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ABSTRACT

Chronic diffuse hepatopathy is one of the important clinical tasks to reduce mortality and morbidity due to liver
cirrhosis, liver failure, and liver cancer. The purpose of this study was to evaluate the criteria for predicting liver
and chronic liver disease using Fibroscan based on ultrasound diagnosis. Serum and liver stiffness
measurement(kPa) were analyzed in 280 patients and cut-off values of liver stiffness measurement for predicting
fatty liver and chronic diffuse hepatopathy were determined using ROC curve analysis. Bilirubin and
PT(prothrombin time) were not related to disease prediction(p=0.243, p=0.115). Serum glucose and triglyceride
levels were significantly higher in the liver (p<0.05). The cut-off value for predicting chronic diffuse hepatopathy
was determined as 10.3 kPa(AUC 0.98, sensitivity 94.94%, specificity 94.93%) in the order of control group, fatty
liver and chronic diffuse hepatopathy. Therefore, it will be used as a primary tool for the diagnosis of chronic
liver disease patients with quantitative evaluation.
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varix), 7F3%]Z(hepatic encephalopathy), 7+ 52| 314

L. INTRODUCTION Fol vehd F Qv sk 1k Akl 23 A

763 @A (Liver fibrogenesis)S 7H2 2] o] A] 3tet A AAEe Aol HHol ey
UEFLHE A4 2] S(wound-healing) #1749 dFow  ABEE AEM, 1 ARG wholH s, AAE,
A ASHE= zAe] £ JARAES E5hd] thAtol Ak, 2|54 91 5 &, (HAHe] #H 4, 7+
AW (e cimbosine] AR T gz T4 EA B ol GgaA A%e Az
5ol Wyl wel FAstE A Al E(hepatic S T4 A3E Uiy o5 Sxtel A
stellate cell; HSC) o] t}eke] m A& Hu)siar & AHSS A "W G5 7F g He A
o] A 3E9]7] % (extracellular matrix, ECM)¥} A3} LR o FRE FH¥Tel sl 27 hdsh &
(cross-linking) 3. 24 748t AL wamm  AEdl disll ke ARl SRt ojye 43
A TH2! mhAd 744 Bk (chronic diffuse hepatopathy) $FA} A S, aga vls ARl 59 e B oY
MM 7o WAL 7he] AN (stiffness)E = & o a Aol BAE ke HEHS ARHoR v
NI 7 W BRe 528 AFAA A= sk o] dfg ARWEFs dAshed T8
M (liver failure) B:= {3 Sk(liver cirrhosis) & =1 = U e =1 ] e e e T o R R I s el =L
o] 0 7] Al TP B3] o] A7) AW ] o3| Arge= AP Hgoan s 3 FHE
QS W= E I (ascites), 2] %4 W (esophageal = AaAle A2 dEAE) HE 58 &
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II. MATERIAL AND METHODS

1. d79%

20161 8L H-H 20174 4
Has s #x F kx
AAE AldE 280 S A
AHe 58.5+9.94(FAEk, 584)E 4x}141 3(50.
4%), 1239 (49.6%)°1 ATE oI A=

Aol 13878(49.3%), AW3F 63(22.5%), HF
AA7A 3 79 (28.2%) 0. % TR T

% (liver stiffness) =74
D23t HAks el gAbabel ofs) 8413t o]
= 2] (nothing per oral) A7l $ A]&s}qlr). =53}
/gl Zlol= 14 em= 143518l ow 353 DICOM
(digital imaging and communications in medicine) %
A% PACSSl ARF Thg el ekat Agele] o
=3l A= zJAL;HZ:rL | H1—7]— "X 71 A 3
oz BFSAL. 2e0gHE F3145 3.0~50 M
T3} 3.5 MHz2] Convex array probe(IU-2
A3tk

o
i
f

HZ -6_ 1:1
2, Philips, USA)E

Fig. 1€ (9% gabolth, e Ak 4
A F Aol® 2417 o] ol M@ B @
29g vy A% So] 2Yn T A
A2 % 95 Sqe] R EA FHOE GER
S QAN e AAAE S 0 ARTE
2 saked 44% (7 6 em o4, 84 3 em o]
el Wag Fakol BEAe] MES we) S4%
& A5 wBHoR AaT 100 oY 54
su Axde TES FASE FIPgt oxE
ASSHAI A FAAE o 5% AR e
gelov AFste el BEe B2 FAE 9l

5}
=
7] el l"i/\(ascnes)ﬂ =A8tE g, a1
e A= S4o] FA T
T 28 kg/m2 o]l A= AArlA ALttt
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Fig. 1. Liver stiffness measurement of transient
elastography by fibroscan.

2.2. A4 A

2 eupAAL Sl PREE AL AAE Aol A
AgzAelstel A uie AvE v A8,
H715 A K liver function test)ol] ¥ gE &= AST
IU/L),  ALT(alanine
aminotransferase, IU/L), ALP(alkaline phosphatase,
IU/L), GGT(gamma glutamyl IU/L),
Bilirubin(mg/dL), Albumin(g/dL), & -3-327] AH(blood
235 = PT(prothrombin time,

(aspatate  aminotransferase,

transferase,

coagulation test)l|
sec), aPTT(activated partial thromboplastin time, sec),
PLT(platelet, 10°/L)2} &I (glucose, mg/dL), 43 A
W (triglyceride, mg/dL))S 7> Toshiba 200FR Neo
Chemistry autoanalyzer (Toshiba Medical Systems
Co., Ltd, Japan), CA-7000TM (Sysmex
Corporation, Japan) JH| & A}&3te] 743}t

Tokyo,

2.3. BAEA

e WHFES A4 A4 (Kolmogorov-Smirnov
test)y S AAZ U ZSudded wE FAdz
i, AMRK(fatty liver), ¥Hg1Hd E(chronic diffuse

hepatopathy)2] 7FHEF= % (liver stlffness) S &
AR A Aol HA, HU, 43S Tk}
Zoizld Aol SHHTE o ApolHA
77 (Kruskal-Wallis test)= g A A8 o

2 Mann-Whitney test % Bonferroni’s
method & ©]-&3 HAUTE. 5] wE
e S A=kt HAH 9 cut-off
values Z743t7] 913 A AL ZZFEA (receiver
operating characteristic; ROC) AR-AE AR
o F43PH A (area under the curve; AUC), W7+
= (sensitivity), AFESITE F
AA el p-value 0.05 H|THQI H-E 7|ES

2 #Hsg o, BE EA4Y A= MedCale

£ o] IZ=(specificity) &

Statistical Software Ver. 15.8(Ostend, Belium)2 A&
s T}

. RESULT

1. A=Y dukdy &4

g2 280 & 2o TE VFo 2 A
ZE 1387(49.3%), A1'EZF 63'(22.5%), 1+ st
S ZEE v A S 797(28.2%)
7kt 2ke] zpol Aol Al A
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Fig. 2. Liver stiffness measurement value for each
group(normal, fatty liver, chronic diffuse hepatopathy).
The lines through the middle of the boxes represent
the median.

AAAE A3 A, AR, R ESE o R

% Ek(range)= LERU ST
2E71°5 ARl A ASTE= 26.0(17.0-95.0), 29.0(14.0-
165.0), 33.0(13.0-169.0) IU/L ALT+ 19.0(10.0-151.
0), 25.0(5.0-199.0), 28.0(2.0-233.0) IU/L ALP:= 237.0
(123.0-485.0), 254(109.0-539.0), 281.0(159.0-569.0) 1
U/L GGT 19.0(6.0-88.0), 36.0(15.0-186.0), 38.5(8.0-
353.0) IU/L Albumine 4.3(2.4-4.5), 4.3(2.4-5.1), 4.2
(2.1-5.1) g/dLE F9 & 2po] & Holm F2= F7}
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3+ ©1}(p<0.05) Bilirubine 0.7(0.2-2.0), 0.7(0.3-2.
2), 0.6(0.2-3.5) mg/dLZ 7+ o+ Ftol] BAH Q0 Ao
= HolX %UTHp=0.243).

g NS ALl A PLTE 189.0(73.0-318.0), 184.0
(45.0-286.0), 152.0(33.0-282.0) 10°/L aPTT+ 32.5(23.
0-48.9), 32.5(24.5-52.1), 33.9(26.5- 55.1) sec® 2
3 2}olE 7hA, F71aH 2 H(p<0.05) PTE 11.3(9.
8-16.0), 11.4(10.1- 15.3), 11.4(9.6-16.2) sec® Z} -
ol BAAR] Aol E HolA eEUTHp=0.115). &
I (glucose)= 2= 105(49.0-183.0), 123.0(57.0-345.0),

2

o2 o 2

(2Nt o ol X

skl on 2AstH A (AUC), WA, 59
Toto] Aol AE2 ARGl e =
Aakel cut-off valuet= *| ™7t 7.2 kPa(AUC 0.67,
4y
R

% 53.97%, 5°]% 57.40%, Youden index 0.286)

S

109.0(24.0-275.0) mg/dL, &7 2] d(triglyceride)S 10 4 7r4% 103 kPa(AUC 098, W= 9494, =
2.5(14.0-349.0), 123.0(57.0-345.0), 109(24.0-275.0) m  °©1%= 94.93, Younden index 0.899)= A3}t 4
gdLZ BAH o= Afol8 mgom Az TS Table 201 eI
& A5 YER A th(p<0.05). A= Table 1] 1}
Table 1. Baseline demographic an clinical characteristics of control and fatty liver, chronic diffuse hepatopathy group
Study group
X?:rizag)(;i Control Fatty liver Cl;lronic diffuse
(n=138) (n=63) ef(’ﬁf%‘)thy p value
Age (years) 57.0 (31.0-85.0) 59.0 (37.0-83.0) 60 (38.0-83.0) 0.039
Liver stiffness measurement (kPa) 59 (2.2-12.4) 7.5 (3.3-20.0) 16.3 (6.8-31.2) <0.000
Aspartate aminotransferase (IU/L) 26.0 (17.0-95.0) 29.0 (14.0-165.0) 33.0 (13.0-169.0) <0.000
Alanine aminotransferase (IU/L) 19.0 (10.0-151.0) 25.0 (5.0-199.0) 28.0 (2.0-233.0) <0.000
Alkaline phosphatase (IU/L) 237.0 (125.0-485.0) 254.0 (109.0-539.0) 281.0 (159.0-569.0) 0.000
Gamma glutamyl transferase (IU/L) 19.0 (6.0-88.0) 36.0 (15.0-186.0) 38.5 (8.0-353.0) <0.000
Bilirubin (mg/dL) 0.7 (0.2-2.0) 0.7 (0.3-2.2) 0.6 (0.2-3.5) 0.243
Albumin (g/dL) 4.3 (2.445) 43 (24-5.1) 4.2 (2.1-5.1) 0.001
Platelet (109/L) 189.0 (73.0-318.0) 184.0 (45.0-286.0) 152.0 (33.0-282.0) 0.000
Prothrombin time (sec) 11.3 (9.8-16.0) 11.4 (10.1-15.3) 11.4 (9.6-16.2) 0.115
Activated partial thromboplastin time (sec) 32.5 (23.0-48.9) 32.5 (24.5-52.1) 33.9 (26.5-55.1) 0.003
Glucose (mg/dL) 105.0 (49.0-183.0) 113.0 (83.0-262.0) 106.0 (72.0-300.0) 0.009
Triglyceride (mg/dL) 102.5 (14.0-349.0) 123.0 (57.0-345.0) 109.0 (24.0-275.0) 0.005
Variables are expressed as median (range)
Table 2. ROC curve analysis for optimal liver stiffness cut-off values in ultrasound diagnosis
AUC Sensitivity (%)  Specificity (%)  Cut-off value (kPa) 95% CI Younden index  p value
Fatty liver 0.67 53.97 74.64 7.2 0.60-0.74 0.286 <0.000
Chronic diffuse ) 5 94.94 94.93 103 0.96-0.99 0.899 <0.000

hepatopathy

CI: Confidence interval, AUC: Area Under the Curve
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Fig. 3. The graphs represent the ROC curve of fatty
liver, chronic diffuse hepatopathy in ultrasound
diagnosis.

IV. DISCUSSION
9

2FFEE 3 Qo) oy JFH W Z3 dbE-A ALY

olg]go] EAR A 7¥sta o il
ek A7 AL de Aotk

A or nugddsks Adstr] 98 =&
SF3AL CT, MRIE ®o] o]&38tal glen o1 & &
250 HAAbs BRA3 o o] g AEA
= H s WAL 4 AAE it 3
A Foll 5 Edddold e EA7F Sl
o, Tl 1Ak A7) 9 T EE o 5 Sk
T Qe Ao e Ads wmE A Yl
A& F Aol A& x7] Ty Ade] F&Ay
W EE8A SN & HUME WA glom I
B g3 FAETE =& Ao s A4
A Qleh shARE B wgS w2 F e dE
7P dedtte Ay BuSsd AAAEE,
HAARARRE Zeke] wbe dAgolgt= AE ofH
dol A= Jstar gl ofell A3 HAALE o
&3to] RIS dFetar ot of I AF
A Afrsk AEE @rlekes dle @dA7F Sldk
B =] AL v FA oY, wEa BT
o] glow AFAe] £ B g7l dFF flo] A
A AEEEs 543 5 Ak old AHeow
HI7HA B A A7 Agsa ek

o]o] ¥ &I Tto]| A= Fibroscans ©|-&3F TEFE =
HAAVE 2533s Ae vluste §FE&A4& &
olR 2k 3 Th e = ARe] ol

2 AYPHAor oo Aol A ek =

#k(Liver Stiffness Measurement; LSM)©] ZHd 3}

Arot & FHBAE HolH HAEste] oS
Q2

wf F2 o] 1M f-3 ol Sol AUC 0.79, F4 ol A
T AUC 097% FAstol] thgk oS50l wlg- %3k
t}ar Ba13karl v} Ganne-Carrie S1'2] Aol A=
AT dSel g eE = FAe] LSMAL,
Fibrotest, APRI(aspartate transaminase to platelet ration
index)] 842 Hlastith. A% F4 ZA] 2
B E-%]9] AUCE 0.95(cut-off value 12.5 kPa), Fibrotest
AUC 0.87, APRI AUC 0.83°. 2 FFeb =2 A7) 7
28t Aebsel Qo] M w2 AgEE UEHe
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2% e 4T HHAE PR 44

T 74 S (Chronic diffuse hepatopathy)®] T2 7H74 3}, HR-H, 7kdo =
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= AAF FA 3 (KkPa)S A8 o1 ROC
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