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(WE] B %I M H ¥ 5 1 (thymidine kinase 1, TK-1) . #K 3¢ & 11 90« Cheat shock protein 90a,
Hsp90a) B A K6 I X6k 1T 96 v 58 )3 28 588 75 (high-intensity focused ultrasound, HIFU) 1 @l R y7 % 9 B RL BE . 7 ik
PEMEE B 2022 4F 5 H—2024 4 10 J 9 B % 150 4, 3947 HIFU ARG R I\IT 0 D2 WA (n =
120) AR H (n=30), KM IF K 2 HARFIME TK-1.Hsp90a, F I & [ (alpha-fetoprotein, AFP) /K 3, 31 A %
i #H T AEHRFE (receiver operating characteristics ROC) i 4% 43 #7 1L 7% TK-1.Hsp90a, AFP 50 S B A A8 i X3 AT 9
HIFU 4 il AR J7 3% i 1000 85 fig » LA 2 I & Logistic [\81J3 43 57 188 HIFU BRI 302 N R . &R 5k & 4 i v
TK-1,Hsp90a,AFP /K43 %1} (5.504+1.11) pmol/L, (134.28 +-14.22) pg/L, (42.174£10.93) pg/L, ¥ 5 F 52 & 74
Fill 4 19 (4.28 £0.95) pmol/L, (116.60 +13.78) pg/1., (29.56 + 9.65) ng/L(P< 0. 05) ; 2 £ 1 [& I & (China Liver
Cancer Staging. CNLC) 23 8 25 § 4 Ge 324 5 L (P<C0. 05) ;ROC ik &R, I3 TK-1 B4 Hsp90a T AT 98
HIFU 8 #l A J7 % %) i 26 F i B (area under the curve, AUC) N 0.912(95%CI:0.851~0.974) , {5 T 5 & =7 7900
(TK-1:0.791,Hsp90a:0.802) & AFP BAl T (0.799) 5 1M ¥ TK-1.Hsp90a BA AFP il # AUC 4 0.925(95%
CI:0.876~0.974) ,J8fE T = F M I (TK-1:0.791, Hsp90a:0.802, AFP:0.799) ; £ [H & Logistic [A 4447 B R
CNLC #1251 b H(OR=2.004,P=0.001) ,TK-1>>5.09 pmol/L(OR=2.492,P<C0. 001) . Hsp90a=>125.00 png/L
(OR=2.509.,P<C0.001) ¥y A fZmy fF s HIFU M@ RI7 M7 AR N R . 4518 17 TK-1.Hsp%0a K& AFP /K
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Predictive effectiveness of serum TK-1 combined with Hsp90a for curative effect of
high-intensity focused ultrasound ablation in liver cancer

WANG Dong-dong, LLIU Hong-tao, CHEN Ying
(Department of Hepatobiliary Surgery s the People's Hospital of Shijiazhuang City, Hebei Province ,
Shijiazhuang 050011, China)

[Abstract] Objective To explore the predictive effectiveness of serum thymidine kinase 1
(TK-1) combined with heat shock protein 90a (Hsp90a) for curative effect of high-intensity
focused ultrasound (HIFU) ablation in liver cancer. Methods A total of 150 patients with liver
cancer undergoing HIFU ablation in the hospital between May 2022 and October 2024 were
enrolled. According to different curative effect, they were divided into complete ablation group
(n=120) and residual group (n=30). The levels of serum TK-1, Hsp90a and alpha-fetoprotein
(AFP) in the two groups were detected and compared before surgery. The predictive effectiveness

of the three indexes detected alone or in combination for curative effect of HIFU ablation in liver

[ Wk B #1]2025—03—06

(ERETHIO R ETR 2 HARTR S EEAZEITR
(211460893)

[EH A 144 (1983 —) , T b A BN Wb A 5%
N BB BE TR B, BS 2R A0, D AN S R 12 R O



+ 876 -

oL R R R R W46 8

cancer was analyzed by receiver operating characteristic (ROC) curves, and influencing factors of
The levels
of serum TK-1, Hsp90a and AFP in residual group were higher than those in complete ablation
group [(5.50£1.11) pmol/L wvs. (4.28£0.95) pmol/L, (134.28£14.22) pg/L vs. (116.60 %
13.78) pg/L, (42,17410.93) pg/L wvs. (29.56+£9.65) pg/L; P<C0.05]. There was significant
difference in China Liver Cancer Staging (CNLC) between the two groups (P<C0.05). ROC
curve analysis showed that area under the curve (AUC) of serum TK-1 combined with Hsp90a
for predicting the curative effect of HIFU ablation was 0.912 [95%CI: 0.851 —0.974 ], which
was greater than that of single index or AFP (TK-1: 0.791, Hsp90a: 0.802, AFP: 0.799). AUC
of TK-1 combined with Hsp90a and AFP for predicting the curative effect was 0.925 [95%CI .
0.876—0.974], which was greater than that of single index (Tk-1:0.791, Hsp90a : 0.802, AFP:
0.799). Multivariate Logistic regression analysis showed that CNLC stage [ b (OR=2.004, P=
0.001), TK-1>>5.09 pmol/L (OR=2.492, P<C0.001) and Hsp90« >125.00 pg/L (OR=2.509.
P <C0.001) were independent risk factors affecting curative effect of HIFU ablation. Conclusion

Serum TK-1, Hsp90a and AFP all can predict the curative effect of HIFU ablation in liver

cancer, and predictive effectiveness of serum TK-1 combined with Hsp90a is higher than that of

the curative effect were analyzed by multivariate Logistic regression analysis. Results

AFP.
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200 ms . 7 ik wE] B R ] 400 ms ., A% 0.8 ~
1.0 MHz & 42.5~151.2 mm ., BLRIGIT & &F 60
WVEIR 16 s,

1.2.3 1% TK-1,Hsp90a, AFP /K40 T HF
i E HIFU JH R0 7 A, R 8 25 RS T # Ik
M3 mL, B0 AR (I E) 10 min, 242 10 em
3500 r/min) , P& B b 3 W, ™ A% 35 7 X R & Ul B
5o DA Tt 3 G 5 W B 3 I A2 1l TK-1. Hsp90a 7K
5 DUHL AR 27 A O SR8 43 T ik UE 1LVE AFP KK,
1.3 JPRCPE ST AR DY fE HIFU R A
PR 1A A B AT 5E CT P4 I8 fl T 2, v 3
58 CT Sk /s b g DXl o A0 25 B 50y Jok 491 R UL 5 1k R
e A TH R 1 5E CT o, i 9 k9 Js 350 3l ik i
A SR ALk I RE R BA . 150 B IR BB E AR HE HIFU
HEAR ST R 57 e A (n =120) Je 5k B 4
(n=30),

1.4 SiitsfJisk W SPSS 26.0 Gt 544 ik B
Bl ORI ECR T ¢ R s TH A RORE LR ERCR
FH X K30 5 55 90 FFORE HE B8R T RR AR, 35 25 1) 32 1l 3
TAE % AE (receiver operating characteristic, ROC)
Mgk, 318 ih 28 T m X Carea under the curve,
AUC) &, 46 56 T AN (8L, Herh AUC fH<<0.5 RRTE

TR AE £ 0.5~0.7 2% F I A% AE 42 1K, 0.71~0.90
FRA —E T EE >0 9 F78 T L BE 45 5
R 42 Logistic [543 57 R HIFU W @A YT
SR % . P<00.05 J2E A ¥ L
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2.1 2 4% TK-1.Hsp90a, AFP /K H B 3R
BRI TS TK-1., Hsp90a, AFP 7K 3 2 5 T 58 4 18
fheH, 225 A Gt F B L (P<<0.05), W& 1,

F 1 24HMF TK-1.Hsp90a,AFP 7k F Lk

Table 1 Comparison of serum TK-1, Hsp90a

and AFP levels between the two groups

(r+s)
N TK-1 Hsp90a AFP
2190 Bil%
(pmol/L) (pg/L) (pg/L)
5 B 41 30 5.5041.11  134.28414.22 42.17410.93
SEAIMALA 120 4.2840.95 116.6013.78 29.569.65
¢t {8 6.078 6.246 6.231
P A <20.001 <20.001 <20.001

2.2 Wl HIFU RTINS RHE b 2
4 CNLC 43 o8 22 S A Se 127 28 L (P <<0.05),
2 AP A AR SRR RO s R R s o B
UL R v LR N NN LR 6 VAL o o
b .Child-Pugh 790 . s L TR E SR L2 R
Bt X (P>0.05), W2,

®2 HWATEHFUBERATRNHNAREZS R

Table 2 Univariate analysis on influencing factors of curative effect of HIFU ablation in liver cancer
15 8 P CBIEL V0> AR CBITEL, Y60 R G S TGRS
I E:ga <60 % =60 % (F=£s) %L Y0 %L, Vo)
5k B 40 30 18(60.00) 12(40.00) 14(46.67) 16(53.33) 22.63+2.13 13(43.33) 10(33.33)
56 42 TH il 41 120 77(64.17) 43(35.83) 74(61.67) 46(38.33) 23.1142.42 48(40.00) 37(30.83)
X2/ /Z A 0.179 2.227 0.994 0.111 0.070
P 0.672 0.136 0.322 0.740 0.792
4151 % g B2 A (8K, 96) i ggg 457 (B, 96D CNLC 73 (f1 %5, Y0)
JH 490 Jf JIEL A5 240 e i il XL Tally Ibiy
TR B 4l 30 26(86.67) 4(13.33) 9(30.00) 13(43.33) 8(26.67) 9(30.00) 21(70.00)
¢ 42 il 4l 120 110(91.67) 10(8.33) 44(36.67) 49(40.83) 27(22.50) 67(55.83) 53(44.17)
X2/e/Z A8 0.709 0.517 6.408
P14 0.400 0.772 0.011
13 - Jifr g 2R /N ey A Sk AT 5 (BIEC, %) JFE Ak (%L, 06>
(& +s,cm) (F£s5, A T A &
5k B 40 30 2.3140.35 2.2040.39 25(83.33) 5(16.67) 22(73.33) 8(26.67)
52 4 il 41 120 2.1940.40 2.06+0.46 89(74.17) 31(25.83) 78(65.00) 42(35.00)
X2/ /Z 1 1.505 1.534 1.106 0.750
P {H 0.135 0.127 0.293 0.386
o % Child-Pugh 4> ¢ (%5, %6) Sy AR (IR, 70)
A% B % o ik 41k
R 30 13(43.33) 17(56.67) 18(60.00) 10(33.33) 2(6.67)
52 42 1 i 4 120 71(59.17) 49(40.83) 63(52.50) 46(38.33) 1109.17)
X2/e/Z A 2.442 0.584
Py 0.118 0.747
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Hsp90a:0.802,AFP:0.799), W% 3.& 1,
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HIFU V5 Bl ST 8 7 fa s 3R . W3R 4,

1.0

— ~ lispd0a
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Figure 1 ROC curves of serum TK-1, Hsp90a, and AFP
detected alone and in combination for predicting the curative

effect of HIFU ablation in liver cancer

£z 3 IMiEF TK-1.Hsp90a AFP B2 % K Bk & 44 il X3 BF 28 HIFU 58 B R 57 350 B9 751 i 35 B

Table 3 Predictive effectiveness of serum TK-1, Hsp90a, and AFP detected alone and in combination for curative effect of

HIFU ablation in liver cancer

Ei=R T AUC 95%CI U (V) 5 (0
TK-1 5.09 pmol/L 0.791 0.693~0.888 73.33 77.50
Hsp90a 125.00 pg/L 0.802 0.721~0.883 76.67 75.00
AFP 32.74 pg/L 0.799 0.705~0.893 80.00 73.33
TK-1 B4 Hsp90a — 0.912 0.851~0.974 93.33 74.17
TK-1.Hsp90a B4 AFP — 0.925 0.876~0.974 96.67 72.50

x4 BWAEHFUEBATRINSEZSH
Table 4 Multivariate analysis on influencing factors of curative effect of HIFU ablation in liver cancer
K MYEES: 5 Wald X {8 P OR fH 95%CI
CNLC 4349124 T b ) 0.695 0.211 10.849 0.001 2.004 1.325~3.030
TK-1>>5.09 pmol/L 0.913 0.260 12.331 <20.001 2.492 1.497~4.148
Hsp90a=>125.00 pg/L 0.920 0.254 13.119 <<0.001 2.509 1.525~4.128
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