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Abstract

Objective: To compare the value of non-invasive examination in the diagnosis of hepatic steatosis
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in patients with chronic hepatitis B. Methods: 56 patients with chronic hepatitis B were examined
by liver biopsy, controlled attenuation parameter (CAP) and magnetic resonance proton density
fat fraction (MRI-PDFF) from October 2018 to April 2022. According to the pathology results of
hepatic steatosis, the patients were divided into two groups: non-steatosis group (n = 42) and
steatosis group (n = 14). The receiver operating characteristic (ROC) curve was used to evaluate
the diagnostic efficacy of hepatic steatosis index (HSI), controlled attenuation parameter (CAP)
and magnetic resonance proton density fat fraction (MRI-PDFF), and compared with DeLong test.
Results: There were significant differences in BMI, ALT, AST, GGT, HDL, LDL, LSM, HSI, CAP and
MRI-PDFF between the two groups. The results of ROC curve analysis showed that the areas under
HSI, CAP and MRI-PDFF curves were 0.811, 0.897 and 0.968, respectively. The diagnostic efficacy
of MRI color PDFF was better than that of HSI and CAP in the diagnosis of hepatic steatosis. The
results of DeLong test showed that MRI-PDFF was significantly better than HSI in the detection of
hepatic steatosis. Conclusion: HSI, CAP and MRI-PDFF have good diagnostic efficacy in detecting
hepatic steatosis in patients with chronic hepatitis B, and MRI-PDFF is more accurate than HSI and
CAP.
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1. 5|15
ZRIT 497 5 (hepatitis B virus, HBV)EK s & — /% 1 ) 4 BRPE A S5 TR 18, FFAS A8 HEZE 18k 22

BUFF 98 JB 3 vp o DI, I FLBEAG AR R AT 2 L8 PR 76 th F50 B ant AT, HABRm e e in.
JIE A P AN 2 BT 58 (R LA T B 22 AR 0 Ji2 S 384 000 A R Ay JT 58 e AR T4 s P XU [ 1] [2]
s, ARSI AN A P I I 2 T 8 P 2 TR % R A R AE 7 R R 4 B B A E A [3].
KR VPG IR S P S britl, (e A RRME: QOFEZENE. HRE. REFERSM[4]. tot, Memiett
{10 7™ B R AT REAE VR YT T A EUE 9 R AR AL, R AS REsE T B A (1R N PR VR AT 70 40 MR 5] -

REFEGHIHER R O Z T A A — 22 W, (B 652 5 AR W A8 ME A FEAER, DA
K BAEN 532 (A1 2 4 RAFAEZ2 5 (6] [7]. R A2 P 35 £k (hepatic steatosis index, HSI)& —Fh &35 T
PRI AR 1 0 A T, ] DA B e DA JER U T 7 28 e ) 7™ B FR FE[8] o 5245 %2k 2 4 (controlled
attenuation parameter, CAP) & — I5iJk T~ I T ik i 3 14 e 45 e B VAl JHE I D7 AR PR AR A, CAP I A2 — P ]
PRI AT, CAP (M S5 AR AR MEI A LU FE A O ARYEBIAT I TE, CAP 1R85 B M I 28 1 e i A8
PEVEAl RIS RAFIIZ W RE . CAP )5 B2 B I & R MR AR 51 (0~24%) 3 A& XF T BMI > 30
kg/m? R & AR BB 5 (9] [10]. REILIR AR VPG 5 125 £ A 17 43 % (magnetic resonance imaging esti-
mated proton density fat fraction, MRI-PDFF) £ PF-Aili % Fh 02 14 5 FF i 07 A8 P v B R B . ml B 1
AR AR 55 o 7EBGE 70, MRI-PDFF T RN 3 Fi 8 M s AR I 4% 1 7 B L 20 S 1) S 25 bt
MRI-PDFF < 5% N LA 4P, MRI-PDFF /T 5%~10%2 [A] A4 FERg 48, MRI-PDFF > 10% 4+ &
FERR AR M [11] [12]
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1ML 2018 4 10 A & 2022 4F 4 AEE 22 KM B B B Be sz sSE R =4 2 . AT iS5 . CAP F1 MRI-PDFF
(1) 56 15 HBV FrEtite i . A 51k 30 19, Zotk 26 f9; 4Fil% 22~65 %, “F344E 14 (42.9 + 9.9)
%o PINFRUE: ORI R R PR (HBsAQ)RHME>6 N H H AR ZPUREIATT . HERFRUEL R 1) [FIA
e At 2 99 B A L BE R RS 2) A KR e (B HARE &= o PE>20 78, BE>30 7); 3) 115 HSI Y
FERANE: 4) FH <18 % 5) & iFITgMRE, 6) 1 FENBHTRIEMHENEYT « A SONEYERFT, ik
HARGENERES.
22 MEBEFRE

T IR B SR R 5 () ML T TR R R IR R T (ALT) . R R R ILHE S BE(AST) S Bl B AR i (ALP).

A KEHGGT) SHER(TG). =Bt HM(TC). Mm% R & A HE R (HDL-C). (K% & H M
il (LDL-C). HIS =8 x (ALT/AST) + BMI (%1 +2; FEER +2) [13].

23 RERBEH(CAPEE

P A B P AIXPLORER A 2 Wi CHAT A A o o 2 DX IO DN A 26 R 2656 7~9 W],
EFTREA IR 55 T AR S RS 5 SR X S JFR IR A (LSM) I 52 45 SR DA T-1ir (KPa) 3R« BRAN HR3 B
Z/ R 10 K, FHA A BURRIFAE A, R R I A Rl PR S5 p A B I bR/ N 130 Ak
h>60%, A BN RIEZFZETEER . CAP EHLL dB/m &R,

24, BIRBRTEERBBSH(MRI-PDFF)HEE

P B3 PR ERBUEAT BARTE 3.0 T WALIRFARA iiAT . (7 ) GBS 4R BB AT RAEFIA
(ASSET). it Fl il ik pe $2 AL 11 1A% 2 45 (UExceed RO02) %t 45 34T AL T o 76 AT PDFF 741 [A]— 2 THI (K VIL.
VII. IV, HE HIZH]— NN X (ROI) (29 120 mm?), #EITIE . HE MR, BPUA ROI HIF1y
EIE AN RALER.

25 FREEAFKRE

P BE 2 T ARG R IOER, PP AT HE Jeta. BB RUEMEML, RH 16 G
AT R EMAT 58\« U BRE e, BENJFA 2 3.5 em BUZHZN — 2% . PIGLA 250 i IR
FREEIN, BSrEEATH G RVP AL . ARG RN AR, A >5% AR A TR I A 1
I, 58 SOSHEMTAZE o

26. GitFERE

K JH SPSS 26.0 73 M Hidis o 75 & IEAS /05 (i B VR xas R, 4L 1A L AR FH B AROST BE A AR 56
AFFE T ET R M (Q1, Qa)Fax, ALIA LECKH Mann-Whitney U &4 . @it 70 4 5230 & TARFFE
i £& (receiver operating characteristic curve, ROC), i+ % ifi Z& "~ [fi# (area under curve, AUC)¥¥fiti HSI.CAP.
MRI-PDFF {2 Wit fig, @i i KAE Youden FEECH B =Fr o 812 I TH R AW FUE, THEZ KT
g 107 A5 P FR R B K R S S . DelLong K36 LU =Mz b TR Z . P <0.05 HZEFH il
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3.1. BEEHTMHFMEEENIRREREER

FRIEBATEE 2 AN NN bR e, T2k T 56 4 BE TG0 0. IR EIEE R, ¥ 56 &5
HONTCREN VR ARG BRI AR 2, S 14 4 B3 (25%) H RRIIAEME, S4B E MR AFIE B g5 7%
1. HREHARTELE Y 3 BMI %52 751(26.94 kg/m? vs 24.51 kg/m?), ALT 7K-F(33.0 U/L vs 21.5 U/L) 1 AST
7KF(26.0 U/L vs 21.5 U/L)W] S iy TR AR AL PE2 . HERGASPEZLIK) HSI. CAP. MRI-PDFF i1 = Tk
AEWiAsPEdL . WL 8] BMI. ALT. AST. GGT. HDL-C. LDL-C. LSM. HSI. CAP. MRI-PDFF %
FA G E (P < 0.05).

el

Table 1. Comparison of clinical characteristics between the two groups

= 1. BMEBENIERTF SRR

e PR B R} TCRR B YEA (42 1) B RE W7 4R (14 1) t/z P
B (8) 429+99 44.0+12.6 -0.334 0.740
BMI (kg/m?) 24.51 (22.08, 27.59) 26.94 (26.02, 29.12) -3.113 0.002
ALT (U/L) 21.5 (16.3, 30.8) 33.0 (22.3, 75.5) —2.547 0.011
AST (U/L) 21.5 (15.5, 26.0) 26.0 (21.0, 39.5) —2.143 0.032
ALP (U/L) 75.5 (67.3, 94.0) 88.5 (65.3, 108.3) -1.665 0.096
GGT (UIL) 15.0 (10.3, 25.0) 28.5 (18.3, 38.0) —2.697 0.007
TG (mmol/L) 1.24 (0.80, 1.96) 1.45 (1.17, 1.80) -1.316 0.188
TC (mmol/L) 4.15+0.75 447091 -1.248 0.218
HDL-C (mmol/L) 1.05+0.22 0.90+0.19 2.067 0.044
LDL-C (mmol/L) 2.01+0.54 2.42+0.54 —2.342 0.023
LSM (kPa) 4.6 (4.0, 6.0) 6.2 (5.1, 7.5) -2.376 0.018
HSI 34445 404 £55 -4.117 0.000
CAP (dB/m) 228.9 +38.5 299.8 + 43.6 —5.765 0.000
MRI-PDFF (%) 2.8 (2.3, 4.0) 8.1(5.3,12.7) —5.204 0.000

BMI: B{EFREIRE: ALT: HRMBREEEBE, AST: RARMAEELWLE, ALP: WIE#MEY: GGT: p-B& L
KR TG: SMHRERE; TC: =®iHh; HDL-C: &% EEEAEER; LDL-C: KFHEIREAMHEMEEE; LSM: #f
WETEEAE; HSI: ATAEAR AT TEFR % CAP: ZEIEM S MRI-PDFF: REILHRE 725 5 B 5 70 HL

3.2. HSI, CAP. MRI-PDFF ¥ BFBEBEBh T M B2 B 3 ik

FHEL LR 2R 48 oS b, %4 HSI. CAP. MRI-PDFF i2 Wi T g 528 1 () ROC HiZk. 4555
7N > MRI-PDFF 2 BT B A 7 28 1R 5230 TARRRAE f 28 R TH AL (AUC) I T HSI F1 CAP, 12 3 RE i f: -
HSI. CAP. MRI-PDFF 12 Wi i lig [ A2 P4 i BT {73 771 4 35.0. 258.0 dB/m. 4.5% (% 2, 4] 1). F DeLong
K6 LE A b2 (R FE S Wi PR e LR TBAFE 22 5, 45 R 7R : HSI vs CAP (Z = 1.221, P = 0.226), HSI vs PDFF
(Z = 2.654, P = 0.008), CAP vs PDFF (Z =1.585, P = 0.113), MRI-PDFF 4 I FF i fig 155 48 V4 i BEAL T HSI
(P <0.05) (% 3).
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Table 2. Diagnostic efficacy of HSI, CAP and MRI-PDFF in hepatic steatosis
% 2. HSI. CAP. MRI-PDFF 33AT B A5 B2 M RO IS B a8

T AUC 95% Cl B BUEPE (%) 5 7 PE (%) ks ey
HSI 0.811 0.684~0.903 35.0 100 64.3 0.643
CAP (dB/m) 0.897 0.787~0.962 258.0 92.9 81.0 0.738
MRI-PDFF (%) 0.968 0.882~0.997 45 100 88.1 0.881

Table 3. DeLong test results
5% 3. DeLong #3845 R

HSI vs CAP CAP vs MRI-PDFF HSI vs MRI-PDFF
VA 1.211 1.585 2.654
P 0.226 0.113 0.008
100
80—
X
2 60+
2
=
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Figure 1. ROC curve of three non-invasive methods in the diagnosis of hepatic steatosis
1. 3 MF Bl E IS HIRTBE AR 1 AY ROC HiZk

4. g

TEFENFEF, HBV G AN AR M A7 2 0 DL, 81 O 3 IR AR M 0 B R & LT
I [14] 0 BH T K 2 0Pk a0 JFF I8 2 BT 58 (R R D7 A P S ) R b i 0 7 AR A 3 1 4h
JFF FFE I 7 78 R AP AE B 5 H0 B0 7 R ORI I3 27 A b ik Je B 2 A OG . BRIk, SR HERf A R B
TiFERAT NG M 2 B3 HE AR AR T R b B o JHF AR 107 788 P RO RS I KT 18 2 B 4% SR 38 YR 7 RS AT
BE VA EEMIEIRE Lo FFER BN R PR T = AR LR “hndE” , R, BT AR ARG K
i, ETEIGARILE P IR R 2 R [15]. G0 BARR )z, (H & AR T B E ks, JRH
ANREE B . HSI 245G T A AR B AR EARFE 1 IS 2275, BE AR, 5 TN, B
52 B|IPURERIRTT BN . CAP TEATINAR 5 A8 1 77 T Bos R AF 2 Bt B, (e A7 754 B e i
R, ELMEMT T, FIRSHLEAE AR B OA 2T AR, (H K 2 500 7t 2 78 SRR R AR D
B NBER AT 1. ik, BRATAIHE T H 52 144 HSI. CAP Al MRI-PDFF #2835 K6 1IE 52 (1 18 1 2 T 5
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B NBETR IR DA RS Wi kR . thA, EIERIBURRRAST AT R HSI MvEmPE, FRATESE 7ok
B2 HUR R IGIT I8 2 B TR . MRI-PDFF A EAGIEN & B SRR AR, R HAhA
ZUENRHE, WIRBEME ROREERAF 464K, MRI-PDFF Joiktsill ], {H MRI-PDFF Ok B & — PP Fm] 8
SAYEREAR RN AR S AR T 2ok B I & 2 [16] [17].

AT, HSI. CAP F1 MRI-PDFF X2 Wi I8 v 354G — e kR,  [Ktk, HSI. CAP #
MRI-PDFF $5 0] F T2 Wi i@ i £ 3 e D5 22 14, MRI-PDFF (2 Wi ge 854, H AUC =T CAP
J HSI, 5 Park CC &5 (M 70 45 . [18] [19] [20]—%k. H:FF, MRI-PDFF tb HSI (2 Wi Ripe iy, H %
TG ER. WAL, KWFFRERHE 7 HSI. CAP 1 MRI-PDFF 2 Wi g i A8 P i B A i LA, 2991
“H 35.0 (BUESE 100%, $757 % 64.3%). 258.0 dB/m (UK 92.9%, K55+ /¥ 81.0%). 4.5% (FUE 100%,
572 88.1%). K, MRI-PDFF Joflll & S S 11 £ i JHE T 107 A P FL A AR e f8) ek R 2 FH A B

AW FABAFAE— SR IR, FEARERN, RS T n] AR INREA R, JF 34 RO 5 A8 14 14 43 Gtk 47 4y
HEFF. &2, HSI. CAP fil MRI-PDFF X T8 2 fF 8 & AT RE I A8 M35 B R P iz Wakng, HA
faifd . T bl EAE WAL A, Hid, MRI-PDFF Xf T8 2, T 83 P A 5 28 1 28 1k T A0k
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