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Abstract: Pancreatic cancer is characterized by occult clinical manifestations and high malignancy, and conventional imaging
examinations and carbohydrate antigen 19-9 lack sufficient sensitivity and specificity for detecting early-stage pancreatic cancer
lesions. Difficulty in early diagnosis severely restricts the long-term survival of pancreatic cancer patients. Liquid biopsy targets the
biomarkers in body fluid samples, including circulating tumor cells, circulating tumor DNA, circulating tumor microRNA, and
extracellular vesicles, showing the advantages of noninvasiveness and continuous monitoring. This review systematically
summarizes the latest advances in liquid biopsy for the early screening and diagnosis, recurrence prediction, and prognostic
assessment of pancreatic cancer, aiming to provide new insights and references for precision screening of high-risk populations and

the clinical translation of liquid biopsy.
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Figure 1 Application of liquid biopsy in early screening and
diagnosis of pancreatic cancer
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K, SEIT T K CTC & 4 A R AR il e /5, Bk
A T T8k CTC AR E I CTC A1 CA19-9 FH T2 Wik, fgjak
JF 5 S 3 )M 80.8% F1192.3% 5 7E CA19-9 [k i %
ISR A R R A H R CA19-9 K6 ) 47.1% 27+



1484

I PRATREfR 2R E 4255 6492026 F£6 A J Clin Hepatol, Vol. 42 No. 6, Jun. 2026

F1 R T 4 AR R RSS9 0 255 T 0 W R

Table 1 Clinical performance of different assay techniques for early screening and diagnosis of pancreatic cancer

n . . e e HURE PR %%
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FHME 58 m AR 5 2 & R 52k XU AH G, nCTC
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FMITEET S R I R S B AR T 43
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30 5] R e i S8 A I 3K DN A, Herpr 639 A B iR
S FR A DN A 1 76% 11 i J57 2 A PG 1) KRASS '
AR, LA MR BUREEAS 5 HIZ 5T ctDNA ¢ 57
IKF] T 100% , UESE ctDNA 7K 5 fibfid K/ 4330 5 AT AR
K, R KT ctDNA 4 78 835 i g b 3 16 30 i DR i =
B, —TRGNA 15 T HE PR 5T Y Meta 2397, &1 X JiR
PR H 2 AR RS HEH KRAS 2825 1) ctDNA 7E 2 3 L
W e REU TR0 5 18T 00 A3 AFr 45 SRUE S, T 1) Bk e i ges
il AR ctDNA KRAS 275 2 R & FUAS R 3 19
FEREW . UL ERFT I R B DN A 575 1) i AL 58 A8
5 2R A5 A e b S AR M R R R RS SR
AEAETIE B UIRE G

DNA H S0 A i 4 A= F e e vh R B B/E A, HL
FEMPRE RN E 2 0, PRI, 28 08t % 46 T 2 S 1A
FEIE A T80 AR . A DEIE A R B LR 5 R G
SN 25 TR O REBR B R | 7 AR g 0 o 21 41
i€ T ADAMTS1 F1BNC 1 P = B U A s 59
¥ ¢fDNA T ADAMTS1 F1 BNC1 3 DNA I JEARAE Fy i
SR s I FH T Jok B gy 132 W, DU DR 212 W 1 A2 1A%
PAVERRE £ F 1 2 (area under the curve, AUC) 4 0.95
(95% B A5 X 8] : 0.90 ~0.98) , UK Ky 97.4%, 45 57 &
H91.6% , i 7EAH [F] A S H 70 5 ] CA19-9 2 W ) AUC
1R 05710 (HIZWIHEmE e X /P R ¢ AU AR £
77 T A 22 B W AR Xin 2500 R A — 1%
DNA il > (next-generation sequencing, NGS ) 3 AR Xif i Jif 87
% ¢tDNA H' NPTX2, RASSF1A . EYA2 . p16 Fl ppENK
e 5 A fige e 1 35 R B4R KO- SEA A L % B tDNA
RASSF1A EYA2 pl6 Fil ppENK 4 Ff 11 9% 3£ A 55 CA19-9
A 12 W, HURE 35 100% , F7 5 55 55 77.8%; EYA2
p16.ppENK 3 Fl LK 5 CA19-9 BX & FH T IH R B AL %
TR s () S IS W, e A5 30 R v o
2.3 ct-miRNA  f# /N RNA (microRNA, miRNA ) & —4H
R A% 76 7 51 I ok B e R 6 DR Rk 1 /N o T AR G
RNA, Z 540358 o4k AR5 A DNA 18145 18 & 55 3
i FELERE AR B R P R E B B R
5% 2 B, miRINA 38 2 39T R i 4 G 5 2 P91 A o 3
DK 2 55 Jifoggl e A R T R 1 A F ik R, O g
BF R miRNA T3R5 . miRNA 38 38 i 27
s S5 E AN R RS S W, B R A bR e
PR, AT LUK 33 7 55 1 SR A WA RN R A6 24 38 \NGS
FI miRNA 3 4 51 45 22 By 6 22 1 4 I 1 A miRNA 7K
S, DR T RO L B g A R s

Nakamura %[ZSJ%EKE%‘%H%E%%%%%ﬂ@%ﬁ'ﬂg\ ]
I 5 2 miRNA Sz AMR miRNA , F:- 347 miRNA ] 5
FNSE I 2 7 PCRYGIE, 7 26 i Hh 13 Fh miRNA ¥4 5 19 25
G W R, JLAE U AR 12 WP i AUC 3K 0.93, 8
TR IR S B 0 )35 21 80% FI191% , iX — T s 4l A TEAS
ILRES CA19-9 2545 W $ETHE Wi sk fE , 14 Ak B B 2
Xt CA19-9 BAE g 194G H 2% Treekitkarnmongkol %[441
FF % # 3-miRNA 41 & (let-7i-5p . miR-130a-3p il miR-
221-3p) fE RIS Wi v S B — o 3, FL7E S TR
H& N8 M DR AR 9% VB A A v 2 B R A R gk
PE 5 IZ A I BERS TR D ctDNA K H R AR BB R s Y
AR IFTE AR WA 43 2 h R LA B (5 B . )
Ab A FBCE B2 T IR AR 0 R I o A b & B
3-miRNA 41512 Wi (1 AUC Bl i 12 15 18] 1 3T 1 328 3 T v
(WhiLRiT6 ~ 1240 H K 0.78, 2R 0 ~ 34 AT £ 0.92),
S FF 3-miRNA VE A SRR AE P A= Wb i 41 R T iR
S RIS W R L T 5 . Buchholz 2% 7 — i £ h
VAT BEPE BABIBIE ST H % 146 (51 8 i s AR I35 REAS
AT 43 M7, TF & T — PPl 5 7 B 3 PR AR G R AE
(CLDN3.PLACS.18S rRNA .CFL1 .miR-320a.miR-375 fil
CA19-9) 14 Z 53 ) A= W b i W Tt A, P b o8 522 % B
i Wi, HAs W R 38 98% 5 53 ¥ g 84% , 1% Hi M BiE
ARG R BGEAR F 2 WU Z T3 s Mg 2 K, W ct-
miRNA S e 57 4 RRAIE7E e B o R4 01 il v LA o0
BN FHME
24 EV  4IHI5 M EV #5747 DNA RNA g 5 At
A 22 AR I A BT, R A S M T 3 TR A
A SN EV i —Fp KA R (550 A
Yy e X B 20 M R AT R, 2 5 e RO AR
P R MR 0 28 2R G0 0 S L B RS e g
TREREE F, A0 I At 2 3 32 40 e T A A T LA B MR 58
FHIAME AT, BRI Z TR, ST g
L WA YT W rp LA T

[ N — 30 £ [ B L £ O B9 o) 8 i i 3 818 )
FEE MR MMA 1) e SRR HEA T 20 BT A 1 120k
PRIAH L 4% S AL RPIE B 22988/ 2 WY, e 229 P
I35 BRSNS b H SR P B AR A, O R R g
LT AUC 3% 0.977% . 53— 351 22 v 0o 5 DA BRI A5
TP R A JFL At 2 e P9 A6 R (g B AR 09 1l 3 4
WA LA TT R AT X8 L 4307, O B 1 © A b 2 22 Sk Y
PEFRAIMIAR miRNA (miR-130a-3p .miR-1228 .miR-21-5p .
miR-223-3p . miR-7975 Fl miR-8069) , 41 & 2 Wi AUC
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0.929, 5 CA19-9 B & FH T2 Wi i AUC i — 2B 42T =
0.947"1 . He %120 ifi I 427 53 LI 20 B 45 ARG I 2
BT TR 5 FB A i 2 A VR %) b R K i I 4 B RNA
(long non-coding RNA,IncRNA) R, KE B af g I F
25 5 RIXM) IneRNA , HIK 512 B 19 BUREE 7y 0.72, ¢ 57
Ji¥ 4 0.89, AUC 7 0.847 6., David %5275 i £ & 3 5 40
LA T T i 8 S A AR B R T b R e A
HE I I 5 SRR A TR 23 BT, 7% 37 P& A 22 1
HAHATIRES  k SM AR HibR &Y CD40.CD25
VE R EE BRI E 4 35 256 T X0 TR B8 5 1 R X R
AUC H 0.827; i — LA CA19-9 5, AUC AT 45755 2 0.92,
25 HAuAREAEAR BRIMESN, B RIS
K] 5 [ At 20 2 0 42 42 o sl BSOS R A VBB R T
OB AN FE . I K IN EUS 515 405 20 0 3 46 4
1R JER YR, JEL P 5 10 g 4 6 7 A B 00 T g 11
R A, Engels 250 T JR i) — IR ISV £ v O BIF ST
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