA anthropometry (win ANNGY ArHNaNTY LAZIAULEI) IANNNAURDA §IATIA
ALT, AST uaz/%3a GGT
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WwnN2 lduazy TET

Schwimmer JB
Lazae’
(8¥1338L13N1/2006)

Welsh JA wazeams’
(81338L13N1/2013)

Rocha R uazame’
(U9188/2009)

Lin G wazame™
(31/2022)

Rehm JL
ez
(@3gBLNIN/
2014)

— O

=
NSANEN
awn%agaﬁauwéﬁ

(retrospective review)

=R
NSFNEN
AARAUINY

(cross-sectional study)

NNSANELTIRILAG

(observational study)

ANSEANE T INRATN
(prospective cohort

study)

=R
NSFN®N
AARAUIN

(cross-sectional study)

LANLAZIET
a1 2-19 9

D o

Lé"iﬂl,mz’ial'g'u
e 11-18 1

Lﬁmmﬁﬂéu
a1 7-18 1

TUIU INANLYY

ag 11-22 1

wnnenrlianisauainmlsasuasladulugn w.e. 2566

1139379
742 AL ADF U
(NTATIAFN)
12,714 ALT
DANITITIINA
1,801 »
Laz/%3a ALT
1,309 TE with CAP

134 MRI-PDFF

. S882 13 (218 2-4 1

WUSauaz 0.7 Lazang 15-19 1
WuIaeas 17.3)
g a\ = v
awALaLTawWLSasas 10.2,
LAaNWSNULNSNUNLS DR 1.5,
Hispanic wu3aaias 11.8 was
BNRIVIINLS DA 8.6

(~9 U U
wululandausagaz 38

U f.e1. 1988-1994 ANYN
I08as 3.9

1 f.¢1. 2007-2010 ANNYN
Laaaz 10.7 wuluianane
La0az 48.1 LazLANdIU

W NANTAUIDERS 56

G AfindAunasine s
wymmqmﬁmﬁu 2 191
WWawnaulul e.¢1. 1988-1994
wazd @.¢. 2007-2010

Jagaz 2.3
gl dwiwearanazAaun?

Lasaz 23.83 (nnwusaeas
22.73 URZIUIUNLIDLAZ
24.43)

wululdndIusasas 71.68

Xaeas 16 (WnswtiniAu

wWuSasaz 27 waziinsinmvein

UnAwusagas 3)

Foand Hispanic WUAHYN
A

UNANINTDBIRDY 9

(OR 4.26: 95% Cl, 1.65-11.04:

0 = 0.003)
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Louthan MV
LRZALS
(81338L13N1/2005)

Xanthakos SA
LRZATLE
(@1338L85N1/2015)

Anderson EL
Lazame’ (dayaan
wangszinerialan/
2015)

Jimenez-Rivera C
LAz
(LAUIRN/2017)

Yu EL uazame'
(@3§2L83N1/2019)

Sahota AK a2
AMMY (FATFLNINY/
2020)

AN5EN 19 LUAIATI
(prospective study)

NISANE
WUUNASDLIY
(multicenter
cohort study)

NNSANBILULIATIZH
AN (systematic
review and
meta-analysis)

NSANBLTIFILNG
(observational study)

=]
N1SFNEN
AARAUIN

(cross-sectional study)

NNSANBIAN
%agaﬁauwéﬁ

(multicenter retrospective a1¢) 9-18 T

cohort study)

181

=SDb.
e
o)
=

’?ﬂ‘éu

e
€

LAZLUITY
NITNIGI
bariatric 242
surgery

apHpttiiel

19 1

AN LY
LAZLANIU
e 1-19 1

47,057

- 97

408

LANDI
36,658

N335 8

Tsaauas lasn

ALT

NI
FULHDAL

MPIIrRE

Y X o o

TULBDAYU 158
SAATVTIINA

3o MRI

AAANTTIIUA

ALT

NI
FULHDAU

ﬂ'ﬂ&l‘i!ﬂ

e 3088 8
o WULULANHIVIININNIN
LANKIF (OR 4.0, p < 0.02)

. 30882 59

e WUNINLULWARILY (3081as 72),
B1INIV (3DLUAS 68) LA
Aandaudildle Hispanic
(32882 91)

e WU NASH 352882 10 WUWIHN®
luszeu <2 Sasaz 18 waz
320U 3 088z 0.7

quﬂimﬁﬂﬁﬂﬂ%aﬂaz 7.6
LazluldndIusngay 34.2

WU L HBRERN I BAUTZAUTEDY
5p8a2 38 szAUUIUNANISRLAS
20 LLazﬁzé’uguLm%aﬂag 12

A v
731 8~I°lgﬂ LANYIDYRNS 26

qﬁ’amstﬁtﬁaﬁumﬂ 36

s8 100,000 A LUl A.¢. 2009
W 58.2 @a 100,000 A 1wl
A.¢1. 2018 (ANTUZaERS 62)

<
AN ISALUIEITG

e SRYUAZ 88 VAYWIINIVUY LLAS
I081ae 71 w9112 Hispanic
a4 ALT q\mdqﬁmna
VU a O
e 30882 20 VAIWILANWINU

ALNSNUN ALT gjmm'mna

Hudson OD
Lazame >’
(A1338L843N1/2012)

Parlett L Lazame’
(81338L13N1/2021)

Sae-Wong J Lag
At

(lna/2021)

NIEANEN
awn%agaﬁauwéﬁ
(retrospective review)

NIENBIAN
%agaﬁau%éﬁ

(retrospective review)

=R
N1SFNEN
AARAUINY

(cross-sectional study)

[~

AN LSALLIRINY
APAN 2 57
mqmﬁﬂ 13 ¢

(~3

AN LSALUIKINW
A A

AUAN 2

awqﬁaﬂﬂdw

18 1

8,074

%ﬂwkmm
RIBINAN 1 50
a1 8-30 1
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1ﬁszq
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ICD-10)

MRI-PDFF

e 308182 0.6 VAILAN
ISALUNRNUTRAN 2
1@sun193iiasne NASH

Sagaz 10
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HAaE
(Usstnanninig
anwn/ U a.e)

Kaltenbach TE
Lazay
(LDINW/2017)

Pan YW
LAZADS
(len3/2019)

Patel R
LAZADS
(BuLA8/2021)

Kang SJ
LaZATHE
(\N%8/2021)

=X U U
MMIENE U995
(prospective

cross-sectional study)

=R
NSFN®N
AARAUIN

(cross-sectional study)

NNSANBIAN
%’aqgaé’au%é’e

(retrospective study)

NISANHINIAGAUIN

(cross-sectional study)

ﬂ@:uﬂszmﬂs

LANUIATINLAY
LASLANDIU

aid (Y 6
NRIzAUTaS LN

6 a\

Inspaadnd

= 5 0
198 subclinical
hypothyroidism
81e 10-19 1

& AaA

LANNH
AZNIDY

6 6
nsngazadiun
LA LA

6 6
Insngnaasiun
ANTINT?
LLazmjmJﬂa

a1l 6-20 1

a
Q

LA
a1¢ 5-18 1

?ﬂéu‘ﬁ':ﬁm’az
WIDITDS MU
ANNADN ARNDY
manm&ia

19.1 1

wnnenrlianisauainmlsasuasladulugn w.e. 2566

332

129

404

/6

A15%aARE
Tsaauas lasn

SAANTVTIINA

SAATTIIUA

ALT LLay
SAANITTIIUA

TE with CAP
Laz/vsa MRI

ﬂ'J’]&l‘i!ﬂ

Sagaz 29.8

>4

Ay NN USAUAN
thyroid stimulating hormone
NE

U

e $5n8a2 23.4 1uﬂ@:34ﬁ3jﬂ’]’33

1 6 6 1 o o\
WIY INIDLATDS LN BLANLTA
Lp8az 8.5 1uﬂéjuﬁﬁ1wsaﬂé
g3 LNUATIATY
L0882 5.7 Mmjuﬁmmaﬂﬁ

6 a\

Fas5luuUnd

WU subclinical hypothyroidism
Xaeae 30.2 S9SN
USunawlusdulusienie
LaIzAUUDY ALT

WU NASH Sagay 33.2
nau#fl subclinical
hypothyroidism SanuLdesna
NASH (A% 1.9 171

(WU NASH 3asias 47.3
duenidlnsesdaasluulnd
WUIDeas 31.8)

Sagaz 71.1
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Va v

HAaE

(Usstnanninig nanydssang
= - |
ane/ U a.a)

N152%aRe

v bu o ANHAN
Tsaauas lanu 9

| 6
NaNaIN1Ia1Iu (Down syndrome)

WuUIaaaz 45

Valentini D N13eN 1= b A19A T . ) L
5 | NANEINITANIN y . lungunlaaiu
LLASATS (prospective cohort y 280 DAATITIIUG 3
L 27 5-18 1 LaZIDYaY 82
(B0n5/2017) study) L
lunaundau

ALT, alanine aminotransferase; MRI, magnetic resonance imaging; MRI-PDFF,

magnetic resonance imaging-proton density fat fraction; NASH, nonalcoholic

steatohepatitis; OR, odds ratio; Cl, confidence interval; TE with CAP, transient

elastography with controlled attenuation parameter
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A
'|'+ ATANUINN 2
NNIBARL LSADIU ANSUIRTNLAY Ltazé’mama

INUMNANTIRARLAZUIRHNNULAZLTADIU
v A . = u/ aqucv ai Y di A U/
ArANIaNY (body mass index, BMI) tludi3iau1ass unlaiiuaiasiannngas
9: u/ a = U o qc{ v | ] a U/ %
ANZURBNLNURIBLIADIU ag BMI @uissaindninen gt dunlansuunisaae

d’mqwmﬂLﬂuLumiﬂﬂﬁﬁé’@aaﬂ LASLLAAY LUHRUIEN LaNSHA AT IILNAS

@ )

ATUNIANIY (BMI) =  uunea (Alansw)

SIUFY (LHAT)

\ J

a A 3 Y qg w a (~ p=| U a | v a
NS08 ISADIULAZNIIZUIAN Lﬂuiul,@ﬂmﬂq 2-19 1 lgn15U szt AuaIaanNIaN1Y
= (Y v a | 6 a A o
NeununIWaaIIIueTiianamNaIguasinazas WHO Lag N NUNNITIDANE
o c:i g aql} v 1 6 a A QJ qc{ Y a v
AILAAI LA 2.1 muﬁluﬂa%guumvluummmmi’;uaﬂﬂm’azm%uﬂLﬂuLLaﬂsﬂmu
1mﬁﬂmqﬁaﬂﬂ’jw 2 1 U IARYAINNAUINIT RO TR TNLAZNITIA LU N URIULA

1uﬂ§jumﬂqﬁ137

137,138

— 0 15799] 2.1 LNNINTINASLNIZURBNLNBLAZ IS WAL ]S BMI

LNMNITINANE
N1 aRe
a1l 2-5 1 a1l 5-19 1
v o . BMI Z-score (SDS) #1nN3" BMI Z-score (SDS) #10N3"
ANZUATIALN | - .
median +2SD 049 +3SD median +1SD 019 +2SD
5 BMI Z-score (SDS) #1110 BMI Z-score (SDS) #1nnN
l5aau |
median +3SD median +2SD

BMI {@169ue5a8az 120 2a9a1 BMI Midastaulnan 95 v3a BMI 9w 35 Alansw

15ADIUTULT |
; ADNNINILHAT

SDS, standard deviation scores; SD, standard deviation
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mmﬁmﬁﬁaﬁamazé‘mamﬂ

N13IALEUIAULDY (waist circumference)
MIIALEUTOULEY YN Lalaansiaanadanwmunzan (flexible nonelastic tape)
EJ/@N’ma@ﬁ\‘iﬂa’lﬁ’izﬁ’h\‘]ﬂ’izﬂﬂ"ﬁ’lﬁiﬂ’i\‘lﬁj@ﬁﬁﬂﬁﬂﬁﬂéﬁ LAZ2UUUDINIZQN

lliac crest 1wﬁwﬁmﬂiaaaﬂq@139'm 9N LN AT D1 DRI RS ULAN bn e
= (o) QU v 1 U o\ w/ Adl = | | =\ U 4'1; =
AILUZU LA TR 1D 19 DIAIL AR LUAITINN 2.2 I@ﬂammm’azmuam@maw

y, A & & &
Lauﬁal]L@’)LﬂuﬂqLﬂaﬁLeﬁuqun@V] 90 @]’]NLW@’ILLﬁzf’]’]q

DAIIAINTALLINDAINGY (Waist-to-height ratio, WHLR)

A1 WHIR ﬁm’;mmma‘ume'ﬁé’mmwge (FAIEL T UL UALNAT) LaaTeaLl
AN cut-off Vay WHIR flan1uigtasgigugsani1stialsaauas kUil @ntiis

I Y | = X 142 I I
LANANNULULAAZNITANE NTANEIVY Zhang Lazatws ~ WUIT @1 cut-off

289 WHIR WN1Y 0.47 18150V UNEANHNLRSNANISINALISAGUAS luswlag N
AN IFDUAZ 95 LAZAMNAINLNIZERYAZ 96 &34 Lin LazAE ~ WU A1 cut-off
0.49 AZVIUNLAIMNLRLIADNITLAALTAAUAS bR ULALHAIN LILAZAITHNAINNAE

Sp8az 70.1 LA 76.9 AMNANGAU

N137a3aUA8 (neck circumference)

NMIIALEUTAUAD ﬁﬂéﬂ@ﬂlﬁégﬂ%’@agﬂuﬁwﬁwzm\i ANDIATI LUATUHATIN
T mLaz lu g Ren 1‘%336‘1’%%51\3%@LﬁwmagumﬁzﬁuLamﬁwauuma\agﬁ
(Frankfurt horizontal plane) l¥@neininsauaaiidnuniszaualsuasgnnszifan
(laryngeal prominence) ANt In iy lUeNLIaIAa lEAINALLWILNUUDIAD

[ c:i o o (I =\ P~ |
A1 cut-off BavTaUADNLUEUIEIWIUAKING LW B LA INERDY Aa 38-39 LLas

33 LHUALNATONNAIAL  Luenld@ cut-off vagsauaalul@n (tanner stage 1)

v

YINNU 33 LIUANATULAT 36.5 LuAlNasIuIBYY (tanner stage 5) " M9l

NNSANEIWUIN msﬁtﬁﬂé”mﬁﬁammﬁﬁunﬂ 1 3. AZLANNAMHNLFLIADNITLNG

lsaauasluds 1.54 uaz 1.73 11 l@neauast@nwieauaiay’

wnnenrlfianisauainmlsasuasladuluGn w.e. 2566



— @l’]i']\‘i‘n 2.2 ANDNYDILEUTOLLD LﬂaﬁLeﬁ%\’LVI ﬁ 90) AMHNINWFILLA a’]il

/ 60.7 60.0 14 77.0 /5.5
8 62.9 62.3 15 /8.8 /6.5
9 65.3 64.9 16 80.3 /7.2
10 6/7.8 67.5 17 81.8 /7.8
11 70.4 70.0 18 83.2 /8.4
12 /2.8 /2.2

e = ¢ e ' 147
e 9113 7NN 2.3 Lﬂmgﬂﬂqﬁg‘HQﬂﬂﬂ'}?zﬂauL‘]J']‘H'J’]uLLﬂziﬁﬂL‘]J']‘H'J’]u

HbA1c (%) Fasting glucose 2-hour OGTT Random glucose

100—125 HN./AA. 140—199 Hn./AA.

ANZNAULLIRIY

| 5.7—6.4 (5.6—6.9 (7.8—11.0
(prediabetes) A a | a B | =
Aaaluanades) Aaaluanades)
T >126 4N./9A. >200 NN./9A. >200 HN./9Q.
FALLININU L o
| >6.5 (7.0 (11.1 Aaalua (11.1 Aaaluanaans)
(diabetes) A - D A | = L o
AaalNanadansg) ABaRNT) FAINAVRNDINITVDILTALLIARINY

OGTT, oral glucose tolerance tests
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-|- ANARUINT 3
nsasamine eI naselsaduaelusuluen

dl a a (3 9 v 9 6
m— 015999 3.1 NSUTLRBUS T UL UAUAIL D RNT 1T IUA

(ultrasonographic steatosis score, USS)™

seaulSuimpagluduluay ANFHUSNAIIANLIATNDANTILIIUR

U/

Grade 0 (no steatosis) AUN echogenicity Un@

| | AUH echogenicity &IN31 (V13131) MOE192 LAGINDILAUNTIIVD
Grade 1 (mild steatosis) o . o | "
NaRALIAAAINAINA (portal vein) WazNITINAHN

| AUH echogenicity &9n731 (V1IN31) L1V SINAVUNNITUATINITHDILAN
Grade 2 (moderate steatosis) - ey "
YDUVDIHRADALADAATND IV ALAZNIZLIIAN

| AUH echogenicity 9031 (V1IN31) WL 19UN FINNUNDY LHAEUVDUVD
Grade 3 (severe steatosis) o . o " 9 " o
RADALADAGINDING NIZLIAN LASAITURFIVAIALNALUI

—— 615790 3.2 ﬂ’J’]NVL’J ANMNALNIE ey AUROC ?I@Gﬂ?ﬁ@]ﬁ’)’ﬂLﬁ@ﬂﬁmﬁj%ﬂ%ﬂ’]m\,ﬁlﬁ%

IuaULaz IR lSAAUAT LU LULAN

A8N139929 AN (%) (95% Cl) AHNANNE (%) (95% Cl) AUROC

USS > 2°* 79.7-100 (72-86) 68-86.2 (75-93) 0.87
TE with CAP®"" 72-98.7 75-98 0.8-0.98
MMRE-HFF" 87 (77-97) 95 (82-99) 0.868
MRI-PDFF"*" 83-95 81-92 0.96

AUROC, area under the receiving operator characteristic curve; USS, ultrasonographic

steatosis score; TE with CAP, transient elastography with controlled attenuation

E-HFF, multifrequency magnetic resonance elastography-hepatic fat

i

parameter; mMFE

fraction; MRI-PDFF, magnetic resonance imaging-proton density fat fraction

0 wnnenrlfianisauainmlsaduasladuluGn w.e. 2566 63
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m— 515797 3.3 AN ANHANWNWIE PPV, NPV 1az AUROC 289n1sasiatnayssiiy
ANNTULIIVDINITWINALUAY (hepatic fibrosis) Auuaszey 2 Auldlulse

AU LUH WL UL

. ANITULSad | AN (%) | anuANNWIE (%) PPV NPV
ADN1INIA Y A
NTINIHG (95% CI) (95% CI) (95% CI) (95% CI)
s > F2 87 96 87 96
2D-SWE™ 0.966
(6.7 kPa) (62-98) (87-100) (64-99) (87-98)
149 > F2
US-THE 97 100 100 97 0.99
(1.62 m/s)
78,79 2 F2
TE 68-100 /8-92 80 100 0.78-0.99
(7.4 kPa)
> F2 52.5-74 /1.4-93 ~ = 0.53-0.97
MRE73,76,82,83
> F3 50-64 91-93 ~ ~ 0.88-0.97

AURQOC, area under the receiving operator characteristic curve; PPV, positive predictive

value; NPV, negative predictive value; TE, transient elastography; MRE, magnetic
resonance elastography; 2D-SWE, 2-dimensional shear wave elastography; US-THE,

ultrasonography-time-harmonic elastography

0 wnnenrlianisauainmlsaduasladuluGn w.e. 2566 64
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— 005799 3.4 @1 cut-off @K1 ANIHANLNAE PPV, NPV, AUROC LARZAI NN D
N13§573a transient elastography (TE) twaw/setdunn1eneialuay (hepatic

fibrosis) luszazag 9

STAUVD ANl | eI NnWI AN

WING A A WHUEN

Nobili V
Larani > F2 7.4 100 100 80 100 099 1267 0.00 _
(2008)
> F3 10.2 100 100 100 100 1 _ 0.00 _
> F1 6.1 64 100 _ _ 0.81 _ 0.36 _
Fitzpatrick B 5 o 6.9 68 78 _ _ 0.78 31  0.41 _
Lazame’”
(2013) > F3 7.5 72 76 _ _ 0.79 3 0.37 _
F4 14.1 100 92 _ _ 096  12.1 0 _
Alkhouri N
nazame’ > F2 8.6 . - - . 1 . . 100
(2013)
FO 6.2+1.8 _ _ _ _ _ _ _ _
>F1 7.442.8 _ _ _ _ - _ - -
Chaidez A
Lazame” SF2  7.7+26 _ _ . _ _ - 073
(2022)

>F3  9.7+45 - - - - - - - -

F4 8.1+2.3 _ _ _ _ _ _ - _

AURQOC, area under the receiving operator characteristic curve; PPV, positive predictive

value; NPV, negative predictive value; LR+, likelihood ratio positive; LR-, likelihood

ratio negative
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— 515797 3.5 NN1SANWITM hepatic fibrosis score Tulsaauag busduluan

Hepatic fibrosis score ABNITATUIN

AST to ALT ratio (AAR) AST (U/L)/ALT (U/L)
AST to platelet ratio index [AST (U/L)/AST upper limit of normal (U/L)]/platelet number x 100, with AST upper

(APRI) limit of normal as 40 U/L
Fibrosis 4 score Age (year x AST (U/L)
(FIB-4 score) Platalet Count (10°/L) x ~/AST (U/L)

Pediatric NAFLD fibrosis 1) The linear predictor (Ip): —6.539 x log_[age (years)] + 0.207 x waist circumfer-

index (PNFI) ence (cm) + 1.957 x Ioge [triglycerides (mg/dL)] — 10.074

2) The transformation of the linear predictor into thewww PNFI: 1/(1 + e_’p) x 10

1) A multivariable logistic regression model, (2): 1.1 + (0.34 x «/ALT) + (0.002 x al-
kaline phosphatase) — (1.1 x log (platelets)) — (0.02 x GGT)
2) Conversion into a probability distribution, (P): [e*/(1 + €)]x100

Pediatric NAFLD fibrosis
score (PNFS)

—1.675 + 0.037 x age (years) + 0.094 x BMI (kg/m2) + 1.13 x T2D/IFG (yes = 1, no
= 0) + 0.99 x AST/ALT ratio—0.013 x platelet count (x109/L)—O.66 x albumin (g/dL)

NAFLD fibrosis score

AST, aspartate aminotransferase; ALT, alanine aminotransferase; BMI, body mass
index; GGT, gamma-glutamyl transferase; IFG, impaired fasting glucose; T2D, type 2

diabetes

e @1'1'3’1\1"7; 3.6 A1 AUROC, PPV uwaz NPV a8y hepatic fibrosis scores TunsUsziiu

v A w (9] o.I/ w (~
ANNTULIIVDINTITAY AL UAULULSAAUAS b L uLAN

va WINATALAN | WINATUUTY
WINANNANNTUUTY (F1—F4)

NN TN (F2—F4) (F3—F4)
AST/ALT ratio™® 0.51-0.57 - - 0.59 0.44
AST to platelet ratio index™*™° 0.61-0.8 62.77 52.01 0.67 0.63
Fibrosis 4 score (FIB-4)>*% 0.54-0.72 62 52 0.69 0.37
Pediatric NAFLD fibrosis index” " 0.67-0.85 - - 0.75 -
Pediatric NAFLD fibrosis score®*® 0.57 - - - 0.74
NAFLD fibrosis score™**® 0.47-0.64 62 52 0.55 0.52

AST, aspartate aminotransferase; ALT, alanine aminotransferase; AUROC, area under
the receiving operator characteristic curve; PPV, positive predictive value; NPV, negative

predictive value
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JUWYAINITUYU GRADE (Grading of Assessment, Development, and Evaluation)

1. ﬂéjmﬁﬂmazmsm@aﬁﬂmaﬂ

Paediatric gastroenterology evaluation of overweight and obese children referred from
Ref. No. 24 primary care for suspected non-alcoholic fatty liver disease
(Schwimmer JB, et al. Aliment Pharmacol Ther. 2013;38:1267-77.)

. To determine whether the detection of suspected NAFLD in overweight and obese children
through screening in primary care and referral to paediatric gastroenterology resulted
in a correct diagnosis of NAFLD

Study Objective . To determine the diagnostic performance of ALT two times the upper limit of normal (ULN)
for the above outcomes amongst overweight and obese children who were identified with
suspected
NAFLD through screening in primary care and referred to paediatric gastroenterology

Type of study Observational study (US)

| 347 children (age =10 years, overweight or obese, elevated ALT and referred to paediatric
No. of study population
gastroenterology for suspected NAFLD)

. Sensitivity and specificity to detect NAFLD, NASH, advanced fibrosis by different thresholds
out (Diagnosis of NAFLD was made by Ped Gl based on exclusion of other causes of steatosis
utcome
by clinical history, laboratory studies and histology, 255/374 (68%) participants got biopsy,

advanced fibrosis was defined as bridging fibrosis or cirrhosis.)

Using screening ALT cut-off >80 U/L

.For the diagnosis of NAFLD in overweight and obese children zage 10 years, had a sensi-

tivity of 57% and a specificity of 71%.

.For the diagnosis of NASH, had a sensitivity of 61% and a specificity of 62%.

For the diagnosis of advanced fibrosis, had a sensitivity of 76% and a specificity of 59%.
Result of outcomes | | | -

Using screening ALT cut-off > 2 times gender-specific biology-based thresholds

(ALT =50 for boys and >44 for girls)

.For the diagnosis of NAFLD in overweight and obese children >age 10 years,

(each outcome)

had a sensitivity of 88% and a specificity of 26%.
.For the diagnosis of NASH, had a sensitivity of 90% and a specificity of 22%.

For the diagnosis of advanced fibrosis, had a sensitivity of 92% and a specificity of 19%.

Serious limitation
(risk of bias)

Not serious
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Publication bias
Indirectness
Inconsistency

Imprecision

Level of quality for each
outcome

Reasons to upgrade or

downgrade

Ref. No. 59

Study Objective

Type of study

No. of study

population

Qutcome

Result of outcomes

(each outcome)

Not serious
Not serious
Not able to evaluate

Not serious

Moderate

Not upgrade or downgrade

SAFETY study: Alanine aminotransferase cut-off values are set too high for reliable
detection of pediatric chronic liver disease
(Schwimmer JB, et al. Gastroenterology. 2010;138:1357-64.)

. To determine the ALT thresholds used currently in acute care children’s hospitals i

n the United States

. To develop new gender specific biologically based ALT thresholds derived from a national
population sample of children free of known liver disease or established risk factors for liver
disease

. To compare the sensitivity and specificity of ALT thresholds currently used by children’s
hospitals versus study-derived, sex-specific, biology-based, ALT thresholds for detecting
children with NAFLD, HCV, or HBV

Observational study (US)

. Total 6,257 (final N to determine age specific ALT = 982)

(Excluded participants who used medications (with hepatotoxicity), underweight, overweight
or obese as defined by having a BMI percentile outside the normal range of the 5th percentile
to < 85th percentile and viral hepatitis (HBV and HCV), HIV, or iron overload)

-N = 100 to determine the detection of children with and without liver disease

(N = 50 for normal liver, N = 50 for NAFLD)

ormal group: mean age (SD) 12.7 (2.9) years, 48% boys

BV group: mean age (SD) 9.3 (5.9) years, 47% boys

CV group: mean age (SD) 10.3 (5.4) years, 48% boys

\
H
H
-NAFLD group: mean age (SD) 13.2 (2.9) years, 50% boys

.ALT thresholds of Children’s Hospitals in the US, NHANES-derived ALT thresholds

.Sensitivity and specificity of both thresholds to determine children with and without liver

disease (HBC, HCV, NAFLD) NAFLD diagnosis/exclusion — using MRI (fat-fraction measurement)

.Normal range of ALT: the 95th percentile levels for ALT in healthy weight, metabolically

normal, liver disease-free, NHANES pediatric participants were 25.8 U/L (boys) and
22.1 U/L (girls).

.Sensitivity and specificity to detect NAFLD: using NHANES-derived thresholds, the

sensitivities were 72% (boys) and 82% (girls); specificities were 79% (boys) and 85% (girls).

-Using current children’s hospitals ALT thresholds, the median sensitivity for detection of

NAFLD, HBV, and HCV were 32, 35, and 48% respectively; median specificity was 92%
(boys) and 96% (girls).
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Serious limitation

(risk of bias)
Publication bias
ndirectness
nconsistency

mprecision

Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 60

Study Obijective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

wnnenrlianisauainmlsasuasladuluGn w.e. 2566

Not serious

Not serious
Not serious
Not able to evaluate
Not serious

Low (observational study)

Not upgrade or downgrade

Comparison of diagnostic accuracy of screening tests ALT and ultrasound for pediatric
non-alcoholic fatty liver disease
(Draijer LG, et al. Eur J Pediatr. 2019;178:863-70.)

. To compare head-to-head the accuracy of ALT and US as screening tools for NAFLD
In children with severe obesity
. To evaluated whether a stepwise screening approach combining both tests increase the

accuracy of screening

Cross-sectional study (Netherlands)

99 children (severe obesity BMI z-score > 2.6) or obesity (BMI z-score > 2) along with

obesity-related co-morbidity; dyslipidemia and hypertension)

Sensitivity and specificity of ALT, US and a stepwise approach to detect NAFLD

(Reference test: Proton MR spectrometry)

. The AUROC of ALT and US were 0.70 (95% ClI, 0.60-0.79) and 0.74 (95% ClI, 0.65-0.83),
respectively (NS).

. At the optimal ALT threshold (=40 IU/L), sensitivity was 44% and specificity was 89%.

. At the optimal US steatosis score (> 2), sensitivity was 51% (95% CI, 35-67) and specificity
was 80% (95% ClI, 66-88), PPV 65% (95% ClI, 51-77) and NPV 68% (95% ClI, 60-75).
.Combining ALT and US did not result in better accuracy than ALT or US alone. (ALT > 40
and USS > 2: accuracy 70%, 95% CI, 60-79)

Not serious

Not serious
Not serious
Not able to evaluate

Not serious

Low

Not upgrade or downgrade
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Ref. No. 61

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade
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Revision of serum ALT upper limits of normal facilitates assessment of mild liver injury
in obese children with non-alcoholic fatty liver disease
(Lu Y, et al. J Clin Lab Anal. 2020;34:e23285.)

To distinguish these thresholds from the current accepted serum ULN-ALT (50 U/L
for boys and 40 U/L for qirls)

Observational study (China)

1,638 children (age 6-16 years, 507 children with normal BMI; 500 healthy children and
/ children with NAFLD, 199 overweight children, and 932 obese children)

. The 95th percentiles of serum ALT levels in healthy children (Chinese)
.Sensitivity and specificity of both thresholds to detect NAFLD
(Diagnosis of NAFLD by ultrasound)

.Normal range of ALT: The median serum ALT levels were 13 U/L in boys and 12 U/L
In girls. The 95th percentiles of serum ALT levels in boys and girls were 25 U/L and 20
U/L.

.“Revised serum ULN-ALT": 25 U/L for boys and 20 U/L for girls

.Sensitivity, specificity, PPV, NPV to detect NAFLD

Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Boy: ALT 25 U/ 74.8 85.4 79.8 81.5
Boy: ALT 50 U/L 35.2 99.8 93 66.2
Girl: ALT 20 U/L 80.7 85.3 66.2 92.6
Girl: ALT 40 U/L 29.4 97.4 80 79.5

Not serious

Not serious
Not serious
Not able to evaluate

Not serious

Low (observational study)

Not upgrade or downgrade
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Ref. No. 62

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation

(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision
Level of quality for each
outcome

Reasons to upgrade or

downgrade

Normal serum alanine aminotransferase and non-alcoholic fatty liver disease among Korean
adolescents: A cross-sectional study using data from KNHANES 2010-2015
(Kang Y, et al. BMC Pediatr. 2018;18:215.)

To estimate the upper normal limits of ALT among Korean adolescents, as well as

the prevalence of NAFLD based on those values

Observational study (Korea)

1,785 for derived ALT
(A total of 4,149 participants, 2,226 boys and 1,923 qirls, were included in the analyses

to estimate the prevalence of NAFLD.)

.Normal range of ALT in Korean adolescents

-Prevalence of NAFLD

(Diagnosis of NAFLD was defined as being overweight (=85th percentile of BMI plus having
elevated ALT >95th percentile, 24.1 U/L for boys and 17.7 U/L for girls.)

-.Normal range of ALT: the mean ALT levels were 14.2 U/L for boys and 10.9 U/L for girls.
The 95th percentiles for ALT among healthy participants were 24.1 U/L for boys and

17.7 U/L for girls.
.Prevalence of NAFLD: the overall prevalence of NAFLD was 8.9% (95% ClI, 6.7-11.6), with
prevalence of 10.8% (95% ClI, 7.7-15.0) among boys and 6.6% (95% ClI, 4.0-10.9)

among girls.

Serious (use ALT for NAFLD diagnosis)

Not serious

Not serious

Not able to evaluate

Not serious

Low

Not upgrade or downgrade
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Ref. No. 64

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome
Reasons to upgrade or

downgrade
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Ultrasonographic quantitative estimation of hepatic steatosis in children with NAFLD

(Shannon A, et al. J Pediatr Gastroenterol Nutr. 2011;53:190-5.)
To prospectively evaluate the clinical utility of ultrasonographic quantification of hepatic

steatosis

Cohort (ltaly)

208 participating patients (64% boys, median age 10.8 years; 3.25—14.1 years)

. Correlation between ultrasonographic steatosis score (USS) and histological features evaluated
by nonalcoholic fatty liver disease activity score (NAS) using Spearman’s coefficient
-Sensitivity, specificity and AUROC of ultrasound (US performed 1 month after liver
biopsy-proven NAFLD)

Correlation between US and histology

.On biopsy: 56 patients (27%) had severe steatosis, 87 patients (42%) had moderate steatosis, 63
patients (30%) had mild steatosis, and 2 patients (1%) had no or minimal steatosis

(< 5% steatosis).

. Excellent correlation of hepatic steatosis grading between USS and steatosis on biopsy with
a Spearman coefficient of 0.80 (95% CI, 0.71-0.88, p < 0.001)

. There was a statistically significant difference between patients with USS 0-1 and USS 2-3
regarding steatosis on liver biopsy (p < 0.001).

Sensitivity, specificity and AUROC of ultrasound

.USS > 2 for diagnosing moderate to severe steatosis: sensitivity 79.7% (95% ClI, 72-86)

and specificity 86.2% (95% ClI, 75-93), AUROC 0.87 (good)

.USS cut off = 3 for diagnosing moderate to severe steatosis: sensitivity 100% (95% ClI,
94-100) and specificity 100% (95% CI, 94-100)

-Using multivariable logistic regression, for each 1-unit increase in USS, there was a 27-fold
iIncrease in the odds ratio for having moderate to severe steatosis on biopsy.

. The USS did not correlate significantly with inflammation or fibrosis and was unable to make
the distinction between NAFLD and NASH.

-.Among 12 children with a negative ultrasound, 10 (83%) had a liver biopsy showing steatosis.
.29/61 of the children with mild steatosis by ultrasound had moderate steatosis by liver histology.

.Serum ALT and AST were not associated with histological grade of steatosis and USS.

Serious (selection bias-subjects were in a tertiary care)

Not serious
Not serious
Not able to evaluate

Not serious

Low

Not upgrade or downgrade
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Evidence and recommendations for imaging liver fat in children, based on systematic review

(Awai HI, et al. Clin Gastroenterol Hepatol. 2014;12:765-73.)

.Critically review and synthesize the collective literature evaluated imaging of liver fat

-Make recommendations regarding the clinical use of imaging to assess liver fat in children

Ref. No. 69
Study Obijective in children
Type of study Systematic review

9 studies comprising 610 children; 5 studies assessed US and 4 studies assessed MRI

5 studies: US compared to liver histology (2 studies), liver MRI (2 studies), liver MR spec-

No. of study population
troscopy (1 study)

(children from birth to 18 years of age with key words “imaging liver fat”)

Outcome US compared to liver histology, liver MRI, liver MR spectroscopy

.PPV of liver ultrasound for fatty liver in children between 47 and 62%.
. The available evidence demonstrated that ultrasound did not meet the standard clinical
threshold required to be used as a diagnostic test.

Table 2. Recommendations for Imaging Liver Fat in Clinical Care

Goal

Result of outcomes Screen for fatty liver

(each outcome)
Diagnose fatty liver
Exclude fatty liver

Grade hepatic steatosis

Monitor hepatic steaosis

Serious limitation

Modality

Ultrasonography
MRI

Ultrasonography
MRI

Ultrasonography
MRI

Ultrasonography
MRI

Ultrasonography
MRI

Supports

Does not
Supports

Evidence

Insufficient for
recommendation

Serious (no statistical analysis of pooled data, small sample size)

(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Serious (no data available)
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or

Downgrade (no statistical analysis of pooled data, small sample size)

downgrade
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Grade

2B

2C
1B

1C
1C

1C
1B

2C
1B

1C
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2. nsasranadssiiudSua lusiuluayu (hepatic steatosis)

Ref. No. 63

Study Obijective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 64

Study Obijective

Type of study

No. of study population

Outcome
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Accuracy of controlled attenuation parameter compared with ultrasound for detecting hepatic
steatosis in children with severe obesity
(Runge JH, et al. Eur Radiol. 2021;31:1588-96.)

To determine the diagnostic accuracy of controlled attenuation parameter (CAP) on
FibroScan® in detecting and grading steatosis in a screening setting and perform

a head-to-head comparison with conventional B-mode ultrasound

Prospective study (Netherlands)

60 children with severe obesity (BMI z-score > 2), median age 13.7 years

CAP and US using a standardized scoring system.
Magnetic resonance spectroscopy proton density fat fraction (MRS-PDFF) was used as a

reference standard.

Cut-off value of 277 dB/m (> S1 steatosis): sensitivity 75%, specificity 75%, AUROC 0.80
(95% ClI, 0.67-0.89)

Not serious

Not serious
Not serious
Not serious

Not serious

Low

Not upgrade or downgrade

Ultrasonographic quantitative estimation of hepatic steatosis in children with NAFLD
(Shannon A, et al. J Pediatr Gastroenterol Nutr. 2011;53:190-5.)

To prospectively evaluate the clinical utility of ultrasonographic quantification of hepatic
steatosis

Cohort (ltaly)

208 participating patients (64% boys, median age 10.8 years; 3.25—14.1 years)

.Correlation between ultrasonographic steatosis score (USS) and histological features
evaluated by nonalcoholic fatty liver disease activity score (NAS) using Spearman’s
coefficient

.Sensitivity, specificity and AUROC of ultrasound (US performed 1 month after liver
biopsy-proven NAFLD)
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Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 68

Study Obijective

Type of study

No. of study population

Correlation between US and histology

.On biopsy: 56 patients (27%) had severe steatosis, 87 patients (42%) had moderate

steatosis, 63 patients (30%) had mild steatosis, and 2 patients (1%) had no or minimal

steatosis (< 5% steatosis).

. Excellent correlation of hepatic steatosis grading between USS and steatosis on biopsy

with a Spearman coefficient of 0.80 (95% CI, 0.71-0.88, p < 0.001)

. There was a statistically significant difference between patients with USS 0-1 and USS

2-3 regarding steatosis on liver biopsy (p < 0.001).
Sensitivity, specificity and AUROC of ultrasound

.USS > 2 for diagnosing moderate to severe steatosis: sensitivity 79.7% (95% ClI, 72-

86) and specificity 86.2% (95% Cl, 75-93), AUROC 0.87 (good)

.USS cut off = 3 for diagnosing moderate to severe steatosis: sensitivity 100% (95% Cl,

94-100) and specificity 100% (95% CI, 94-100)
.Using multivariable logistic regression, for each 1-unit increase in USS, there was

a 27-fold increase in the odds ratio for having moderate to severe steatosis on biopsy.

. The USS did not correlate significantly with inflammation or fibrosis and was unable to

make the distinction between NAFLD and NASH.

-Among 12 children with a negative ultrasound, 10 (83%) had a liver biopsy showing

steatosis.

.29/61 of the children with mild steatosis by ultrasound had moderate steatosis by liver

histology.

.Serum ALT and AST were not associated with histological grade of steatosis and USS.

Serious (selection bias-subjects were in a tertiary care)

Not serious
Not serious
Not able to evaluate

Not serious

Low

Not upgrade or downgrade

Ultrasonography as a non-invasive tool for detection of nonalcoholic fatty liver disease in

overweight/obese Egyptian children
(El-Koofy N, et al. Eur J Radiol. 2012;81:3120-3)

To assess the diagnostic accuracy of abdominal ultrasound in detecting NAFLD among a

group of overweight/obese children having one or more liver abnormality (clinical
hepatomegaly, raised ALT or echogenic liver parenchyma by ultrasound)

Cohort (Egypt)

34 overweight/obese children having one or more liver abnormality underwent both liver

biopsy and ultrasonography (age between 2 and 13 years)
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Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 70

Study Obijective

Type of study

No. of study population

Qutcome

.Correlation between ultrasonographic steatosis grading and histological features
(specific grading of the degree of hepatic steatosis was not reported.)

.Sensitivity, specificity, NPV, and PPV of ultrasound

.Liver biopsy was performed in 2- week -period from ultrasound.

.US:grade 1 (N =11), grade 2 (N = 12), grade 3 (N = 9), normal/ grade 0 (N = 2)

.Liver biopsy: NAFLD 15 cases (simple steatosis = 8 and NASH = 7), normal in 19 cases
-Ultrasound for detecting histological NAFLD (steatosis or NASH): sensitivity 100%,
specificity 100%, PPV 47% and NPV 11%

- Divide children into 2 groups, (group 1: normal and grade 1 echogenicity, group 2: grades 2
and 3), ultrasound for detecting histological NAFLD was sensitivity 100%, specificity 68%,
PPV 71%, NPV 100% with an accuracy of 82%

.Normal or grade 1 hepatic echogenicity can exclude histological NAFLD.

Serious (small sample size)

Not serious
Not serious
Not able to evaluate

Not serious

Low

Not downgrade or upgrade

The discriminatory ability of FibroScan liver stiffness measurement, controlled attenuation
parameter, and FibroScan-aspartate aminotransferase to predict severity of liver disease Iin
children

(Chaidez A, et al. Hepatol Commun. 2022;6:3015-23.)

. To determine if LSM and CAP correlated with liver histologic fibrosis stage and steatosis
grade

. To determine the predictive capacity of FAST (FibroScan—aspartate aminotransferase) in
pediatric NAFLD

Cohort (US)

206 participants (116 with NAFLD and 90 without NAFLD, mean age 13.7 + 3.7 years)

The ability of LSM, CAP, and FAST to predict severity of liver disease (correlation with
histology)
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Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 71

Study Objective

Type of study

No. of study population

.FibroScan 502 Touch (Echosens, Paris, France) and fitted with either the small probe
(S1/S2), medium probe (M), or extralarge probe (XL)

.Liver biopsy: Ishak stages (F0-6)

Cut-off

.FO0-2/F3-6: 7.7 + 2.6 kPa, (range 4.2-12.7 kPa), AUROC 0.73

.CAP: >259 dB/m, sensitivity 94%, specificity 91%, PPV 97%, NPV 91%, AUROC 0.98

Correlation

.CAP correlated with the BMI. A strong positive correlation (p < 0.0001) was identified
between the BMI and CAP score

Not serious

Not serious
Not serious
Not serious

Not serious

Moderate

Not upgrade or downgrade

Quick assessment with controlled attenuation parameter for hepatic steatosis in children
based on MRI-PDFF as the gold standard
(Shin J, et al. BMC Pediatr. 2019;19:112.)

To evaluate the diagnostic performance of CAP for assessing hepatic steatosis in children
based on MRI-PDFF with subgroup analyses based on body mass index (BMI)
(CAP/MRI-PDFF)

Retrospective study (Korea)

86 children (non-obese = 33/obese = 53, mean age 13.1 + 2.7 years; range /-18 years)
3 groups: group 1=BMI < 95" (non-obese), group 2 and 3 = obese [group 2 = BMI > 95"
group 3 = BMI > 30]

.Sensitivity, specificity, AUROC of CAP to detect the presence and absence of hepatic

Outcome steatosis
. A cut-off value of CAP
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Result of outcomes

(each outcome)

Serious limitation

(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 72

Study Objective

Type of study

No. of study population

FibroScan (Echosens, France), M and XL probes, S1—S3/S0 (MRI-PDFF for
steatosis > 6%)
CAP cut-off 241 dB/m
-Sensitivity of 98.7% (95% Cl, 92.9-100.0), specificity of 80.0% (95% Cl, 44.4-97.5),
and AUROC of 0.941 (95% ClI, 0.868-0.980)
Note: no data of CAP in non-obese, obese (only CAP for each level according to
MRI-PDFF)
. The mean and median CAP values were

1.228.4 + 45.9 dB/m and 222.5 dB/m in SO

2. 309.0 + 38.9 dB/m and 308 dB/m in S1

3.313.2 £ 33.1 dB/m and 301 dB/m in S2

4.332.7 + 28.3 dB/m and 329 dB/m in S3
Positively correlated
-MRI-PDFF, CAP in all patients (r = 0.486; 95% ClI, 0.306-0.633; p < 0.001) (0.585
(95% ClI, 0.302-0.773) in the non-obese group (N = 33, p < 0.001) and 0.354 (95%
Cl, 0.093-0.570) in the obese group (N = 53, p 0.009)
.CAP, abdominal wall thickness in both the non-obese group (r = 0.549; 95% ClI,
0.253-0.751; p = 0.001) and obese group (r = 0.386; 95% CI, 0.129-0.594; p = 0.004)

Not serious

Not serious
Not serious
Not serious

Not serious

Low

Not upgrade or downgrade

Magnetic resonance imaging-proton density fat fraction vs. transient elastography-controlled
attenuation parameter in diagnosing non-alcoholic fatty liver disease in children and
adolescents: A meta-analysis of diagnostic accuracy

(Jia S, et al. Front Pediatr. 2021;9:784221.)

To determine the efficacy and accuracy of MRI-proton density fat fraction (MRI-PDFF) and
TE-controlled attenuation parameter (TE-CAP) in distinguishing hepatic steatosis in

children and adolescents.

Meta-analysis

874 children and adolescents with NAFLD (8 studies)

The sensitivity, specificity, and hierarchical summary receiver operating characteristic

Outcome curves (HSROCs) of MRI-PDFF and TE-CAP in distinguishing between steatosis grades
S0 and S1-3
u,mmﬂn%ﬂﬁﬁ’ams@LLa%’ﬂm'[iﬂéfuﬁl’ﬂvlmﬁulmﬁﬂ W.71. 2566 94



Result of outcomes

(each outcome)

Serious limitation
(risk of bias)
Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 73

Study Objective

Type of study

No. of study

population

Outcome

Result of outcomes

(each outcome)
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-MRI-PDFF accurately diagnosed S1-3 steatosis, with a summary sensitivity of 0.95
(95% CI, 0.92-0.97), specificity of 0.92 (95% ClI, 0.77- 0.98), and HSROC of 0.96
(95% Cl, 0.94-0.98). (I° of sensitivity = 0, I° of specificity = 39.77)

. TE-CAP accurately diagnosed S1-3 steatosis, with a summary sensitivity of 0.86
(95% CI, 0.70-0.94), specificity of 0.88 (95% ClI, 0.71-0.96), and HSROC of 0.94
(95% Cl, 0.91 to -0.95) (I* for sensitivity 85.33, specificity 90.46)

Serious (no RCT)

Not serious
Not serious
Serious (high heterogeneity for TE-CAP)
Not serious

Moderate

Downgrade (no RCT, high heterogeneity for TE-CAP)

Tomoelastography for the evaluation of pediatric nonalcoholic fatty liver disease
(Hudert CA, et al. Invest Radiol. 2019;54:198-203.)

To evaluate mMMRE for the quantification of liver steatosis and fibrosis in adolescents with NAFLD

Prospective study (Germany)

Fifty adolescents (age range, 10—17 years; mean BMI, 33.9 kg/mz; range, 21.4—42.1 kg/
m°) with biopsy-proven NAFLD

FO(N=15). F1 (N=12). F2 (N =9). F3 (N = 14), no cirrhosis

S1(N=10),S2 (N =17), S3 (N = 23)

The diagnostic accuracy of mMMRE in grading liver steatosis and staging liver fibrosis

Table 2. Recommendations for Imaging Liver Fat in Clinical Care

Likelihood Radio

Steatosis Cutoff AUROC Sn(%) Sp(%) PPV(%) NPV(%) Accuracy(%)
+ -
HFF iN%

>2 17  1.000(1.000-1.000) 100(40/40) 100(10/10) 100(40/40) 100(10/10) Inf. 0.00 100(50/50)
3 34  0.918(0.837-0.998) 65(15/23) 93(25/27) 88(15/17) 76(25/33) 8.80 0.38 80(40/50)
a in m/s

>2 1.24 0.868 (0.761-0.974)  60(6/10)  93(37/40) 67(6/9) 90(37/41)  8.00 0.43 86(43/50)

3 121  0.865(0.766-0.964) 63(17/27)  91(21/23)  89(17/19)  68(21/31)  7.24 0.41 76(38/50)

Note : Diagnostic accuracy of HFF and « in predicting moderate streatosis (S>2) or severe (S=3) Best cutoffs for HFF
and a were determined using the hihest Youden index, with a minimum requirement of specificity>90% Numbers in perentheses indi-
cate 95% CI for AUROC and raw data for SN, PPV, and NPV.

HFF indicates hepatic fat fraction;AUROC, area under the receiver oparating characteritic; NPV, negative predictive value; PVV,
positive predictive value; Inf., infinity; Sn,sensitivity; Sp, specificity.

Relevance between test and histology
HFF: r=0.819, p < 0.01
.Penetration rate: r =0.696, p < 0.01
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Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 74

Study Objective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome
Reasons to upgrade or

downgrade
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Not serious

Not Serious
Not serious
Not able to evaluate
Not serious

Low

Not upgrade or downgrade

Diagnostic accuracy of magnetic resonance imaging hepatic proton density fat fraction
in pediatric nonalcoholic fatty liver disease
(Middleton MS, et al. Hepatology. 2018;67:858—72.)

. The performance of magnetic resonance imaging (MRI) proton density fat fraction (PDFF)
In children to stratify hepatic steatosis grade before and after treatment (using centrally-scored
histology as reference)

. To assess cross sectional and longitudinal diagnostic performance of hepatic PDFF to
grade histologic steatosis in children with NAFLD (using centrally-scored histology as

reference)

RCT (double-masked, placebo-controlled)

Biopsy-proven NAFLD, N = 193, age range 8-17 years, S1 = 19 (17%), S2 = 31 (28%), S3
= 60 (55%)

Sensitivity, specificity, AUROC of MRI-PDFF for hepatic steatosis grading

Sensitivity Specificity AUROC Relevance to
Threshold |
(95% Cl) (95% CI) (95% CI) histology
S1 vs 2-3: 17.5% 74 (63-82) 93 (75-99)  0.87 (0.80-0.94) |
unclear
S1-2vs 3: 323.3% 60 (47-72) 90 (78-97)  0.79 (0.70-0.87)

Not serious

Not serious

Serious (different in intervention, two sites change scanner between baseline and EOT,

time between liver biopsy and test: within 120 days)

Not serious

Not serious

Moderate

Downgrade (indirectness)
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Ref. No. 75

Study Obijective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation

(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each
outcome

Reasons to upgrade or

downgrade

Magnetic resonance imaging and liver histology as biomarkers of hepatic steatosis in
children with nonalcoholic fatty liver disease
(Schwimmer JB, et al. Hepatology. 2015;61:1887-95.)

. To determine the correlation between MRI-estimated liver PDFF and histologic steatosis

grade and to test for effect modification by age, sex, and fibrosis

. To test the accuracy of MRI-estimated liver PDFF in predicting histologic steatosis grade

. To test proposed threshold scores for MRI-estimated liver PDFF to discriminate between

children with a histologic steatosis grade of 0 (no steatosis) and a histologic steatosis

grade of 1 (mild steatosis)

A prospective study (US)

174 children with a mean age of 14.0 years, biopsy-proven NAFLD
Steatosis grade: Grade O N = 24, Grade 1 N = 50, Grade 2 N = 50, Grade 3 N = 50

Sensitivity, specificity, AUROC of MRI-PDFF for steatosis staging

Sensitivity Specificity Relevance to
AUROC |
(95% ClI) (95% ClI) histology
S1 > 1.8% (Van Werven) 98 (94-100) 54 (33-74) 0.76
S1 > 5.5% (Szczepaniak) /4 (66-81) 88 (67-97) 0.81 r = 0.725,
S1 > 6.4% (Tang) 68 (60-75) 96 (79-100) 0.82 p < 0.01
S1 > 9.0% (Fishbein) 42 (34-50) 96 (79-100) 0.69

Not serious

Not serious
Not serious
Not serious

Not serious

Moderate

Upgrade (due to the large sample size of well-characterized children)
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Ref. No. 76

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade
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Performance of imaging techniques in non-invasive diagnosis of non-alcoholic fatty liver
disease in children: A systematic review and meta-analysis
(Yu Q, et al. Front Pediatr. 2022;10:837116.)

To systematically evaluate and compare the diagnostic performance of imaging techniques

based on hepatic histology in pediatric NAFLD
A systematic review and meta-analysis

11 studies were included, N = 334 (steatosis: 3 studies, biopsy-proven NALFD)

(prospective study: 2, unclear: 1)

Sensitivity and specificity of the imaging technology in diagnosing pediatric NAFLD

.4.7% no steatosis, 26.2% mild steatosis, 34.1% moderate steatosis, and 34.9% severe
steatosis; 64% had any fibrosis

. The overall sensitivity and specificity of each image technique in the diagnosis of steatosis

Number of studies Sensitivity (95% Cl) Specificity (95% CI)
mMRE-HFF 1 87% (77-97) 95% (82-99)
MRI-PDFF 2 83% (78-87) 81% (71-88)
US 1 85% (80-90) 96% (92-98)

Not serious

Not serious
Not serious

Serious (heterogeneity in diagnosing NAFLD was 82.5, 92%; 1 in diagnosing steatosis was
94.7, 94.4%)

Not serious

Moderate

Downgrade (high heterogeneity)
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Ref. No. 77

Study Objective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade
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Accuracy of multi-echo Dixon sequence in quantification of hepatic steatosis in Chinese
children and adolescents
(Zhao YZ, et al. World J Gastroenterol. 2019;25:1513-23.)

To investigate the accuracy of MR imaging (MRI-PDFF) in quantifying liver fat with
MR spectroscopy (MRS)-PDFF

Observational study (China)

86 children and adolescents including 65 overweight and obese children and 21 healthy

children

Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV)
of MRI-PDFF compare with MRS

MRI-PDFF: sensitivity 95%, specificity 100%, PPV 100%, and NPV 94.9%, an AURQOC of
0.991 (95% CI, 0.977-1.00)

Not serious

Not serious
Serious (difference in population; 65 overweight and obese children and 21 healthy children)

Not able to evaluate

Not serious

Low

Not upgrade and downgrade
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3. N15A3IANBUITSLRUNIZWING LueU (hepatic fibrosis)

The discriminatory ability of FibroScan liver stiffness measurement, controlled attenuation

parameter, and FibroScan-aspartate aminotransferase to predict severity of liver disease Iin
Ref. No. 70 e

children

(Chaidez A, et al. Hepatol Commun. 2022;6:3015-23.)

. To determine if LSM and CAP correlated with liver histologic fibrosis stage and steatosis
grade
Study Objective | - | | | |
. To determine the predictive capacity of FAST (FibroScan—aspartate aminotransferase) in

pediatric NAFLD

Type of study Cohort (US)
No. of study population 206 participants (116 with NAFLD and 90 without NAFLD, mean age 13.7 = 3.7 years)

The ability of LSM, CAP, and FAST to predict severity of liver disease (correlation with
Outcome |
histology)

.FibroScan 502 Touch (Echosens, Paris, France) and fitted with either the small probe
(S1/S2), medium probe (M), or extralarge probe (XL)

.Liver biopsy: Ishak stages (F0-6)

Cut-off

-FO0-2/F3-6: 7.7+2.6 kPa, (range 4.2-12.7 kPa), AUROC 0.73

.CAP: =259 dB/m, sensitivity 94%, specificity 91%, PPV 97%, NPV 91%, AUROC 0.98

Correlation

Result of outcomes

(each outcome)

.CAP correlated with the BMI. A strong positive correlation (p < 0.0001) was identified
between the BMI and CAP score

Serious limitation

| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious
Level of quality for each

Moderate

outcome

Reasons to upgrade or
Not upgrade or downgrade
downgrade
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Ref. No. 73

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Tomoelastography for the evaluation of pediatric nonalcoholic fatty liver disease
(Hudert CA, et al. Invest Radiol. 2019;54:198-203.)

To evaluate mMMRE for the quantification of liver steatosis and fibrosis in adolescents with
NAFLD

Prospective study (Germany)

50 adolescents (age range, 10—17 years; mean BMI, 33.9 kg/m®; range, 21.4—42.1 kg/m°)
with biopsy-proven NAFLD
FO(N=15), F1 (N=12), F2 (N =9), F3 (N = 14), no cirrhosis

The diagnostic accuracy of mMMRE in grading liver steatosis and staging liver fibrosis

Table 3. Diagnostic Accuracy of Shear Wave Speed ¢ for Detection of Fibrosis Stage

Cutoff Likelihood Radio
Fibrosis /s ’ AUROC Sn(%) Sp(%) PPV(%) NPV(%) Accuracy(%)
+ -
>1 1.46  0.790(0.664-0.917)  71(25/35)  93(14/15)  96(25/26)  58(14/24)  10.71 0.31 78(39/50)
>2 1.48 0.907(0.827-0.986) 74(17/23)  93(25/27)  89(17/19)  88(25/31) 9.98 0.28 84(42/50)
>3 1.53 0.895(0.802-0.988)  64(9/14) 92(33/36) 74(9/12) 87(33/38) 7.71 0.39 84(42/50)

Note : Diagnostic accuracy of ¢ in predicting mild fibrosis (Sx1), moderate fibrosis (S>2), and advance fibrosis (S=3).
Best cutoffs for ¢ were determined using the highest Youden index, with a minimum requirement of specificity >90%. Numbers in
parentheses indicate 95% CI| for AUROC and raw data for Sn, Sp, PPV, and NPV.

AUROC indicates area under the receiver operating characteristic; NPV, negative predictive value; PVV, positive predictive val-
ue; Sn, sensitivity; Sp, specificity.

Serious (sample size of moderate fibrosis was small)

Not serious

Not serious

Not able to evaluate

Serious (reducing statistical power for comparing different fibrosis stage)

Low

Downgrade (small sample size, imprecision)
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Performance of imaging techniques in non-invasive diagnosis of non-alcoholic fatty liver
Ref. No. 76 disease in children: A systematic review and meta-analysis
(Yu Q, et al. Front Pediatr. 2022;10:837116.)

- To systematically evaluate and compare the diagnostic performance of imaging techniques
Study Objective - | -
based on hepatic histology in pediatric NAFLD

Type of study A systematic review and meta-analysis

11 studies: 3 studies with MRE

No. of study population | | | | | |
(8 prospective studies, 1 retrospective study, 9 studies using the blind method)

Outcome The sensitivity and specificity of the imaging technology in diagnosing pediatric NAFLD

64.0% had any fibrosis, 29.1% significant fibrosis, 13.8% advance fibrosis, 2.8% cirrhosis
Table 4 Sensitivity and specificity of each elastography technique in the diagnosis of

significant fibrosis (=F2)

Imaging technology Number of studies Sensitivity (95% Cl) Specificity (95% CI)
TE 2 100% (74-100) 97% (91-99)
MRE 2 63% (48-77) 83% (70-93)
SWE 1 88% (62-98) 96% (87-100)
Result of outcomes US-THE 1 97% (83-100) 100% (90-100)

(each outcome) Table 5 Sensitivity and specificity of each elastography technique in the diagnosis of

advanced fibrosis (=F3)

, , Sensitivity Specificity
Imaging technology Number of studies
(95% Cl) (95% ClI)
TE 1 100% (48-100) 100% (92-100)
MRE 2 58% (37-77) 91% (84-96)
US-THE 1 100% (81-100) 80% (66-90)

Serious limitation

| | Serious (small sample size)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Serious (high heterogeneity = 82.5, 92%)
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or  Downgrade (small sample size, high heterogeneity)

downgrade
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Ref. No. 78

Study Obijective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 79

Study Objective

Type of study
No. of study population

QOutcome
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Accuracy and reproducibility of transient elastography for the diagnosis of fibrosis in
pediatric nonalcoholic steatohepatitis
(Nobili V, et al. Hepatology. 2008;48:442-8.)

To assess the accuracy of TE in identifying different degrees of fibrosis in a cohort of

consecutive children and adolescents with NASH

Prospective study (ltaly)

52 biopsy-proven nonalcoholic steatohepatitis (mean age 13.6 + 2.44 years; range,

4-17 years)

The accuracy of TE in NASH (compared to liver histology)

.AUROC: > F1 = 0.97 (90% CI, 0.90-0.99), > F2 = 0.99 (90% Cl, 0.92-0.99), > F3 = 1
(90% Cl, 0.94-1)

Fibroscan (Echosens, Paris, France)

: . Cut-off Sensitivity Specificity
Fibrosis PPV (% NPV (% +LR -LR
(kPa) (%) (%) (%) (%)
1 - 97 91 97 91 10.72 0.02
=
(93-100) (77-100) (93-100)  (77-100) (3.02-47.44) (0.006-0.12)
> - 100 92 80 100 12.67 0.00
=
(82—100) (82—97) (59—92) (93—100) (5.23—30.12)  (0—0.20)
100 100 100 100 Inf. 0.00
>3 10.2
(65—100) (94—100)  (65—100) (94—100) (15.95—Inf)  (0—0.35)
Not serious
Not serious
Not serious
Not serious
Not serious
Low

Not upgrade or downgrade

Transient elastography is a useful noninvasive tool for the evaluation of fibrosis in paediatric
chronic liver disease
(Fitzpatrick E, et al. J Pediatr Gastroenterol Nutr. 2013;56:72-6.)

To compare tools for noninvasive assessment of liver fibrosis in a paediatric cohort
(TE/liver biopsy)

Prospective cross-sectional study (UK)
N = 101, median age 13.6 years (range 6—18 years), CLD (27 NAFLD and others)

The diagnostic accuracy of TE in CLD (NAFLD and others)
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Result of outcomes
(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision

Level of quality for each
outcome

Reasons to upgrade or
downgrade

Ref. No. 80

Study Objective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

In NAFLD,
.F2 (significant fibrosis) cut-off 6.1 kPa, sensitivity 60%, specificity 78%, AUROC 0.73
.> F3 (severe fibrosis) cut-off 6.9 kPa, sensitivity 72%, specificity 85%, AUROC 0.8

Serious (small sample size)

Not serious
Not serious
Not serious

Not serious

Very low

Downgrade (small sample size)

Usefulness of transient elastography for non-invasive diagnosis of liver fibrosis in pediatric
non-alcoholic steatohepatitis
(Kwon YD, et al. J Korean Med Sci. 2019;34:e165.)

To examine the feasibility and usefulness of FibroScan® in children, as well as to investigate

the features of the FibroScan®-based liver profile in obese and non-obese children

Prospective study (Korea)

N =106 (59 BMI > P 95", obese group, 47 non-obese group) (mean age 10.56 + 2.62

years)

Useful of Fibroscan in steatosis, fibrosis, correlation to other parameters (LFT, NAFLD fibro-
sis score, APRI, BARD)

.LSM positive correlation with not only AST levels (r = 0.525, P < 0.001), ALT levels
(r=0.594, P < 0.001), and APRI (r = 0.480, P = 0.001), which are conventional predictive
iIndices for hepatic steatosis and fibrosis, but also with the insulin resistance index
homeostasis model assessment for insulin resistance ([HOMA-IR], r = 0.400, P < 0.047)

-Non-obese group: plot logarithmically converted LSM values presented relatively normal
distribution.

.CAP: P95 = 272 dB/m

.LSM: P95 = 5.5 kPa

Table 3. Diagnostic Accuracy of Shear Wave Speed ¢ for Detection of Fibrosis Stage

Index Obese (n = 59) Fibrosis (n = 30) Non - Fibrosis (n = 29)
NAFLD fibrosis score -3.91 £ 2.07 -3.45 * 2.51 -4.39 + 1.38
APRI 0.91 £ 0.18 0.27 +0.18° 0.14 £ 0.16°
BARD score 1.08 + 1.06 0.67 * 0.80° 152 +1.12°

Values are presented as mean + standard deviation. Continuous variables variables were analyzed using the 7-test’

NAFLD = non-alcoholic fatty liver disease, APRI = AST-to-platelet ratio index, BARD = BMI+AST/ALT ratio + diabetes mellitus,
BMI = body mass index, AST = aspartate aminotransferase, ALT = alanine aminotransferase.

*pP=0.032: °~=0.005.
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Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision

Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 81

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Not serious

Not serious
Not serious
Not serious

Not serious

Low

Not upgrade or downgrade

Combined paediatric NAFLD fibrosis index and transient elastography to predict clinically
significant fibrosis in children with fatty liver disease
(Alkhouri N, et al. Liver Int. 2013;33:79-85.)

To evaluate the performance of PNFI, TE and their combination in predicting clinically

significant fibrosis (F >2) in a group of children with biopsy-proven NAFLD

Prospective study (US)

67 children with biopsy-proven NAFLD, age 5.5 to 11.3 years

Non-invasive tests (PNFI/ TE) to predict significant fibrosis in children with fatty liver

disease (compare to histology)

> F2 fibrosis (clinically significant)

.PNFI: age, waist circumference [WC] and triglycerides

.Fibroscan (Echosens, Paris, France), S probe

Cut-off > F2 (significant fibrosis)

.TE: AUC 1 (95% CI, 0.981-1.00), accuracy 100%, cut-off 8.6 kPa

.PNFI: AUC 0.75 (95% CI, 0.632-0.820), accuracy 97%, cut-off 8.2 (p = 0.005)

Not serious

Not serious
Not serious
Not serious

Not serious

Low

Not upgrade or downgrade
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Ref. No. 82

Study Objective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness
Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade
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Diagnostic performance of MR elastography for liver fibrosis in children and young adults
with a spectrum of liver diseases
(Trout AT, et al. Radiology. 2018;287:824-32.)

To assess the diagnostic performance of MR elastography-derived liver stiffness values for
liver fibrosis in a pediatric and young adult population with a spectrum of liver disease

compared with liver histopathology
Retrospective study (US)

86 patients, 49 (57%) were male, median age of 14.2 years (range, 0.3—20.6 years)
(patients younger than 21 years of age who underwent MR elastography and liver biopsy
within 3 months for indications other than liver transplantation or Fontan palliation of

congenital heart disease, 44 (51.2%) patients were diagnosed with fatty liver disease)

. The use of MRE to differentiate the fibrotic stages

- Diagnostic cut-off for fibrotic stages

Distribution of histology (Ludwig stage) of 44 patients: FO=14,F1 =7,F2=21,F3=2,F4 =0
Performance of MRE for differentiation of NAFLD stage FO-F1 from > F2, at a cut-off of
2.28 kPa

.AUC was 0.53 (95% CI, 0.35-0.71)

.Sensitivity at 52.2% (95% Cl, 39.8-64.5)

. Specificity at 71.4% (95% CI, 60.3-82.6)

*The relevant of histology and test: unclear

Serious (retrospective study, small sample size)

Not serious

Serious (different in population, fatty liver disease 55.8%, various liver disease)
Not serious

Not able to evaluate

Low

Downgrade (small sample size, indirectness)
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Ref. No. 83

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Magnetic resonance elastography measured shear stiffness as a biomarker of fibrosis
in pediatric nonalcoholic fatty liver disease
(Schwimmer JB, et al. Hepatology. 2017;66:1474-85.)

To determine accuracy of MRE for detection of fibrosis and advanced fibrosis in children
with NAFLD

Prospective, multi-center study (US)
N = 90, mean *+ SD of age was 13.1 + 2.4 years, all with biopsy-proven

Sensitivity, specificity, positive predictive value, negative predictive value, and total accuracy
of MRE

Histological fibrosis stage, N (%): FO = 54 (60%), F1 = 24 (26.7%), F2 = 6 (6.7%), F3 =
5(5.5%), F4 =1 (1%)

Table 2. Cross-Validated Diagnostic Performance by Analysis Method and Fibrosis Outcomes

Fibrosis Center 1 Manual Analysis Center 2 Manual Analysis Automated Analysis

Any Fibrosis (Stage 0 vs Stages 1 - 4)

Cut - off 2.77 2.69 2.78

Sensitivity 44.4% (27.9 - 61.9) 47.2% (30.4 - 64.5) 44.4% (27.9 - 61.9)
Specificity 90.7% (79.7 - 96.9) 88.9% (77.4 - 95.8) 90.7% (79.7 - 96.9)
PPV 76.2% (52.8 - 91.8) 73.9% (51.6 - 89.8) 76.2% (52.8 - 91.8)
NPV 71.0% (58.8 - 81.3) 71.6% (59.3 - 82.0) 71.0% (58.8 - 81.3)
Total Accuracy 72.2% (61.8 - 81.1) 72.2% (61.8 - 81.1) 72.2% (61.8 - 81.1)

Advanced Fibrosis (Stage 0 - 2 vs Stages 3 - 4)

Cut - off 3.05 3.03 3.33

Sensitivity 50.0% (11.8 - 88.2) 33.3% (4.3 - 77.7) 33.3% (4.3 - 77.7)
Specificity 91.7% (83.6 - 96.6) 94.0% (86.7 - 98.0) 90.5% (82.1 - 95.8)
PPV 30.0% (6.7 - 65.2) 28.6% (3.7 - 71.0) 20.0% (2.5 - 55.6)
NPV 96.2% (89.4 - 99.2) 95.2% (88.1 - 98.7) 95.0% (87.7 - 98.6)
Total Accuracy 88.9% (80.5 - 94.5) 90.0% (81.9 - 95.3) 86.7% (77.9 - 92.9)

Relevance between test and histology: center 1 p = 0.2337, center 2 p = 0.0101,
center 3 p = 0.5375

Not serious

Not serious

Serious (difference in intervention, incomplete MRE 5%)
Not serious

Not able to evaluate

Low

Not upgrade or downgrade
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Ref. No. 85

Study Obijective

Type of study
No. of study population

The evaluation of hepatic fibrosis scores in children with nonalcoholic fatty liver disease
(Mansoor S, et al. Dig Dis Sci. 2015;60:1440-7.)

To assess the utility of fibrosis scores (AST/ALT ratio, AST/platelet ratio index [APRI],
NAFLD fibrosis score [NFS], and FIB-4 index) in predicting different stages of fibrosis

among American children
Multicenter retrospective study (US)
92 children with biopsy-proven NAFLD (mean age 13.3 + 3 years, female 33%)

i The performance of the different noninvasive hepatic fibrosis scores for prediction of
utcome
presence of fibrosis

-Eleven (12 %) subjects had no fibrosis, 35 (38 %) had fibrosis score of 1, 26 (28 %) had
fibrosis score of 2, and 20 (22 %) had a score of 3
-Any fibrosis (F1—F4) consisting of 78 subjects (84.5 %); significant fibrosis (F2—F4)
consisting of 46 subjects (50 %) and advanced fibrosis (F3-4) consisting of 22 subjects Iin
total (47.8 %)
.ROC analysis
.AST/ALT; any fibrosis 0.572 (95% CI, 0.350-0.793), significant fibrosis 0.585 (0.466-
0.703), advanced fibrosis 0.441 (0.316-0.565)
.APRI; any fibrosis 0.800 (0.695-0.904), significant fibrosis 0.666 (0.553- 0.778),
advanced fibrosis 0.628 (0.478-0.77/8)
-NAFLD fibrosis score; any fibrosis 0.470 (0.259-0.681), significant fibrosis 0.554
(0.435-0.673), advanced fibrosis 0.521 (0.385-0.657)
.FIB-4 index; any fibrosis 0.547 (0.375-0.719), significant fibrosis 0.686 (0.576-0.797),
advanced fibrosis 0.367 (0.231-0.503)
-APRI had a fair diagnostic accuracy for the presence of any fibrosis and poor diagnostic

Result of outcomes

accuracy for significant or advanced fibrosis
-AST/ALT, NFS, and FIB-4 index all either had poor diagnostic accuracy or failed to
diagnose the presence of any, significant, or advanced fibrosis

Serious limitation

(risk of bias)
Publication bias

Serious (small sample size)

Not serious

Indirectness Not serious

Inconsistency Not able to evaluate

Imprecision Serious (wide range of 95% ClI)
Level of quality for each

Low
outcome

Reasons to upgrade or - o
Downgrade (small sample size, imprecision)

downgrade

The development of the pediatric NAFLD fibrosis score (PNFS) to predict the presence of
Ref. No. 86 advanced fibrosis in children with nonalcoholic fatty liver disease

(Alkhouri N, et al. PloS one. 2014;9:€104558.)

To assess the utility of commonly used adult fibrosis scores in pediatric NAFLD (PNFS,
Study Objective APRI, NAFLD Fibrosis Score and FIB-4 Index) and to develop a pediatric specific fibrosis

score that can predict advanced fibrosis

Type of study A large cohort (Rome, ltaly)
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No. of study population

Outcome

Result of outcomes

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 87

Study Objective
Type of study
No. of study population

Outcome

Result of outcomes

Serious limitation
(risk of bias)

wnnenrlianisauainmlsasuasladuluGn w.e. 2566

242 pediatric patients with biopsy-proven NAFLD

The AUROC

. The AUROC for PNFS; 0.74 (95% ClI, 0.66-0.82)
.Cut-off of PNFS 26%: specificity, sensitivity, positive and negative predictive values of
92%, 31%, 41% and 88%, respectively (high specificity)
.Cut-off of PNFS 8%: specificity, sensitivity, positive and negative predictive values of
33%, 97%, 20% and 99%, respectively (high sensitivity)
. The AUROC for APRI, NAFLD Fibrosis Score and FIB-4 Index; 0.67, 0.64, 0.60 respectively

Not serious

Not serious
Not serious
Not able to evaluate

Serious (no data of 95% CI in APRI, NAFLD Fibrosis Score and FIB-4 Index)

Low

Downgrade (imprecision)

A clinical model to predict fibrosis on liver biopsy in paediatric subjects with nonalcoholic
fatty liver disease
(Kulkarni S, et al. Clin Obes. 2021;11:€12472.)

To identify non-invasive parameters to predict advanced NAFLD and fibrosis
(novel scoring system, AST: PLAT, APRI and FIB-4)

Retrospective study (US)

55 patients, age 3—21 years, had biopsy-confirmed NAFLD (-mean age 13 years 5 months,
male 65%)

The AUROC analysis for the events NAS >4 and fibrosis >2

Histological features; fibrosis scores (0—4)

.Based on liver biopsy, 13 (23.6%) had stage 0 fibrosis, 25 patients (45.4%) had stage 1
fibrosis, 11 (20%) had stage 2 fibrosis and 4(7.3%) had stage 3 fibrosis, 2 (3.6%) patients
were found to have cirrhosis.

Novel scoring system = aif [BMI% x 0.07, GGT x 0.04, 25-OH Vitamin D x (-0.5),

Platelets x (-0.03)]

.AUC for novel scoring system predicted significant fibrosis (fibrosis score > 2); 0.945

(o = 0.0082)

.AUC for other models to predict significant fibrosis; AST: PLAT, APRI and FIB-4 were:
0.689, 0.688, and 0.72 respectively

Serious (small sample size)
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Publication bias Not serious

Indirectness Not serious
Inconsistency Not able to evaluate
Imprecision Serious (no data of 95% Cl)

Level of quality for each
Low
outcome

Reasons to upgrade or - o
Downgrade (small sample size, imprecision)
downgrade

Non-invasive diagnostic test for advanced fibrosis in adolescents with non-alcoholic
Ref. No. 88 fatty liver disease
(Mosca A, et al. Front Pediatr. 2022;10:885576.)

To evaluate the usefulness of fibrosis scores (aspartate aminotransferase/Platelet Index
Study Objective [APRI], FIB-4, NAFLD Fibrosis Score [NFS]) in predicting different degrees of fibrosis among
children with biopsy-proven NAFLD

Type of study Retrospective study (Italy)

No. of study population 286 adolescents with biopsy-proven NAFLD (mean age 14.3 years + 2.5, male 53.6%)

The AUROC, sensitivity, specificity, PPV, and NPV of non-invasive diagnostic test for
Outcome
advanced fibrosis

.140 (49.3%) patients had F (fibrosis score) = 1, 31 (10.8%) had F = 2 and 2 (0.66%)
had F = 3
. The area under the curve (AUROC); APRI (0.61, 95% CI 0.556-0.679, p < 0.001), NFS
(0.53; 95% CI, 0.510-0.635, p = 0.05) and FIB-4 (0.54; 95% CI, 0.482-0.608, p = 0.12)
Result of outcomes .PPV and NPV values for detecting any fibrosis (F > 1); APRI had a PPV of 62.77%
(95% CI 57.96—67.35) and an NPV of 52.01% (95% CI| 46.54—57.43), FIB-4 and NFS
showed the same PPV (62%; 95% CI, 57—67) and NPV (52%; 95% ClI, 46.5—57 .4)
.APRI scores perform better than NFS and FIB-4 for identifying significant fibrosis in
patients with NAFLD but do not have PPVs so high to be considered diagnostic tool.

Serious limitation

| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not able to evaluate
Imprecision Not serious
Level of quality for each

Low

outcome

Reasons to upgrade or
Not upgrade or downgrade
downgrade
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Ref. No. 89

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias

Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome

Reasons to upgrade or

downgrade

Diagnostic accuracy of fibrosis tests in children with non- alcoholic fatty liver disease:

A systematic review
(Draijer LG, et al. Liver Int. 2021;41:2087-100.)

To evaluate the diagnostic accuracy of non-invasive methods for staging liver fibrosis in

children with NAFLD

A systematic review

20 studies with a total of 1,787 NAFLD subjects (3 studies of SWE; 2 of studies are ref 1,

ref 2 in this assessment form); mean age range 8.5 to 14.1 years (time interval between liver

biopsy and test 0 day-6 months)

Sensitivity, specificity, AUC of fibrosis test

Table 1 Characteristic of studies about SWE

: H|stolgg|oal Time interval (liver Target condition/
Author, year Population scoring : N
biopsy and test) N (%)
system
Phelps, Various liver METAVIR and NASH
2016 diseases CRN 0 days > >F1/4 (80)
Garcovich, Biopsy-proven L
2017 NASH Brunt within 6 m 68 >F2/16 (24)
Farmakis, Various liver METAVIR, Ishak and e
2019 diseases NASH CRN within 1 m 33 >F1/26 (79)
Table 2 Studies of SWE on detecting mild fibrosis
Detecting mild fibrosis (=F1)
AUC Sens Spec PPV
Study, year Test (95%Cl) Threshold (95%Cl) (95%Cl) (95%C)
Point SWE
0.75 75 100
Phelps, 2016  (Siemens Acuson >1.7 m/s 100
$3000) (0.33- 1.00) (19-99) (3-100)
SWE
Garcovich, 2017  (Aixplorer US 0.924 >5.1 kPa 86 99 98
(0.86- 0.98)
system)
2D-SWE
0.554 83 27 69
F kis, 201 E LOGIQE >1.2
armakis, 2019 (GE LOGIQES ) 109 765y 2129 M/ (60-95) (6-61) (60-77)
system)
Table 3 Studies of SWE on detecting significant fibrosis
Detecting significant fibrosis (>F2)
AUC Sens Spec PPV
Threshol
Study, year (95% Cl) reshold (95% Cl) (95% Cl) (95% Cl)
0.966 88 96 88
ich, 2017 >6.7 kP
Garcovich, 20 (0.95-0.99) S/ 1R (62-98) (87-100) (64-99)

Serious (no RCT)

Not serious

Not serious
Not able to evaluate (no I° reported)

Not serious

Moderate

Downgrade (not able to evaluate inconsistency, no RCT)
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Mean age,
year (SD)

11.2 (2.7)
12.6 (2.5)

13.3 (3.4)

NPV
(95%Cl)

50
(15-85)

72

43
(17-74)

NPV
(95% Cl)

96
(87-98)
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4. nssnunlas tulaen (nonpharmacologic treatment)

Association between alanine aminotransferase as surrogate of fatty liver disease and physical
Ref. No. 44 activity and sedentary time in adolescents with obesity
(Julian V, et al. Eur J Pediatr. 2022;181:3119-29.)

To compare patterns of sedentary (SED) time (more sedentary, SED+ vs less sedentary,

SED-), moderate to vigorous physical activity (MVPA) time (more active, MVPA+ vs less active,

Study Objective - |
MVPA-), and combinations of behaviors (SED-/MVPA +, SED-/MVPA-, SED+/MVPA+,
SED+/MVPA-) regarding nonalcoholic fatty liver diseases (NAFLD) markers
Type of study Cross-sectional study (Europe)
No. of study | | |
o 134 children and adolescents with obesity (13.4 + 2.2 years; 10-17 years, Tanner stage Ill-1V)
population

.Compare patterns of Sedentary (SED), Moderate to vigorous physical activity (MVPA), and

combinations of SED and MVPA times regarding ALT, GGT, AST and AST/ALT ratio, and Liver
Outcome fat content (LFC)

.Investigate correlations between SED time, PA levels, and NAFLD markers in children and

adolescents with obesity

.Hepatic health was better in SED- [lower ALT, GGT, and MRI-LFC (p < 0.05), higher AST/
ALT (p < 0.01)] vs SED+ and in MVPA+ [lower ALT (p < 0.05), higher AST/ALT (p < 0.01)] vs
MVPA- groups after adjustment for age, gender, and Tanner stages.
. SED-/MVPA+ group had the best hepatic health.
Result of outcomes  .SED-/MVPA- group had lower ALT and GGT and higher AST/ALT (p < 0.05) in comparison
(each outcome) with SED +/MVPA+ group independently of BMI.
.SED time was positively associated with biochemical (high ALT, low AST/ALT ratio) and
imaging (high MRI-LFC) markers independently of MVPA.
.MVPA time was associated with biochemical markers (low ALT, high AST/ALT) but these

associations were no longer significant after adjustment for SED time.

Serious limitation

| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious
Level of quality for

Low

each outcome

Reasons to upgrade
Not upgrade or downgrade
or downgrade
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Ref. No. 90

Study Obijective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 91

Study Objective

Type of study

No. of study population

Outcome

A multidisciplinary clinical program is effective in stabilizing BMI and reducing transaminase

levels in pediatric patients with NAFLD
(DeVore S, et al. J Pediatr Gastroenterol Nutr. 2013;57:119-23.)

To evaluate outcomes of lifestyle management from multidisciplinary clinical program

Prospective cohort study (US)

83 patients (1-year follow up), 39 patients (completed 1-year follow-up)

The patients were obese (BMI >95 percentile), 76% were severely obese (BMI >99 percentile).

Weight and BMI change, AST, ALT, lipid profile, insulin

.Decreased mean BMI z score (-0.1 U, p < 0.05)
.Decreased mean ALT levels (-36 U/L), AST levels (-22 U/L), p < 0.05

Serious (follow-up rate 47%)

Not serious
Not serious
Not able to evaluate

Not able to evaluate

Low

Downgrade (loss follow-up> 20%)

Effects of obesity reduction on transient elastography-based parameters in pediatric
non-alcoholic fatty liver disease
(Isoura Y, et al. Obes Res Clin Pract. 2020;14:473-8.)

To clarify the effects of obesity reduction on non-alcoholic fatty liver disease (NAFLD)

In obese children

Descriptive study

.26 pediatric patients (26 boys; median age, 13.0 years; range, 6.4—16.6 years)
. Age-appropriate diet and exercise, met with a dietitian and received education on
age-appropriate calorie intake and macronutrient composition and short-term weight

control by admission to hospital)

Reductions in body weight, BMI percentile, CAP, and LS (liver stiffness)

wnnenrlianisauainmlsasuasladuluGn w.e. 2566

13



.10/26 subjects failed to reduce their body weight with regular hospital visit-supported
self-directed weight control and were admitted to hospital.

Multivariate analysis result

.Baseline CAP (p = 0.003) and reduction in weight (p = 0.04) were significantly associated
Result of outcomes | | - | | |

with CAP reduction, whereas reduction in weight (p = 0.01) and alanine aminotransferase
(each outcome) o | | |

(b = 0.02) were significantly associated with LS reduction.

. Short-term weight control by hospital admission (24.9 + 9.5 days) provid ed significantly
higher reduction in weight and BMI percentile (both p < 0.0001) and was associated with

reduction of CAP and LS (p = 0.04 and 0.01)
Serious limitation

| | Serious (all male, small sample size)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not able to evaluate
Imprecision Not able to evaluate

Level of quality for each
Very low
outcome

Reasons to upgrade |
Downgrade (small sample size and sex preference)
or downgrade

Health outcomes of youth in clinical pediatric weight management programs in POWER

Ref. No. 92 |
(Kumar S, et al. J Pediatr. 2019;208:57-65.€4.)
. To describe changes in BMI

Study Objective . To describe the changes in cardiometabolic risk factors as reflected by blood pressure
measurements and laboratory measures (including ALT)

Type of study Multicenter prospective observational cohort study (US)

| 6,454 children and adolescents (2-18 years of age)
No. of study population | | | | | |
(median age 11 years [IQR, 9-14 years]; 53% white, 32% Hispanic; 73% with severe obesity)

Outcome The change in BMI, BP, ALT, TG, HbA1c

. Patients with normalization of an initially abnormal ALT at 6 months had significantly
greater improvement in %BMIp95 than those with persistent abnormality in the ALT
Result of outcomes (median, -5.2 vs -1.35; adjusted p = 0.002).
(each outcome) . Youth with an increase in ALT from a normal value at baseline to an abnormal value at 6
months had a significant worsening in %BMIp95, whereas those who had persistently

normal ALT showed improvement in %BMIp95 (median, 0.48 vs -2.5; adjusted p = 0.006).
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Serious limitation
(risk of bias)

Publication bias

Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 93

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Not serious

Not serious

Not serious
Not able to evaluate

Not able to evaluate

Moderate

Not upgrade or downgrade

Effect of vitamin E on aminotransferase levels and insulin resistance in children with
non-alcoholic fatty liver disease
(Nobili V, et al. Aliment Pharmacol Ther. 2006;24:1553-61.)

To compare the effect of a nutritional program alone or combined with alpha-tocopherol
and ascorbic acid on alanine aminotransferase (ALT) levels, and insulin resistance (IR)

In biopsy-proven NAFLD children

RCT (ltaly)

.Nutritional counselling consisted of a low-calorie diet for subjects with a BMI = 85th
percentile and an iso-calorie diet for normal weight subjects.

.A 12-month double-blind treatment of nutritional counselling plus placebo (group A) or diet

plus oral vitamin supplementation [vitamin E 600 |U/day and vitamin C 500 mg/day (group B)

88 patients (placebo = 43, intervention = 45)
Group A1 (weight loss > 20% of excessive body weight) = 29, group A2 = 14, group B
(weight loss > 20% of excessive body weight) = 37, group B2 = 8)

Alanine aminotransferase (ALT) levels and insulin resistance (IR)

At month 12 (comparison between group A and B)

.ALT (32.67 + 8.09 vs. 32.18 £ 11.39 IU/L; p = NS)

.HOMA-IR (1.52 £ 0.66 vs. 1.84 £ 0.95 IU/L; p = NS)

.Weight loss (32% vs. 35%; p = NS)

Among subjects who lost > 20% of EBW: ALT and body weight percentage changes were
significantly related (r(o) = 0.260; p = 0.03).

Among subject who lost weight > 1 kg: ALT decreased by 36% (59.13 + 4.11 vs. 30.27

+ 1.46 IU/L; p < 0.001) in group A and 42% (68.19 * 5.68 vs. 31.92 + 1.92 IU/L;

P < 0.0001) in group B.

Serious (small sample size in each group)
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Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 94

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

wnnenrlianisauainmlsasuasladulubn w.e. 2566

Not serious

Not serious

Not able to evaluate

Not able to evaluate
Moderate

Downgrade (small sample size)

NAFLD in children: A prospective clinical-pathological study and effect of lifestyle advice
(Nobili V, et al. Hepatology. 2006;44:458-65.)

To determine the beneficial effects of lifestyle intervention with diet and physical exercise
in children with NAFLD

Prospective cohort study (ltaly)

84 untreated patients (59 male, 25 female) with a mean age of 11.7 * 3.3 years (range,

3-18.8)

(All patients and guardians participated in a 1-hour nutritional counseling, prescribed

a balanced, low-calorie diet with 25-30 kcal/kg/d; carbohydrate 50%-60%, fat 23%-30%,
protein 15%-20% and moderate exercise program of aerobic exercise for 30-45 min/d at

least 3 times a week)
The change in BMI, BP, AST, ALT, lipid profile, insulin

.Increased liver fibrosis was present in 49 (58.1%) patients and was independently
associated with obesity (OR 2.7; 95% CI, 1.2-6.2) and age (1-year increase; OR 1.2; 95%
Cl, 1.04-1.5).

.Overall, patients losing >5% of body weight had higher improvements in ALT levels
(-35 £ 33 vs -20 *+ 20 IU/L, respectively; p < 0.05).

Not serious

Not serious
Not serious
Not able to evaluate

Not able to evaluate

Moderate

Not upgrade or downgrade
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Ref. No. 95

Study Objective

Type of study

No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation

(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade
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The effect of weight loss on pediatric nonalcoholic fatty liver disease
(St-dules DE, et al. ISRN Gastroenterol. 2013;2013:398297.)

To evaluate the effectiveness of weight loss on reducing serum alanine aminotransferase
(ALT) in pediatric NAFLD

Descriptive study (US)

81 overweight pediatric patients (70 male; median age 14.1 years; range 11.2—16.2 years)
Follow-up data was available for:

.47/81 (58%) from 1—4 months

.26/81 (32%) from 5—8 months

.19/81 (23%) from 9—12 months

.19/81 (23%) beyond one year

The relationship between the change in body weight and BMI z-score, and the change
in ALT

Reduction of ALT level (U/L) among subjects with follow-up data of

.1—4 months: -32 + 66 (p = 0.016)

.9—8 months: -30 + 65 (p = 0.134)

.9—12 months: -37 £ 75 (p = 0.157)

.Beyond one year: -45 + 69 (p = 0.014)

(Neither was body weight (-0.2 to +7.1 kg) or BMI z-score (-0.12 to -0.05) significantly
reduced, nor were changes in these variables associated with the change in alanine

aminotransferase.)

Serious (small sample size in each follow-up period)

Not serious
Not serious
Not able to evaluate

Not able to evaluate

Very low

Downgrade (small sample size in each follow-up period)
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Lifestyle intervention and antioxidant therapy in children with nonalcoholic fatty liver disease:
Ref. No. 96 A randomized, controlled trial
(Nobili V, et al. Hepatology. 2008;48:119-28.)

- . Primary objective: change in liver histology on repeated biopsy at 24 months
Study Objective , , , , , . e
.Secondary end points: changes in bodyweight, liver enzymes, and insulin sensitivity

Type of study RCT (ltaly)

53 patients with biopsy-proven NAFLD (placebo = 28, intervention = 25)
.Nutritional counselling consisted of a low-calorie diet for subjects with BMI = 85th
No. of study population percentile and an iso-calorie diet for normal weight subjects.
-A 24-month double-blind treatment of nutritional counselling plus placebo (group A) or diet

plus oral vitamin supplementation [vitamin E 600 |U/day and vitamin C 500 mg/day (group B)

Outcome Alanine aminotransferase (ALT) levels, insulin resistance (IR), liver histology

. The median weight loss and BMI were similar in the placebo and antioxidant groups
(-4.75 [range, -16 to 4.0] versus -5.5 [range, -12.2 to 0.4] kg, p = 0.9 and -2.88

[range, -7.6 to 0.69] versus -3.5 [range, -5.32 to 0.52] kg/m°, p = 0.3, respectively).
Result of outcomes

. A significant improvement was noted in both groups in grade of steatosis, lobular
(each outcome)

iInflammation, and hepatocyte ballooning, and in the mean NAFLD activity score.
.Correlation between ALT and % change in BMI: r = -0.062 (p = 0.57)

.Correlation between AST and % change in BMI: = 0.075 (p = 0.49)

Serious limitation

| | Serious (small sample size)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not able to evaluate
Imprecision Not able to evaluate

Level of quality for each
Moderate
outcome

Reasons to upgrade or |
Downgrade (small sample size)

downgrade
Important food sources of fructose-containing sugars and non-alcoholic fatty liver disease:
Ref. No. 97 A systematic review and meta-analysis of controlled trials
(Lee D, et al. Nutrients. 2022;14:2846.)
L To evaluate the effect of fructose-containing sugars by food source at different levels of
Study Objective , , _
energy control on non-alcoholic fatty liver disease (NAFLD) markers
Type of study Systematic review and meta-analysis of controlled trials

51 reports (75 trial comparisons, N = 2,059) of 10 food sources (sugar-sweetened beverages
, (SSBs); sweetened dairy alternative; 100% fruit juice; fruit; dried fruit; mixed fruit sources;

No. of study population - , , ,
sweets and desserts; added nutritive sweetener; honey; and mixed sources with SSBs) in

predominantly healthy mixed weight or overweight/obese younger adults
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. Primary outcome was intrahepatocellular lipid (IHCL)

.Secondary outcomes were alanine aminotransferase (ALT) and aspartate

Outcome |
aminotransferase (AST)

(effect of fructose-containing sugars: substitution, addition, subtraction, ad libitum)

. Total fructose-containing sugars increased IHCL (standardized mean difference = 1.72
[95% CI, 1.08 to 2.36], p < 0.001) in addition trials and decreased AST in subtraction
trials with no effect on any outcome in substitution or ad libitum trials.

. There was evidence of influence by food source with SSBs increasing IHCL and ALT in

Result of outcomes - | | | | | | |
addition trials and mixed sources (with SSBs) decreasing AST in subtraction trials.

(each outcome) | | |
. The certainty of evidence was high for the effect on IHCL and moderate for the effect on
ALT for SSBs in addition trials, low for the effect on AST for the removal of energy from

mixed sources (with SSBs) in subtraction trials, and generally low to moderate for all other

comparisons.

Serious limitation |
| | Not serious

(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious
Level of quality for each |

High

outcome

Reasons to upgrade or
Not upgrade or downgrade

downgrade
Effect of a low free sugar diet vs usual diet on nonalcoholic fatty liver disease in adolescent
Ref. No. 98 boys: A randomized clinical trial
(Schwimmer JB, et al. JAMA. 2019;321:256-65.)
- To determine the effects of a diet low in free sugars (those sugars added to foods and
Study Objective | | - | |
beverages and occurring naturally in fruit juices) in adolescent boys with NAFLD
Type of study Open-label, 8 week randomized clinical trial (US)

| .20 cases in intervention group: restrict free sugar intake less than 3% of daily calories
No. of study population |
.20 cases Iin control group

. Primary outcome was change in hepatic steatosis estimated by magnetic resonance imaging
proton density fat fraction (MRI-PDFF) measurement between baseline and 8 weeks.
Outcome . The minimal clinically important difference in hepatic steatosis was assumed to be 4%.
. There were 12 secondary outcomes, including change in alanine aminotransferase (ALT)

level and diet adherence.
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. The mean decreased in hepatic steatosis from baseline to week 8 was significantly greater

for the intervention diet group (25% to 17%) vs the usual diet group (21% to 20%) and the

adjusted week 8 mean difference was #16.23% (95% Cl, 19.45% to a13.02%; p < 0.001).

. The geometric mean decrease in ALT level from baseline to 8 weeks was significantly
Result of outcomes | | | |

greater for the intervention diet group (103 U/L to 61 U/L) vs the usual diet group (82 U/L

to 75 U/L) and the adjusted ratio of the geometric means at week 8 was 0.65 U/L (95% ClI,

0.53-0.81 U/L; p < 0.001).

-Adherence to the diet was high in the intervention diet group (18 of 20 reported intake of

(each outcome)

<3% of calories from free sugar during the intervention).

Serious limitation

| | Serious (small sample size)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or |
Downgrade (small sample size)
downgrade

Dietary sugar restriction reduces hepatic de novo lipogenesis (DNL) in adolescent boys with
Ref. No. 99 fatty liver disease
(Cohen CC, et al. J Clin Invest. 2021;131:€150996.)

To evaluate the effects of 8 weeks of dietary sugar restriction on hepatic DNL in adolescent

Study Objective |
boys (11-16 years) with NAFLD
RCT (US)
Type of study Treatment group; low sugar diet x 8 weeks (16 cases), reduced sugar from 9.9 to 1.1%

Control group; usual diet x 8 weeks (13 cases)

No. of study population  Adolescent boys with NAFLD (N = 29)

-Hepatic DNL
.Correlations between DNL and change in hepatic fat (MRI-PDFF) and other metabolic

outcomes (fasting insulin, glucose concentration, lipids, liver enzymes)

Outcome
(Hepatic DNL was measured as percentage contribution to plasma triglyceride palmitate
using a 7-day metabolic labeling protocol with heavy water)
(Hepatic fat was measured by magnetic resonance imaging—proton density fat fraction)
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-Hepatic DNL was significantly decreased in the treatment group (from 34.6% to 24.1%)
versus the control group (33.9% to 34.6%) (adjusted week 8 mean difference: —10.6%
[95% CI, —19.1%, —2.0%]), which was paralleled by greater decreases in hepatic fat
(25.5% 10 17.9% vs. 19.5% to 18.8%) and fasting insulin (44.3 to 34.7 vs. 35.5 to 37.0

Result of outcomes A IU/mL).

(each outcome) .Percentage change in DNL during the intervention correlated significantly with changes in
free-sugar intake (r = 0.48, p = 0.011), insulin (r = 0.40, p = 0.047), and alanine
aminotransferase (ALT) (r = 0.39, p = 0.049), but not hepatic fat (r = 0.13, p = 0.532).
.Dietary sugar restriction reduces hepatic DNL and fasting insulin, in addition to reductions

In hepatic fat and ALT, among adolescents with NAFLD.

Serious limitation

| | Serious (Small sample size)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or |
Downgrade (small sample size)

downgrade
Effect of restriction of foods with high fructose corn syrup content on metabolic indices and
Ref. No. 100 fatty liver in obese children
(Ibarra-Reynoso LDR, et al. Obes Facts. 2017;10:332-40.)
To evaluate the effect of restriction of foods with high fructose content in obese
Study Obijective
school children
Type of study Prospective cohort (Mexico)

54 obese children (6 to 11 years old) with high fructose consumption (> 70 g/day) were
No. of study population
iInstructed to adhere to dietary fructose restriction (< 20 g/day) for 6 weeks.

Anthropometry, liver ultrasound as well as glucose, insulin, lipids, leptin, IGFBP1,
Outcome
and RBP4 serum levels
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Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 101

Study Objective

Type of study

No. of study population

. Participants had 80% adherence and reported decreased fructose consumption (110 + 38.6 to
11.4 + 12.0 g/day) and also a significant decrease in caloric (2,384 + 568 to 1,757 + 387 kcal/
day) and carbohydrate consumption (302 * 80.4 to 203 *+ 56.0 g/day).

. The severity of steatosis improved significantly after fructose restriction (p < 0.000001).

.No changes in BMI, systolic blood pressure, or diastolic blood pressure

.Only triglyceride levels decreased (1.44 + 0.43 to 1.31 = 0.38 mmol/L).

- High-density lipoprotein cholesterol showed a marginal increase (1.45 + 0.19 to 1.56
+ 0.44 mmol/L).

.Insulin resistance and RBP4 did not change.

-In school children, the restriction of high fructose foods with a decrease of caloric and
carbohydrate intake at 6 weeks did not induce weight loss; however, triglyceride levels

and hepatic steatosis decreased.

Serious (small sample size)

Not serious
Not serious
Not serious

Not serious

Low

Downgrade (small sample size)

Effects of dietary and lifestyle interventions on liver, clinical and metabolic parameters
in children and adolescents with non-alcoholic fatty liver disease: A systematic review
(Katsagoni CN, et al. Nutrients. 2020;12:2864.)

To evaluate the efficacy of diet or exercise interventions on liver enzymes and intrahepatic
triglyceride content (IHTG), as well as on anthropometric data, glucose metabolism, and

lipid profile factors in children with NAFLD
Systematic review

10 RCTs, 3 studies (N = 164) on diet plus physical activity (no RCT on physical activity
alone)

.Subjects aged below or equal to 18 years old.

-.NAFLD diagnosis was based either on imaging or biopsy.

.Imaging included ultrasound (US) or proton magnetic resonance spectroscopy (1H—MRS)

or magnetic resonance imaging (MRI) of the liver.
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Changes in the serum levels of liver enzymes [ALT, AST, GGT], changes in intrahepatic
Outcome triglycerides content (IHTG) as assessed by 'H-MRS or MRS, or in liver echogenicity,

based on ultrasound or improvements in liver histology (when available)

The results were inconclusive and, therefore, we could not make specific recommendations
regarding diet and exercise in children with NAFLD.
Result of outcomes .5 studies (N = 123): resolution of NAFLD or ALT was not reported in any study (between
(each outcome) group-diet improved liver characteristics including ALT, AST, GGT, and IHTG reported
only in a study by Schwimmer et al.)
.3 studies (N = 164) evaluated diet + physical activity

Serious limitation

| | Serious (small sample size)
(risk of bias)

Publication bias Not serious

Indirectness Serious (studies on diet plus physical activity)
Inconsistency Serious (heterogeneity in study population)
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or - | |
Downgrade (small sample size, indirectness, inconsistency)

downgrade
Effects of aerobic versus resistance exercise without caloric restriction on abdominal fat,
Ref. No. 103 intrahepatic lipid, and insulin sensitivity in obese adolescent boys: A randomized, controlled trial
(Lee S, et al. Diabetes. 2012;61:2787-95.)
To examine the effects of aerobic (AE) versus resistance exercise (RE), without caloric
Study Obijective restriction, on abdominal obesity, ectopic fat in the liver and skeletal muscle, and insulin
action and secretion in obese adolescent boys
Type of study RCT (3-month intervention period) (US)

45 male adolescent 12-18 years (Tanner stages llI-IV): control = 11, aerobic exercise = 15,
No. of study population  resistance exercise = 16

Exclusion: syndromic obesity, other diseases

.Changes in body weight and waist circumference (WC)

.Changes in total fat and skeletal muscle mass
Outcome . . . S . "
.Changes in abdominal fat, intrahepatic lipid, and intramyocellular lipid

.Changes in insulin action and secretion

- Significant reduction in body weight, WC, total adiposity (%), intrahepatic lipid (%),

abdominal subcutaneous, and visceral fat in both groups

Result of outcomes o | |
-.Small but significant reduction of BMI in RE group

(each outcome) o | | - "
.Significant increase in total skeletal muscle mass and improvement of insulin sensitivity

iIn RE group
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Serious limitation

| | Serious (sex preference: boy, small sample size)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not able to evaluate
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or |
Downgrade (sex preference: boy, small sample size)

downgrade
Aerobic exercise but not resistance exercise reduces intrahepatic lipid content and visceral
Ref. No. 104 fat and improves insulin sensitivity in obese adolescent girls: A randomized controlled trial
(Lee S, et al. Am J Physiol Endocrinol Metab. 2013;305:1222-9.)
- To evaluate the effects of aerobic (AE) vs. resistance exercise (RE) alone on visceral
Study Objective . . . L o e .
adipose tissue (VAT), intrahepatic lipid, and insulin sensitivity in obese girls
Type of study RCT (3-month follow-up) (US)

44 obese adolescent girls (BMI =95th percentile, 12-18 years, Tanner stage lll, IV, V) with
| abdominal obesity (waist circumference 106.5 + 11.1 cm) were randomized to 3 months of
No. of study population | o
180 min/week AE (N = 16) or RE (N = 16) or a non-exercising control group (N = 12)

(36 subjects were analyzed)

. Total fat and VAT were assessed by MRI and intrahepatic lipid by proton magnetic
resonance spectroscopy.

Outcome .Intermuscular adipose tissue (IMAT) was measured by CT.
-Insulin sensitivity was evaluated by a 3-h hyperinsulinemic (80 mU'mZ'min_1)

euglycemic clamp

.Compared with controls (0.13 *+ 1.10 kg), body weight did not change in the AE (—1.31

+ 1.43 kg) and RE (—0.31 + 1.38 kg) groups.

.Despite the absence of weight loss, total body fat (%) and IMAT significantly decreased in
both exercise groups compared with control.

.Compared with controls, significant reductions in VAT (—15.68 + 7.64 sz) and intrahepat-

Result of outcomes

(each outcome) ic lipid (—1.70 + 0.74%) and improvement in insulin sensitivity (0.92 + 0.27 mg*

Ne "min~ per microU/ml) were observed in the AE group but not the RE group.
-Improvements in insulin sensitivity in the AE group were associated with the reductions in
total AT mass (r = —0.65, p = 0.02).

.In obese adolescent girls, AE but not RE is effective in reducing liver fat and visceral

adiposity and improving insulin sensitivity independent of weight loss or calorie restriction.
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Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 105

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Serious (sex preference: female, not clarify analyzed subjects, small sample size)

Not serious
Not serious
Not able to evaluate

Not serious

Moderate

Downgrade (sex preference: female, not clarify analyzed subjects, small sample size)

Effect of lifestyle intervention on non-alcoholic fatty liver disease in Chinese obese children
(Wang CL, et al. World J Gastroenterol. 2008;14:1598-602.)

To investigate the effect of lifestyle intervention on non-alcoholic fatty liver disease (NAFLD)

in Chinese obese children
RCT (1-month follow-up) (China)

/6 obese children (52 males), aged 10 to 17 years with NAFLD, enrolled for a one-month
intervention

.Group 1, consisting of 38 obese children, was an untreated control group without any
Intervention.

.Group 2, consisting of 19 obese children in summer camp, was strictly controlled only
by lifestyle intervention.

.Group 3, consisting of 19 obese children, received oral vitamin E therapy at a dose of
100 mg/day.

-Height, weight, fasting blood glucose (FBG), fasting serum insulin (FINS), ALT, AST, TG,
total cholesterol (TCHO) and homeostasis model assent-insulin resistance (HOMA-IR)
were measured at baseline and after one month.

-Ultrasonographic study of the liver

.BMI, ALT, AST, TG, TCHO and HOMA-IR were successfully improved except in group 1.

.BMI and ALT in group 2 were reduced more significantly than in group 3 (2.44 *+ 0.82 vs
1.45 + 0.80 kg/m°, p = 0.001 and 88.58 + 39.99 vs 63.69 + 27.05 U/L, p = 0.040,
respectively).

.Both a short-term lifestyle intervention and vitamin E therapy have an effect on NAFLD in
obese children. Compared with vitamin E, lifestyle intervention is more effective. Therefore,

lifestyle intervention should represent the first step in the management of children with
NAFLD.

Serious (small sample size and sex preference)
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Publication bias
Indirectness
Inconsistency

Imprecision
Level of quality for each

outcome
Reasons to upgrade or

downgrade

Ref. No. 106

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes
(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each
outcome

Reasons to upgrade or
downgrade

wnnenrlianisauainmlsasuasladulubn w.e. 2566

Not serious
Not serious
Not able to evaluate

Not serious

Moderate

Downgrade (small sample size and sex preference)

Changes in liver enzymes and metabolic profile in adolescents with fatty liver following
exercise interventions
(Iraji H, et al. Pediatr Gastroenterol Hepatol Nutr. 2021;24:54-64.)

To compare the changes in liver enzymes and metabolic profile in adolescents with fatty
liver following selected school-based exercise (SBE) and high-intensity interval training
(HIIT) interventions

Semi-experimental study (Iran)

34 obese male adolescents with clinically defined NAFLD were divided into the HIIT

(N = 11, age 12.81 + 1.02 years, body mass index [BMI] = 26.68 + 2.32 kg/m®), selected
SBE (N = 11, age 13.39 * 0.95 years, BMI = 26.47 + 1.74 kg/mz), and control (N = 12,
age 13.14 + 1.49 years, BMI = 26.45 + 2.21 kg/m°) groups.

Ultrasonography NAFLD grade, peak oxygen uptake (VO2 k), lipid profile, insulin resistance,
pea

and alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels of the

participants were measured before and after the exercise interventions.

.BMI, waist-to-hip ratio, and body fat percentage of the participants decreased, and

a significant increase in VO2 _was observed after the intervention (HIIT group showed
pea

a significant improvement compared with the SBE group, p < 0.01).

. Significant reductions were observed in the levels of insulin resistance, triglyceride,

total cholesterol, ALT, and AST In both groups, although high-density lipoprotein levels
decreased only in the HIIT group (p < 0.01).

-HIIT and SBE are equally effective in improving health parameters in obese children and
adolescents.

Serious (sex preference: male, small sample size)

Not serious
Not serious
Not able to evaluate

Not serious

Low

Downgrade (sex preference: male, small sample size)
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Efficacy of dietary intervention and physical activity in children and adolescents with
Ref. No. 107 nonalcoholic fatty liver disease associated with obesity: A scoping review
(Caro-Sabido EA, et al. Rev Gastroenterol Mex (Engl Ed). 2019;84:185-94.)

To evaluate the efficacy of dietary interventions, antioxidant supplementation, physical
Study Objective activity, and nutritional and psychologic counseling in the treatment of children and

adolescents with non-alcoholic fatty liver disease associated with obesity
Type of study Systematic review

22 articles (923 subjects, 477 boys and 446 girls, aged 6-18 years)
| (The most frequently used intervention variables were diet and physical activity. The
No. of study population | | | |
interventions had different durations, but most were carried out for one year. Some

authors employed ascorbic acid, vitamin E, or omega-3 fatty acid supplementation.)

Degrees of improvement in the variables analyzed in the majority of the studies, such as a
Outcome decrease in ALT levels, a reduced frequency of steatosis (determined through US or

MRI/MR spectroscopy or histology), and a decrease in body mass index.

The dietary interventions, omega-3 fatty acid supplementation, physical activity, and
nutritional and psychologic counseling were identified as efficacious measures in the
treatment of non-alcoholic fatty liver disease associated with obesity in children and adoles-
cents, according to biochemical or imaging study indicators, within the time frame of the
Result of outcomes intervention.
(each outcome) .Decreased in BMI z-score: -0.82 (95% ClI, -1.26 to -0.37)
.Decreased ALT levels: -1.35 (95% ClI, -1.92 to -0.78), since the heterogeneity was
Increased (p < 0.001)
. The risk of steatosis reduced by 61% after the intervention (RR grouped = 0.39; 95%

Cl, 0.27-0.56)
Serious limitation |
| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Serious (heterogeneity)
Imprecision Not serious
Level of quality for each
Moderate

outcome

Reasons to upgrade or | |
Downgrade (inconsistency)
downgrade

wnnenrlianisauainmlsasuasladuluGn w.e. 2566 127



The effects of exercise on abdominal fat and liver enzymes in pediatric obesity:
Ref. No. 108 A systematic review and meta-analysis
(Gonzélez-Ruiz K, et al. Child Obes. 2017;13:272-82.)

- To determine the effectiveness of exercise interventions on abdominal fat, liver enzymes,
Study Objective | | | |
and intrahepatic fat in overweight and obese youth

Type of study Systematic review and meta-analysis

No. of study population 14 clinical trials (1,231 subjects)

The effect of supervised exercise interventions on abdominal fat (visceral and subcutaneous
Outcome fat), liver enzymes (alanine aminotransferase, aspartate aminotransferase, and gamma-

glutamyl transferase), and intrahepatic fat.

.Exercise was associated with a significant reduction in visceral (SMD = -0.661; 95% ClI,
-0.976 to -0.346; p < 0.001), subcutaneous (SMD = -0.352; 95% Cl, -0.517 to -0.186;
p < 0.001) and intrahepatic fat (SMD = -0.802; 95% ClI, -1.124 to -0.480; p < 0.001), as
well as gamma-glutamyl transferase (SMD = -0.726; 95% ClI, -1.203 to -0.249; p < 0.001),
Result of outcomes but did not alter any other liver enzyme.
(each outcome) .Subgroup analysis recommends exercise programs that involve aerobic exercise longer
than three sessions per week.
. This meta-analysis supports current recommendation for physical exercise, mainly aerobic,
as an effective intervention for nonalcoholic fatty liver disease progression by targeting

hepatic lipid composition, visceral and subcutaneous adipose tissue.

Serious limitation

| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious
Level of quality for each |

High

outcome

Reasons to upgrade or
Not upgrade or downgrade
downgrade
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Ref. No. 109

Study Objective

Type of study
No. of study population

Qutcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Non-alcoholic fatty liver disease in children and adolescents: Lifestyle change - a systematic

review and meta-analysis
(Utz-Melere M, et al. Ann Hepatol. 2018;17:345-54.)

To analyze the impact of lifestyle changes on body mass index (BMI), AST and steatosis

In children and adolescents with nonalcoholic fatty liver disease (NAFLD)
Systematic review and meta-analysis
19 studies that had evaluated 923 subjects (477 boys and 446 qirls) aged 6-18 years

BMI, aminotransferase, and steatosis

.In most studies, the intervention included aerobic exercise and diet.
.In 9 studies, BMI improved significantly following the intervention.

.Many studies reported a benefit from the intervention on aminotransferase levels.

.Lifestyle changes also had a significant impact on steatosis, reducing the risk by 61%.

Not serious

Not serious
Not serious
Serious (heterogeneity)

Not serious

Moderate

Downgrade (inconsistency)
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Effects of exercise modality on insulin resistance and ectopic fat in adolescents
Ref. No. 110 with overweight and obesity: A randomized clinical trial
(Lee S, et al. J Pediatr. 2019;206:91-8.e1.)

To examine a combined aerobic exercise and resistance exercise is more effective than
Study Objective either AE or RE alone in improving insulin sensitivity and reducing total adiposity and

ectopic fat in adolescents
Type of study RCT (6-month follow-up) (US)

118 sedentary adolescents with overweight/obesity (BMI > 85th percentile, 12—17 years)

(Participants were randomized to one of the following 6-month exercise groups (3 days/
No. of study population  week, 180 min/week): AE (N = 38), RE (N = 40) and combined AE and RE (N = 40).

Tanner stage II-lll, IV-V)

(Complete protocol 85 participants: 30 AE, 28 RE and 27 combined)

.Primary outcome: change in insulin-stimulated glucose disposal (Rd) by a 3-hour
hyperinsulinemic-euglycemic clamp

Outcome o |
.Secondary outcomes: changes in liver fat by proton magnetic resonance spectroscopy

and inter-muscular adipose tissue (IMAT) by computed tomography

. Total adiposity reduced similarly in all groups (—2%, p < 0.05)
. After adjusting for age and sex, Rd increased (p < 0.05) in all groups, with the increase in
Result of oUtcomes the AE group being greater than the RE group (1.7 + 0.1 versus 0.7 + 0.1 mg/kg/min,
p < 0.05), but not different from the combined group (1.2 + 0.1 mg/kg/min).
.Liver fat was reduced (p < 0.05) in the AE (—0.6%) and combined (—0.6%) groups,
but not in the RE group (—0.3%, p > 0.05).

.IMAT decreased (p < 0.05) similarly in all groups.

(each outcome)

Serious limitation

| | Serious (small sample size, loss follow up-equally)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not able to evaluate
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or |
Downgrade (small sample size, loss follow up-equally)
downgrade
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5. N133n®¥16887 (pharmacologic treatment)

Effect of vitamin E or metformin for treatment of nonalcoholic fatty liver disease in children
Ref. No. 116 and adolescents: The TONIC randomized controlled trial
(Lavine JE, et al. JAMA. 2011; 305: 1659—68.)

- To determine the improvement of NAFLD in children underwent vitamin E or metformin
Study Objective
treatment

Type of study Double-blind, randomized controlled trial (US)

Children & adolescents aged 8-17 years with NAFLD (diagnosed by liver biopsy)
-Metformin 1,000 mg/day for 96 weeks (N = 57)

-Vitamin E 800 IU/day for 96 weeks (N = 58)

.Placebo (N = 58)

No. of study population

Outcome Improvement of NAFLD assessed by ALT and liver histology

Metformin compared 1o placebo

.Sustained reduction of ALT (48-96 weeks): non-significance

-Histologic features

.Mean change of hepatocellular ballooning score: significance (p = 0.04); -0.3
(95% ClI, -0.6 to -0.0) vs 0.1 (95% CI, -0.2 to 0.3)

-Mean change in NAFLD activity score: non-significance

.Resolving of NASH: non-significance

Result of outcomes
Vitamin E compared to placebo

(each outcome)
.Sustained reduction of ALT (48-96 weeks): non-significance

-Histologic features

.Mean change of hepatocellular ballooning score: significance (p = 0.006); —0.5
(95% CI, —0.8 to —0.3) vs 0.1 (95% Cl, -0.2 to 0.3)

.Mean change in NAFLD activity score: significance (p = 0.02); —1.8 (95% Cl,
—2.4t0 —1.2) vs -0.7 (95% CI, —1.3 to —0.2)

.Resolving of NASH: significance (p = 0.006); 58% (95% ClI, 42-73) vs 28%
(95% ClI, 15-45)

Serious limitation

| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious
Level of quality for each |

High

outcome

Reasons to upgrade or
Not upgrade or downgrade
downgrade
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Ref. No. 117

Study Objective

Type of study

No. of study population

Qutcome

Result of outcomes
(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness

Inconsistency
Imprecision

Level of quality for each
outcome

Reasons to upgrade or
downgrade

Ref. No. 118

Study Objective

Type of study

No. of study population

Outcome

wnnenrlianisauainmlsasuasladulubn w.e. 2566

Long-term effects of metformin and lifestyle modification on nonalcoholic fatty liver disease

obese adolescents
(Tock L, et al. J Obes. 2010;2010:831901.)

To assess the effects of metformin plus lifestyle intervention on insulin levels and steatosis
assessed by ultrasonography in obese adolescents

Double-blind, randomized controlled trial (Brazil)

Adolescent boys aged 15-19 years with primary obesity and NAFLD (diagnosed by
ultrasonography)

-Metformin 500 mg bid for 12 m & lifestyle modification (N = 21)

.Placebo & lifestyle modification (N = 14)

.US: visceral, subcutaneous fat, degree of liver steatosis (classified as degree | to lll)
. Fasting blood glucose, insulin, insulin resistance, and aminotransferases

AST, ALT: non-significance

Prevalence of NAFLD by US after intervention (all patients presented with degree
-1l at baseline)

.Metformin & lifestyle modification: 46.2-100%

.Placebo & lifestyle modification: 50-100%

(no report of p-value)

Body weight, BMI, insulin concentration, HOMA-IR, visceral fat: significant reduction

Serious (potential selection bias: diagnosed by ultrasonography and lack of histologic
assessment)

Not serious
Serious

Not serious

Serious (not report estimated effect size and its precision, not mention the randomization
to treatment vs placebo)

Moderate

Downgrade (lack of histologic assessment, sex preference, imprecision, selection bias)

Metformin use in children with nonalcoholic fatty liver disease: an open-label, 24-month,
observational pilot study
(Nobili V, et al. Clin Ther. 2008;30:1168-76.)

To assess the effects of metformin on fatty liver disease in obese or overweight children

Open-label, observational study (Italy)

Children and adolescents aged 9-18 years with obesity or overweight and NAFLD or NASH
(diagnosed by biopsy)

-Metformin 1500 mg/day for 24 months plus lifestyle modification (N = 28)
. Lifestyle modification (N = 29)

ALT, US, liver histology: steatosis, ballooning of hepatocyte
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At 24 months follow-up
Result of outcomes L , , .
-ALT: non-significanceLiver histology: non-significance

(each outcome) , ,
.US liver: decrease brightness (93% vs 86%)

Serious limitation (risk of | | | | -
Serious (non-randomized/selection bias, no blinding)

bias)

Publication bias Not serious

Indirectness Not serious

Inconsistency Not serious

Imprecision Serious (the study did not report estimated effect size and its precision)

Level of quality for each
Moderate
outcome

Reasons to upgrade or - o
Downgrade (study design, imprecision)

downgrade

Effect of vitamin E and metformin on fatty liver disease in obese children- randomized
Ref. No. 119 clinical trial

(Shiasi Arani K, et al. Iranian J Publ Health. 2014:43;1417-23.)
Study Objective To assess the effects of vitamin E and metformin on fatty liver disease in obese children
Type of study Randomized controlled trial, metformin vs vit E (no placebo) (Iran)

Children & adolescents aged 4-18 years with obesity and NAFLD (diagnosed by
ultrasonography), 128 children enrolled and 119 completed; mean age 10 years
Intervention period 4 months

No. of study population  .Metformin 500 mg bid (age < 12 years) (N = 36)
-Metformin 500 mg tid (age > 12 years) (N = 28)
-Vitamin E 400 U/day (N = 28)
-Vitamin E 800 U/day (N = 27)

Outcome Remission of fatty liver (diagnosed by ultrasonography at 2 and 4 months of treatment)

Remission rate by ultrasonography (summation of 2 and 4 months after onset of treatment)
-Metformin 500 mg bid: 50%

-Metformin 500 mg tid: 57%

-Vitamin E 400 U/day: 54%

-Vitamin E 800 U/day: 62%

Result of outcomes

(each outcome)

Serious limitation

| | Serious (no blinding, no placebo, lack of histologic assessment)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Serious (the study did not report estimated effect size and its precision)

Level of quality for each
Moderate
outcome

Reasons to upgrade or | | | | o
Downgrade (study design, lack of histologic assessment, imprecision)
downgrade
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Ref. No. 120

Study Objective

Type of study

No. of study population

Outcome

Result of outcomes

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

wnnenrlianisauainmlsasuasladulubn w.e. 2566

Treatment of non-alcoholic fatty liver disease with metformin versus lifestyle intervention
in insulin-resistant adolescents
(Nadeau KJ, et al. Pediatr Diabetes. 2009;10:5-13.)

To investigate the effect of metformin in adolescents with NAFLD and insulin-resistant
Randomized, double-blind, placebo-controlled trial (US)

50 obese adolescents (age 12—18 Y) with insulin resistant (fasting insulin level > 25
microunits/mL or HOMA-IR > 3.5 and two of three of the following: acanthosis nigricans,
body mass index (BMI) > 30 kg/m2 or > 95% for age, or family history of type 2 diabetes)
and with or without NAFLD (diagnosed by ultrasound)

Mean age was 15.1 Y, and mean BMI 39.8 + 0.9 kg/m2 (range 28—55 kg/mz).

Metformin group: N = 37 and placebo group: N = 13

In metformin group, initially on 500 mg of metformin or placebo once daily, increased to

500 mg twice daily at 1 month and then to 850 mg twice daily at 2 months (total 6 months)
Serum glucose, insulin, lipid profiles, ALT, AST, GGT, liver ultrasound

. Overall, the entire cohort showed a significant improvement compared to baseline with
lowered mean fasting insulin (p = 0.04), GGT (p < 0.002), and ALT (p < 0.003).

. Subjects who received metformin had significantly lower fasting insulin (mean change -9.8
+ 3.4 vs. —0.1 = 2.6 microunits/mL [p < 0.025]), fatty liver score (mean change -0.5 *+ 0.1
vs. +0.35 = 0.28, p < 0.04), and prevalence of steatosis (90% vs. 61%, p < 0.04)
compared to placebo.

. At 6 months, subjects with initial fatty liver who received metformin had significantly lower
fasting insulin (mean change -13.4 + 4.1 vs. +4.2 + 4.2 microunits/mL, p < 0.05) and fatty

liver score (-0.4 + 0.19 vs. +0.2 £ 0.1, p < 0.05) than those who received placebo.
Serious (small sample size, use ultrasound)

Not serious
Not serious
Not able to evaluate

Not serious

Moderate

Downgrade (small sample size, use ultrasound)
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Ref. No. 121

Study Obijective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation
(risk of bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Vitamin E in paediatric non-alcoholic fatty liver disease: A meta-analysis

(Lin M, et al. Clin Res Hepatol Gastroenterol. 2021;45:101530.)
To evaluate the used vitamin E as a treatment for NAFLD in children in the past ten years
Meta-analysis (RCT: vitamin E, children, NAFLD)

10 clinical trials: 9 RCTs and 1 NRCT (age 3.6-18.8 years) (ltaly, China, US, Iran, Turkey)
(Total: 625 cases; vitamin E 275 cases, placebo/no treatment 294 cases, other treatment
196 cases)

(Dose 15-900 U, median 600 |U; duration 1-30 months, mean 10.6 months)

.BMI, serum lipid levels (TG, LDL, HDL, TCHO), plasma glucose levels (FSG, insulin,
HOMA-IR)

.Liver function (ALT, AST, GGT)

.Pathology (NAS, ballooning degeneration, fibrosis)

Data expressed as mean difference and 95% ClI

LFT

.ALT: N = 246 vs 264, -8.62 [-22.41, 5.16], p = 0.22 (I = 96%)

.AST: N = 232 vs 250, -6.53 [-16.02, 2.96], p = 0.18 (I° = 94%)

.GGT: N = 155 vs 155, 0.28 [-3.27, 3.82], p = 0.88 (I° = 0%)

Liver histology improvement

.NAS: N = 75 vs 77, -1.04 [-1.83, -0.25] (p = 0.01), I° = 0%, favor treatment but low number
of children

.Ballooning: N = 75 vs 77, 1.14 [-2.38, 4.67] (p = 0.53), I° = 96%

.Fibrosis: N = 75 vs 77, -0.09 [-0.51, 0.34] (p = 0.69), I’ < 50%

Serious (ethnic groups, age, formula/dose of vitamin E, diet and exercise guidelines,

selection bias)

Not serious

Not serious

Serious (heterogeneity, dose and duration of treatment)

Not serious

Moderate

Downgrade (high heterogeneity and risk of bias)
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Ref. No. 123

Study Obijective

Type of study

No. of study population

Outcome

Result of outcomes

(each outcome)

Serious limitation (risk of
bias)

Publication bias
Indirectness
Inconsistency
Imprecision

Level of quality for each
outcome

Reasons to upgrade or

downgrade

Ref. No. 124

Study Objective

Type of study

No. of study population

Vitamin D and nonalcoholic fatty liver disease in children: A randomized controlled clinical trial
(El Amrousey D, et al. Eur J Pediatr. 2022;181:579—86.)

To assess the effects of vitamin D on fatty liver disease in obese children with vitamin D
deficiency

Double-blind, randomized controlled trial (Egypt)

Obese children aged < 18 years and serum 25(0OH)D < 20 ng/ml with NAFLD (diagnosed
by liver biopsy)

-Vitamin D3 (2,000 |U/day) for 6 months (N = 50)

.Placebo (N = 50)

.Anthropometric measurements, vitamin D level
.Liver histology (pathologist blinded to study): NAS score (steatosis, ballooning, inflammation)
.AST, ALT, TG, LDL, FBG, FBI, and HOMA-IR

Comparison between vit D vs placebo group after 6 months of treatment
.Hepatic steatosis and lobular inflammation: significant reduction
-Hepatocyte ballooning or hepatic fibrosis: non-significance

.AST, ALT, TG, LDL, FBG, FBI, and HOMA-IR: significant reduction

-Vitamin D level, HDL.: significant elevation

Serious (no record of physical activity)

Not serious
Not serious
Not serious

Serious (the study did not report estimated effect size and its precision)

Moderate

Downgrade (potential confounding factors; no records of physical activity, imprecision)

Vitamin D effect on ultrasonography and laboratory indices and biochemical indicators in the
blood: An interventional study on 12 to 18-year-old children with fatty liver
(Namakin K, et al. Pediatr Gastroenterol Hepatol Nutr. 2021;24:187-96.)

To determining the effects of vitamin D on fatty liver disease in overweight and obese

children with vitamin D deficiency

Double-blind, randomized controlled trial (Iran)

Obese children aged 12-18 years and serum 25(0OH)D < 30 ng/ml with NAFLD (diagnosed
by ultrasonography)

-Vitamin D (50,000 |U/week) for 12 weeks (N = 51)

.Placebo (N = 50)
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.Liver ultrasonography

Outcome | | |
.AST, ALT, AP, LDL, HDL, TG, cholesterol, FBG, albumin, uric acid, FBI, and HOMA-IR
Comparison between vit D vs placebo group after 12 weeks of treatment
Result of outcomes .Grading of liver steatosis (1-2 grade): significant reduction (82% vs 40%, p < 0.0001)
(each outcome) .ALT: significant difference (-2.10 + 10.48 vs -0.002 = 8.92, p = 0.03)

-Vitamin D level: significant difference (17.17 £ 6.22 vs 1.84 + 3.91, p < 0.001)

Serious limitation

| | Not serious
(risk of bias)
Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious
Imprecision Not serious
Level of quality for each

Moderate

outcome

Reasons to upgrade or | |
Downgrade (low number patients, lack of histology assessment)

downgrade
The benefit of probiotics in pediatric nonalcoholic fatty liver disease: A meta-analysis of
Ref. No. 125 randomized control trials
(Gkiourtzis, N, et al. J Pediatr Gastroenterol Nutr. 2022;75: e31—7.)
Study Objective To assess the effects of probiotics on fatty liver disease in children
Type of study Systematic review and meta-analysis

Children and adolescents aged <18 years with NAFLD (diagnosed by US, CT, MRI or liver

biopsy) in RCT

Using the following probiotics for >8 weeks

4 RCTs (N = 238)

| .2 studies: Streptococcus thermophilus, Bifidobacterium breve, Bifidobacterium infantis,

No. of study population 5 , , , , , ,

Bifidobacterium longum, Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus

paracasei, Lactobacillus delbrueckii subsp. Bulgaricus

.1 study: Lactobacillus rhamnosus strain GG (12 billion CFU daily) or

.1 study: Mixture of Lactobacillus acidophilus, Bifidobacterium lactis, Bifidobacterium

bifidum, and Lactobacillus rhamnosus

Changes of transaminases, US hepatic steatosis, anthropometric characteristics, total

Outcome | |
cholesterol, triglycerides
.ALT: significant reduction (WMD = —7.51 IU/L, 95% CI, —11.28 to —3.73, I* = 0%,
p < 0.0001)
Result of outcomes -ALT: significant reduction (WMD = —6.46 |U/L, 95% CIl, —9.31 to —3.61, * = 0%,
(each outcome) p < 0.00001)
-Ultrasonographic steatosis: significant reduction
.Anthropometric characteristics, total cholesterol, triglycerides: significant reduction
Lme\in%ﬂﬁﬁ’ami@LLa%'ﬂm‘[iﬂéfuﬁl’evlmﬁulmﬁﬂ W.71. 2566 137



Serious limitation
(risk of bias)

Publication bias

Indirectness

Inconsistency

Imprecision

Level of quality for each

outcome

Reasons to upgrade or

downgrade

Ref. No. 126

Study Objective
Type of study

No. of study population

Outcome

Result of outcomes

Serious limitation
(risk of bias)

Publication bias
Indirectness

Inconsistency

Serious (selection bias, lack of histologic assessment)

Not serious

Not serious

Not serious

Not serious

Moderate

Downgrade (potential selection bias and lack of histologic assessment)

Effect of synbiotic supplementation in children with nonalcoholic fatty liver disease:
A randomized controlled trial
(Poparn H, et al.  Med Assoc Thai. 2020;103:99-104.)

To investigate the effect of synbiotic supplementation in children with NAFLD
Randomized, double-blind, placebo-controlled trial (Thailand)

37 children with NAFLD (diagnosed by controlled attenuation parameter value of greater
than 225 dB/m without other causes of fatty liver)

Synbiotic group: N = 18 (mean age 13.3 * 2.1 years, male 78%)

Placebo group: N = 19 (mean age 11.26 + 2.7 years, male 58%)

In synbiotic group, received a mixture of chicory inulin, Lactobacillus acidophilus,

and Bifidobacterium lactis or placebo for 16 weeks

Body mass index (BMI), serum alanine transaminase (ALT), and liver stiffness
measurement (LSM) with simultaneous CAP determination were assessed at baseline

and after the completion of the intervention.

. The median (IQR) between-group difference in change from baseline for BMI Z-score,

serum ALT, CAP, and LSM values were not statistically significant.
Serious (small sample size, not biopsy-proven)

Not serious
Not serious

Not able to evaluate

Imprecision Not serious
Level of quality for each
Moderate
outcome
Reasons to upgrade or
Downgrade
downgrade
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Can omega-3 fatty acids be beneficial in pediatric NAFLD? A systematic review and
Ref. No. 128 meta-analysis
(Dionysopoulos G, et al. Crit Rev Food Sci Nutr. 2022:1-9.)

To provide a detailled summary of the evidence about the efficacy of omega-3 in the treatment

Study Objective
of pediatric NAFLD

Type of study Systematic review and meta-analysis of RCT

6 RCTs (N = 378 patients) (1 with biopsy proven, 5 with US)
No. of study population  Treatment with omega-3 compared to placebo (daily dose ranging between 250-1000 mg,

duration 24 weeks to 24 months)

.Changes in serum transaminases concentration, BMI, and improvement of ultrasonographic
Outcome liver steatosis

.Changes in lipid profile, GGT, FBS, HOMA-IR, and waist circumference

Statistically significant reduction in transaminases, liver steatosis assessed by ultrasonography
and a decrease in BMI

.ALT: MD = —11.34 IU/L, 95% Cl, —15.61 to —7.07, p < 0.01, I* = 0%

.AST: MD = —4.72 IU/L, 95% CI, —8.09 to —1.36, p = 0.006, I° = 0%

.Improvement of liver steatosis (OR: 0.31, 95% ClI, 0.16-0.62; p = 0.001, ° = 12%)

.BMI: MD = —1.15 kg/m°, 95% CIl, —2.22 to —0.09, p = 0.03, I’ = 56%

Significant changes of TG, HDL, and HOMA-IR

Result of outcomes

(each outcome)

Serious limitation

| | Serious (no liver histology on FU)
(risk of bias)

Publication bias Not serious
Indirectness Not serious
Inconsistency Not serious (only 1 study that I° = 56%)
Imprecision Not serious

Level of quality for each
Moderate
outcome

Reasons to upgrade or | |
Downgrade (no liver histology on FU)
downgrade
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