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Abstract

The advantages of circulating cell-free DNA (cfDNA) are easy to collect and non-invasive, which
has attracted extensive attention in clinical applications such as early tumor diagnosis, benign and
malignant identification, efficacy detection, and prognosis evaluation. In addition, cfDNA can also
reflect tumor size, tumor metastasis, etc. Therefore, this article reviews the clinical application of
cfDNA, in order to provide help for the diagnosis and efficacy analysis of clinical diseases.
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1. 518

TRARIEAS ) FH A1 AR IR LA R AR AT R, BRI AR AR o #4405 1948 4F, Mandel &K
s T NI A AEZEIGFR S DNA (cell-free DNA, cfDNA), HI T8k = i RU ke 7532, 4340 C 0 5t
B, B 1989 4, WHITE K I cFDNA & Mg A £ P~ R [1[1], XX cfDNA Wt 555E | EAili. cfDNA
TAFTE TR M/ MZER B ofDNA B — R C OIS A, A A B BRI R, ek, 5
FHRE(TEERE) RBUZ R OGNSR A, TN FEBMEMR . PEarifid. O M ss . Bk
. BB R A A B SR 1 505 7 A A PR .

2. cfDNA BI3KR

cfDNA J& —F LR B4R e B T4 2 4MF DNA, X Fh cfDNA B & XM ST B, 1
AR, WK [2], AET M Baas o, Wi, mis AR s3]

3. cfDNA By

CTDNA RIS 43 Ay LL DNA ¥R A 22 1 s S A0 LA 8g J5 DR RS S P X0 ol 32 fg s VeI 4] . T
ILIEH cFDNA & A I 1) 77 92 32 B U S g vk, K e ekl (SYBR. Greenl. PicoGreen. Hoechst 33258
). MREBR G k. 7t E BB A BN (PCR)Z[5] [6]. i, LLsE & RT-PCR NEAL K — R AT
AERARIIN T, AMLEERE XS MR JRIEH ) cFDNA I K 5BV A HORS W ARSI, 1T ELIE mT DK 35 PR )
AL AR AT T, AT PR 32 BT R 1 5 MG U A G I DR AR | R R S L B R R R E (MSI)
MR B G R (LOH) S e AR EHESE . BRIt LAAL, B — 4R 18 & T (next-generation sequence, NGS) C.
FA 4500 cfDNA, G454 IERAIME . Ao &4 725 [7].

4. cfDNA ZEBEF I

U, md s P HEARTE IR R P AT ok B %, BT DURIRIETS cIDNA MR 5eHEE L EE
RAPE—RHE R, 115 cIDNA TEENE IR I F S WT . 7 200 e R 2530 3A 7 55 5 THT AR 8328 3T 17 BT »
S R IS T RA T4 5 T IR AR [8] [9]. cfDNA FIHIEAREZ 12 T3 B ofDNA WK 5 b
FAIAE IS, iR A LI Y cfDNA & =28 IEH AN 10 5, 51k 7RI Gi%F cfDNA &g
IR MIRETS, BN T BUE RIS . AT RE SRS B Ml . LR 1) R h 48 DUIE S, iy
(17 cFDNA & Sk i] LU BEH IR /N 0. 2 5EE R, 34, cfDNA 5 s i DNA B A m
M8, Aot ROULHE I e iR A A A B A A5 02, R (R e e AR A TR k2R . DNA B H SRR
ol A2 D5 R R B S R R AR R B IR IR 1) e AR . R RE[10] [11] [12]. cfDNA BI& Tt FRAKEL
R S M SR A T DL A S R 1 S W R A ) — OB AR

1) F
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S {H SR Bl A R T PR 08 R A TS BRI 55 6 7, BET-RAL T4 2 7, 24 55%3 K il & L7
R [13]. TR M R o R A s, 1697 77 0 FARVIBR . AMNIGIT 2 TR Z9Wi6TT  JBUiiR
7 PEIRIT . BEE BRI/ IIAWURE, 407 F /K a7 E /AN e IR 6 97 o i AL
FiEaE R, FHEREEIRITBCN T TR, BT 20T BURPE AN SZ M g, /38209 N8 9T RCR AN
F4b, i R AR L (ARP)TE JF R M I R T2 . 897 R T B IR K IE S, (B e Wi R 8
FVRE 5 0 R AR S [14]

fE¥A P98 DNA (circulating tumor DNA, ctDNA)J2 H i BHIF A R #E cFDNA HIF 78 45038 47T 72 5 22 136
4%, CtDNA F-Hk [ ¥R T R A E[15]. Xu [16]Z: K% HI BMPRIA 25 10 M H AR B HIL
Wipim ez, A RE 715 9 R R 560 44 {8 BERT R R UI A Rt FFF e 0 RO B R 7 B e iA
87.5%7F1 94.3%, 7 383 Ml - F 3 A1 275 51l ekt e of L 1) 6 1F A3 Hh AU P R S B2 98 83.3% 41 90.5%. 73
b, Xu [16]55 £ 57 X 43 i AR A L ) 25 512 V4> “CD-SCORE” |, A Akcthoke JiH i 2 3 5 5 14 i
9 B NRWIRT B3 L R A B IR X ok UL mT L, cfDNA FF IR Ak ] B8 A5 A 2 I B 3 T
S 5 ONAE Bz WihR ). Cohen [17]5644 8 FILIGE FAr M 16 F cFDNA MR AHCIERIAH S &, #Eor
i) Cancer Seek 12 Wit 78 CLiIE B 7E 5 I (A2 W vh B A 98% FARBURR FE A K T~ 99% 14 74 7%

2) BRE

HE R B BRI WG REA, RAITFRIITRORE, BROERER, IRIK LA DMLyT S A
Sy TFEERARYT N (18], M H RTIRPR b A ) e 5 AR Y Fe bR CAL199. CAL25. CEA %54t B M2
Wi Je SRR — s BB, (AR A G . B, TRy (R s BRI B e 2R ) A B RO 7L
(K R[19]. Fan [20]155MF 78 45 H i AR S Sl B AL T ARG 3 B e R 3 2% cfDNA IR B35 38 i TR R A
B, cfDNA WK 5 B i3 1) CA199. CA125. CEA 5%, {HIGM E i Hi3 cfDNA WK CEA A5,
$27n cfDNA R B AR R B2 Wik EW G EM(H . Zhang [21]5 HIESE T cfDNA H T2 5 i,
HRBE SRR & T CA199. CA125. CEA Sftgitymbr . B EE MK cfDNA KEREET
fREENEE, S5y 8CE VIR, e B W R 77 BT i — AN R SR AR, B BB R
& 77,

3) LEME

S5 W At S b3 = K DL RE R Y, 2 B EURRE AL T 1 B8 DU K SRR o 78 M e R
it 200 98 A0 30T 4 SRR B SRR T WA TR FRUT) CfDNA 7] S 802 cfDNA /KP4 0. Frattini [22]
26 WS 45 e v K ofDNA ZKF, 45 R IE 7R, ARJG cfDNA KF5 2 PR, 1 cFDNA 7K 8 in 22 B 5955
WA . R, cfDNA o] FIES B2 B K il . Fo0l A PPAN oRg v6 97 25028 « John H [23146 A FedikiE 1397
191145 B s B cfDNA ¥ NGS BT 455, SVAT &, 7E cfDNA kil 21 (1 5L R A8 e i 5 #E =Mk T
HLAFEA T FE P15 B 55 A — 3. cfDNA R BIMIE R RAE B, AHRERE CRC FIHME, —F
PA_b B T A I P AS H 9838 4k DNA. Flamini [24]125%f 18 5] Dukes 4314y A. B ) CRC B 4T
CFDNA K, FLAUEE N 80%, H 5900 43 WM OC . KAL GEiiRibr £ 4 CEA Al cfDNA BCA R,
AR AR TR, 42 ik 88%. 90%. CFDNA &k s ot 58 B i FH 1 F 45 B P van fs A BESIEAT O
7, 1FSE cfDNA BIEAVE NS B igis 0 & 7%, vl LASCh 4 B e 12 W B 275770 cfDNA ZKSF ) Fitil
RE 7775 TR Fi e 7 T 2 4 N385 A (AUC 0.709, 95% Cl: 0.508~0.909), 53l 45 B iz H 5 41 if b cfDNA
4k E g 0 RIR W o i e s B TR B

4) PR¥ESE

JIE 3 s A — PR 0 7 AL 28 P A i (SR v SR, 5 I R ) 8096~95%. 2022 AR [ JIH 39 K
NEELI N 3.1 T, FET NEL N 2.5 Jifil. (HS2, PHEEJEE =R e MiAn &4, RIELS &% WELL
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L SR A bR S s SR (CALO9) AN IR B (CEAVRR TN, B AREAE: B A2 T, K ZHUBH st
CH I FARG AR Bk, A3 1R 7L B a1 E 2L TR e B B2 W AR Yibs B ANG T R A 548 E.
Kinugasa [25]%5 16 30 5147) ¥ fif 12 9 I &8 1) 263 2R AT 40l 22 A0 I, 46 FH NGS 23 #r itgg ZH ZURIAE -5y
B9 DNA 1) 49 NEUmESE R R ASE DL 25 3R B 57.1% IR 4141 DNA KA R4, AHI ctDNA 2848
R 87.5%, W RALIIFF G 3N 85.7%; AHMU AT S5 AHT ctDNA FIFF628 87.5%, 1M 4H A il
FIRHYT ctDNA 43 M7 BIBBUBE 53 531 A 45.8%F1 58.3% . $£7~ NGS R ZEfHT A kG il 18 DNA 2848, fHIT
TR 1 BURMEL T ERCP 42246 25, A BT IHFESE 1218

5) JRiRE

JEE PRI A2 — i DL PR M SR R, R R RIS T R R AT /. B R AN ML A R = A5 24
BTE, W2 EEME2H CRBRIATTYIRIPRA, gt A 20% 0055 51 v] AU B kE[26]. [ itk
PRZR JF SR 12 WRD TS AF DGR 050t T 50 ok e A8 28 7905 3 S K. Eiiissa [271554hHX 39 51 e fiia i 3
4P cfDNA FH4T FIEALBRIE, 45 3R B ADAMTSL 2 Wi g I 1 B0 RS S 1 40 331l 87.29%F1 95.8%,
BNC1 A 64.1%F1 93.7%, W& Bk 578 97.3%F1 91.6% (AUC = 0.95), i8] cfDNA 7 JERJE (1112 b
HEAE—EE. Sikora [28]% 4> BIWEFC T AR . oA R AR AR G 98 L AN fid e B2 b cfDNA 5%
AN, Hrh 50 ] PDAC £%# cfDNA /K-35 51 23 Bl R AH G B b i R 208 5 4, dRE
PEIFEARG 18 1) F1 23 44 {d FEARAS & 6 B AHBE, P < 0.05. HHF5d5H!, cfDNA & E /N — AN
bW T I g B (1 B A T . 5 2 AL, Singh [29]45 (I 9% o, 20w BRER CT #8121# 127 1 PDAC
B M cfDNA & & R & T 25 @R 2 0 B2, J IR B3 cfDNA K& &8 71.2 ng/ml,
B2 T B R AR5 34.6 ng/ml, ZERA GRS, P =0.034. R cEDNA R ll& —Frial
BRI CRARTEAT” BR, AMLBEYS T AR IRRE R B L E B, B N R Bh S
i IT ORI TS VPN SRR AR A

6) HEEE

JEE o — RO R P L B I R, YR T b 4N, TR BT EE R L L s #
50%~60%. AR MIERIS TR AE, o R BILE, 5 RARELRE, iR, BEEE.
HAFAAFRIN 5%~15%. IGK b, FARZIETIERENREZNTB, HRMERMARAE LB
R, R OR/INEL/N AR RO R L 2T EL R S BRI W R, U PKIZ W HER R BUIC, T ARICR
VAR A H AT PR B T2 WA AR R VPG (1 R br 54 32 B2 CAL99 Hil CEA, (HZBURVERIRE 5
PEBURAS BB B 2R, BRI IF R AR AN B2 1 K T AR PPl 7720 S 2 o A T FE (3014 3K F AR 1)
cfDNA HEHATINT, 455 IR 96.2% 1B 42 AFAE EURMER R 9848, P 31.6% AT 7E I 2% A I £,
Z)—FAENRT cFDNA FRAS I B ) S AR 7E [F] — FR 3 A R el kG 2 o ] W, BARES AT 7 B2
W, BWHSEREA TSGR, BHYTORVER) cfDNA ml$ 4t —Fi 7%k, Shen [31]45%t 10 71
JIEAE Fiev R RE 3 1EAT B — T RT R PEARF 7, R 150 AN ogiAH G HE BRI AR cFDNA FiE DNA HEAT RAR
AR S TR, R IR 1) R B U T Ay HE R RS I cfDNA RIS, iRV cfDNA H i —#h
A IS A S VRIS A

7) /NG

RSRUE, RRATI T BERAEA R ATHETE . 2 OB RS0 R IGIE cDNA 7E R 27 e,
HEEEZH cfDNA bricd), e BURPERAIR k. BRIbZ Ah, FATERZ MY cFDNA 1Al
AT, LR F HIE BRI R brAEL . B X cFDNA KU b Al PR L I T8 2% 7, MAS s
s AR YT I B 2 H i 5, b — D S MR BT FE S R 2 13 i, 9 2 I R B ok

(R

DOI: 10.12677/md.2024.141006 42 L2212 W


https://doi.org/10.12677/md.2024.141006

B, KRR

SE

(1]
(2]
(3]
(4]

(5]

(6]

(7]
(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Cicchillitti, L., Corrado, G., De Angeli, M., et al. (2017) Circulating Cell-Free DNA Content as Blood Based Bio-
marker in Endometrial Cancer. Oncotarget, 8, 115230-115243. https://doi.org/10.18632/oncotarget.23247

Fleischhacker, M. and Schimdt, B. (2007) Circulating Nucleic Acids (CNAs) and Cancer-Survey. Biochimica et Bio-
physica Acta, 1775, 181-232. https://doi.org/10.1016/j.bbcan.2006.10.001

Jahr, S., Hentze, H., Englisch, S., et al. (2001) DNA Fragments in the Blood Plasma of Cancer Patients: Quantitations
and Evidence for Their Origin from Apoptotic and Necrotic Cells. Cancer Research, 61, 1659-1665.

Pinzani, P., Salvianti, F., Zaccara, S., Massi, D., De Giorgi, V., Pazzagli, M. and Orlando, C. (2011) Circulating
Cell-Free DNA in Plasma of Melanoma Patients: Qualitative and Quantitative Considerations. Clinica Chimica Acta,
412, 2141-2145. https://doi.org/10.1016/j.cca.2011.07.027

Beau-Faller, M., Gaub, M.P., Schneider, A., Ducrocq, X., Massard, G., Gasser, B., Chenard, M.P., Kessler, R., Anker,
P., Stroun, M., Weitzenblum, E., Pauli, G., Wihlm, J.M., Quoix, E. and Oudet, P. (2003) Plasma DNA Microsatellite
Panel as Sensitive and Tumor-Specific Marker in Lung Cancer Patients. International Journal of Cancer, 105, 361-370.
https://doi.org/10.1002/ijc.11079

Liu, P., Liang, H., Xue, L., Yang, C., Liu, Y., Zhou, K. and Jiang, X. (2012) Potential Clinical Significance of Plas-
ma-Based KRAS Mutation Analysis Using the COLD-PCR/TagMan(®)-MGB Probe Genotyping Method. Experi-
mental and Therapeutic Medicine, 4, 109-112. https://doi.org/10.3892/etm.2012.566

Fan, H., Gai, W., Zhang, L., et al. (2021) Parasite Circulating Cell-Free DNA in the Blood of Alveolar Echinococcosis
Patients as a Diagnostic and Treatment-Status Indicator. Clinical Infectious Diseases, 73, E246-E251.

Leon, S.A., Shapiro, B., Sklaroff, D.M., et al. (1977) Free DNA in the Serum of Cancer Patients and the Effect of
Therapy. Cancer Research, 37, 646-650.

Shapiro, B., Chakrabarty, M., Cohn, E.M. and Leon, S.A. (1983) Determination of Circulating DNA Levels in Patients
with Benign or Malignant Gastrointestinal Disease. Cancer, 51, 2116-2120.
https://doi.org/10.1002/1097-0142(19830601)51:11<2116::AID-CNCR2820511127>3.0.C0O;2-S

Park, M.K., Lee, J.C., Lee, JW. and Hwang, S.J. (2021) Alu Cell-Free DNA Concentration, Alu Index, and LINE-1
Hypomethylation as a Cancer Predictor. Clinical Biochemistry, 94, 67-73.
https://doi.org/10.1016/j.clinbiochem.2021.04.021

Gezer, U., Bronkhorst, A.J. and Holdenrieder, S. (2022) The Utility of Repetitive Cell-Free DNA in Cancer Liquid
Biopsies. Diagnostics (Basel), 12, Article No. 1363. https://doi.org/10.3390/diagnostics12061363

Zhang, Y., Liu, Z., Ji, K., Li, X,, Wang, C., Ren, Z., Liu, Y., Chen, X., Han, X., Meng, L., Li, L. and Li, Z. (2021)
Clinical Application Value of Circulating Cell-Free DNA in Hepatocellular Carcinoma. Frontiers in Molecular Bios-
ciences, 8, Article ID: 736330. https://doi.org/10.3389/fmolb.2021.736330

Ferlay, J., Colombet, M., Soerjomataram, I., et al. (2019) Estimating the Global Cancer Incidence and Mortality in
2018: GLOBOCAN Sources and Methods. International Journal of Cancer, 144, 1941-1953.
https://doi.org/10.1002/ijc.31937

Wang, W. and Wei, C. (2020) Advances in the Early Diagnosis of Hepatocellular Carcinoma. Genes & Diseases, 7,
308-319. https://doi.org/10.1016/j.gendis.2020.01.014

Siravegna, G., Mussolin, B., Buscarino, M., Corti, G., Cassingena, A., Crisafulli, G., Ponzetti, A., Cremolini, C.,
Amatu, A., Lauricella, C., Lamba, S., Hobor, S., Avallone, A., Valtorta, E., Rospo, G., Medico, E., Motta, V., Anto-
niotti, C., Tatangelo, F., Bellosillo, B., Veronese, S., Budillon, A., Montagut, C., Racca, P., Marsoni, S., Falcone, A.,
Corcoran, R.B., Di Nicolantonio, F., Loupakis, F., Siena, S., Sartore-Bianchi, A. and Bardelli, A. (2015) Clonal Evolu-
tion and Resistance to EGFR Blockade in the Blood of Colorectal Cancer Patients. Nature Medicine, 21, 795-801.
https://doi.org/10.1038/nm.3870

Xu, R.H., Wei, W., Krawczyk, M., Wang, W., Luo, H., Flagg, K., Yi, S., Shi, W., Quan, Q., Li, K., Zheng, L., Zhang,
H., Caughey, B.A., Zhao, Q., Hou, J., Zhang, R., Xu, Y., Cai, H., Li, G., Hou, R., Zhong, Z., Lin, D., Fu, X., Zhu, J.,
Duan, Y., Yu, M., Ying, B., Zhang, W., Wang, J., Zhang, E., Zhang, C., Li, O., Guo, R., Carter, H., Zhu, J.K., Hao, X.
and Zhang, K. (2017) Circulating Tumour DNA Methylation Markers for Diagnosis and Prognosis of Hepatocellular
Carcinoma. Nature Materials, 16, 1155-1161. https://doi.org/10.1038/nmat4997

Cohen, J.D., Li, L., Wang, Y., Thoburn, C., Afsari, B., Danilova, L., Douville, C., Javed, A.A., Wong, F., Mattox, A.,
Hruban, R.H., Wolfgang, C.L., Goggins, M.G., Dal Molin, M., Wang, T.L., Roden, R., Klein, A.P., Ptak, J., Dobbyn,
L., Schaefer, J., Silliman, N., Popoli, M., Vogelstein, J.T., Browne, J.D., Schoen, R.E., Brand, R.E., Tie, J., Gibbs, P.,
Wong, H.L., Mansfield, A.S., Jen, J., Hanash, S.M., Falconi, M., Allen, P.J., Zhou, S., Bettegowda, C., Diaz, L.A,,
Tomasetti, C., Kinzler, K.W., Vogelstein, B., Lennon, A.M. and Papadopoulos, N. (2018) Detection and Localization
of Surgically Resectable Cancers with a Multi-Analyte Blood Test. Science, 359, 926-930.
https://doi.org/10.1126/science.aar3247

DOI: 10.12677/md.2024.141006 43 L2212 W


https://doi.org/10.12677/md.2024.141006
https://doi.org/10.18632/oncotarget.23247
https://doi.org/10.1016/j.bbcan.2006.10.001
https://doi.org/10.1016/j.cca.2011.07.027
https://doi.org/10.1002/ijc.11079
https://doi.org/10.3892/etm.2012.566
https://doi.org/10.1002/1097-0142(19830601)51:11%3C2116::AID-CNCR2820511127%3E3.0.CO;2-S
https://doi.org/10.1016/j.clinbiochem.2021.04.021
https://doi.org/10.3390/diagnostics12061363
https://doi.org/10.3389/fmolb.2021.736330
https://doi.org/10.1002/ijc.31937
https://doi.org/10.1016/j.gendis.2020.01.014
https://doi.org/10.1038/nm.3870
https://doi.org/10.1038/nmat4997
https://doi.org/10.1126/science.aar3247

R, TR

(18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Zhang, X.Y. and Zhang, P.Y. (2017) Gastric Cancer: Somatic Genetics as a Guide to Therapy. Journal of Medical Ge-
netics, 54, 305-312. https://doi.org/10.1136/jmedgenet-2016-104171

Yu, J. and Zheng, W. (2018) An Alternative Method for Screening Gastric Cancer Based on Serum Levels of CEA,
CA19-9, and CA72-4. Journal of Gastrointestinal Cancer, 49, 57-62. https://doi.org/10.1007/s12029-016-9912-7

Fan, Y., Shi, M., Chen, S., Ju, G., Chen, L., Lu, H., Chen, J. and Zheng, S. (2019) Analysis of Serum CfDNA Concen-
tration and Integrity before and after Surgery in Patients with Lung Cancer. Cellular and Molecular Biology (Noi-
sy-Le-Grand), 65, 56-63. https://doi.org/10.14715/cmb/2019.65.6.10

Zhang, X., Wu, Z., Shen, Q., Li, R., Jiang, X., Wu, J., Li, D., Wang, D., Zou, C., Zhong, Y. and Cheng, X. (2019)
Clinical Significance of Cell-Free DNA Concentration and Integrity in Serum of Gastric Cancer Patients before and
after Surgery. Cellular and Molecular Biology (Noisy-Le-Grand), 65, 111-117.
https://doi.org/10.14715/cmb/2019.65.7.19

Frattini, M., Gallino, G., Signoroni, S., Balestra, D., Lusa, L., Battaglia, L., Sozzi, G., Bertario, L., Leo, E., Pilotti, S.
and Pierotti, M.A. (2008) Quantitative and Qualitative Characterization of Plasma DNA ldentifies Primary and Recur-
rent Colorectal Cancer. Cancer Letters, 263, 170-181. https://doi.org/10.1016/j.canlet.2008.03.021

Strickler, J.H., Loree, J.M., Ahronian, L.G., Parikh, A.R., Niedzwiecki, D., Pereira, A.A.L., McKinney, M., Korn,
W.M., Atreya, C.E., Banks, K.C., Nagy, R.J., Meric-Bernstam, F., Lanman, R.B., Talasaz, A., Tsigelny, I.F., Corcoran,
R.B. and Kopetz, S. (2018) Genomic Landscape of Cell-Free DNA in Patients with Colorectal Cancer. Cancer Dis-
covery, 8, 164-173. https://doi.org/10.1158/2159-8290.CD-17-1009

Flamini, E., Mercatali, L., Nanni, O., Calistri, D., Nunziatini, R., Zoli, W., Rosetti, P., Gardini, N., Lattuneddu, A.,
Verdecchia, G.M. and Amadori, D. (2006) Free DNA and Carcinoembryonic Antigen Serum Levels: An Important
Combination for Diagnosis of Colorectal Cancer. Clinical Cancer Research, 12, 6985-6988.
https://doi.org/10.1158/1078-0432.CCR-06-1931

Kinugasa, H., Nouso, K., Ako, S., Dohi, C., Matsushita, H., Matsumoto, K., Kato, H. and Okada, H. (2018) Liquid Bi-
opsy of Bile for the Molecular Diagnosis of Gallbladder Cancer. Cancer Biology & Therapy, 19, 934-938.
https://doi.org/10.1080/15384047.2018.1456604

Sung, H., Ferlay, J., Siegel, R.L., Laversanne, M., Soerjomataram, |., Jemal, A. and Bray, F. (2021) Global Cancer Sta-
tistics 2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A
Cancer Journal for Clinicians, 71, 209-249. https://doi.org/10.3322/caac.21660

Eissa, M.A.L., Lerner, L., Abdelfatah, E., Shankar, N., Canner, J.K., Hasan, N.M., Yaghoobi, V., Huang, B., Kerner,
Z., Takaesu, F., Wolfgang, C., Kwak, R., Ruiz, M., Tam, M., Pisanic, T.R., lacobuzio-Donahue, C.A., Hruban, R.H.,
He, J., Wang, T.H., Wood, L.D., Sharma, A. and Ahuja, N. (2019) Promoter Methylation of ADAMTS1 and BNC1 as
Potential Biomarkers for Early Detection of Pancreatic Cancer in Blood. Clinical Epigenetics, 11, Article No. 59.
https://doi.org/10.1186/s13148-019-0650-0

Sikora, K., Bedin, C., Vicentini, C., Malpeli, G., D’Angelo, E., Sperandio, N., Lawlor, R.T., Bassi, C., Tortora, G.,
Nitti, D., Agostini, M., Fassan, M. and Scarpa, A. (2015) Evaluation of Cell-Free DNA as a Biomarker for Pancreatic
Malignancies. The International Journal of Biological Markers, 30, E136-E141. https://doi.org/10.5301/jbm.5000088

Singh, N., Gupta, S., Pandey, R.M., Chauhan, S.S. and Saraya, A. (2015) High Levels of Cell-Free Circulating Nucleic
Acids in Pancreatic Cancer Are Associated with Vascular Encasement, Metastasis and Poor Survival. Cancer Investi-
gation, 33, 78-85. https://doi.org/10.3109/07357907.2014.1001894

Driescher, C., Fuchs, K., Haeberle, L., Goering, W., Frohn, L., Opitz, F.V., Haeussinger, D., Knoefel, W.T., Keitel, V.
and Esposito, 1. (2020) Bile-Based Cell-Free DNA Analysis Is a Reliable Diagnostic Tool in Pancreatobiliary Cancer.
Cancers (Basel), 13, Article No. 39. https://doi.org/10.3390/cancers13010039

Shen, N., Zhang, D., Yin, L., Qiu, Y., Liu, J., Yu, W., Fu, X., Zhu, B., Xu, X., Duan, A., Chen, Z., Wang, X., Cao, X.,
Zhao, T., Zhou, Z., Yu, L., Qin, H., Fang, Z., Li, J.Y., Liu, Y., Xiong, L., Yuan, B., Li, F. and Zhang, Y. (2019) Bile
Cell-Free DNA as a Novel and Powerful Liquid Biopsy for Detecting Somatic Variants in Biliary Tract Cancer. On-
cology Reports, 42, 549-560. https://doi.org/10.3892/0r.2019.7177

DOI: 10.12677/md.2024.141006 44 L2212 W


https://doi.org/10.12677/md.2024.141006
https://doi.org/10.1136/jmedgenet-2016-104171
https://doi.org/10.1007/s12029-016-9912-7
https://doi.org/10.14715/cmb/2019.65.6.10
https://doi.org/10.14715/cmb/2019.65.7.19
https://doi.org/10.1016/j.canlet.2008.03.021
https://doi.org/10.1158/2159-8290.CD-17-1009
https://doi.org/10.1158/1078-0432.CCR-06-1931
https://doi.org/10.1080/15384047.2018.1456604
https://doi.org/10.3322/caac.21660
https://doi.org/10.1186/s13148-019-0650-0
https://doi.org/10.5301/jbm.5000088
https://doi.org/10.3109/07357907.2014.1001894
https://doi.org/10.3390/cancers13010039
https://doi.org/10.3892/or.2019.7177

	循环游离DNA在常见肿瘤中的临床应用进展
	摘  要
	关键词
	Advances in the Clinical Application of Circulating Cell-Free DNA in Common Tumors
	Abstract
	Keywords
	1. 引言
	2. cfDNA的来源
	3. cfDNA的检测
	4. cfDNA在肿瘤中的应用
	参考文献

