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ABSTRACT Objective: To investigate the relationship between serum hypoxia-inducible factor-lae  (HIF-1a), heat shock prot:ein
(HSP) 27, HSP70, HSP90« and the efficacy of transarterial chemoembolization (TACE) in patients with hepatocellular carcinoma
(HCC). Methods: 125 HCC patients who were received TACE treatment in Nanchong Central Hospital from June 2021 to June 2023
were selected, and patients were divided into ineffective group (47 cases) and effective group (78 cases) according to the efficacy of
TACE treatment. Serum HIF-1«, HSP27, HSP70 and HSP90« were detected by enzyme-linked immunosorbent assay. The efficacy of
TACE in HCC patients were analyzed by multivariate Logistic regression analysis. The predictive value of serum HIF-1«, HSP27, HSP70
and HSP90« for the ineffective of TACE in HCC patients were analyzed by receiver operating characteristic (ROC) curve. Results: Com-
pared with effective group, the levels of serum HIF-1«, HSP27, HSP70 and HSP90« in ineffective group were increased (P<0.05). Multi-
variate Logistic regression analysis showed that, poor differentiation, vascular invasion and increased levels of HIF-1«, HSP27, HSP70
and HSP90« were independent risk factors for ineffective TACE treatment in HCC patients (P<0.05). The area under the curve of serum
HIF-1«, HSP27, HSP70 and HSP90« combined to predict the ineffective of TACE in HCC patients was 0.958, which was greater than
the 0.750, 0.739, 0.742 and 0.749 predicted by serum HIF-1o, HSP27, HSP70 and HSP90« alone. Conclusion: The increase of serum
HIF-1a, HSP27, HSP70 and HSP90« is an independent risk factor for the ineffective of TACE in HCC patients, the combination of
serum HIF-1a,, HSP27, HSP70 and HSP90« has a high value in predicting the ineffective of TACE in HCC patients.
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V] By bt T 2 M D (R T, 58l 2457 FRZA w1, #A6 10
mg, FZ#E5 : H20023460120 mg 73 AR AL i Sl bk , R AL
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Table 1 Comparison of serum HIF-1a, HSP27, HSP70 and HSP90« levels in HCC patients with different curative effects [ng/mL, M( Py, Pss)]

Groups n HIF-1a HSP27 HSP70 HSP90«
Ineffective group 47 0.49(0.28,0.68) 1.27(0.75,1.83) 8.70(5.66,10.74) 174.03(89.79,245.44)
Effective group 78 0.24(0.10,0.38) 0.76(0.32,1.11) 6.15(2.71,7.76) 95.65(35.95,152.39)
U - -4.675 -4.468 -4.521 -4.648
P - <<0.001 <0.001 <0.001 <0.001

2.2 M HCC &% TACE ifrir B EE N

TC A 4H 4 % =60 % Child-Pugh 4> 4% B £ .AFP =400
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LEEE R, I HIF-1a . HSP27 HSP70 \HSP9O« 3% 4 TR (1)
AUC 7 0.958, KT I35 HIF-1e . HSP27 HSP70 .HSP90 Pt
MY 0.750.0.739.0.742 .0.749, VL3 4 F1E 1,

3 ¥ig
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RE TR 7 40 M 1S Sh A0 5% SR T I 7, B/ IRE AR
HIF-1oc A 3 IR ML A S RN 20 M A 3, LA 2 20 M 7 Bl 4/
A IR R AEIED, {H HIF-1o A5 A 40 B AE3E HLI o ) T i
TR AEAE A AL K T s bR ERE D, RIS HIF-1o 36
U R P AN AT SE ORI A, (2 I LR 708, AR ST
W I3 A 2H 4L HIF-1a K TH & S84 43 3 L i
R TUE AN RA G, G HEI 7 HIF-1a W] B2 HCC B
H TACE J&T7I7 30 ABFFE 45 H /R, M HIF-Toc ZKSF83 1)
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FE G T AE A2 HSP27 2 — AR R I AZ AT —
A HSP 25, BE-5 AR AR AR T 7 FH BELUBT 2 o 220 R 26 1 i
(Caspase KHF LR T35 4%, BHISTAR i Tk e, dh = 5 2
TR R FRI . HSP70 1 HSPOOo S2 KSR RIS AZ 1T — B TR
) HSP 2, Horf HSP70 fgiad S5 #n il o 1 3k R ki fk 5y
AL 5 PR T3 A B AR 3% 28 1 %32 Caspase V) FIE FH
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B {5 5 i 42 JF R A0 A A v ™, PR L A af 7 HSP27,
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45 R I HSP27 HSP70 . HSP90« 7K A% ) HCC B
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Table 2 Univariate analysis affecting the efficacy of TACE treatment in HCC patients

Factors Ineffective group(n=47)  Effective group(n=78) ¥’ P
Gender [n(%)]
Male 33(70.21) 53(67.95) 0.070 0.791
Female 14(29.79) 25(32.05)
Age [n(%)]
=60 years 35(74.47) 44(56.41) 4.112 0.043
<60 years 12(25.53) 34(43.59)
Hepatitis B virus infection [n(%)]
Positive 34(72.34) 44(56.41) 3.172 0.075
Negative 13(27.66) 34(43.59)
Child-Pugh classification[n(%)]
Alevel 9(19.15) 32(41.03) 6.368 0.012
B level 38(80.85) 46(58.97)
AFP [n(%)]
=400 pg/L 20(42.55) 18(23.08) 5.258 0.022
<400 pg/L 27(57.45) 60(76.92)
Tumor maximum diameter [n(%)]
=3 cm 31(65.96) 43(55.13) 1.424 0.233
<3cm 16(34.04) 35(44.87)
Differentiation extent [n(%)]
Poor differentiation 16(34.04) 11(14.10) 6.886 0.009
Middle to high differentiation 31(65.96) 67(85.90)
CNLC
[ b~ IIb stage 16(34.04) 50(64.10) 10.634 0.001
[[Ta~1IIb stage 31(65.96) 28(35.90)
Vascular invasion [n(%)]
Yes 26(55.32) 25(32.05) 6.574 0.010
No 21(44.68) 53(67.95)
Eastern Tumor Assistance Group Score [n(%)]
0 score 17(36.17) 40(51.28) 2.700 0.100
1~2 scores 30(63.83) 38(48.72)
TACE times [n(%)]
1 time 25(53.19) 55(70.51) 3.819 0.051
=2 times 22(46.81) 23(29.49)

TACE JR¥7 FoR I AU 5 w57 . R AT B S , HSP27 g 5 R[]
B AE 5 AE T, HSP27 1 HSP9O« fig M [m] 5 98 T 3 [N AH B4E
JH, BT Caspase {4 1342, ¥ TACE X HCC 40 H ()
AV, T £ 5% B HCC 4HMfarE TACE JodudiyR &2 17, &
IR PR, SEEG- g H P, HSP27 R id 5 HCC 4ty
A g T, Iy 255t HCC 4 iR i fE A, {2t
HCC 4iftby7 /54K . T8 HSP70 RE{H T4 i 435 7F DNA

B I, SR 2 SRR AN A R T % AR T, HSP9Oo i
FAmH HSP9O« Fik REFHITILA Ty A W, R R AR R 5 S
FIRTRE A R T2,

ARFFEEERIE o, AR AT M4 201 HCC B
TACE 457 TR 5 &, 43 Hr 5 B AT - Aok 138 B o 2
TR R, ISR R R R R T R, S REHEHT
TACE X HCC 40 () AR E A, TRIIRY Y7 A 251, JEF1m
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% 3 ZEE Logistic BIIAA# M HCC £#& TACE i@ AR
Table 3 Multivariate Logistic regression analysis of the factors affecting the efficacy of TACE in HCC patients

Variable Assignment B SE Wald «? P OR 95%CI
Age =60 years/<<60 years=1/0 0.912 0.551 2.739 0.098 2.489 0.845~7.328
Child-Pugh
B level/A level =1/0 1.062 0.485 4.784 0.929 2.892 1.117~7.487
classification
AFP =400 ng/L/<400 pg/L=1/0 0.833 0.446 3.487 0.062 2.299 0.960~5.509
Differentiation Poor differentiation/Middle to
1.078 0.439 6.036 0.014 2.938 1.244~6.942
extent high differentiation=1/0
[Ta~TIIb stage/ [ b~ 1Ib
CNLC 1.352 0.528 6.559 0.710 3.863 1.373~10.869
stage-1/0

Vascular

. . Yes/No=1/0 1.042 0.524 3.948 0.047 2.835 1.014~7.924

invasion

HIF-1a Original value entry 0.964 0.297 10.567 0.001 2.623 1.466~4.691

HSP27 Original value entry 0.646 0.182 12.674 <0.001 1.908 1.337~2.724
HSP70 Original value entry 0.707 0.233 9.225 0.002 2.027 1.285~3.198
HSP90« Original value entry 0.030 0.008 12.434 <0.001 1.030 1.013~1.047
Constant - -17.717 4.058 19.064 <<0.001 0.000 -
& 4 IMiF HIF-1a JHSP27 . HSP70 ,HSP90a ¥t HCC 23 TACE i&47 TRl &
Table 4 Predictive value of serum HIF-1a, HSP27, HSP70 and HSP90« for the ineffective of TACE in HCC patients
Maximum youden
Indexs AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) 4
index
HIF-1a 0.750 0.665~0.823 0.47 ng/mL 53.19 87.18 0.404
HSP27 0.739 0.653~0.814 1.12 ng/mL 59.57 76.92 0.365
HSP70 0.742 0.656~0.816 8.69 ng/mL 51.06 88.46 0.395
HSP90« 0.749 0.663~0.822 166.35 ng/mL 55.32 83.33 0.387
Combination 0.958 0.907~0.986 - 91.49 87.18 0.787
HSP70 .HSP90« Tililll HCC & # TACE &7 JCaL 1) AUC Jy
1.0 0.750.,0.739.,0.742.,0.749 ,0.958 ; i B¢ & HWi (1) AUC 2k 0.958,
C X108 BH B A ) 1fiL 3 HIF-1oo . HSP27 . HSP70 HSP90« 7K F-fig
0.8 . . 8 o
L EERHL TN HCC H# TACE J3979T 4%,

. l 25 Bk HCC #3113 HIF-1a . HSP27 \HSP70 .HSP90«
= 06H FHi 5 TACE 3R97 EAUH X, Il HIF-1a HSP27 HSP70.,
'z l HSP90a B4 X HCC 235 TACE JA¥7 JoRUEA e = 1 Tt 47y

2 04H . , N . g
- il HIF-1a {i. [E52m HCC 4% TACE {GYTIT AU R R AR Z AR A TE

I —— HSP27 YA R Z AT AT 0] e AR 45 5 A fe it — 25
D2y —— HSP70 DRSS,
I HSP9QO( . 5 % 37 #K( References)
ooH —— Combination o . L .
: e e e [1] 3 RAB, 447, k18, 5. 2020 22k o iRE iie [J]. B 4%
0.0 0.2 0.4 0.6 0.8 1.0

1 — Specificity
& 1 1% HIF-1a ,HSP27 (HSP70 .HSP90« Fi1il] HCC #:& TACE &7
F3H ROC #Zk
Fig.1 ROC curve of serum HIF-1a, HSP27, HSP70 and HSP90«
in predicting the ineffective of TACE in HCC patients
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