[ Downloaded from ijem.sbmu.ac.ir on 2026-02-05 ]

G100} ¢S

adlbs

Ol 2! 20 9 52,0393 338 (seloxe
it e (iloyd = Siligy Clodd g (S5 @l oSN
(‘YA& )l{”) VY- YA ‘S‘bw ) ‘sg)w AR st)9=

el 4l i gdS pee (Solem 4 N Olsle 5 Ol gsiul Sy

b glaasly bl ks Obley aluld sl (5L

U (i Gaeun ;K0 ‘u_KUaL...').:‘Q <a ‘u_..uL.;:. ol yge 53S0 salhale Loy, i< ¢US.AL’4'LL.‘4| Ls jule Ky
laa¥ 55k

e LS

33 Oollg phIS 48 s s Ll ol 2y (g3l Sz 51 (CLD) (68 Ollas 3 0l sl S5y Sl 3 enin
eJ..ZA.“.:LE.»rJLudMLZL‘.,\.:SO;}.L;)La.:;_o_oliw._a);bl_,s‘:déxCﬁdbwl):.mdﬁlﬁ#ubﬂ
el ok algdey (2L el bl e (S5m0 53 CLD Olsles (6 SL 58 5l (o0l GHISA1) iy ot .o
b o Syl Al Gy A el LD a5 Mt (5,0 Y7 9 05 Y4) Sle PO () andllaa sla g, 5 315
33 Ol gl Sy ol b odmis (650 (Slao g 5 5305 03, ol€alr 53 53 Oy Olpsial (515 lilan ploni
bl 2 OLL 3 A8 aglie iz g o I 31 ad g dals 531 L LT Ol oS15 Ol5ee 5 et Ol 0!
el S iy a5 g8 o LT Olgpzal (oS15 b oS ot ) Oljlesy S (5l b candllan il (Lo ke

03,8 55 o sgn 3 5903 S (BMD) 0l sl o515 .3 53 LYY 5 LIVIV i 5 43 Ol 53 398l 5 gy 5l 51013
4 S Lo OB (So 40 9 5 gad JS BMD (p</220 5 P</*0 i 5 4) 551 5eS oIl 531 b aylin 53 Oljley
o (03,8 a2 Gl P70 00) 350 2eS (550k Hsb 4 (Ile Ol e 4 s e U1 o (G0 40 JS BMD 5 L 0L
) Sdls e sSae ast gy 0L Go e 5 0120 5 ged Ol gl S WS15L S o3 saled I JRSTL
0L o pge 5 o gad 5 Olaym 590 Ol il (ST 5L o S 2SS G035 Gasled (P<H/0 00 dr=—2 /Y yr8=—2/0
3SSLdS Cls (cpasl 3950 Coils s Mo SU (P< /20 =0 YV gr=0 /Y as=e/f S 5 a) ¢.:-|>r._.i:.-6¢h,,|,
Obj 53 Ol gl (S g3 Slol b Azdls (6,28 Ol goiaal @S1,5 s g Silen 4 Mt Oljlay Sl 4l e by Cosln
Mie S Solow 41 5 SV b e &S JU5 Ol gzl (S1 5 390 2ty (P<2/00) SN, 3l 5 (p<+/+0) Sl S1ls
o (P<H/00) 541 iy Child € 0 51Child A sam 55 53 Yo OB 53 Lo rga BMD (P<+/++0) 555 j2aS (Lis sy
(o G035 Silas ymiie slemr bl 5 0S5 Vb st b Oljley (godins B3l ml g5 (SIS 5 925 Ols 0 3 alaasily
Sl 25l 5 TAD Cple ozt 15 s 53 Olgley 23S (1 By Gl KD s pod ol 35205 5 ior ¢
Sl @ole Comaz 5l Smls (AS e se s e 4 Nt Obslasy 53 Ol gl (S gy 15 S 30l TAY e
F395 8375 8l et b pme 53 Ololest Gaen Sl Ol Sl 5 ¢ (G035 SalaS ¢ ¢ i Hile iy (laasily

S eslizal Sleys 9 asds Oleldidl

ALY (608 eie lew gl ol (e el (ST Siori (galS o5l
AY/EI0 B (o5l AF/O/Y + auadal @dlyo - AF/Y/YY dlBe il o

oy (Kb gy 0aKiils 59lis” Llal (0l 145 1ghmns Sodiummgs Sas5IKa (Slis (Ol o5 (Kb sy f°91‘° oKisls ij%l:.A 9 320093 338 Sladgss 5 e

e-mail: esteghamati@sina.tums.ac.ir  zelizwl Lo yule ;375 ¢ j3590T Olaaslu (Ol 45 (K3 pole


https://ijem.sbmu.ac.ir/article-1-59-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-05 ]

IPAQ g o) soslod prda (cou5 [yl pugloatio g hyiiess 32é gatzs VY

535 (1) cal usas b OB ¥ Lo (AY0) ue - saxe
ol Jold alaalesl 5 b sladiil S L 4l
obed Oas SYsb aS sbapnl sse Yk
i awl osd S 5 poe el S8 5 Gaes S
o) Sl S g0 slasals Jold ohlan ol Jla o
Skl il (aS golay € MWl ey (uia
0 slea slagslan 5 OKw e (S350
ol s gloaial Hlas gedisn Ol L osmaa sualias
b pdle puosr 5 Gos v B e Jeld las al
il alad) gaS Shlias] 5 QB bl el Jols
o€ ) ssliiad U Solay onl (BMD) ol saiad o155

S slas e sls 5o 5o VAPF Jue Lunar DPXMD
sasaii 9 s g (Al L palal gl 5o sl Boage
a5 s lolinl b ss @lye, ook @ oKy ol ad
OntS sl T Slbae 5ed S 53 Sl a) 50 o gade
ohire pubal 5 Gllass 5o (el 5 Sl Slsl8
ol saiel anb o157 ad soliied el Sl Gledle
O Tole b (s ) ) il b gslese T Sliae b
VIO sslae 5 AS T Sliae b Ssnsiil 5 -V/0 5 )
o e b leatal oSIS Glhae bLS)) ad edidie
a2y Childjlas G 51 @uS (golan wad (Sl
AEale3T 5 (Gmols 5 cunl) b Gladiils 5 550
(S sLaanl Gumes s Ol wod Oaesll )
358 PO L glolan ool leainl oIS Gupw ol dewlie
133l 4155 oMbl (g6 a3 3l uiaas 5 Jluses Al
sl Jas b SIS0 Glelas olsaial Ghada 35S 5e
L ssei S olsatal SIS e w)lye et 5o -
Kool 80 Gl pose Sialils 53 0 S i 5 S0
S solaii) b ocolg Lo oaab sad SO ol G«

iii

Sidlass S saliiad b7 315581 a5 8 sobel (sepad
2k e AY Glny Ssany sl SPSS (gLl
oo O Qleaial (S vsay sha Ol B ol Ak
.J&tQﬁdeLACEIJdeuT@AAQWJLAJAI\}Q
olans GB35 o Las e 5 H5ad (S Gl saiiul &SI S 5aulie
2 Lo S oo suom Jbes s O alle L) 5 Glae
(1) ooy (Stewsan s 51 (b b, ol ¢l o
‘».\S|)3 solis o8 olas Glase o Ll ol solail

ii- Bone mineral density
iii- Discriminate classification

-

dodlo

e o9 Lol e Vb i olan lsaid (S

Sloaial golay wsdi oo saas 535 Somly G 9 3)lse
ol (CLD) saS Gede solaw uan grasle S
Jalas s el aS sslan <€ il suls ol Ladallias
O ale s gl pe Hleaiedd (Sy 0 M) 5 lsail gou
Lag o8 prusd lie 5o 0SS ol sy 5 saale (JOGA)
wle  pleaiwl  (lugs Lo S5 clagdsn o
5 a0l BB S sy sl SIGF-1 i slag, 50,58
Momonly Wl galse Gulial 5 el cale aae
08 s S olaol IBA ¢l ATl (5l 5 Hu Wil g3 ge
oo slagsolass soles aiile 858 (545335 WS (oo (glass
s Ol paiel (S gy gl Sl Wil 5300 S 5 g oo Jide
uS ede slagslan 5o ssliial ss5e slagsls s
Vsl Bie oleaial (Sar wuld oo ol (See 58
fond aatl e B ety T 5 ) Lo Lacuaadly ool psane
5 e S olan & W su pladul (S
L olodiad Jalss olae bl alla w31 b o (stumlio
G pnlad (uad ) slhea pha Jolse 5 aS (55850 oad
S ol sad olgidiy pal, lae dalles ol Lo s
S5 0Rore 03 @S (e Ghlan GnS 4 Sl e
Plas) sre 59 b paacad HAST s S S o530

b dages 1 Glsatenl oS153 Glais 515 Hlan

Lo igy o alse

B AYAY b o 5 48 0 oleasl 4 Mie lass VY

sian ablel Gl las GBLIS Gaas 59 WAY Jlu alasa
O 305 89S danlse (1S sl 0 4 L sud (5 5t
(San L FO olaxs ol 5l i dalllas oy cnlis, 331 5)
ool Ll 4 1y 5L as e sl 5 Lipibes]
IS8 gaS (golan g 5 JlwSs Jlaa (Bl s ol
aal Jla Lo @l 5 & e 5 i o dallas o) 90
83,85 Gan D aelis g 5 paalS JaSo s 5 5l S5, S
O pemen b OB Y 5o oS olay (o Gede o
ouols Jold S Sl walgd L L8 VY o (VYF)

i- Osteoprotegerin


https://ijem.sbmu.ac.ir/article-1-59-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-05 ]

\Al S asn Solem 9 Olgial Sy I Ss 5 ralizal Lo le 5
ouia S G Glhlass Ho leadial Julad Jl58 - Jyua
Olase
U.nl‘,b.ic.\.u.u ‘:\b‘ﬁ ‘:\blﬁg_\:\uﬂ 0‘"-"-’" u‘\,&:u‘éb]tu'a‘, BMD,JN
YAYZA VY VASTA) A b sad oK
VAAYA Yy VAR~ \- s
AT \ VATAR \ S90Sl
ARG \0 VARTL \ b S slas e
ZAVIA \ 7.00/¥ \# s il
ARYI< ) ARIAT Y 3953 55l
ARYL2 ) AN L2 A b Kl 5o 52
YAZIA V¥ JOAF )% s il
ARYa " ZAYIA ¥ 9 Sl
ARYI< ) YANILg A sanbs O b i
A Al Yo YAATAT Y\ sl nals BMD

SIS smlio  Ohlan s Glediul Sy (Slod (Al
il olaals b LT ol sasd

99 b S 50 Obhlan 5o Sonsiial o il S5l
Slolod a5 TXY/N STXVIV G853 4 (o o5 s
09 oad 5 e g Ko (e SSE 4 (g il 5 59 9 53l
Las e 5 L sad K Ol saiend o155l sudi 8,50V Joua
gr/em? [AAE/YY 5 ¢ [AVE/YY G5 gllan 55 S 0
5 PMENY G854 el oi b clie s oS uy
(P40 s PS40 i ) 9 S (gr/em? V/NV0x-/\A
G o slas OB sesge 9 Lsed (IS Olsaial oSI3
i slan hse 50 0n IS GloaIaal @SI5 o llas 3
22 sl P<e/e0) as S (50b sk 4 Al Glase
(¥ Jsan) (o5 4

Jsare Sluil b 5 a0 Jlos 5 a8 5 o5 (IS Ol sail
s Jloos 55 Ve (sl 5 s o sliae Lo A& el
fSI s oo b oyl pann se Bl o W
at ol (51435 slag sa3T 31 olas Glase S st
03 Sledil oSI3 4 by e (Sheasad o s Ol 6l s

s 01 (18) Cpo sl s o 5o
ladssly

¥Y/Y£\¥/0 ‘a.ll...u S8 w9 YYANRNY/E olas O

Ololass 51,8 Y4 cdls Sl goll Ll 5 aS s Jla
S esS 59 O (AFF/F) S o) alles a8 51 L8 YA
& (P<e/-0) Bog Soles solasre Hsb w0 Gluse

ouin SSE 4 Hlan 5 sald 89S Ol galeul oS1 53 (gaanlio Y Jgua

O 308 IS plsaiul oSl 5 Las o (S Glgaieul oS1 5 895 G
FANEVE/Y AVE-[-4 YRR (58 Y4) Llaw oL
YVA£\Y/0 CJAVES/NY VA¥E Y (L Y4) wals
FALVE/¥ -JA0£+/10 -[Ab- /Y (58 77) slas Fols e
YVE\Y/F <[AAE+/\0 \NFEL Y (L8 Y7) wals

O L sge LIS Gl oS15 ls ae @ sli T o(p<e/0) alla s slaws GB35 s Las o 5 5 5ad IS ol saiunl aS1 5 o jine o glis *
s hagine olel Ll 5l alls 5 slans Ghaye s sed IS Ol saienl aS1 5 o plis (< +0) allaw 5 Jlass Glose


https://ijem.sbmu.ac.ir/article-1-59-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-05 ]

IPAQ g o) soslod pidd (cou90 [l panglgatio 9 juisgss 2 igatan VY

4 Wi JU5 ) (gr/em?+/A£+/+£) B cuilia 4 Mo 0B
aalialb ale U (griom® /A+-/V) el asa cuilia
(griem? [A+-[¥+) adgl solodm Sssmw 5 +/A-/A:)
SIS oI5 (o5 w58 (sl P<-/-0) S s
0% 058 g esge (IS Gleaial oSI3 5 GBS Ho Lae e S
GO s aale Seli s slagislasl b glase
S Oleaiesl SIS 5 558 Z 5 T Sl b G5 5o solen
r=+/F a=—[0F) cdls GusSae A LU, s 4e
(855 4w ,a (gl p<+/+ -0 a=—-/0F

5B st Lu B YA (gia 0 50 Ohlas 5 L8 VY
oS3 by Lo g Child [bas C (san,s Ho L8 V0
Child C &))ylass 51 Child A ol las soree S ol saie
(p<-/-0 /A¥£+/-0 Llie o Ve FE/-0) o i
5 Olsaiad Jala3 ou (Child Llas G Ll (F Jsan)
b sl Lesge 5 ssad I ploaial &SI Gl
RN

(7XN[0) 3o sty slas YVAZAD) 555 slay 00
Slaws VA (V) PT Giuls) Slass ¥O (/FF) cucl Slaw YY
YA (/FY) cmesall (malK law YA (/Y) oSN (nals
sl Sl VP (/FF0) suS slam sl Ghlsdl Hlan
5 (78) S B yime dBlis Hlan 7 (ZYV/0) HKaes B jme
sy s Ladiils opl 31 uiiils (4Y) saae Gussls slas ¥
S Olsaial (Sg (SI1o8 L L) o &S el el
5 o8V nal € e 5310 Gu 51 (P</+0) uss ol sen
rub ad il o153 58V L cal G o5 VY )
(V= 0ild e 5 VIF= (LR) s ol o) il
s ogliie At (o555l b ollan Ho cad Sl
bt Oleaial &SI 50 eSOy @il sl 05 A 8
oloss b Ssasie asas dalllas oul Lo (LR=9/Y) wiils
Olodiel (Siop S b sid Slgln L S Sl
A sl e 05 S0

ol saieal 28155 b ol sleys Sliaddia LU, (o

08 o5 S Olsaial SISy e Ololass 858 5o
o 18==+/0) aials LusSae 58 ha gl Olase
WSS 5 Glose oste K OlsAtul WSS Ll (p<e/- 0
bysse Ololan e b 0B osge 5 ssad (S olsaial
cily P gous sula B S L wass b e
o b o) e G Olsaial oS5 e aa
aSI5 5 e gilaly 5 (P<H/+0 5 T=—+/FT) wd Gadiie
5 alli o8 5o sle BU 50 olase ssad LS oAt
S oSS s Ol e Oleaial (K aSIS L G
crdly usSae b LLS, GBS e 5 sl Gloaial
I5=-+ [FY g P<+/+Q as=-+[¥¥ p<-/+\ a5=-+[¥Y 5 )
O b pllas Glase 5o Hsed S Glgatul SIS (p< /N
OB 5 Olase 59 B ess ls cuils L) Ll
shi sl ssge 5 sseb G GloATl (S5 L e
L g S oSl (S5 LSl e 3 S5 b il
LS5 (/-0 a=2/¥) Olaye 5o Sas gous suls
005 5l b sspe 5 peb K Slsiind (S5 a
@ PO L= YV a= /Y 8 ) oLy se S
OB3 59 G 5 S e sbles el s © (59 58
a=+:[FA) aiazls Jd gdal, s b ook o les
,(p<./. 0
ol 83aT Y Jgan 5o suS e solaw ale )58
© B ol 4 M (U5 51 palasa cuilis 4 e (15
Y2/ sl 5o Jle YE£4/A) Wines S0lsa oL Lsb
B ol M B Sy o gled (p<+/+0 Jle
o2 i ragl oA cuilas 4 Mae GBS 51 (sl s
a Mine Gls e (p<:/-0 Kg/m? \A/0£Y Jslis ,u YV/VZA)
Fome GALAL ale b cwilea 4 We playe 51 B cuila
(D<-/-0 Jlw YVIYE\AA Lle Lo 0-/¥2\Y/Y) suss
Y-£Y/0 blie 5o YE/VEYY) (sidas S (seu s gl

03 osed S Gleatl oS3 asials (p<-/- -0 Kg/m?

@S e solan 655105 -Y Joua

gyane PSC PBC CH I euslha AIH HCV HBV solay ale

(fo0)Y* - (A=) Y ARV (AN Y - (JAYA - (LPA) VA Sy

(7¥0) va AREIA - AZIAN (ZNee)¥ (Z3N) ARNES oy
£0 (%) Y (/¥) Y ARIAR (/x) Y (Z#) ¥ (ZNe)a (Lre) Y §3ane

Cu3IS=PSC el ) (55l sim 5 pmes =PBC {paditials wile b eusla=CH t5yal 53) calea =ATH <€ =5lia =HCV B =o5la = HBV

PRERIT-


https://ijem.sbmu.ac.ir/article-1-59-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-05 ]

AY2A) ‘s.L;C,A}A‘SJkg,O|W'“I§}.; J/,L(m;@biu/[é,,[af:ﬁ
s uia g 59 Child Gfise ala o 5o Gl sdil oI5 -F Jgua

Shae Giladl [ pab KoKl sateal oS5 slae el 6 g pSiliaglsadaleSl s Child Cuia
A -/A -/ *\/.p A oL
Y < IAV JNY VLY B
/-4 <IAD N ./a¥ C
Y AN ¥y “IA- A Ol
“\Y ./ay -\ \/-Y
-/\4 V/-0 /¥ VY
0 /4 ¥ -/ A Ololan plas
A -/a -\ \
it -jaF i A/

e i 4 slan 58 sl gl Cpl O ssliiud gl

Ssns Sose oY canl G ¥ Slle Sie Guia 4l
s oals ¥ Lliis oF ssa ase Shse oy o Ll o]
e 5aolie (G 5 (S oS sl sla G aaaa
V) ol saae Hlaie S S 5o 0 gk oo 83l I8 !
chiades 5050 aladl gl 1 Slan Wb asl Sdw (4b)

PP A PECIIR

Ol 58 5ol (S5l CLD 4 Mo ollass 5o

03 CLD ghlas 59 Somsiial 5 (il pond b
ool 53 sad 5 68 las g BSila oo B (S
LYV GZAY 50 g Z¥A G /Y0 5 b 4 alids ladalllas
5 sl Slelsd aalllhs cpl o M icl sad iR
OLas aS s 7YY 5 JYA 0 Suudd i 4 S siid
oo solan € Wie cuaan 5o oF YL poad gouiay
Ao oo ol MMl Sl Al cures 4 o gaS
5353 89 50 28,0 w9 Tl K35 S S Slslay oS ol
Jsb Gild & a5 b g s pe Gal i aalllas Cpl 35l
St sl 59 S Wign b e gead 4 CLD ollay sae
99 Oloaiul (S QSIS 4 a5 b o sed aalpa ssla
Olobass 7¥A 5o s jge (SHull 4 sake Sou (sla S
Gl el (Kas lal cle Topdi e 0K g ) an

(p<+/+0) Child C 5 Child A 1 5 3a8 ol saiesl oS3 Hls ne o slis *

s Jolse G Sl ad paddie A g S, 5IGT L

Child jlae 5 aS (solan s55165) ¢ S (5808 sula
st oS (i Olse L3 solen Uaslse 5 adle
3525 9 P8 G Ll (e giegane 558 T Hlire
sl qolan € M) sae GB) o (=0/PY) cawld

Aiieaa (1= 2 JAY) Gre sl @bl uga g 5 Crw (S (58953

cwl Sigs S Ghlay plalid gl by LKl (¢
19 g daaiuy LQJT,_‘,L,LL..J‘SI‘,J
dalas sha (o 5o S Ghles Gadds ol
995 Ko 5a Ko (el 5 5o st g saas) O sail
o2 Olsaieal aSI53 Ghaden (sl plasl asdl Guaad 5 (sl
8 58955 shlad (s uia age sha Jole [l Gl
L (358 gams s S (a5 ol b cuwl spay
i Gty 5l ol 55 4alllas oy se olass V0 ) suliied
SLYO L Gu 5 o By 55 Glsadal (S oba Gl
5 Sy comalia (P<-/-0)ad susel] Ghlay seuible
Ololays e il sl b Lol Ao 5 e Ll (B
midie JFO 5 APV SN JAYIA oS 4 sha
) B 5le 5 S ol 53k
F  (Yes)= 0.876*BMI+2.946*SEX —0.053*AGE
+6.186*Ascites —17.249

F (No)= 1.149 *BMI +3.168*SEX -0.141*AGE
+7.635* Ascites —23.65


https://ijem.sbmu.ac.ir/article-1-59-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-05 ]

IPAQ g o) soslod pidd (cou95 [l panilgatio 9 juisgss ac igalan

5,800 8L Child A s4a,0 4 s Child C gaa o
Child YU olass 5o oleaiul oS5 aalS w3 <
il 5 sa il

56 oS Ladallhs Lo aallas ol sladil ailes
8B Lo sas 00 3Sla 5 (Ludl o€ il s (5,18
585 A8l (slaaisly il ool o) sadel oS1 53 slie
ol as

STl 815 Sl alllae ol Rnl ohlas Lo
9 RIS W by b Bl p s s () g Sl il st
Loy oley lise) ale © b ghlay o) (Soa3e
ol oy b ol gl guals dallle ol Lo aidl asb
el cus 4 Lads 8

S 9y ok e aedS Lol LKA use b
03 sl LAgEIB 55 0l 5 Gl oS o Wl Glsanl
o8 Ol las jha seas Jlhal Augiy sose
3 o Ol BT 5o S il sud aladl WS Gede golen
WSS S Boae il 5 P oS sl

vExo . .
el sad soldil

95 ) s pals saalllas o
Oloae cal (Sas 45 (ola juiie ) Jalias (slaciS 5 (s4an
Sl oelad o nles A Gl 1) Slsatal (S ks
(S 595 sled Gm ioia S el 18585 St
Kby soSpraal © S 0l uyad gl cunl usay
Slaw plasl pae b plasl s Sl S Hlaw 0lls s
S Fose 09 dSe S plgainl oSI5 s o
il (f(Neg)) Lo mb 3 jidw (f(Pos)) cule mb
Sl 03¥ 5 a g el i ol gatel Jlas s sa s Jlaial
S @ose Gnl et 5 sl st Hlay Ol Al oSI S
ASrad il (o 4
o BB (S5 5 (AA0) con cualin sl 0l
et 4 3L S lay SIS1 GEL g S 5l (459)
soSsla oo s e B WLl Glaiul SIS
S Sholay aalllae Gl 5o s g Glis SblA Bl Gl oK o
Ol Ooedl 3 5 b a5ls i8S o w9 il S5, S
55 Oleaial (Say woin o8 Blhos slagsls S
Ololas by 358 Jsend LUS Lo ol s by ad GBS e
Sels gl ple 5 ads il S5, S (eS8 ne
Olas o @S w ady b ohlay lsaial (Sa
Sleaial &SI 5l 5l 50 s w o cud oy 5S0ae)

L el i cunlaa G S L) ol Sed g

L oS sl o7 Mol sylse Gl lolatal Cia
o Odswiion Oalsn eSeoae SOl Gl
Mo sge padiatie "o s say (oS 55 en
ol 59 Olsaied Sy goad Galid Slusba Jolse
Gl TV G Gpeme P Gl les

(LA..\.&.%J)L‘ L:! QLAJJ “"':'64:‘@ “é}:& ‘@m CSQJJS

YVYY YANA

il pawalS s 5 S s w5 G
Olose b (P ou s gl y G G Ladallas o
505 aalllae ol 5o il adasly olslass ol sAtel o153
fSI3 Oloee b 0Ss Hadte Gudle gu 0l ) (S S Bia b
G055 shlas 390 Lo dhl) (pl S il dasl; () sadl
Sl prub 0 pusSae s o5 09 s (S
fSIS Gl Slac e bl 5 S0l ollas
Yl Gy 055 5 o U o LAl (5l o) sl
Oleaiel Jalas 5o uS (solan (55451080 wiile Sou Jal 5o
oladl 5 7 tse sas aalllae upmy ol b ssls B
PBC , PSC wiile Suilial slags,lan <€ cacal suls ol
o8 Msbige Oleatal Jalas Ghld Sl s3ay b 4
© oM 3 B ol 4 e oU5 sls seallles
Grd s Gleaiul &SI5 e pla B oo cuila
w5 ol cedls 5o 1y Slea e Ollas ol aiials
ol 3 srand lsa; coalie ¥ SsATal geu s iShaa
ol Ohlaws Gl S (Suae (sea g sbla 4 50 ol
Ololas oo 1) lue) 5 (Sseosa di¥a ssas Jlaal Gl
SSL 5 aalalb ale b el wsa oSba 4 o
S5 35 Ol e
Jsb b ssed lsaial oS153 slagad i dalllas (pl 5o
S &l b slesss bssse ol 4 W) S
Curdy sl gtaals G b aliie Hik 4 S olas
53 585 ol S 8 Slaw GlsaTal oSI5 5 slen (0
Ol oo a8l gladisls il o s wal i b sae 3,0
L ssms doe oo Laaial "Ml s ga s 5 8 S5 se
solas (aolse 5 aS golan ol G LISl asa g pace
T pasls a8 5 saale Glsaiul aSIS Glae b 50

0L o9 ssad Olsaiesl oSIS (halS Sa 4 dalllas Gl 5o

i- Bone resorption
ii- Remodeling
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Osteoporosis in chronic liver disease: a mathematical method
to screen high-risk patients based on clinical findings

Esteghamati AR, Alizadeh R, Abassi M, Seltan A, Frotan H, Larijani B.
Endocrine Research Center, Tehran University of Medical Sciences, Tehra, |.R.Iran

Abstract

Introduction: Patients with chronic liver disease (CLD) have an increased prevalence of
osteoporosis but it is unclear which patients are at high risk for developing bone disease. The goal
of this study was to evaluate the bone mineral density (BMD) among Iranian CLD patients and to
compare it with healthy controls. We have also established a mathematical method, which can be
used to determine high-risk patients based on clinical findings. Methods: A total of 65 patients (36
male, 29 female; mean age 51.1years) with chronic liver disease were recruited over a 1-year
period. BMD measurements were done using dual energy X-ray absorptiometry in the lumbar spine
(LS) and femoral neck (FN). Osteoporosis and osteopenia were defined by WHO criteria and BMD
of patients was compared with the BMD of 65 age and sex matched normal individuals as controls.
Finally we constructed a mathematical function to identify CLD patients who are at high risk for
decreased BMD. Results: The overall prevalences of osteopenia and osteoporosis in both sites
were 47/7% and 23/1% respectively. BMDs at LS and FN were significantly lower in CLD patients
than BMD in controls (p<0.005 and p<0.05, respectively). BMD at LS and FN among women and
BMD at LS among men was significantly lower in patients compared to controls (p<0.005 for all).
Increasing age was inversely correlated to BMD of females at LS and BMD of males at FN when the
effect of BMI was controlled (r=-0.43 and rs=-0.5, respectively). BMI was also correlated to BMD of
females at LS and FN and BMD of males at FN when the effect of age was controlled (r=0.37, r=0.44
and rs=0.4, respectively). At FN, BMD in Women with autoimmune, idiopathic and cholestatic liver
disease was lower than BMD in viral hepatitis. Osteoporosis was more frequent in women with
ascites and decreased (p<0.05). Longer duration of CLD was correlated with lower BMD in women
(p<0.05). Women with Child C liver disease had higher abnormal BMD frequency compared to Child
A (p<0.05); in men, no statistically significant correlation was found. Two functions were built
based on sex, age, BMI and presence or absence of ascites, which could predict the abnormal BMD
with sensitivity and positive predictive values of 85% and 87% respectively, which is significantly
better than purely by guessing(p<0.05). Conclusion: Osteoporosis is fairly common in CLD. We
could screen high-risk patients by clinical indices as sex, age, BMI and presence of ascites so
diagnostic and preventive measures could be instituted earlier in the course of the disease.

Key words: Osteoporosis, chronic liver disease, Screening of osteoporosis, Bone mineral densitometry
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