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Abstract

Non-alcoholic fatty liver disease (NAFLD) is the most common cause of liver disease in children.
With increasing prevalence of childhood obesity, NAFLD is increasingly seen in children. The prevalence
varies according to the population studied (race and ethnicity) and the definition of NAFLD used in the
study. In Iran, the prevalence of NAFLD in obese children ranges from 50% to 55% and in the general
population of children is about 17%. Most patients with NAFLD are asymptomatic. However, abdominal
pain may be present in the right and upper extremity, and hepatomegaly or non-specific symptoms such
as abdominal discomfort, weakness, fatigue or attention disorder may also be seen. Diagnostic methods of
NAFLD include laboratory tests, biomarkers, biopsy, and imaging studies such as ultrasound, CT, MRI.
There is no definitive treatment for non-alcoholic liver disease. Modification of some risk factors such as
obesity, diabetes, and hyperlipidemia are often recommended, but weight loss is more beneficial. Early
diagnosis of NAFLD in children and its management can reduce further complications. Therefore, in this
study, we reviewed the articles published on NAFLD in children (until 2017) using electronic databases,
including PubMed, ProQuest, Scopus, and Google Scholar. We reviewed the signs of NAFLD, its
epidemiology, etiology, complications, laboratory findings, different diagnostic methods, treatments, and
follow up procedures.

Keywords: nonalcoholic fatty liver disease, children, metabolic syndrome, steatohepatitis

J Mazandaran Univ Med Sci 2018; 28 (165):230- 242 (Persian).

* Corresponding Author: Ahmad Hormati - Gastroenterology and Hepatology Disease Research Center, Qom University of
Medical Sciences, Beheshti Hospital, Qom, Iran (E-mail: hormatia@yahoo.com)

230


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

oo (—S D) yee—L colS Biba L as
(PWo—PIEP) 1WQY Jlw )8 190 d)lodds @didas § Cuny 8)gs

UlSagS ja LISl pe wpp uS (g jlay

"algs Sl Juailgol
‘”’ruﬁo).‘, o>l
"5SS o guaio
AGL:BTM
238>

Sl gt GRIFIL AL O3S 55 AST olen e (5 mLi (NAFLD) s o S ol
5305 ) aallles )50 Comaz 4 at OF o 05k oo 0> O85> glodulp )5k 4 NAFLD (058
AST § e ool 0l plail oS Slalllan 53 Oyl 55 Tl S gline candllan 53 o3lizul 35 50 NAFLD (i a5 (o 5B
Al o3 S S35 WV 550 OS5 55 o se8 Caamaz )3 9 ko300 B OY 0 Bl D558 51, 0

YU 5 Sl Cand 5 (o5 35 Sl SKas (Il ol b ckizs Cdle O3l NAFLD @ Sz Oylew 3571
Sla by bl 23ls 3 s a5 Pt b (Soust (Cind (oS8 ()l e bzl b o3l b JE sl
SMRI CT (315 g il 5130 0 Sldlas s S5l so ¢ Atol3T Gl (olow opl ainds
Joo b5 oSy Ml Bl sy S o AST (sl 0dd Sl B Oleys il g
ooz 5 36 So)lse A @ e Ll Solo ol e 5 P08 355 0leys 5 a5 0SS
0> alie g se SVl aslizal b ods plowil Slallle y SSaglot ($o50 skt 4 adlan ) o3 1 35 8
WSS O uS e 5 Sole 3550 53 Google Scholar 4 Scopus (ProQuest PubMed _sled| L;meu_g
S8 3 Olays 5 B3I asis sla s, ¢ AT Glaasl (ol e 5 (2,158 €85 55 (ol ;S ann
sl ol @l \PAS Il b (g lew

Coln gl (S o p g st OS5 S o AST 1 g3IS sl 2l

4o b0
S5l (sl aws 1il o atws 53 by g lal oyl NAFLD S, o, > d S )l
Sl ey a5 (Cledl 05 A4S 2 215D e o 5 e (Non-alcoholic fatty liver disease)
bl ol an 4 A8 o2 SRR IS sl b S5 Do 5 bl D738 53 A8 (5ol
— .(NASH (Non-alcoholic steatohepatitis) Tl Sl U ol e (gdS slag leal 2L
E-mail: hormatia@yahoo.com AS 5 S ele (g lew Dlidos S e ¢ i g Ol o ¢ i ik e pa Swal gl ilge

Ozl epd e (S o sle ols S 5 318 (sl (b Uit S o JUbT )1 058 oLils )

Ol b o3 (S ke oKils S5 1 (sla (sbey Dlaiod S o AST 5 1S aaind Gb o5 Seobakul Y
IRl 018 O (S ke ol A7 5 IS Janain G lstil X

Ol b o3 (S ok olKils S 5 5158 (sla (S sbey Slihond 5 pm coy s Sobl o iyl plB )T F

Ol (05 ¢ i s (ST psbe o815 (bl 08815 (5 5 ) o) vmaid (6555 (6 gils B

WAY/S/0: i s WAVNYP 2 Sl g gl 215 AR ALSRCH NI

Pl 1WAV jee 170 s)laid (@il § Cunyy 3)9s ohsjls (S eolc 2lEibsl alas


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

0535 )3 GIRE O M5 E)lew

&‘A}dd)‘ﬁ‘)bwo‘&ﬁja@‘.Jﬁw‘).}\

D ALT g5t canls JSU O3 e ole 53 b Sl

AN Ay o 55 o )3 OY 4 1) j3 dlg ¥ )

A

S gl SVt 48 S5 (Bl 08758
e glin dsle) s |y (o8 (sla, 86 ¢Sy L a5 e
505 e DS (uls abs o sl &
e 3l L als oS S8 S e Sl
AD 31 s LT sl s sl 055 b Lsls NAFLD
Mol 6l s 6 YL s s il ab oy
Sl mslie Jool 5 5 nlia o e NAFLD
ey ol 53 Ol 358" s 4 (6 L2 plon
Ol gabaie andllas &S5 )3 Wiz p S B35 3) 5
Lo VO L Ve G 5860 o it 53 45 i 03l
OOl 5 A Soles opl a0
At

55 Bl 5 039 8LSI lyls 5131 s NAFLD
Fo5L 0 Ay o B bl el odis a s ST, b
YOI g add g0 &G 0 sl 40 un gl OT
p o ~oke sNAFLD - — s Sbls
e OV il @0 on slie ahonm 1 0SS polie

3,033 g (Bl Ol 51 Jias N O g L6

Ao el
Jelge Bl 5 iz al5 4 Wsls lis Oldlas
oy o O3 87 Bl o IVl 4 Sl ot
Ly (O 515 (6 5YL (Ml o LT 085S 5
OLS5 55" 5 s oo Moo (6ol ol o s 1 5 o
513 5LENAFLD o 3l sl s 5YL ks 53 Sl
0P Lzs Bl NAFLD 4 Mo 0875 S 4o L 2

of o (sl (5 ylay
3 LI NAFLD sl e cCadibes ladlas

La oT @ ) ojled Jadar 3 45 Wisls Ol slacslew

(sl ok wt b 5 4 05555 53 NASH a b
03358 e 3 A Col (e 35l g pdns 53 Lol
IS S a5 e dST L)l g
IS oS I ol Cl (ST e 50 YD
ol 3 5 S Sl Sl U sl il
AS ol dlm sl it g e 5 4 iy g b
Ssslon ol Jlo 51 (S 0l @ M
35 s Ml 03 55 = las O3 7 55 (GAS™ pe e
oAl Olse 4 olan ol (a5 0T 55 &
ar S1Asb OS5 S 53 IS e je (5ol e
C).L:_wl_gQTd_alf..Al_nlcg;M\A.:ﬁ-t.&U Solew Cle
3 o el o aslin (s (Bl Jals S e
Slr @515 53 BF sl b sdalie o ula
P s Sl ST 3 oy pend Lo (S la
Sz S Sy et 55 Ol e i (Sl
OVLE 55 5 0655 5o S0 il sl 5 JSUI 2
(=)l 4Bl a1 58!
5 Cola glial wld Cob dalgd glanlllas s
Cumaz JS Ao 3 ¥ L O o AS™ (6l 3l 31 o 5 Y
3 S 0 AS &S LS do g Ll el 0 oy
Lsls las Dlallae 1wl atusly 515 4 Ol 4 Sl
ol 0L L aslin 53 5 oLkl Ol 5o &S
oo S ks BMI G 28Tkl s
L C}bé\)\s@x@ﬂ;l Sl § el
Bl Gl 3l andllas cpl 3 s ot
u;.»lu;o:u:..«ldé:ws;:wdi:):gﬁ.gf
S Gobas §ad e Sl Fso e 0 )
Oen g 33 Ll QUL 555 OLS 558 Ols 5o 0
NHANES (National ) e s 3 Cbldg o ow)
@:ﬁ» «( Health and Nutrition Examination Survey)Il1l
0Ll =8 Ol 55 (ad jo alg ¥ 51 2) YLALT
Loy Vv i 5 e (61,540 ST YL BMIL
Oleo 53 2 53 oy 70 GYLALT g5 315

1WAV je0 « 170 d)laid (@il § Cunyy 3)9s

ohdjle (i) eoke oGl dlas pop


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

pl)lSam g olga il pl aallgl

Glaasl ¢y candlan & )5 C sl |5 51 s sie
WL F) (15058 50 0 48 55 B15 5 e
(V)35 Lo 3 YO L ol p Y NLBMI L (Wl

Gy o5 45 o OLS'555 53 Kos (slanllas s
) ks g 48,8 BMI 1 (6 5V o L 1 Sl
2 S8 s slaasil g s (¥ YL 11, BMI
S o 3 Lo )3 W S kel b bls
YF O ALT (51530 Lol jen &5 S 5 gl ¢ 50
ONLE il 8 Aoy

f ot el 0ds pLonil O 1 55 o7 Glalllas 3
3354300 L O e Bl 085S j3 1y AS

0O8-Y)Ls S 573 Ao )5V 39 B85S 0 508 Comar

& > )
5l b bl )y 0 ol anlllas Sl ot
J‘ abl.ﬂ..'.'_w‘ l_r Ld)jj_a A_S.‘Lbﬁ L.J_»{‘J"
ProQuest «Scopus  sL_—edbl gL Sl
!~ Google Scholar s (MEDLINE) Pubmed
SLaeSliSS 5l oslizal b 5 03ls IS 5 0l S (Ol g2
plonil i SN oBSL o 5 4 iy (5 gt
ool ddS 51 OV Lae (6 et g b S
«Nonalcoholic fatty liver disease, children
s jf osle_wl metabolicsyndrome 4 steatohepatitis
ST L ks e DY 5 Dl el
¢ plad) Sl s s S LSJJT@? e
35555 GLa)bme b g OV ol S 1 d
)L_..;uj.ﬁﬁ ol (".4‘0\5-’;6));145-’){ u]lama.a
J_>.¢\_.&L$$A Ylas w%)ﬁaﬂquu (Sd) e
23 dlae V8 5l Sedbl eSSl (6 gt bl
D b Gate oSt (55,0 anlllan Fr Sl

..Lfa‘\xn.ia.n:)b:)j)}

Hler m) 5P 8 5L A el el oA
3l T usle ol (s los ¢l iin SalS”
Ll L s 50 Ol 093 58 Zabis el

0009kl el en NAFLD

S S L s e sl (golen ilbaias t) ol S92

O S,
355 o JE L s ol Sl (s b
2Rl s (S35 sle (oles ¢SS o pan S 534S 53 o ad
g g5l el S NAFLD
S o3 13,058 b (038 3 et r Ysan) 45 53 lead
335 g 0o ol Sl S b s
325 0L LBl 3l Sl sdtns 0L & ol o g S5t NAFL
B A Tl AT I E g P NASH
AE I35 g b 65 ¢ s 35,5 b ol a5 NASH L NAFI 5,346, NAFLD
NAFLD e 53 55 0 ) 57t eaNAFLD
Er

55b e NAFLD (0S8 il g 151

O 4w OT § o 25 g0 0 ks O 558 55 (lodsl
i 9 (Cme g 3155 £ 55) anlllan 3) 50 Comeer
CE_» ol aS D) andllas ) eslatal 55 40 NAFLD
(35 55 sLaassl b Al W1yl 5 g S
5 S5, SVRY I s uJS andllas 53 .Sl Sogline
)334—@)3*/9&{)}-&@9}?4{&}:& c&\}?ﬁ'

0L ol 8 daoys YA Gl 0758

O35 o (S il 51,581 sl adels
NAFLD 5 31 S5 5 oS plie SV )
(o Gl O el ST 5 JU LS s YD
O 3=y 9 (6 5w «(Citrin deficiency) cp w3 5S
Jlesssed 5508 (g (P9 s o3 J 28T s
«(Lysosomal acid lipase deficiency) ;L. 4l
«(Familial combined hyperlipidemia) & s| gL _sodd la
«(Abeta-/hypobetalipoproteinemia) L 5 ; 5t gula
(LS 55 gm0 (L 055,558 WO ylssme T Jud 5l Lagyls
g ke S 38l A 5 Oyl glag s &y
B NG NP ST IP S S (FIRCNES

s Sduysandn >l Gl Bey 4 0)s SEL

PR 1RQV 00 ¢ 170 o)ladh (@Il § Cuway 8)9s

ohsjls (S eolc 2lEibsl alas


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

0535 )3 GIRE O M5 E)lew

33 55551 ol 3l ediasplss a8 U At
6l 4 e SLaSSS DIl 3 S g5y
S-S o301 (MRI) peblian b5y )13 2 55
[ U N g FE Y P P VI SR
(L o b ST (S (548 gl Sl
e SLa (5 b S ST il 5 3 O
0T 1.0V, 1i0 (Gl slul) wliacsl s
2208 el o5 Eila Sl (S5 5 Lol
Solo st Sl MRIL (318 555l 351 2L
Ol Slallls (Ol =Kl Sy O S
L BMI (Body Mass Index) o es s )las das
2503 b1 (B8 gVl 515 s ST ke )
JUabl sla sasm s 53 a7 515 OLis anlllas ) e
sl @YU s el gl sl Ll &S
Qﬁ\ijj;);;gjwtdqﬁPT&\p\yj\
POl s 5 Sl 5T I3 el 15530,
NAFLD S e (gl = (S oo 5 S0 5unlSS L
Gl 0l cponi 383 5 5b 4 OYLE )5 L 085S s
e A8 (o g (4 DTl 5K Sy Olinn
St o slael by sba iy e a8 ol ol
35— JB Ol =Bl Sy 5 Sl sl cosl
oI slacde plw s, 5o dll g e e
ALT 810k oS &GS o sl il 5 gia
Sl Gl b el (e Slme o s 95 51
Sl 05 (5T 5 C sl 45 (3L 5T) (s s
s (ceruloplasmin) s b s ¢ L_ou B(HBSAQ)
VT s (8T o) V W s 5 (5T 3508
s plasil oLl (G 3 Ly b pi” O e
Sl BT (2 L Ol (o0 58 1 O seml 51 il
—a S-S s slaesl 5T (ANA) ool 555
S s s slaeal 5T 5 @nti-LKM) alas
22 3(196) G o 5 5 5 5ol JS la 5 (AMA)
2S5 G S gl lagsslen (S0l 5l bl

23 sl o LgLAd:QGST S Cals a5 Ll

e 0340 NAFLD o s Oy la ,5S7)
33 oS 353 Cal 5 See (Il 0l L (Y ki
olast b oo b J&agla 5 Sy o
g sl b St (Cind (oS8 o] yb e
mobaz| e ie DHul A (Pl wils 5 e
Ale sl bl sy S 5 S (8 )
(e G (5 5-Se Ulos 5T Ladly o )|
Jols Al jT Vs 5L il L o35
3 el gaaT 5VT) ST gl il 5 Sl 5
(AST) e il 5 sual SU LT 5 (ALT)
Sz il b 8 L 5 bl (I ST
(YFXOY)IEL o (GGT-Gamma-glutamyl transferase)
(AL 0 3 5 059 SalS L OYs | ool
39 5 o O g G oS Llesls 0L Dl e
521535205 LLSHHINAFLD Olylay Ole 5o A8
335 1SS 6 5 e Sl 53 S ol S
Jlazl i iy (ST p 3 o (65 03100
R Sl (035 o o 5 AST 4B 0y S b
S 031 yls 2l Coanl S NAFLD i (65,140
(e Sl (S Gl T il 5 S5 e
Sy = S 5 laallls s (e O e a4 0F )l
3o o0 S NAFLD 4 Mes OUl g 9 9 087558
ch..u aS 6ol 3l 5l s y3 VY s cils 5 glS
ALT oS (o5l 3l 51 o5 OF 55 5 dils oL ALT
2300 G YFALT mlaw) 35 YU o 20 Ol o 4y DT
(V) AS 0> §g,u (O s 3 FF LYY 5 0l
L (bridging fibrosis) JL.as! g ,8) 4 i 54,08
0> oaeb ALT L OS5 587 51 S5 et 53 (o
ot 02 wbedism ST (ol pl s
¢SS L g d> 3 g (NAFLD Sl U g
e (Bl Ol Jold s Jul e ol ks oS
Ol a0) S 8 ¢ sl 4 Znglin @33 5 (AL
LS o Ol g sltdl 4T 5 (gLl (Jlie

\)%ﬁ&)ﬂ)@‘d&wé}bﬁﬁjﬁa}

1MV 0.8 ¢ 140 d)laid (@I § Cunyy 2)93

ohsjls ¢Sy eolc 2GSl alss PR


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

pl)lSam g olga il pl aallgl

g e (Jib) s 5Ll

(. JoLs NAFLD Fibrosis Score(NFS)-
(oS on AST/IALT (BMD) 0 0355 las
Cze (sl o5 dde ol me T 5 S sluas
13 Aoy dn

.~ oL European Liver Fibrosis (ELF)-
5 &S, Al ) 5Ly e BL oS Mg
Aoy Y 31005 e sy ol b dsl s P3NP
Sy Ut

Jels o5 581 &S, Fibro-Sure | FibroTest-
(el S aaY ader Jloeul SHL 0400
3G 5 s e e 98 mln AL 555 5 5 T
SeadS oo b 5 Olles s BL ol Cusgde GGT
235805V o I8 mle o Ll e sl Sl
35 3y e b sy Ll e 35l 5m Ao y3 VY
B a5y s iy

sla S,k ALT 05,5 4Ll I ActiTest-
AT o s 4 FibroTest

sl o3ls (83005 s ¢S BARD Score-
S asl e Sl 3o g s AST/ALT BMI Lols
3,5 oo Slel & oIS ol 4 Sl s BMI28
5,8 o 5lasl 550.8 SAST/ALT

BMI>28,Age>50,ALT> L% BAAT Score_
sl 68 pluS 8 48T b o X2ULN,TG2155
ey

APRI (AST to Platelet Ratio Index) ,.s"xh-
52 ol b ol a5 Sl SSBL 4 AST s ol
55, ,SLs LSSAPRI & 545 o demlone islojT

AST (SN sluw e ¥ Lol o o 5IFIBA-
5o A Clas 5 el ol LS ALT
D15 4 s g b s Gl oy 70 Shs

OB (0 (o eV Juli FibroMeter—

4S Sl SIS sl 5 e 8 ALT AST kil

NAFLD L 0YLS 55 5 0558 51 o ys Yo 390>
) o5 sla s b e o)l gm0l s o 58 g0 0
55 L, NAFLD _as 25 (ANA 1140 (Jlte ol pe
ozl (8l 4l Y e 25 L Ol Wl oS o
) BN L5t s p s 355 s S
Ol Lol el 5830 &S b 8 ba i leT

DL 4o 6, Ky 5 paads sl lesTL

b/
P53 3 G ol 2851 i 6l ALT S
055 LS Hlay az) Ll okile (BU aeb Slres
S el g e iS5 (gl (B 4zl 4 azils
5l Ol ol s 4 5 o LS Sl
ol L 53 3 5h or 4§ AST (o g g b
OYLE 55 5 0Ll 5 b 4wslin ;s NAFLD L 087 S
31254 pamie 535l s slo (S35 2|
S Sl 53 I 55 5 JU s oledl dber
(omlis 3L 6 SN ol dins e 0Lis (ballooning)
S Il el el b el Wb Y ¢ 5 SNAFLD
sdal ) g 55 NAFLD 0YLE 5 55 I seme s S
SIS s oLl o Bl ey S1.00)5 55
O35 SalS Sl Cules 5o)slin 4 Olioman b o258
o 1y 3l il 5 el Ol s LSS ola # a5 515 aals]
253 5 YL Sl Sl 5 T O S5 S
L I sl ¢ e e SIL il s VL
SLa () il 2813 5 2r 5 (AT (Sola @D L
o 0395 o5k a8 Oben el 0 5Y (6 5 i
SLaS 55 L pBle L Lipd (o Sloe (5AST (55le
YN (gl Aol s Al (505 b
e 03 2 S oo L1 g 1S S e
VM ol g bl s e 0L ol s
o sl r_.\.:lj{k:a ©3jobe glales fals
Y| (peroxisome disorder) 33 =S Y|

PN dzer O guds 5 Solow 5 (295553 S5lwe 55

PO 1MV jg8 140 oylaid (ol § Cunyy 0)9s

ohsjls (S eolc 2lEibsl alas


http://www.hepatitisc.uw.edu/page/clinical-calculators/apri
https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

0535 )3 GIRE O M5 E)lew

C,.:Sbé cka} J@L&»CAL BERTET) JZAKJ‘ Ay &S
by ASTE ol ok ool (65 ug W i 5 ginel
Ol s Sl 350 Sl |5 Sl e 55 G
W%‘jdﬁ‘%@j@%)@k@):}&d
caallls SO 55 .ol NAFLD Cb iy g sl (6l
039 LS 5l s S Cdlab 45T i esls Ol
ezl Sl Jandly 2ws 558 o NAFLD 554 Csls
(AGA-American Gastroenterological K T 3,18
Sl Gda b (S5 0 5b 3Ll Association)
Slr Lol s (& Gl S o 40 5 NAFLD
o Dby Gl = (1 Gl i)y Ol g5 e el
(FFFV)s S avo g5 15 059 Saals
A o S Oleys el oS slag)ls 3L
Gl Sy g o S8 Csla gl
MLGA wﬂ)xs;_z-ﬁbhj)‘.: @f}‘ oslanl .l
j@ﬂ)}_i’.’.ncE wﬂbﬁj)‘ a.ﬁLé.’.’.w‘&L@ u))\bo_i‘
PIAS s S 58 Sl 3 el b 55U
S 0 gl alstle 4 S (5108 W oy 3 Ll
e LT, S s lesls olis o Les 4
Q‘}—‘?}J)SD}S\VAJAL&S}MWLQ“J}S
TP O emm b odd Sl Sl slaal 4 D
Tl o st b s B el 5 L Ol I (glazes
N o b A 03 e Sl ] 5 sieT 4!
\ﬁdb)b@-’ﬁd@du\.ﬂ)bbl\tdb))%*?
Oleys Cow & GluS o ys FY 5 tmils S SE el g
(3 gy 4Bl 5 gy (MBIl Ik g e st L
LMUwOb)JujJ‘JQJ@LSJJSJB-)J
EYurT B RT-RW- ST RN A NIERP-EPWIRII TR § Y
w\ﬁ;‘upw,{g;}ﬂsw«{@\&
3035 @M 5y 2550 5o addllas I sb s Olley
J'J{.LAJT U'-'-‘ CLL:J wl..w‘ r J..JJ_,J o aJ‘J a‘)juka
ASv\_{ngjfa_?.-.:ﬂAGAMlJ}:_w:cgsLaj

:Hs\_:j,r...ﬁ(ﬂbbj) dlld\df b‘jl\")E wk‘i}

o &l Lo 388 (g 5 dw sV Gl
2ols a5 BB 5 s

Couply 3F3-4 4S s 4,5 LBARD=3-4
Colaist (o 3 AP/ ol U 315 s
Sl e )3 FO/A Coia (s U il csys VY
ol et Ao ;d VO L85 g Ao ;53 AF/F 2t (gL
5 53 F3-4 UuS séw 4> 55 LBAAT=3-4 5 5
/7 Coolaist ]l )3 WD Sl b 31T 2l
oL 5, a3 VIV Sl (6l 555 sy
(FY)3 g ol o Lo )3 AF/FF 35 5 Lo )5 AVA 2

BMI>28, JuL2) BAAT s s,ls gae L)
L&) BARD 5 (Age>50,ALT>*2ULN,TG>155
IS e 433 L (Cubs 355 s AST/ALT BMI
SIS w8 (65050 55 5 s oo SIS ¥l s
el @ Jlad slan b Cd o 2w 53 AST s b
et S BARD 3 BAAT l eslizul ¢3,105 oT

(PN e oslazal L6 AS S D

Ole s

ol )y Dladllas I Jool slaasly 4 e 51
el 53 iy 4 gy el S S5 o S
b Sl sl 4 Eal s S il Ol
ladsbw pya)lS (6l (ol 5 5 e S35 )T
NAFLD ;I sl g o= 93 5 S Sl
Comar (L sLa (S5s 4 3l 55 O3S
OS5 58" 53 5sls Sogline &5 5l 5 58 5L 5 (ol
3Y £35 403 0) WL ALY oy NAFLD & Sk
(Pl ) 55 A3 WY

A o S (el ol kB Ol
Jre Lo, 5SSy sl a Sl s s
b or o P Bl (ol ol 5 Sl (Sl
ol Ao g 5 ke Ol ys LS 05 Al

C(Cewl NAFLD (gl o jame Oloys g 059 S ke
Blosls 0l 087558 3 &S S dolas b Sllas

1MV je0 « 170 d)laids (@Il § Cunyy 3)9s

ohdjle (i) eoke oGl dlas PRy


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

pl)lSam g olga il pl aallgl

(FA) JSU1 S8 o AST ey cla 5s,Y o5l Jouie

9015 0y o130l
05 0kals slagls 585 0t Dol
Sl M 3
el Fios
Al G 2 iS el slas)ls s smds oS S
B Ops Y55l el
Crrosie oS 3 gm0
5 185 bl oy s i g 5k e
() ool ) OIS T (BT e 5 08 350me 650 0L 21 2 S 5
Aol SIS (S (53 305 e
Lagyls slo AS Sy
Oloys Coda

SalS) NAFLD 5 5.5 Jsl 455 53 Oleys Coda
G a3 53 5 G by Sldl fals sl
Sl yuds ol 6l Oboys Sde Jsb .ol NASH 5 5
O 48T LSS L et il
o Mie 45 (5 g0 53 At ST e S slen
YL e 5 5 e o 3L 2B A C Sl
M &S G855 dan (gl 558 oo slginy A
25 303 A Ll STl s (AST Sl
Olay 1B Csla ST Ol 5 den ol Jl= 5o
e M O 587 ST ol ply ST e 3L )3 (63055
O35 ks p3lin B b 43K 4 S NAFLD
Glas)lay atn) 53 Sl Sas NAFLD s Sese
st Lo by Koo b 5 (Sabs usle) Olial on
5L s e sie o (S lsy OVl ¢ b i
Cnmw (I a8 A sl anils olaygyls bl ys 4
Ol S
o Ll e 53 el il Sldlllas s
A Sl s b s e gla 055 3 50 e s NASH
wsls QL& HDL-C om 5 4 55 S B30 slagsslez
$35) IS 3 Ol wlid 5L dalyh 5 pgy oS
S sles 4 Yol Sy 2oL (085 57 55 NASH
sl 3l 5 AS  sld ol ol en g S B0
SLapesdla Sl g el o 520 2 Sladd
555 5l glss s homeostasis Li g Lo 5la

= Gl silu ST L Sl

SN bl 355 0 0855 ;s NAFLD s wliscsl
AU 3 eslial (gl 5 Lol (Gladns 5 sbul g, S
LaeSs sms 5 a0 ann) 53 Sldllas (FO)3,105 5
NAFLD s Mee 08558 Ol ys 55 1y e Ol S50
e85 Aels O Gl Slalllas L dsls 0L
Al bl 36 US55 g e 0355 Sl ST
b, S ol DI 5 8 e 55 el 5 sbay 4ST1 5
b odaline ji andllan ¢SO )5 Ao yls Sl 8039, 5o
025, JU 8L sl L 058 55 NAFLD & iy
Al e ) Gy et 2l DL 0T
Olays 53 Ll LacSims 9 LacSsm 0 2 i)l
¢SS Gl LS5 S s NAFLD as M 0LS™s 8
55 ALE e b glagls Lo gmas 53 ()AL oS
4S ool oS L o jlas Ll ok plosit Flalllas
3 =S 5 b e S (Silymarin) o bk 0T 4
Jols OT 53 35 50 L li o3l Hlg 5 Colads 5D
e (Isosilybin) o st (Silybin) oo Lo
(Silydianin) ~slss A—w 5 (Silycristin) o S
sk 457 ol 0 0313 DL alllan &Sl s
3,5, 08558 )3 NAFLD Ol ys s Ll g o o )be
W ol o5 e el Slafllas L a (FV)ASL azils
AU A Gl s Sl ol plonil 057 4 g o L
S 1R85 Bl oo (55 S a4 5L 0T
23 = e £, 5 (docosahexaenoic acid) d!
3 s 35 5a NASH a0 M LS5 587 Ol s
S gdos aalllae ¢ s ol S g1 Kal5 875 s S
25 Pl pF 0 e 03 Bl i Sl Sl
09U o 54 1y NASH 45” wsls Olis Slalllas
Lo ol s lagyls o) p 50 Olalllas & 5
Ot OS5 ) A le Ol ST 5T g 55 b
> (@mino-thiol) LaJ -5 susT azws 31) (Cysteamine)
el Il 53 NAFLD «y s 0LS'3 S 0l
LS Sleys sl oy Y oles Jad= 53 (V)

.Qw\@.Li@)LS‘w%Q)yQ‘s\g\xbgﬁ

PRV 1RQV g0 ¢ 170 o)ladd (@Il § Cumay 8)9s

ohsjls (S eolc 2lEibsl alas


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

0535 )3 GIRE O M5 E)lew

Sl 2sb o5 SIS Samaiie b o) sl S
(s 3 AR ol Gl 059 SRalS o & Syl
AL oS SSLST WIS r et Aol sl S
a4 M O3S ;5 NAFLD 540 53 (630 5 olalllas
B gme (Ol s Ll 0l el 53 6 5 ol
23 el il G glin 55 9 2 A5 O
315 Ceal Hlws 55 0 A8 J 1S b oS -
dzﬂjabagv\s\j@oﬂcﬂ.u;\&ﬂ&
Olsbes 53 Cmnysrite 4 8 s 1,3 S 55,8
ol 4 Sl lst Al e ST (5l 4 Mas
S 58 anlllan iz 53 Ll el g gten <SS
Olsles 53 (o pite 3 s I (firas ot ol o Lis
omb sl s 4.l euzs 5,18 NASH & Yewe
Sl s 158 by CodS 5 edd Ol Ol sle
53NASH U NAFLD 0lays 55 ey size 5 oslizal
:.Jl>¢ﬁ|b'.>|>rl>.dld.pl>'n\:.p}5x\j@d\f:;
& ol Jl Jole Lol ey gie oS ol s &
Qoujgdwtdimcwljgﬁjsqlﬂg Oleys
il 5 geaT o shaws Olejon 5 313 aalsl ) (s site
Syl sl BV 55,8 N3 g gy i Ui
5013 023l B b o 1 YO I e 4 p e
23 poledn &5 ol osls Ol Sladlas .(0Y)5 52 d@
Golow 0 Vs LS55 )3 Lz S a3 ralS

(LS o diod g SIS 8 O US

S iSowlps
5 Ol S e dslel diei ) S35 Ll o)
013 8 6osT e o3 4S5 5155 slais sl
O s e lns 5 (LKl Al g oy s £l
Db G108 5 S5 db g e
References

1. Matteoni CA, Younossi ZM, Gramlich T, Boparai
N, Liu YC, McCullough AJ. Nonalcoholic

fatty liver disease: a spectrum of clinical and

Lol gla )3 35T oz ol 5 by oS s 5
I S Glad s mlaw )3 SIS ol
4 M ol 81 s S Josls ol oldlas RS P
4o HDL & 5 Sl 455 HDL ela (NASH
S G ys ity oY Sl e b el
L5l s el pLasl NASH Ol s LaOT (6l
sl sl (ol a3 3 g NASH ulisil,
535 Bap Solen 4 Ml ot b aST olaS s e
OOl il 3 gugs 50 Lyl LSl

Ol g 51 s ya Yo 5 5de 55 45 Wsls Olas Oolalllas
b A 93 3 St e ALT 093 75 Subs 4 s
(FO3 95 0 by a NAFLD @ 55050 cpl 5 5 9 A)ls

W B Ol 5 YV Ol 51 TODAY anlles s
s A3 P18 (53 £ 55 Clys 4y Sl e
R R Y U R P IS P S N |
plasl Slallas plal 5y @0)dzdls s d- 51 5L
4y S CLD 43w 151 0568 5l Ao ys /7 ol
HNedigd (on03ls a2 &S5 5 8 5 Olgie
5 P55 e is oyl oS e 5, NICC
Olylaws y3 & (¢l » D-Penicillamine L sl Ol ys
Gl ok Mgty 55 ol 1 e e NICC & Sloe
Sl S5 55 S 59 4 Vs DL 5 dan S
0SS ol Bl e @)L s oL 5,INICC
(S alas Jold L 53 gy abs 4 s Obl 5
S B S JUNCERN JEgP I [ OF WP
La solamal ST asl S (g5lan 8 6l
S 5 Shee J)K:_%lJlfjil: (395 031y jaseis
i enls Ladeis 6,05 ol ST wh 5, b
355 D30 33 255 0 4o § Nl Uy SRR

ol S0 b 05y 2l 1 ey (oA OV

pathological severity. Gastroenterology 1999;
116(6): 1413-1419.
2. Huang JS, Barlow SE, Quiros-Tejeira

119V )0 < 190 d)laid (@liino § Cuny )93

ohijls Ak} ek sl alas PA


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

pl)lSam g olga il pl aallgl

10.

RE, Scheimann A, Skelton J, Suskind D,
et al. Childhood obesity for pediatric
gastroenterologists. J pediatr Gastroenterol
Nutr 2013; 56(1): 99-109.

. Feldstein AE, Charatcharoenwitthaya P,

Treeprasertsuk S, Benson JT, Enders FB,
Angulo P. The natural history of non-alcoholic
fatty liver disease in children: a follow-up study
for up to 20 years. Gut 2009; 58(11): 1538-1544.

. Schwimmer JB, Pardee PE, Lavine JE,

Blumkin AK, Cook S. Cardiovascular risk
factors and the metabolic syndrome in pediatric
nonalcoholic fatty liver disease. Circulation
2008; 118(3): 277-283.

. Zhang H, Yang H, Lai C, Xu X, Huang K, Fu

J. Quantitative relationship between liver fat
content and metabolic syndrome in obese
children and adolescents. Clin Endocrin
2015; 83(1): 43-49.

. Schwimmer JB, McGreal N, Deutsch R,

Finegold MJ, Lavine JE. Influence of gender,
race, and ethnicity on suspected fatty liver in
obese adolescents. Pediatrics 2005; 115(5):
€561-e565.

. Strauss RS, Barlow SE, Dietz WH. Prevalence

of abnormal serum aminotransferase values
in overweight and obese adolescents. J
Pediatr 2000; 136(6): 727-733.

. Welsh JA, Karpen S, Vos MB. Increasing

prevalence of nonalcoholic fatty liver disease
among United States adolescents, 1988-1994
to 2007-2010. J Pediatr 2013; 162(3): 496-500.

. Kohli R, Sunduram S, Mouzaki M, et al.

Pediatric Nonalcoholic Fatty Liver Disease:
A Report from the Expert Committee on
Nonalcoholic Fatty Liver Disease (ECON). J
Pediatr 2016; 172: 9-13.

Vos MB, Abrams SH, Barlow SE, Caprio S,
Daniels SR, Kohli R, et al. NASPGHAN

Clinical Practice Guideline for the Diagnosis

11.

12.

13.

14.

15.

16.

17.

and Treatment of Nonalcoholic Fatty Liver
Disease in Children: Recommendations from
the Expert Committee on NAFLD (ECON)
and the North American Society of Pediatric
Gastroenterology, Hepatology and Nutrition
(NASPGHAN). J Pediatr Gastroenterol Nutr
2017; 64(2): 319-334.

Mandato C, Lucariello S, Licenziati MR,
Franzese A, Spagnuolo MI, Ficarella R, et al.
Metabolic, hormonal, oxidative, and inflammatory
factors in pediatric obesity-related liver
disease. J Pediatr 2005; 147(1): 62-66.
Schwimmer JB, Deutsch R, Rauch JB,
Behling C, Newbury R, Lavine JE. Obesity,
insulin resistance, and other clinicopathological
correlates of pediatric nonalcoholic fatty liver
disease. J Pediatr 2003; 143(4): 500-505.
Rehm JL, Connor EL, Wolfgram PM, Eickhoff
JC, Reeder SB, Allen DB. Predicting hepatic
steatosis in a racially and ethnically diverse
cohort of adolescent girls. J Pediatr 2014;
165(2): 319-325.

Wiegand S, Keller KM, Robl M, L'Allemand
D, Reinehr T, Widhalm K, et al. Obese boys
at increased risk for nonalcoholic liver
disease: evaluation of 16,390 overweight or
obese children and adolescents. Int J Obes
(Lond) 2010; 34(10): 1468-1474.

Nobili V, Cutrera R, Liccardo D, Pavone M,
Devito R, Giorgio V, et al. Obstructive sleep
apnea syndrome affects liver histology and
inflammatory cell activation in pediatric
nonalcoholic fatty liver disease, regardless of
obesity/insulin resistance. Am J Respir Crit
Care Med 2014; 189(1): 66-76.

Schwimmer JB, Deutsch R, Kahen T, Lavine
JE, Stanley C, Behling C. Prevalence of fatty
liver in children and adolescents. Pediatrics
2006; 118(4): 1388-1393.

Tominaga K, Kurata JH, Chen YK, Fujimoto

PG 1RQY g0 ¢ 170 o)ladd @Il § Cumay 5)9s

ohsjls (S eolc 2lEibsl alas


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

0535 )3 GIRE O M5 E)lew

18.

19.

20.

21.

22.

23.

24,

25.

E, Miyagawa S, Abe 1, et al. Prevalence of fatty
liver in Japanese children and relationship to
obesity. An epidemiological ultrasonographic
survey. Dig Dis Sci 1995; 40(9): 2002-2009.
Chan DF, Li AM, Chu WC, Chan MH,
Wong EM, Liu EK, et al. Hepatic steatosis in
obese Chinese children. Int J Obes Relat
Metab Disord Int 2004; 28(10): 1257-1263.
Hosseini SM, Mousavi S, Poursafa P,
Kelishadi R. Risk Score Model for Predicting
Sonographic  Non-alcoholic  Fatty Liver
Disease in Children and Adolescents. Iran J
Pediatr 2011; 21(2):181-187 (Persian).

Shiasi Arani K, Taghavi Ardakani A, Moazami
Goudarzi R, Talari HR, Hami K, Akbari H,
et al. Effect of Vitamin E and Metformin on
Fatty Liver Disease in Obese Children-
Randomized Clinical Trial. Iran J Public
Health. 2014; 43(10):1417-1423 (Persian).
Shiasi-Arani K, Haghshenas M, Talari H,
Heidari F. Prevalence of fatty liver disease in
obese children and adolescents who referred
to pediatric clinic of kashan university of
medical sciences, iran (2012-2013). J Babol
Univ Med Sci 2013; 15(5): 77-83 (Persian).
Speiser PW, Rudolf MC, Anhalt H, Camacho-
Hubner C, Chiarelli F, Eliakim A, et al.
Childhood obesity. J Clin Endocrinol Metab
2005; 90(3): 1871-1887.

Baldridge AD, Perez-Atayde AR, Graeme-
Cook F, Higgins L, Lavine JE. ldiopathic
steatohepatitis in childhood: a multicenter
retrospective study. J Pediatr 1995; 127(5):
700-704.

Rashid M, Roberts EA. Nonalcoholic
steatohepatitis in  children. J Pediatr
Gastroenterol Nutr 2000; 30(1): 48-53.
Tazawa Y, Noguchi H, Nishinomiya F,
Takada G. Serum alanine aminotransferase

activity in obese children. Acta Paediatr

26.

27.

28.

29.

30.

31.

32.

1997; 86(3): 238-241.

Kinugasa A, Tsunamoto K, Furukawa N,
Sawada T, Kusunoki T, Shimada N. Fatty
liver and its fibrous changes found in simple
obesity of children. J Pediatr Gastroenterol
Nutr 1984; 3(3): 408-414.

Franzese A, Vajro P, Argenziano A, et al. Liver
involvement in obese children. Ultrasonography
and liver enzyme levels at diagnosis and
during follow-up in an Italian population.
Dig Dis Sci 1997; 42(7): 1428-1432.

Vajro P, Fontanella A, Perna C, Orso G,
Tedesco M, De Vincenzo A. Persistent
hyperaminotransferasemia resolving after
weight reduction in obese children. J Pediatr
1994; 125(2): 239-241.

Seyedian SS, Hajiani E, Hashemi SJ,
Masjedizadeh A, Shayesteh AA, Alavinejad
P, et al. Relationship between serum ferritin
level and transient elastography findings
among patients with nonalcoholic fatty liver
disease. J Family Med Prim Care 2017; 6(4):
750-754.

Carter-Kent C, Yerian LM, Brunt EM, Angulo
P, Kohli R, Ling SC, et al. Nonalcoholic
steatohepatitis in children: a multicenter
clinicopathological study. Hepatology 2009;
50(4): 1113-1120.

Molleston JP, Schwimmer JB, Yates KP,
Murray KF, Cummings OW, Lavine JE, et al.
Histological abnormalities in children with
nonalcoholic fatty liver disease and normal
or mildly elevated alanine aminotransferase
levels. J Pediatr 2014; 164(4): 707-713.
Sundaram SS, Sokol RJ, Capocelli KE, Pan
Z, Sullivan JS, Robbins K, et al. Obstructive
sleep apnea and hypoxemia are associated
with advanced liver histology in pediatric
nonalcoholic fatty liver disease. J Pediatr
2014; 164(4): 699-706.

1MV je0 « 170 s)laids @l § Cunyy 8)9s

ohjle (Al eolc 2GRSl dlas Pice


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

pl)lSam g olga il pl aallgl

33.

34.

35.

36.

37.

38.

39.

40.

Schwimmer JB, Dunn W, Norman GJ,
Pardee PE, Middleton MS, Kerkar N, et al.
SAFETY study: alanine aminotransferase
cutoff values are set too high for reliable
detection of pediatric chronic liver disease.
Gastroenterology 2010; 138(4): 1357-1364.
Radetti G, Kleon W, Stuefer J, Pittschieler K.
Non-alcoholic fatty liver disease in obese
children evaluated by magnetic resonance
imaging. Acta Paediatr 2006; 95(7): 833-837.
Shannon A, Alkhouri N, Carter-Kent C, Monti
L, Devito R, Lopez R, et al. Ultrasonographic
quantitative estimation of hepatic steatosis in
children With NAFLD. J Pediatr Gastroenterol
Nutr 2011; 53(2): 190-195.

Schwimmer JB, Middleton MS, Behling C,
Newton KP, Awai HI, Paiz MN, et al.
Magnetic resonance imaging and liver
histology as biomarkers of hepatic steatosis
in children with nonalcoholic fatty liver
disease. Hepatology 2015; 61(6): 1887-1895.
McNair A. Non-alcoholic steatohepatitis (NASH):
why biopsy? Gut 2002; 51(6): 898-899.
Baker S, Barlow S, Cochran W, Fuchs G,
Klish W, Krebs N, et al. Overweight children
and adolescents: a clinical report of the North
American Society for Pediatric Gastroenterology,
Hepatology and Nutrition. J Pediatr
Gastroenterol Nutr 2005; 40(5): 533-543.
Bohte AE, Koot BG, van der Baan-Slootweg
OH, Bipat S, Nederveen AJ, Jansen PL, et al.
US cannot be used to predict the presence or
severity of hepatic steatosis in severely obese
adolescents. Radiology 2012; 262(1): 327-334.
Hormati A, Hajiani E, Alavingjad P,
Shayesteh AA, Masjedizadeh AR, Hashemi
SJ. Evaluation of Breast Cancer Radiotherapy
Induced Liver Fibrosis by Elastography. J
Gastroenterol Hepatol Res 2014; 3(7): 1108-
1113.

41.

42,

43.

44,

45.

46.

47.

48.

Chalasani N, Younossi Z, Lavine JE, Diehl
AM, Brunt EM, Cusi K, et al. The diagnosis
and management of non-alcoholic fatty liver
disease: practice guideline by the American
Gastroenterological Association, American
Association for the Study of Liver Diseases,
and American College of Gastroenterology.
Gastroenterology 2012; 142(7): 1592-16009.
Hormati A, Hajiani E, Shayesteh AA,
Masjedizadeh A, Hashemi SJ, Seyedian SS,
et al. The diagnostic value non invasive tests
in predicting liver fibrosis The Diagnostic
Value Non Invasive Tests in Predicting Liver
Fibrosis. Jundishapur Sci Med J 2014; 13(5):
533-543 (Persian).

Ozturk Y, Soylu OB. Fatty liver in childhood.
World J Hepatol 2014; 6(1): 33-40.

Nobili V, Socha P. Pediatric Nonalcoholic Fatty
Liver Disease: Current Thinking. J Pediatr
Gastroenterol Nutr 2018; 66(2): 188-192.
Lavine JE, Schwimmer JB, Van Natta ML,
Molleston JP, Murray KF, Rosenthal P, et al.
Effect of vitamin E or metformin for
treatment of nonalcoholic fatty liver disease
in children and adolescents: the TONIC
randomized controlled trial. JAMA 2011;
305(16): 1659-1568.

Nobili V, Cucchiara S. The Use of Probiotics
in Pediatric Nonalcoholic Fatty Liver Disease:
Teachable Moment or Missed Opportunity? J
Pediatr Gastroenterol Nutr 2017; 64(3): 336-
337.

Iranikhah A, Shapouri J, Heidari A, Aghaali M,
Hajian H. Effects of Silymarin on Nonalcoholic
Fatty Liver Disease in Children: A Crossover
Clinical Trial. J Mazandaran Univ Med Sci
2017; 26(144): 119-126 (Persian).

Hormati A. A comprehensive review of fatty
liver book. Qom: 2016. (Persian).

PIEL 1RV g0 ¢ 140 o)laid (oXbin § Cunyy 0)9s

ohsjls (S eolc 2lEibsl alas


https://jmums.mazums.ac.ir/article-1-11562-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-07 ]

0535 )3 GIRE O M5 E)lew

49.

50.

Pinhas-Hamiel O, Zeitler P. Acute and chronic
complications of type 2 diabetes mellitus
in children and adolescents. Lancet 2007;
369(9575): 1823-1831.

Laffel L, Chang N, Grey M, Hale D, Higgins
L, Hirst K, et al. Metformin monotherapy in
youth with recent onset type 2 diabetes:
experience from the prerandomization run-in
phase of the TODAY study. Pediatr Diabetes
2012; 13(5): 369-375.

51.

52.

Khodadad A, Iranikhah A, Mir-Nasseri S,
NajafiSani M. Liver Copper Storage Disease
in Children with Cryptogenic Chronic Liver
Disease. GOVARESH Journal 2006; 11(2):
75-79 (Persian).

Rakoski MO, Singal AG, Rogers MA,
Conjeevaram H. Meta-analysis: insulin
sensitizers for the treatment of non-alcoholic

steatohepatitis. Aliment Pharmacol Ther 2010;
32(10): 1211-1221.

1MV je0 « 170 s)laids @l § Cunyy 8)9s

ohjle (Al ok slEibily alas picy


https://jmums.mazums.ac.ir/article-1-11562-fa.html
http://www.tcpdf.org

