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Research progress of liquid biopsy technology on postoperative recurrence of
hepatocellular carcinoma
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Abstract: Currently, radical hepatectomy is still the most effective treatment for hepatocellular
carcinoma (HCC), however, the postoperative recurrence and metastasis rates are high, and
the long-term efficacy is poor. Postoperative recurrence of liver cancer is a complex process
involving multiple factors. Screening high-risk populations based on risk factors for recurrence
and metastasis, timely use of targeted therapy, immunotherapy, or repeat liver resection
after surgery can effectively improve the long-term survival rate and even cure liver cancer.
Therefore, it is necessary to research the risk factors associated with postoperative recurrence
of liver cancer. In recent years, the application of biomedical technology in the field of cancer
has become increasingly mature, and the detection of in vivo biomarkers through liquid biopsy
technology has become a hot topic in the field of precision medicine. This paper reviewed the
recent research on biomarkers related to predicting postoperative recurrence of liver cancer
through liquid biopsy.

Keywords: Liquid biopsy; Hepatocellular carcinoma; Postoperative liver cancer; Recurrence
prediction
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A, PRIRRSHEARGE SRR E, 7
1% e N IR S B T DL SR IR - T
Jii, AT — L R e RS B RS FEVRIT
Pe IS BEAE AR TR A S Wk
PIREFLT BO A IME G (a-fetoprotein,
AFP) JK-FRIUFAERE A, (HEERR AR BE A
VDRI FAE R AU AN W F AT B
ARXHRN ARSI (FEEREEA .
DNAMRNA%E) feE R, HEMMLMER K. W
ST SRR A Y R AE TOUU i R S5 2 R A R AR M b
WY FT R BT 4RI
1 BRATER AR

WA TEREA RS —MEEANR T, @)
I Cine M. RS B TS
A bR AR IR RIS UL, SR M g )
@Ak, fEREIZW . W E R TR
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MR, O N T AR RS i A&
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FH T YRR I Ao AH DG AR B 22 S LG I 7 R
HAEMERL, MRS RN, R I
TabR e, R AE FOUI s A S e &2 K e ¥ vh R
HEEMFAME. HATERSSEh R ELET
S3AT R LR A I E A R 4 (circulating tumor
cell, CTC) . {E¥MIWEDNA (circulating tumor
DNA, ctDNA) VLK AMBIARNASE .
2.1 CTC CTC& M5 R 5L 7S b Bt 94 B FB0dE N o
J I B Sk R 4 PR, ] A i R UORR AR I A A EICR
TEIR [ AP TR A, T2 R i A R s Rt K%
AR NTEIA B M 0 e RN ET:, R
B B R i RS I CTCA e s, Rtk
AR S B A0 JE ifn A CTC/K AR BT S VP Al i 1)
MR S B R e ARG o ) 5 2 U3 e A ) T e
H ARG CTCH AFPE R TN & Rk ¥, T 5l IR
CTCIHMEA B H ARG RAEFHBIIME (68.52%)
i KT AFPRHME B (35.00%) , HINKNCTCRHE
IR A G2 R BB R, 2l
TAEFRFE (receiver operating characteristic curve,
ROC) 2 73t .7 P 5 kG A 4 R 2 % 1) iUk
FE (83.3%) KAFRIE (81.6%) HIHIA—IR R .
TR AR AR T . RJF4E . RG24 M
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AR5 48 T £ 5 CTCRIE L AFP/KF, 45 REMH
ARATCTCI 2 18 7 5 AR J5 CTC T M5 FR T s
JfRg R R T RE R HAEMR R R4 F, CTCHIEL
Tt E (4N BHERTAFP (24 J5) , W]
DL 5E CTCE 5 g iR & K L3 7% . Fan%§!)
X235 SCHREEAT Metasr A, g N 17854 JiT ¥ 1
&, ARERS5CTCIAMEBE ML, iRk EE
MR R FEMBET R B E R . MR e A
JEEBEFEVI6AN A R, CTCEILSRGEMIEE K
FEYIMIe. Qi N4 L CTCHr # FImF LR W,
KA bR E AL ICTC (mesenchymal circulating
tumor cell, MCTC) 1H4(H 43t = 2% ] 1E N TE
FIAE R T Fa R, EAENGARR & R 455500,
KEBEFHHCTCHHFMMCTCH 4 L EFt & .
X PARE 8, HEE RN ARBIMCTC =
1%HEHEE SRR A ICTCE EAR G MR E
RFNFER BN O 21 2 AT, B4
ERO IR SRS =N - NEIE EPN Y SE L by
B, YR B AN A .

2.2 ctDNA IEHEO T, AR AR SR
DNAF Bt, AR T IEH 40 sl it 4 i, 28t
Y SR T )G B TN A PR I I DNA R BUEFR N
TEIIFESDNA  (circulating cell-free DNA, cfDNA) ",
1M ctDNAJE F5 UK VR T IR 41 i I DNA J B, 45
7 6 IR A 2 B 2 R SR ) AR bR AR, T R
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RBE. T DT R W DN A TR T 5 35 TS
1) f FE K KT {9 64.89 ng/ml (UK FEE 7979.80%,
R N87.10%) , HHEVIERARJE 1/~ H ctDNA >
64.89 ng/mlZAG ikt 5 R 8% . IR ctDNA
Iy BRI HE A 15 DNA FF AL AR A AR s &
P13 B 4T (R JE N, XuZE Pt 7t R I DNA H
FeAb 5 il 2% 1 ctDNAZKF i BEAH OG,  H AR A 1098441
JHF 98 i 2 83 5451 I 5 % J 2 cEDNAFE AR ) 222 1) il
MR E IR, fDNAL IR g« 677 I N A
SRR DG, HRIAL T AFP, 45 4E/RctDNA
SRR TR /D B S (el in T N = e B - A AL
SRAAEE — M. P SR EAE SR FT AR G
ctDNAZKF-# ] FH T Fl A A e 2 &0
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2.3.1 fEHIMRNA (micro RNA, miRNA) miRNA
F B /NT N R ME ARG D B BERNA, K JE 18~
N ERRITY, Wil 252 M E SRR A
mRNARIFE e FHEEFIZLAAE, 78 bR (0 22 [R5 6
P b Py B A €02, HOR AR (RS R B miRNA
) 0 RIA AT TR AT A G R R . Zhang 20
ST T VIR B 3 ERE T KB, EREH
miR-143F RIALLFI R FMR T ERE K EHE (8.97%
F630.19%) , #amiR-1433%7E 50 B % M
20, MR B R R K AAF 2 Fifl 2%, miR-143
HRIEBEE RN K. WangZEPHE R R B,
miR-486-5p & A J5 & & B ML W0 R 2=, T
FEASEIVFENRERERENT6.79% (BURE N
81.58%, HrPEF65.38%) , H 5AFP &I
2J8 (microvascular invasion, MVI) =FHE4E T
MHIROC i 28 7R 5 57 P N69.2% . B /=i N
92.1%. HuZsuf A7 fl oA S5 FR B IR 15 &
W, HREFHMEMR-130b/KFERESTRE RS
H, HARFImIR-130b7K 5 1 B3 T AN 8 A R
s R ETHE S0 Rt R BUR K i
miR-204 5 FK TR E KB, MIEmiR-204 7500 5
SRR FA IS R 52 R IROC i 2% R T #H 90.822,
WHE A 1.34, BUREENTL.0%, ¢ N84.2%, M
PRTIM L RER =, PRI JG miR-130b fzmiR-2047K
ATAE A M e A Rl AR 5 B AR R R TS R AR
Foitr. AP FURIL, MiEmMIRNARIA KT 2
FHE M RE R R A, FHEA JEmiR-4973R 1K
AP VR B R AR b B G e B Bz A RS 1 RT RE R
K, P, KA S B miR-4973 1A 1 I vl A R
TR R . R RIE T 22 e T K F HE 4
ZUN miIRNAGEAT A 5 & 0, 1% JE R 22N
FImiRNAGF FEABRXS E >, PR s i Rg 21 2 miRNA
S AR G 2 R I S A B .

2.3.2 IRIRRNA (circular RNA, circRNA) circRNA
E—FIE5T URIE T3 ik 2 TR R R s A
HHORE A EMEIERIBRNA S T, HASZRNASD
VIl B 5200, PR 2 B B, SEREASUE 3R T8
circRNAIE L 5 & A A EAER 8 3 K #5 LL
FAE N RRNR, 1E & A0 35 0 B R 4% 5 AR
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T 5miRNAZE 4, A MmRNARIE, W] HE
5mRNAZ A, MmRNARIE. 89Y). PR,
TSR 7T R B FLAE T AT R R B R B &R
TR MY, 55025 IneRNA HULCHE [R 437 54
187763881 LM 5 A G BE R KA R
B, CA/CCH:[RAY i B R LR W B2 1m, H
TER B AEG IR, SR TR TPl A AR
JE R HREITERR
3 RE
HERERE R E—ANRRMERE, BT
5 2t ZREMEIRr SRS R S A A
i W A2 52 B O BEAS . R, R S A
FHAMZ AR R T 5 IS G 5 k2 H A S ik
HP s AT 451 AR R — R TR . A
FA R PR AR YR TR, B
i, ATEEMN, HAeshsmmEgRe, 5
g iR bR EWA L, I B S m s WA,
B G B R R, BN AR T2
FeRE G T Bz — 1, YA IS G E T2 Wi ol T
NG &R TTH CA R 25T, CTC. cfDNA,
miRNA K& IncRNAZE#8 B A ) @l i S AT 5t (HF
ZIebRI A TR B, HAR T RE M AR 55 A A,
TOIEA B AT, 36 TR J5 B2 KR A S AT Feidk
— B UE LI R B FHANME -

SE R

[1] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries[J]. CA Cancer J Clin,2021,71(3):209-249.

[2] MOHAMMADIAN M, ALLAH B K, MOHAMMADIAN-
HAFSHEJANI A. International epidemiology of liver cancer:
geographical distribution, secular trends and predicting the future[J]. J
Prev Med Hyg,2020,61(2):E259-E289.

[3] DE MARTEL C, MAUCORT-BOULCH D, PLUMMER M, et al.
World-wide relative contribution of hepatitis B and C viruses in
hepatocellular carcinoma[J]. Hepatology,2015,62(4):1190-2000.



(4]

(3]

(6]

(71

(8]

(9]

[10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

ELKHE, ok, 2R, 55, R MR 10 96641 SN EHG YT 43 HT[J].
AR &,2021,59(1):6-17.

e N R E X DA R AR EBEE R, JRR I E S
I HUIE(20 194 RR)[T]. I A T HHA 4 5.,2020,36(2):277-292.

FEREZR, 75T, INERER, 4. RG2S DNATE IR 53 T2 W7 v (¥ 5
WA B AT FEadk R[], R AR 56 I 2 4% 76.,2022,(12):1293-1296.
BOBILLO S, CRESPO M, ESCUDERO L, et al. Cell free circulating tumor
DNA in cerebrospinal fluid detects and monitors central nervous system
involvement of B-cell lymphomas[J]. Haematologica, 2021,106(2):513-521.
TADIMETY A, SYED A, NIE Y, et al. Liquid biopsy on chip: a
paradigm shift towards the understanding of cancer metastasis[J].
Integr Biol(Camb),2017,9(1):22-49.

LYU X, TSUI YM, HO D W, et al. Liquid biopsy using cell-free
or circulating tumor DNA in the management of hepatocellular
carcinoma[J]. Cell Mol Gastroenterol Hepatol,2022,13(6):1611-1624.
HINESTROSA J P, KURZROCK R, LEWIS J M, et al. Early-stage
multi-cancer detection using an extracellular vesicle protein-based
blood test[J]. Commun Med (Lond),2022,2:29.

SHODA K, SAITO R, MARUYAMA S, et al. Liquid biopsy as a
perioperative biomarker of digestive tract cancers: review of the
literature[J]. Surg Today,2021,51(6):849-861.

FCAZS, A= 47 8, AR. A EA IR 4 HeL A2 T o (RO 0 2% S FH 3 Fg 1],
P [ R 6 PR, 2019,46(13):690-693.

KR, J5 8, BT, . ORI E S0 E R 2t A ) B 3
HARGE KRR RT]. T M EEL,2020,51(2):36-39.

EEK, . SR R R I AT AR A R 1S 98 B R 4 i
(CTC). 1Mk H IR & A (AFP)IE A AL HT[I]. 8RR R 2
2£41,2022,44(2):139-142.

FAN J L, YANG Y F, YUAN C H, et al. Circulating tumor cells for
predicting the prognostic of patients with hepatocellular carcinoma: a
Meta analysis[J]. Cell Physiol Biochem,2015,37(2):629-640.

BRED, EEAk, TR, &5 B8 G A G Dhee, I
HVEGFRIE KR CTCHME K 5AR G R MAHKIE[T]. ERE
2%,2020,49(3):356-359,364.

QILN, XIANG B D, WU F X, et al. Circulating tumor cells undergoing
EMT provide a metric for diagnosis and prognosis of patients with
hepatocellular carcinoma[J]. Cancer Res,2018,78(16):4731-4744.
TIEAR, Bwes, 77 e W, S5, 1)U YA P IR 4 e 00 £ e
PRISE AL, WRILrh PG 45 45 4 5,2021,31(5):443-446,456.
MATHIOS D, JOHANSEN J S, CRISTIANO S, et al. Detection and
characterization of lung cancer using cell-free DNA fragmentomes[J].
Nat Commun,2021,12(1):5060.

LIU S, WANG J. Current and future perspectives of cell-free DNA in
liquid biopsy[J]. Curr Issues Mol Biol,2022,44(6):2695-2709.

BT, T, SR, 55 ctDNA S &I A I R S E X IR
(20224 RR)[I]. Hh i RE B 76 2% 74,2022, 14(3):240-252.

BEE, a5, R, 5. G NRDNATE 4 fE 551 W
rHR R S5t R [J/CD]. Hh I UE S 2% 35 (FB FhiK),2020,12(3):6-11.
MRIEHE, TBLIC. ctDNAXT 2 fF s 8 2 AR va M A DD B AR J5 2401
RMTRIGEL]. S BE 2525 7,2021,38(6):504-507,577.

TE, BURAL. JRUR TR AR A1 MAEER DN AR R & ).
I PR L 27 4% 75,2020,33(4):245-247,252.

XU R H, WEI W, KRAWCZYK M, et al. Circulating tumour DNA
methylation markers for diagnosis and prognosis of hepatocellular
carcinoma[J]. Na Mater,2017,16(11):1155-1161.

AHN J C, TENG P C, CHEN P J, et al. Detection of circulating
tumor cells and their implications as a biomarker for diagnosis,
prognostication, and therapeutic monitoring in hepatocellular
carcinoma[J]. Hepatology,2021,73(1):422-436.

L ERTEE. SMNBARTE TR YT T I D RE[)/CD]. w5 44

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

) ) 20244F F164 2

BT RR),2022,14(2):27-31.
TUEE, BEAL, mALE. RSN LG PR RN A I R RLA
LA, R 7E S A,2023,35(3):223-228.
MORISHITA A, OURA K, TADOKORO T, et al. MicroRNAs in
the pathogenesis of hepatocellular carcinoma: a review[J]. Cancers
(Basel),2021,13(3):514.
ZHANG J, LIN H, WANG X, et al. Predictive value of microRNA-143
in evaluating the prognosis of patients with hepatocellular carcinomal[J].
Cancer Biomark,2017,19(3):257-262.
WANG L, LIU M, ZHU H, et al. Identification of recurrence-
related serum microRNAs in hepatocellular carcinoma following
hepatectomy[J]. Cancer Biol Ther,2015,16(10):1445-1452.
HU XY, LIL, WU HT, et al. Serum miR-130b level, an ideal marker
for monitoring the recurrence and prognosis of primary hepatocellular
carcinoma after radiofrequency ablation treatment[J]. Pathol Res
Pract,2018,214(10):1655-1660.
PeoHaE, M, B9, 4% MRIBA ML miR-204 7K 5 J7 A 1
i 8 R o SR SRS AR R R S5 9T 0% S R B TR AR AL (D], TS 2 s
1#,2022,37(1):62-67.
ALI D A, SABRY N M, KABEL A M, et al. The expression of
circulating miR-497 and metadherin in hepatocellular carcinoma:
relation to the tumor characteristics and patients’ survival[J]. Medicina
(Kaunas),2021,57(9):866.
AR R, AoR E, BRRG, S5 TP I SN A PR AR RN AR A1 7 57 1%
Hi R R SLI]. BT HEBRAM A% R5,2022,34(5):283-287.
T, Fam, R0, 25 HOIRRNA 101237343 JFF98 20 M 3k e 1) 43
FHLHII]. szt s Rl 4t £,2023,40(1):51-54.
% ¥ . FRRNA circ__00052187E T4 i A Ja 530158 & /e
Loy FHURIREFE[D]. B 7 04 BRARLK #,2020.
MIZREL. TR 52 R A R R FRRNA TR 128 X HoAE LA 75 D).
R B RERIR,2021.
KONDO Y, SHINJO K, KATSUSHIMA K, et al. Long non-coding
RNAs as an epigenetic regulator in human cancers[J]. Cancer
science,2017,108(10):1927-1933.
WOLFF A C, HAMMOND M E H, ALLISON K H, et al. Human
epidermal growth factor receptor 2 testing in breast cancer: American
Society of Clinical Oncology/College of American Pathologists clinical
practice guideline focused update[J]. J Clin Oncol,2018,36(20):2105-2122.
A, WrIESE, R, S AR E AR SRR B A ME B
Sy HT[I/CD]. A [ JFF R 4% & (F T hi),2023,15(1):40-46.
FENLUE, PVRAS, SR, &5 HULCIE[AAE sirs77638812 251 5
VARG KRR R R D] AR 2% 3,2023,31(3):281-287.
VOGEL A, MEYER T, SAPISOCHIN G, et al. Hepatocellular
carcinomal[J]. Lancet, 2022,400(10360):1345-1362.
SINGAL A G, REIG M, VILLANUEVA A. Emerging tools for
hepatocellular carcinoma surveillance[J]. Am J Gastroenterol,
2022,117(12):1948-1951.
CANALE M, FOSCHI F G, ANDREONE P, et al. Role of circulating
microRNAs to predict hepatocellular carcinoma recurrence in
patients treated with radiofrequency ablation or surgery[J]. HPB
(Oxford),2022,24(2):244-254.
NIKANJAM M, KATO S, KURZROCK R. Liquid biopsy: current
technology and clinical applications[J]. J Hematol Oncol,2022,15(1):131.
HEHT, Xz, FEI0GT, S R TR A2 T 40 i 5 07 0 52 K Fl o
PR [D]. BB 2% 5,2022,30(8):814-819.
HEITZER E, HAQUE I S, ROBERTS C, et al. Current and future
perspectives of liquid biopsies in genomics-driven oncology[J]. Nat
Rev Genet,2019,20(2):71-88.

Wk H A 2023-06-15

E B, R, R FERHARR TARE R IA 69158 [J/CD]. ¥ B AFIER 42 & (R FAR), 2024,16(2): 29-32.



