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i [ OR=4.116(95% CI:1.924,8.807) ] LALT [OR=3.691(95% CI:1.725,7.898) |42 AST [ OR=3.846(95% CI
1.798,8.229) |2 dE B A5 HEAS W AT 9 09 10 TR 4 (P <0.05), %X H TG E S TSR I T, HERES
B i U B R LT A5 B AF B MR AR PR AT 9 e OB 2 B A1 68.9% (95% CI:0.591,0.752) . 76.2%(95% CI:
0.695,0.843) .84.3%(95% CI:0.726,0.935) , % 51t 5 %] 4 83.1%(95% CI:0.723,0.921) .68.4%(95% CI:0.571,
0.794) .83.5%(95% CI:0.719,0.926) . €51 A2 & 52 0 37 ok 3 b s AR 3K & 3 38 9 JR0 B8R °T 4 30 35 b7 3E T8 A
VRS AT gm0 W7 R AR BT

SRR« AREATRE TR AR B ERTIT I R AR YRR 5 4

RESHES . R5755 XEAFRIZAD . A

Diagnostic value of real-time shear wave ultrasound elastography
combined with serum hyaluronic acid for non-alcoholic
fatty liver disease®
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Abstract: Objective To explore the diagnostic value of real-time shear wave ultrasound elastography
combined with serum fibrosis marker hyaluronic acid for non-alcoholic fatty liver disease. Methods From April

2020 to April 2023, the 112 patients with non-alcoholic fatty liver disease treated in the Affiliated Xuancheng
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Hospital of Wannan Medical College were selected as the liver disease group. Additionally, 112 healthy individuals
with normal liver function who underwent health checkup in the hospital during the same period were selected as the
control group. Medical records of all participants were collected, and all of them underwent real-time shear wave
ultrasound elastography and were tested for serum hyaluronic acid. The diagnosis of non-alcoholic fatty liver disease
was confirmed by liver tissue biopsy as the gold standard. The Young's modulus values and the serum levels of
hyaluronic acid were compared between the two groups. The diagnostic performance of real-time shear wave
ultrasound elastography and serum hyaluronic acid for non-alcoholic fatty liver disease was evaluated. Results The
levels of hyaluronic acid, ALT and AST in the liver disease group were higher than those in the control group (P <
0.05), and Young's modulus values in the liver disease group were higher than those in the control group (P < 0.05).
Multivariable stepwise Logistic regression analysis revealed that low Young's modulus value [OAR =4.627 (95% CIL:
1.627, 13.159) ] was a protective factor for non-alcoholic fatty liver disease, and that high levels of hyaluronic acid
[OR = 4.116 (95% CI: 1.924, 8.807) ], ALT [OR = 3.691 (95% CI: 1.725, 7.898) ] and AST [OR = 3.846 (95% ClI:
1.798, 8.229) | were risk factors for non-alcoholic fatty liver disease (P < 0.05). The receiver operating characteristic
analysis demonstrated that the sensitivities of the Young's modulus value and the serum level of hyaluronic acid
alone and their combination for diagnosing non-alcoholic fatty liver disease were 68.9% (95% CI: 0.591, 0.752),
76.2% (95% CI: 0.695, 0.843) and 84.3% (95% CI: 0.726, 0.935), with the specificities being 83.1% (95% CI: 0.723,
0.921), 68.4% (95% CI: 0.571, 0.794) and 83.5% (95% CI: 0.719, 0.926). Conclusion Real-time shear wave

ultrasound elastography combined with serum hyaluronic acid could assist the diagnosis of non-alcoholic fatty liver

i34 %

disease with good diagnostic performance.

Keywords: non-alcoholic fatty liver disease; real-time shear wave ultrasound elastography; hyaluronic acid;
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% [C A B [ OR=4.627 (95% CI: 1.627, 13.159) ] j&:
A A M R 107 1 S 8 DR R 2R (P <0.05) 5385 W it
MR[OR=4.116 (95% CI:1.924,8.807)] . ALT [OR=3.691
(95% CI: 1725, 7.898 )| il AST [0 R=3.846 (95% CI:
1798, 8.229 ) 12 = 5 45 M Jig J0s %k i i) A 6 IR R
(P<0.05), W33,

*3 ARERBEEEARERIE RN S ERZES Logistic @31 S 4

T IR 1.532 0.671 5213 0.002 4.627 1.627 13.159
R 1.415 0.632 5.013 0.002 4.116 1.924 8.807
ALT 1.306 0.615 4510 0.003 3.691 1.725 7.898
AST 1.347 0.596 5.108 0.002 3.846 1.798 8.229
2.4 HEREEE.ERREEEBRSISEHIETEEYE 00 83.1%(95% C1:0.723,0.921) .68.4%(95% CI:

B B 14 BT O 30 BE

ROC & 73 Br 25 2 o | 4 [QAE & {358 W] Jo
iR N FCIGE 512 T A 0 RS VB U7 1 FF 908 1) S0k 4y
A 68.9% (95% CI:0.591,0.752) . 76.2% (95% CI:
0.695,0.843) . 84.3% (95% CI:0.726,0.935) , ¥ 53

0.571,0.794) .83.5% (95% CI1:0.719,0.926) , #i £ T
[fii 1 (area under curve, AUC) 43 5l 2} 0.767 (95% CI:
0.663, 0.871) . 0.728 (95% CI: 0.599, 0.857) . 0.878
(95% C1:0.789,0.968) . W% 4 FE 1.

R4 HREEEERRBRYIEEF RSS2 BT EE 547

T SR 7.13 kPa 68.9 0.591 0.752 83.1 0.723 0.921 0.767 0.663 0.871
7 I iR 65.02 ng/mL 76.2 0.695 0.843 68.4 0.571 0.794 0.728 0.599 0.857
BA - 84.3 0.726 0.935 83.5 0.719 0.926 0.878 0.789 0.968
Lor 3 iTie
08 T BEAE | B2 AT AR TG A AR & A
s 06 K PRI 2 0 % 98 R 8 A T, R AR T
E - GEZA P PPN IR N NG T Y
‘ i BEC0 B B0, R M e A T
02 - FO A2 2 R A A TR A I S 720
o JFF 2T 2 Ak 1 AR TR0 95 B0 B B, OF: 75 2 T 40 B A1
00 02 04 06 08 10 PRI, 58 3 LB TP R 4 B 0 PR s i is W s 2 B T
145 ok 35 P L 4R TH R B LR R Ry . ERT, AT AL 8UE
1 BRREE BRRERABRSSEFEHE Ko 2 WS | T MRT 25 212 W7 3 09 % 12 s 5
AE BB ) ROC #h%%

JF B D7 vk P T AL 8L AR H RIS BT AR



H8

FBERHR, S5 P SR Oy DU P AR I P X AR P BR W P T 2 W 0 (i

P i 105 P BT B <G e, T Bt LR A A S R
KOS R S S AT VRN PR . BT

ALY S R, HAEAE R 25 T AN 34 59 P 1 [r)
R Je R B2 2 R e R — R E A e AR
SEOREAT D7k, )z N T R TEORS 1 R U I
i i K W, T DA I A 1 T AR B R i R A 5
{1 Z2 3K 3y o 75 A e I UE B 7 % o Y A R A B, L
TC I AR AT A5 2 0 0B i 43 R BT, CT
A8 AT A S ORS PE  E EE  vE  ERE E
PG, AT B U A L B 2 Y SR | 47 2 1k 55 g B AR
b5 {H CT 38 55 3138 75 45 Bh G L), o] 8 5 | ok s
o7 B8 % 5 T R A T R ), FL LA A A
MRI & —Fh R 2 S H LGP AR O ik,
XoF A T R 1 B 1 0 B4 12 W e S ) LA A 1)
WERR M, v $E A o R I R VEAR IR DT & 2 R
SiE T YA A B AR AR, O 52 T Re AR YL (R
MRI &7 28 5% A ¢ v HLF 6 i Il 45 4, 5 e v )
FEAFAE R BRYE . L, S 3R AR TIORS 14 R 1 I 1
TCRIMAZ W T 1, J2 I R B9 Y

7 S A B DD 38 e S AE S —FhIE A L
JIZ N R A B R, AT A 7 R e
JE R LU 2 T T 09I A8 PPAG IR AR 17 e
PR EERT, BFY & B, I J0E 20 20 0% 53 PR {1 5 T 4 e
DA I 55 T i P ) S D R P i A R, Bt T
YRR B ORI T R W R RS A U O
WAk, AL 208 105 40 i & A AR RT3 BOLT 4
R AT S A W7 O LTSI 6| 2 o R A B e
DAL 8 75 SIS B 1 0% 3 1 B AR AT 3 e P S
TEHT AE A 1 B 105 A 0 %) s 28 XU o 3 B 5T 1R
JETELE A VA B HBUh KR R A 2 H 50 7
WA BIF 9 UE 552, IV 35 P 0 TR A8 Ak 5 I I &1 4k AR 1Y
i BT AR AT 6 . GUVELL AR5 & B, 155 W i iR 7K
SF- 5 VA I U T IR BEAE S E TR s O . AT
G823 43 AT R P S I B U0 I S AR R G il Y i
BH J5 2 A6 R TRORS 14 B 7 1 JHE95 12 W5 v v i R A0 1L
S5 IR AETR R s P T B 1A FR R
G, 35 BH R K7 TR, ELRE AR S ALT L AST
K 5 IR L2 R B Logistic [543 M1 38 1E 4
PR B {2 VA P g 0 M A 1 R LR i B
JT R ALT  AST J2& =IE 45 85 ¥ i 105 14 AT 1) e I 1A

R, AR AR RS TN s 1 A A5 A A BT A 95 2 e
SeH, EL AT BE -5 AT JUE P (L R AR D 205 4 21 i A 7 2
WA 5 o AT o AT, 385 B T R AR Sk A i AT 3
(AR By, o0 T A2 200 M BT BT 52 P B 4 i
fift, 5 I 440 P 5 B A e A RS B BEAH SGRT
DAL IH L7 3 P BRI 7 1 i s A TEORS P 17
JFF0 6 0 T BEE 235 4 2H 28 B 1% K g L i XL
S o A RS il S A A A R )y PR
T 7 B DT 5 B R ARl R
Wl T U 2L 2 6% S R, S T (1) 422 5 ol U 7 R EE
U RTMEE Jh A i 05 I 72 I, R 2 e ) i 0 5
8, B8 7 0 M A0 T ORI 0, e D o T v AT
G 10) £F YAl H it g, DRI P S I B U9
JIEAG I A5 1) A DA (R RH N 85 s o B 0 AT
JEE AR, S A 2H 2 e % i 5 R o 2 2R
Y e E — 20 R B, S Bl KB (0 — P B
IR0 AT 5T ROC #2304 Rt — A UE S i 7
S A B U S BB IBR A L T 1 W SRR T T A
B2 W AR PR 1 R A, EL2 Wik BE R 4r .

AT FE 0 BB < AR PR N 04 S 2 — b
SR T HE R, FE O JR ek A 90 K ) T U A 07 e
PR RAE S LT AEAL 55 24 T7 T . A% 48 9 136 A
AR AR A A HRE SR IR — T R R
111 P S S 5 0 P AR A i 2T 3 T T TR
AT RLZRA 7 TETME 2 2 A P R N 2T 2 A A
S AI T 4> TR 12 T

i BRIk 7 S B ) I A AR IR L T
75 W B ) 4l B 32 Wi A T R A s 1 4 T, 12
Wik BE RL4F

& £ X B

[1] FUJIMORI N, KIMURA T, TANAKA N, et al. 2-Step PLT16-
AST44 method: simplified liver fibrosis detection system in
patients with non-alcoholic fatty liver disease[J]. Hepatol Res,
2022, 52(4): 352-363.

VALI Y, LEE J, BOURSIER J, et al. Enhanced liver fibrosis test

for the non-invasive diagnosis of fibrosis in patients with NAFLD:

(2]

a systematic review and meta-analysis[J]. J Hepatol, 2020, 73(2):
252-262.
TURECKY L, KUPCOVA V, DURFINOVA M, et al. Serum

butyrylcholinesterase activities in patients with non-alcoholic fatty

(3]

liver disease. Comparison with liver proteosynthetic function and
liver fibrosis[J]. Bratisl Lek Listy, 2021, 122(10): 689-694.

[4] GRECIAN S M, MCLACHLAN S, FALLOWFIELD J A, et al.

« 13 -



EBREAE o534 4

[3]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Addition of hyaluronic acid to the FIB-4 liver fibrosis score
improves prediction of incident cirrhosis and hepatocellular
carcinoma in type 2 diabetes: the edinburgh type 2 diabetes
study[J]. Obes Sci Pract, 2021, 7(5): 497-508.
SR, TR, XU, 45 B E R AR TR W MR 12
W ). S8R S0 fk2F, 2020, 38(5): 828-832.
BRIRR, BREE N, BRI, 45 . B B S & MR mDixon J3 51 £
2 X AR TR 1 AR 7 1 S £ 32 W AR R (D). JHFAE, 2023, 28(5):
585-589.
YOUNOSSI Z M, NOUREDDIN M, BERNSTEIN D, et al. Role
of noninvasive tests in clinical gastroenterology practices to
identify patients with nonalcoholic steatohepatitis at high risk of
adverse outcomes: expert panel recommendations[J]. Am J
Gastroenterol, 2021, 116(2): 254-262.
VOS M B, ABRAMS S H, BARLOW S E, et al. NASPGHAN
clinical practice guideline for the diagnosis 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]. J Pediatr Gastroenterol Nutr, 2017,
64(2): 319-334.
M8, TR, B, AR ERURAER IR IR AR WP R 12
Wi i R I]. P BRI 243, 2021, 31(6): 543-547.
HUANG D Q, EL-SERAG H B, LOOMBA R. Global
epidemiology of NAFLD-related HCC: trends, predictions, risk
factors and prevention[J]. Nat Rev Gastroenterol Hepatol, 2021,
18(4): 223-238.
ITO T, ISHIGAMI M, ISHIZU Y, et al. Correlation of serum zinc
levels with pathological and laboratory findings in patients with
nonalcoholic fatty liver disease[J]. Eur J Gastroenterol Hepatol,
2020, 32(6): 748-753.
ADAMS L A, CHAN W K. Noninvasive tests in the assessment
of NASH and NAFLD fibrosis: now and into the future[J].
Semin Liver Dis, 2020, 40(4): 331-338.
ARAI T, ATSUKAWA M, TSUBOTA A, et al. Liver fibrosis is
associated with carotid atherosclerosis in patients with liver
biopsy-proven nonalcoholic fatty liver disease[J]. Sci Rep, 2021,
11(1): 15938.
R, AR, BT, 5 —FhERDRS AR U M I 4
AR TR e B2 B & G 0T S (0], AR W B 27 0 g
2023, 23(18): 3401-3410.
REAE, EEAAN, PRSL . 5 AR B AR A AR IPAE 1 N s P AT
JHF T 24 AL T2 18 o By P SR [0 0 PRFF s 4 s, 2023,
39(2): 408-412.
WA, Sk . P S BTSN A S P AE R 1972 4 64
WIFEHERE]. P BBl B4z, 2021, 43(5): 827-832.
T, e, W OCIR, A ARNERER S B AR R M AR 0 1 S
9o 5 AR AR R i 0 72 L A (0], 2 T I 44 s,
2022, 25(5): 669-672.

14

[18] W% UL, Z=JFHa . Jmy kb M JHF AR 105 28 1 4 0K R 75 3 5 R B
1B [J]. ARl A AR A GR, 2023, 32(1): 41-43.

[19] XUBL, B2, flie, 55 . JEERARIT CT 5 e S R0 5 ARIE R
FR AR AR LN s P 8 e FE R E B PPAS (B 0], TPy
BELEA R 298, 2023, 33(4): 351-355.

[20] Z=90, W4T, sk, 55 AETRORS PR - ek 20 Bk A 1L A s
21 27 TE SR DG I 9 0], SO 4 2R A, 2023, 39(9):
1421-1425.

[21] XUWeth, g, AR, 45 . MRIGE 40T 2 BB s £ Al
RPN P 90 JEE N M 72 P R B 5 2 5 R AR DG A 0], T
BEA A% 2R 2%, 2021, 29(10): 1017-1021.

[22] PR, 5RUB, L, 55 . UK CT B MR 2t AR 0K M 17 e
FRITFIENENG & Bt RERPET]. TP IEEE AR 2%, 2023, 43(1):
180-183.

[23] TRSR, sk, /NGB, 45 S E R AR AR 5 PR H i
PRSI EOITE[T]. AU PR~ R, 2021, 21(18): 3482-
3485.

[24] KA, XUBH, VAN, 5 A E SR A 5 R FACHURIL-6
TEAR RS PEAR D7 P T v (9 AH DGR (D). AL BR 24, 2022,
44(11): 1685-1687, 1691.

[25] KEENL, FEA e, B, 45 ARTORE PR 0 0 A AN T
N FBIRD]. A fa A 2 2Rk, 2021, 15(1): 83-86.

[26] GUVELI H, OVUNC KURDAS O. Role of serum hyaluronic
acid in predicting necroinflammatory activity of the nonalcoholic
fatty liver disease[J]. Hepatol Forum, 2022, 3(2): 45-50.

[27] ARE V S, VUPPALANCHI R, VILAR-GOMEZ E, et al.
Enhanced liver fibrosis score can be used to predict liver-related
events in patients with nonalcoholic steatohepatitis and
compensated cirrhosis[J]. Clin Gastroenterol Hepatol, 2021,
19(6): 1292-1293.¢3.

[28] CANNITO S, BINCOLETTO V, TURATO C, et al
Hyaluronated and PEGylated liposomes as a potential drug-
delivery strategy to specifically target liver cancer and
inflammatory cells[J]. Molecules, 2022, 27(3): 1062.

[29] BRE, s, TR 5y 07 UT s 1 p AR 33 A 7 7 A 1 P0G 1k i
5 VAT 9 e A AR B R AR ELLT]. b S 4R 2 A, 2022,
42(11): 2702-2704.

[30] AR AF . 5940 i 20 LU ek R AL AR VR NI 107 42 Wi v #) 78
X[I). A EAEARA, 2021, 37(2): 157-159.

(FEFHST Si)

A5 AR A, ATER, SRR M S S Y DI s AU
LY 325 W SRR AR M N s AT A2 W (L] AR
2RZRK, 2024, 34(8): 9-14.

Cite this article as: ZHENG W W, YU H, ZHENG H. Diagnostic
value of real-time shear wave ultrasound elastography combined
with serum hyaluronic acid for non-alcoholic fatty liver disease[J].
China Journal of Modern Medicine, 2024, 34(8): 9-14.



