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Application of tumor circulating DNA in clinical diagnosis and treatment of hepatocellular carcinoma
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[ Abstract] Hepatocellular carcinoma (HCC) is a kind of malignant tumor which is a serious threat to human
health. It has a high degree of malignancy, insidious onset and atypical early symptoms. Most patients already
belong to the middle or late stage and lose the opportunity of surgery when diagnosed. Although some patients can
be treated with surgery, postoperative recurrence and metastasis still seriously affect the survival of patients. Early
detection and diagnosis is the key to successful clinical treatment and improved prognosis of patients with liver
cancer. If tumor recurrence is inevitable, how to detect early recurrence and metastasis, and take timely intervention,
is particularly important. At present, there is a lack of specific examination methods for early screening and
prognosis. Liquid biopsy techniques based on circulating tumor DNA(ctDNA) have gained rapid and widespread

interest in recent years. Therefore, this paper discusses the application of circulating tumor DNA in the diagnosis

and treatment of liver cancer.

[ Keywords] hepatocellular carcinoma; circulating tumor DNA

Al &

JR RN 2 H AT FEEE 4 75 WA he &
52 RIS A, 7 R N R AR A
fi BT, 2020 42 Hp TR ET R WIS 41 T3, AT
FEFET 5 39 JBIP . T o A 98 095 P 2 3 R
i, BF4ifEsE (Hepatocellular carcinoma HCC)
75%~85%, HHE4NgfE (Intrahepatic cholangiocar
cinoma ICC) 5 10%~15%, A /DEG AIRE A
R,

TEAERVERI N, 18P 25 5B G 2 41 e

I AR

M EER A . R Z P ) 2 R AR T T4
M I R ER, (B VR 2 R R 0 R N B etg
YEZ NP 75, A TR BT 4 e O A . AP T K
AH A, BT AR (0 3 205 DR A8k 74 AT 2 g
S IS Y, ARG i A A 5 T 40 g
MR REE ETHaAR, ik, EATREiLE
P 2T B e 2 0 BT 4R M g 46 R AE RN 0.5%~
1.0%, 771 FFAE AL, 5835 I 40 s 4F e A N 3%~
6%,

JFT968 1 A2 % R B % 1 B B W) 6 3 1 A AR A

- 188 -


https://ijmd.oajrc.org/�

DR

B FEARAL T B 0% 15 43T 2 AT 250 e Lo ¥ T RCR

W, aofer sy RS, BRI R R R I S
T, BAFICNEEL,  ERURME AR A A A
1A ) L A2 W A I A PR DR B DR 3

1 ctDNA BIE/

JEFA I DNA J& Ti#% DNA (circulating free
DNA cfDNA) , fFE TG, KU e 4n
L) o b a3 R AR B N R T ERARIE N5 R
BEWSNAEIR RGII A oDNA IIAFLE, (Ha2
g ANEIL ) ofDNA BE& TIE®H A, x
LR RUR 1) ctDNA 2153 KR MR AL 5. B T
FERHRAL, ctDNA 731 1) Fr Bl B 2 e 5
HEbR . — o WEFEIRT, R B AN A AC )
cfDNA [fK BT T IEH FEA R ofDNA KR,
H T A0 e BB AR N B IR DNA S 8K IE 3R
ML F AT HAFAEZ S, 7T LK ctDNA T U
RITROR, BRI EENE L, Be R ) 2 T
I RIETT ROR ST I i it B 54

BT AN EAR KGR, 5 M
DNA (eIl ey X REAGLll 41 A 30 b 48 cfDNA 1K)
TR R RN RS 78 RAZFE D R [l ksr i, 5 kb 2 i
IZHE & PCR BIRTGIEI cfDNA 7355 [ R U
ctDNA ik i, NEET MK ctDNA Rl fit | 8 %
A,

CtDNA. [P [ 0 3 Al 1) 82 FH 2 4840 22 Tt 5
SO 3 AR AN ] ¢ fr 3 5725 35 K] 6 8 1 00
7T A R R38R panel SR 2 Il PRI R5 K o

2 ctDNA 5RT4Ra sz R EA IS B

FRIE L) 80% [ 4 Mg B FH A C & KA
NI BEGR AR, Wk TRV . B2
RACSAR G R e =2 e 2 U AR S
o N TREMEEENST R, KA,
A LR BOR BA I m e B 2R B9 AR g 47
25 WEIAR S bR AT T BT, RPN
BEVRYT AT DA 2 PR 00 R AR U, (HR AT R TG
Ve AR TR I R A,

H A PR b f v FH 0 I3 g bs 54 2 FR IR 2
I (alphafetoprotein, AFP) , {H & F BN F i) 1)
RELN 50%, BIEE IR 7 006 or I F) R B2
WAL Ay 63%!1 . FAR M MR 7R 2 A B i R
B AR SR, R RTEEME,  HAOR T AE
BHAE. WRTERE —FhEE i 77k, B R HEE

K IR E S ctDNA [ IIA AT LASREME ST
HEER )R PR YE, L IGA AR AU AT DASE I 42 T
MR sh A4, IR B2 TR 5 T B A B s I
UIKIER

ctDNA (1AL NTE HCC B IR s b
th B BRI /7. Kotoh 28 NIRRT —FhigUsk
(P JE4L SEPTO il ik, FHANNELHE 80 441
HREF . 45 406 HCC B (CLD) &A1
36 %4 HCC i3, X HCC ittt 2P 41,
Hebog24, A#Iso AN, BHI31L A, CH#4l
N, D2 N fE{@REXTHRZH . CLD 4181 HCC 41
Wi, SEPT9 HSEALI A 558 DL 58 0.04 2.0
6.4, HiFrEREHIFE L (HCC vs {@FEXIE
41, P < 0.001; HCC vs. CLD, P = 0.002; CLD
vs fEEEXTIEAL, P=0.008) . SfdEEZiRE ML,
R HCC 1 R U RIS 57 BE 4330l 63.2%FH 90.0%
(HUEE 4.6 NMEID o H AL SEPTY HIBHPEZRBE
#F HCC FEm¥ghn o3, 41.7%; A, 58.0%;
B 1, 61.3%; C#]75.6%; D #]100%) . Kisiel %
N5 T HCC w6 R £E H 34k DNA FRid) (M
DM) , fi}5 ECEl. HOXAI. CLECI1A. AK0559
57. PFKP Al EMX1, FF456 7 1 1R 11 3G R
IAF . fE1211 HCC i, 1% 6 Fric MDM ZHH) 52k #
BEERIZE P A (AUC) 4 0.96, BURIE N 95%,
FEFEEN 92%

Cai J 25 NI 2554 4 i 3210 (1204 4 H
CC 3. 392 Afett OB R s gs (CHB) B
JFREAL B2 F0 958 44 {d HE AN AR R4 U9 A% A8
) I cfDNA FEAR FRERTG A3 R 4 552 HH 6t P e g
(5hmC) , FFR T — AT I A0 R T 43 1
R 32 SR, #ER X 4> L HCC 0/
A ) FdE HCC (AU=88.4%; (95%CI1:85.8%~9
1.1%) , RIWBHLTHIGEHD (AFP) [FtERE. Sh
mC BEAIER T BE MAE HCC i H S sl /Mg Clin
<2.0cm) HE L, iLHE A CHB BUFFRELL I 52 1) &
&R H %R B HCC (AUC=84.6%; (95%CI:
80.6%~88.7%) ) , MEFHILT AFP. Cai Z Al
SURIRIT 0 i P88 A B A% EF R AR 5 (SN
J¥EVHAR SR (CNV) |, B KAV 34 4 H
CC B3 MM AT $E e ) e S A7 5 4 8 DA 28000
TaEA BHIRRTORE, LLTE ctDNA 5% WL i

- 189 -



1

ML FE Y G VTR T 5 AP o LY 1 e PR 5%

TEAMCH) P P BT . BEVTIHE], SNVs Al CN
Vs SR 835 B A O . FRATEES T 4%
A1) ctDNA RASHE, DASEft—MrlSER 3R, %77
T DAAERR VPl BB MRty RS R AR
e RARREm B — 3, FE TR A 2 R LA
4.6 ™ R IRIIRE B R A o 05 AR T I A bR &
VIWIREE (AFP) MR EtMEE)E (DCP) X1
i B PP AL A Tt o

—IRZERESHTAIN 33 RScHR, HEiF 4113 &
ZRE, WE TN FEWH: w8l otDNA &
PE3HT . ctDNA H' Ras KERGIH R 1 FIF0 A 2
RASSF1A) HIEALAH DL LBA FiGEE (AFP)
FI ctDNA AT . @ &858 REBUEHN 0.722 (9
5%C1:0.686-0.756) , FFRfEN 0.823 (95%CI: 0.7
89-0.854) . X Tt FL, MHRE AN 0.568 (95%C
I: 0.548-0.587) . 0.882 (95%CI: 0.867-0.897) .
i RASSF1A FEAL I RBUE N 0.644 (95%CIL:0.
608-0.678) , KN 0.875 (95%CI1:0.847-0.900)
AFP 254 ctDNA JIE M REE R 0.760 (95%CL:0.
728-00.790) 557N 0.920 (95%CI1:0.893-0.942) .
TEIR I DNA 7R F2 b B 1R G 1 8 FH A
Sto AR, AR, T UME N T RS
AFP F-T HCC i & Fs il .

3 ctDNA FARTREEERIARFEDN . T F B

ctDNA HEALRR TR Wi I /EA 4, T
L TR H 45 - Kotoh 25 N IR 78 2 W FE 364L S
EPT9 {%5 N1 45 BCLC 73 KIERE Mgk
BRKNE . Li AP T 155 il B2 FAY)
BRI HCC H3%. #50l IGFBP7 FHIEALAIRAS. DNMT
s mRNA /KF J A . (MDA) . #IEISE Ll (X
OD) . JFEMBHH L ZER (GSH) MM H Ik s
M (GST) /KF. IGFBP7 Hi3E{k4H MDA, X
OD /KFEZE /T ARFEMH, GSH KFEEFEMKT
A . IGFBP7 H {4 DNMT1 #1 DNMT3
a mRNA 7K-FE T AR AL . Kaplan-Meier #l14¢
SN, IGFBP7 B3l HIEM S 8 4A7%E (0S)
BEMK (p<0.001) . ItAh, IGFBP7 HFE{L 2 HC
C VI A S OS (p=0.000) F15. I8 & % (p=0.
008) MBS TG F R ¥~ IGFBP7 Jg 2l F L4k
5 OS #i2%, $#&7~ IGFBP7 Ja a1 H 34k vl RE =& A1)
FRARJE HCC BE BRI ML TG K % .

Ren N 2 \PUIEBIFEAR I DNA /KF-Fl D8S2
58 EAI LR (AD BI4L-E R e HCC Til)E i
MSTIRI R T o 7E 79 1 HCC 23 ke il 2405 25 1.
7% DNA 7KF-, D8S258 Z5Ar Jik K] 2k A 5 e 734
TNM 7 BRI E IR W A OC, 5 3 iR AR

(DFS) A1 0S ZEAitf>xc.

Howell J 25 NPHF Rt B f13¢ tDNA 1 CSM
D3 AN S HCC B3 M AR B G, 18
AR AT, CSMD3 JE R 9848 (A7 70 S5 31 I 2
IS (Logrank HR 3.18, 95%CI:1.14-8.86,
P=0.027) . CSMD3 A HH A A7 15.5
AMH QR 7.77-16.5 AN H) , Tt CSMD3 FE[H
A RENTYAEAYN 265 NH (IQ 16.93-46.07
MDD o SRR B HAh R 2 A4 BCL
C 71 (HR 16.52, 95%CI:2.22-122.94, P=0.006)
A1 Child-Pugh %3%% (CPC HR 7.98, 95%CI:2.31-27.
61, P=0.001) . &, Cox LB XA EoR,
LRHEEAERS . BCLC 4011 Child-Pugh 43281, CS
MD3 FAFTSRIE HCC A 17 4 4 1) 5. 35 ik 7R
& (HR 4.91, 95%CI:1.60-15.02, P=0.005; EL{5IX
AR BEA I 0.748) &

Ye K 25 NPV ctDNA BH P 535 i He 57 o 5
£ 1005 s I AR AR BV T MG, DABR S A AR
[f]. ZHIBAIAN 96 %P %, RIGREA EE
(PN E MAEAS, A8 F 2R T A8 J 3R N — A7
HEAT Mo AN IR /b —Fi A g B 58 A8 1) 45 7 1
E XA ctDNA+, {# [ Lasso Cox #%&Y, g2 23
[ AN BAE R 5 T AE A2 (DFS) A<, 72
SRANIIERAS B2 BRAERHIE Hh 2 B T AR 7
W19 0.813 H1 0.882. ctDNA+ZHAI ctDNA-ZH I E K
FKIHN 60.9%F1 27.8%. £A5E Cox [AIH4 - &
7N, ARJG ctDNA & DFS (HR[fG@[#%Et]:6.074, 95%C
1:2.648-13.929, P<0.001) FEAELR (0S) IS
5 PRI R T (HR:4.829, 95%CI1:1.508-15.466, P=
0.008) . ctDNA 5 AFP &5 &2 7 Al TERE. ¢
tDNA+/AFP-H ZH#1 ctDNA+/AFP-L 4 (¥ $1 {7 DFS
43518 2.0 F18.0 AN F; 1l ctDNA-/AFP-H Fll ctDNA
-/AFP-L HAEG T2 RIS B ALE [A] Pk
%, P<0.0001) . thAh, o o ], ctDN
A-BE TG HL T tDNA+EE . RS ctDNA
R I S A AR K TS A 1R

- 190 -



DR

B FEARAL T B 0% 15 43T 2 AT 250 e Lo ¥ T RCR

4 Rg
BEE T — AR PR AR R R, 3T P

DNA  [RBA5 R B AR ALE BT 4 88 )2 W B A B
(R RIS 5, JCHOE NS T AFP [ A T4
B, WUV EEANTE. J14h ctDNA £ IR
RN P T A RIS, RELLRZ AR AFP
ERRIMERMEER . 82, ctDNA TEFHEIZH
TR IR R RS

B3]

(4]

(3]

(6]

(8]

(9]

RPN

Zhou M, Wang H, Zeng X , et al. Mortality, morbidity,
and risk factors in China and its provinces, 1990-2017:
a systematic analysis for the Global Burden of Disease

Study 2017[J]. The Lancet, 2019(10204):394.

Bray F, Ferlay J, Soerjomataram I , et al. Global cancer
statistics 2018 GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[J].

CA: a cancer journal for clinicians, 2018, 68: 394-424.

Villanueva A. Hepatocellular Carcinoma[J]. N Engl J M
ed. 2019, 380(15):1450-1462.

Fattovich G, Bortolotti F, Donato F. Natural history of ¢
hronic hepatitis B: Special emphasis on disease progressi
on and prognostic factors - ScienceDirect[J]. Journal of

Hepatology, 2008, 48(2):335-352.

Chu C M, Liaw Y F. Hepatitis B virus-related cirrhosis:
natural history and treatment.[J]. Seminars in liver dise

ase, 2006(2):26.

Chen Y C, Chu C M, Yeh C T, et al. Natural course
following the onset of cirrhosis in patients with chronic
hepatitis B: a long-term follow-up study[J]. Hepatology
International, 2007, 1(1):267-273.

Aarthy R, Mani S , Velusami S, et al. Role of Circulat
-ing Cell-Free DNA in Cancers[J]. Molecular Diagnosis
& Therapy, 2015, 19(6):339-350.

Dawson SJ , Tsui DW, Murtaza M , et al. Analysis of
circulating tumor DNA to monitor metastatic breast can

cer[J]. N Engl J Med. 2013;368(13):1199-12009.

XIFREE, %, B 2B A IR DNA TEFLIE N o ibia T
1 245 H AR A [J]. 1B iR 2% 4 76.,2017,(10):779-782.

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

-191 -

Siravegna G, Mussolin B , Buscarino M, et al . Clonal

evolution and resistance to EGFR blockade in the bloo
d of colorectal cancer patients[J]. Nat Med. 2015;21(7):8
27.

Xu S, Lou F, Wu Y, et al. Circulating tumor DNA ide
ntified by targeted sequencing in advanced-stage non-sm
all cell lung cancer patients[J]. Cancer Lett. 2016;370(2):
324-331.

Zhang BH, Yang BH, Tang ZY. Randomized controlled
trial of screening for hepatocellular carcinomalJ]. J Ca

ncer Res Clin Oncol. 2004;130(7):417-422.

Hou JL, Zhao W, Lee C, et al. Outcomes of Long-term
Treatment of Chronic HBV Infection With Entecavir or
Other Agents From a Randomized Trial in 24 Countrie

s[J]. Clin Gastroenterol Hepatol. 2020;18(2):457-467.

Tzartzeva K, Obi J, Rich NE, et al. Surveillance Imagin
g and Alpha Fetoprotein for Early Detection of Hepatoc
ellular Carcinoma in Patients With Cirrhosis: A Meta-an

alysis[J]. Gastroenterology. 2018;154(6):1706-1718.

Kotoh Y, Suehiro Y, Saeki I, et al. Novel Liquid Biops
y Test Based on a Sensitive Methylated SEPT9 Assay f
or Diagnosing Hepatocellular Carcinoma[J]. Hepatol Co

mmun. 2020;4(3):461-470.

Kisiel JB, Dukek BA, V S R Kanipakam R, et al. Hep
atocellular Carcinoma Detection by Plasma Methylated
DNA: Discovery, Phase I Pilot, and Phase II Clinical V
alidation[J]. Hepatology. 2019;69(3):1180-1192.

Cai J, Chen L, Zhang Z, et al. Genome-wide mapping
of 5-hydroxymethylcytosines in circulating cell-free DNA
as a non-invasive approach for early detection of hepat

ocellular carcinoma[J]. Gut. 2019;68(12):2195-2205.

Cai Z, Chen G, Zeng Y, et al Comprehensive Liquid
Profiling of Circulating Tumor DNA and Protein Bioma
rkers in Long-Term Follow-Up Patients with Hepatocellu
lar Carcinoma[J]. Clin Cancer Res. 2019;25(17):5284-52

94.

Zhang Z , Chen P , Xie H, Cao P . Using circulating
tumor DNA as a novel biomarker to screen and diag-n

ose hepatocellular carcinoma: A systematic review and



1

ML FE Y G VTR T 5 AP o LY 1 e PR 5%

meta-analysis[J]. Cancer Med. 2020;9(4):1349-1364.

[20] Li F, Qiao CY, Gao S, et al. Circulating Cell-Free DN

operative Circulating Tumor DNA in Patients With Earl

y- and Intermediate-Stage Hepatocellular Carcinoma[J]. F

[21]

[22]

[23]

A of Methylated Insulin-Like Growth Factor-Binding P
rotein 7 Predicts a Poor Prognosis in Hepatitis B Virus-
Associated Hepatocellular Carcinoma After Hepatectomy

[J]. Free Radic Res (2018) 52:455-64.

Ren N, Qin LX, Tu H, et al. The prognostic value of
circulating plasma DNA level and its allelic imbalance
on chromosome 8p in patients with hepatocellular carcin

omal[J]. J Cancer Res Clin Oncol. 2006;132(6):399-407.

Howell J , Atkinson S R, Pinato D J , et al. Mutati
ons in circulating cell-free tumour DNA: Predictors of s
urvival in hepatocellular carcinoma[J]. Liver Cancer Inter

national, 2021, 2(2):54-62.

Ye K, Fan Q, Yuan M, et al. Prognostic Value of Post

-192 -

ront Oncol. 2022;12:834992.

Wk HH: 2022410 H 17 B

BRI E#E: 2022 411 H 21 H

Bl FARSC: (O, I 2EA I SHROE YT S A O N I
PR AR VL ZE], [ B 2 5 5 24 56 2022, 6(6)
188-192.

DOI: 10.12208/j.ijmd.20220274

WRER: RCCSE BUEMZ LEARIATIEIEE. FE %
M (CNKI Scholar) « Jii%dE (WANFANG DATA)
Google Scholar 254 22 IS5 #1T1)

AL B . ©2022 1F 3% 5 JF B 3K B I F 78 b ol
(OAIRC)ATH « AL B4 MU IR L 228 A 1 A 283K

% . https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS



https://creativecommons.org/licenses/by/4.0/�

	前言
	1 ctDNA的简介
	2 ctDNA与肝细胞癌的早期诊断
	3 ctDNA和肝细胞癌的术后监测、预后判断
	4 总结

