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1.2.3 s shfeisss  D-—H{A&( D-dimer, D-
D) &¢I [ 5 Bt E] ( prothrombin time, PT) &g Ifil Jif [
Bt 1] [ ok s 1 4L HE{E ( prothrombin time-International
normalized ratio, PTANR) . 15 14 358 43~ &€ 1M1 775 [ B[]
( activated partial thromboplastin time , APTT) £f4i 45
H J5i( fibrinogen , FIB) | % Ifil fi# B [&] ( thrombin time,

TT) HrsE it I ( antithrombin 11, AT-IT) Fn&T- 4 8
FI R 7= 4 ( fibrinogen degradation products, FDP) &
P& AR AN T BE R U i BB i IR UL 3 mL, 8
F4 B 3l EET BT CA700( H AR ZRSE kA &
) KB LGRS -

1.3 BEtRERGNE

1.3.1 FR*-CTCs Faleyi5Br4nE FR™-CICs =

8.7 FU/3 mL. EEIIEFRAIZ% L HE: D-D: 0 ~0. 50
wg/mL; PT: 11.0 ~ 16.0 s; PTANR: 0.85 ~ 1. 15;

APTT: 28 ~42 s; FIB:2.00 ~4.00 g/L; TT: 14.0 ~

21.0 s; AT-II: 75% ~125% ; FDP: 0 ~5. 00 pg/mL;

PLT: ( 125 ~350) x10°/L.
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Bral, Kruskal Wallis H A5 50 #1720 8] Ho A >R F B0
K& K Z K ER Logistics [81 )443 i i FR ™ -CTCs Bk
& BRI D BEFE bR A PRI 5 B0 g 6 7 1 13
MAE . HE— P22 321K TAEFHIE( receiver op—
erating characteristic, ROC) # %, F| /] ROC £k T
T FH( area under the ROC curve , AUC) P4 385 B TR
EE ST, Youden #6556 F T #f 5 # W {E, DeLong 46 46
AT ROC £y 22 kRS0 DL P <0.05 225
At EE L AR R 4.2.1 580

2 HR
2.1 BEMEAEM AT SIER CITs B3
115 {91, 5314 86 il , o 29 {9, HAcefsl 3 + 1, 8%

A I RIS S 1o
2.2 FR'-CTCsHEZR WA KFSH LMEFR™ -

F1 BEEFRERER [0 (%), xxs, M ( Py, Py |

Tab. 1 Basic clinical information

of patients [n (%) ,

xxs, M (Py, Pr9 |

Variables Total
Gender
Male 86 (74.80)
Female 29 (25.20)
Age ( years) 61.86 +£8.82
T stage
T, 2 (1.70)
T, 3 (2.60)
T, 96 (83.50)
T, 14 (12.20)
N stage
No 29 (25.20)
N, 34 (29.60)
N, 30 (26.10)
N; 22 (19.10)
M stage
M, 79 (68.70)
M, 36 (31.30)
Clinical stage
Stage [ 0
Stage 1l 16 ( 13.90)
Stage Il 63 (54.80)
Stage IV 36 (31.30)
Diagnosis
Gastric tumor 52 (145.20)
Colon tumor 30 (26.20)
Rectal tumor 15 (13.00)
Others
Esophageal tumor 8 (7.00)
Small intestinal tumor 2 (1.70)
Liver tumor 3 (2.60)
Appendiceal tumor 2 (1.70)
Pancreatic tumor 3 (2.60)

FR* -CTCs( FU/3 mL)
D-D( pg/mlL)

PT( s)

PTINR

APTT( s)

FIB( g/L)

TT( s)

AT-II( %)

FDP( wg/mL)

PLT( x10°/L)

9.49 (8.60, 11.35)
0.75 (0.39, 1.72)
11.30 ( 10.80, 12.40)
0.95 (0.87, 1.02)
26.30 (24.80, 28.70)
3.04 (2.55, 3.62)
17.00 ( 16.30, 17.80)
92.40 (84.60, 101.00)
2.43 (1.50, 4.27)
175.00 ( 136.00, 222.00)

CTCs /KPR FHM(Z = -2.438, P<0.05);
IR FR T -CTCs /K ( Z = —2.406, P =0.016) Fl
FR*-CTCs FPES (P =0.014) 3] 5 % T H A%
ZFE; N ﬁi}'/ﬁﬂq:‘ No /ﬂ;ﬁ FR™-CTCs 7KEF%$ Nl ~ N3 /ﬁyq
(Z=2.006, P=0.045) . HA4/34 FR*-CTCs /KF
I FR™-CTCs PHPE R TG i1 2% 22 5 (P >0.05) .
k2,
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F2 FR'-CTCs KERPAERERRABMMLLE [0 (%),

M (P, Pys) |

Tab.2 Comparison of FR* -CTCs levels and positive rates between different groups [n (%) , M ( Py, P;5) |

) FR * -CTCs t/Z1x FR* CTCs

Variables P value t/7 value P value

positive rate ( %) value level (FU/3 mL)

Gender 0.566 0.452 —-2.438 0.015
Male 60 (69.8) 9.29 (8.53, 10.86)
Female 23 (79.3) 10.90 (9.19, 13.70)

Age( years) - 1.000 -0.229 0.819
<45 3(75.5) 9.46 (9.20, 9.81)
=45 80 (72.1) 9.49 (8.62, 11.41)

Pathological type - 0.014 —-2.406 0.016
Adenocarcinoma 80 (75.5) .50 (8.73, 11.44)
Others 3(33.3) .14 (6.63, 9.77)

Metastasis - 0.776 -0.173 0.862
Yes 13 (76.5) 9.19 (8.75, 11.03)
No 70 (71.4) 9.50 (8.60, 11.44)

T stage - 0.061 3.485 0.175
T, 0 7.87 (7.87, 7.87)
T, 3 (100.0) 10.00 (9.85, 10.47)
T, -T, 80 (72.7) 9.49 (8.62, 11.44)

N stage - 0.058 2.006 0.045
Ny 25 (86.2) .85 (9.14, 12.06)
N, -N; 58 (67.4) .34 (8.24, 11.16)

M stage 0. 464 0.496 -0.956 0.339
M, 55 (69.6) 9.40 (8.61, 11.15)
M, 28 (77.8) .81 (9.05, 11.62)

Clinical stage 2.171 0.338 1.011 0.603
Stage 11 13 (81.2) .30 (9.00, 11.04)
Stage 1l 42 (66.7) 9.43 (8.45, 11.17)
Stage IV 28 (77.8) 81 (9.05, 11.62)

Diagnosis 0.488 0.784 0.847 0.655
Colorectal tumor 3(71.1) 9.50 (8.62,11.17)
Gastric tumor 34 (75.6) 9.40 (8.78,12.29)
Others 17 (68.0) 9.40 (7.86,11.09)

“~ "7 no test statistic.
2.3 IERMINEESHUEMBEBHXAR GITs  RHEFE(EKS) . MRIEAHE Logistics B —253

BEHAEN FIB KV TARERA(Z = -2.20,
P <0.05) ,N, 3 TT 7K-F&F N, ~ N, (2 =3.03,
P <0.05) ,N, #§ PLT /KFARF N, ~ N, (7 = -
2.17,P <0.05) , Hofth 45 20 51 (%) 15 %€ 1fi 2 BE 15 A X
TG B L (P >0.05) o W& 3.

2.4 {Lfr3xt FR*-CTCs /K EHIEM B
FR™-CTCs 7KV L FAPEZAE GITs b7 B3 e
FH 0 18 i A 097 /B 102 ], o A FE RS R 56 %
4, 32T, I FR T -CTCs 7K K B PE S A AN
[ 2H [A) YR DL 22 5% (P >0.05) o D3R 4.

2.5 FR'-CTCs Bt K Bk & 1E & 1M If 88 48 #r X3
GITs B#RISHTHIME LA GITs E R HHB NN
At SR AR 41 /) FR T -CTCs  PLT AT -
FIBTT A% M R BE 2R AL UEA T AR 2 Logistics
A1) 504, 25 5 @R PLT A1 AT-TE GITs 5685 191G

r, @7 A 6: fudE FR*-CTCs« PLT. AT ; 455 Y
7: 4345 FR* -CTCsPLTAT-II g BHE AU 457 8: £
35 FR* -CTCsPLT ATl - 5 B2 AU . FIB A1 TT; 45
7 9: 445 FR*-CTCs PLT. AT-II - %5 B 2 %4 | FIB.
TT FWER], I 53 B & 48 br 500k S 856G 2 BF ROC
i) AUC USRS FRe 52 B2, LAV X GITs %%
R FIANAEL . [RIE, IASHI 5% 1 D A8 1 (36 %) (1
FEMR D ZE RS RN /G A e 78, Ak A AR (N 43
1) 5HAS &S PR RHRYE N S HHRMA
BRI o G5 R AE/R: FRT-CTCs 1B L DR g 2
FRVFIE I 5 Z FR AR5 TTAl ( B34 9) J5 AUC
TR FIRE S AR T —F8An kil $2 55 ( P < 0. 05)
(£ 6) o RIEA FRT-CTCs X5 760 351 30 41 {8 (1) 53
Bk, AR & FRT-CTCs By AR A (A AY 10) , HP
1L A AT~ PLT 55 B2 AU L FIB L TTHIM: 51 4
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£3 ILEMINEES GITs BBEHIXER (M (Py, Py |

Tab.3 Correlation between coagulation function and GITs metastasis [M ( P,s, Py ]

. Metastasis t/Z P N stage t/7 P M stage t/7 P
Variables
Yes No value value Ny N, -N; value value M, M, value value
0.74 0.77 0.77 0.74 0.75 0.73
D-D( pg/mL 0.90 0.37 0.78  0.44 0.09 0.93
(g/ml) (0.38, 1.61)  (0.51, 1.84) (0.49, 1.84)  (0.39, 1.49) (0.41, 1.60)  (0.30, 1.79)
11.30 11.20 11.30 11.30 11.20 11.60
PT( s -0.53  0.60 0.20 0.84 -1.24 0.2
(9 (10.80, 12.40) (10.80, 11.90) (10.80, 12.40) (10.72, 12.47) (10.70, 12.40) (10.88, 12.53)
0.95 0.93 0.95 0.95 0.95 0.96
PTINR -0.52 0.61 0.27  0.78 -0.83  0.41
(0.88,1.02)  (0.87, 1.02) (0.89,1.02)  (0.87, 1.02) (0.88, 1.02)  (0.88,1.03)
26.30 26.50 26.50 26.25 26.30 26.70
APTT( s -0.42 0.67 0.36  0.72 -1.35 0.18
(s (24.65, 28.87) (25.40, 27.50) (25.60, 27.80) (24.60, 28.87) (24.60, 28.25) (25.60, 29.48)
3.11 2.44 2.82 3.11 3.04 3.10
FIB( g/L, -2.20 0.03 -1.30 0.1 -1.66 0.10
(¢/L (2.71,3.660)  (2.20,3.27) (2.36,3.47)  (2.71,3.61) ’ (2.45,3.44)  (2.75,3.97)
16.95 17.40 17.50 16.80 17.00 17.00
TT( s .51 0.13 3.03 0.01 0.35 072
(s (16.30, 17.70)  (16.70, 18.00) (17.00, 18.50) (16.20, 17.60) < (16.30, 17.95) (16.28, 17.52)
93.12 86.78 89.24 93.18 91.72 93.21
AT - TII( % -1.51 0.1 -1 0.12 -0. 0.
I %) (11.50) (11.37) 0.3 (10.47) (11.91) % (11.95) (11.05) 6 %
2.46 2.40 2.50 2.17 2.10 2.50
FDP! ml, -1.51 0.1 -0. .37 -1 .2
(pg/ml) (1.54,3.77)  (1.50, 4.67) S0 (l.64,5.05  (1.45,3.75) 0.0 0.3 (1.40, 4.14)  (1.69, 3.95) 003
184.50 140.00 150.00 187.50 169.00 184.00
¥ -1 .1 -2.17 0. -0. .72
PLT( x107/L) (149.25, 228.00) (112.00, 184.00) 0013 (117.00, 203.00) (152.25, 228.00) 0.03 (135.50, 224.00) (136.75, 218.25) 0.3 0
F4 fyrad FR*-CTCs KEMRM (M (Pys, Prs) on (%) ]
Tab.4 Effects of chemotherapy on FR* -CTCs levels [M ( Pys, Py5) ,n (%) |
Variables Non-metastasis (n =17) Metastasis ( n =85) Z/)(2 value P value
FR* -CTCs level( FU/3 mL) 9.19 (8.75,11.03) 9.39 (8.22,11.13) 0.355 0.723
FR * -CTCs positive rate( %) 13.00 (76.47) 57.00 (67.06) 0.228 0.633

%5 FR*-CTCs.PLT.ATHIRFEHEAZE GITs
RIS P § B E R Logistics B34 47
Tab.5 Univariate Logistics regression analysis of FR* -CTCs,

PLT, ATHIl, and pathological type in diagnosing GITs metastasis

Variables B SE 7 value P value OR(95% CI)
Age -0.020 0.030 -0.668 0.500 0.98 (0.92-1.04)
Gender 0.107 0.617 0.174 0.862 1.11(0.33-3.72)
FR *CTCs 0.024 0.108 0.218 0.821 1.02(0.89-1.23)
PLT 0.013 0.006 2.222 0.026 1.01 (1.00-1.02)
AT-I 0.056 0.025 2,212 0.027 1.06 (1.00 -1.10)
Pathological type
Others - - - - -

Adenocarcinoma  -1.109 1.205 0.920 0.351 0.33 (0.04 -4.23)

“ =7 denotes the reference group.

T A5, 4T GITs A8 A i ROC 23 #r( K 6) ,
PRI 9 ) AUC FIRUEMER =5 >R DeLong £
BXFAHOCH ROC M2 i A7 22 e e, 45 R UK,
A ROC 6 ~ROC 10 Z A L #FHE R (P >
0.05) ,fHA A FR"-CTCs J5 AUC 5Usitt 2 T}
A, s HAR A BIR b B — 5 1Y B AMAY (E

7R FR ™ -CTCs 7RG ARG RS B, BEAS $2 71
B2 W U Ry S (R T A GITs 5672

F6 ZIERBAMBIEKAITM GITs ¥ 5 ROC $ES 7
Tab.6 ROC characteristic analysis of individual and combined

multi-parameter assessment for GITs metastasis

Group AUC 95% CI  Cutoff value  Specificity ~ Sensitivity
ROC 1 0.513 0.380-0.647  9.200 0.529 0.612
ROC 2 0.678 0.540 -0.816  166.500 0.706 0.592
ROC 3 0.664 0.512-0.815 83.700 0.529 0.816
ROC 4 0.489 0.425-0.552 - - -
ROC 5 0.510 0.397 -0.623 - - -
ROC 6 0.723 0.579-0.867  0.791 0.588 0.816
ROC 7 0.741 0.601-0.880  0.768 0.588 0.867
ROC 8 0.745 0.602-0.888  0.750 0.588 0.908
ROC 9 0.757 0.621-0.893  0.762 0.588 0.908
ROC 10 0.748 0.608 -0.888  0.752 0.588 0.888

ROC I: FR*-CTCs; ROC 2: PLT; ROC 3: AT-l; ROC 4: Pathological
type; ROC 5: Gender; ROC 6: FR *-CTCs +PLT + AT-Il; ROC 7: FR*-CTCs +
PLT + ATHI + Pathological type; ROC 8: FR *-CTCs + PLT + ATHI + Pathological
type + FIB + TT; ROC 9: FR *-CTCs + PLT + AT + Pathological type + FIB + TT
+Gender; ROC 10: PLT + ATHI + Pathological type +FIB + TT + Gender.
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SR AR BT o T ik — PR, R 2 7
HRRE Y LIERIS T GITs 9 A 2 e .

CTCs MJF 2 P FibIga 35057 J6 1, 3 A 1L 9 o 1
TR Z S 3 sk V6 BR 2R B A6 AR N A, B T
LI T R SR 405 0 e 98 400 5 e T G B L O
IREERSIE" o MBRSZARTE B W T L A0 A
R g B e aA, HALE IE W A SUh LT R &
TR R bR A0 B % 3 5k £ A BIL ) 5 o o5
L BRI LT 45 1B I R SRR, e T R P L
i SRR F AT . R e HfE KT FR T -CTCs
B4 LRI RERORIN , %] T GITs #8512 W1 A &
FAH-

AR, LR F FRTCTCs KFi5 T 5
P BB T R IS 1 R RS MR A A
LA A % S8 PR 55 465 PR A 6, DA T 5% T i 9
AR ARt CTCs BRI 4E KA BRI ] o
JE F % PR -CTCs K w5 T HoA s B2 0 1 2
[, FR * -CTCs 7K P R AE N 4339 43 4 i 77
TEFE S, R, 7T #E—2B4R5E FR*-CTCs ZEHI GITs
LR A

A7 FR T -CTCs BHME 2 FR*-CTCs 7K
SRR T i 1 R R T A A B

RBEFEIIHT BT A #EAT AT i GITs [, A B FR™ -

CTCs 7KV K FHVE ZR A AT 8 L R FUR S #2 4H 1)]
PR W22 5:( P >0.05) , #51, REAEHERR L7 %)
ARWFFERIFZ M, e FR*©-CTCs BH 2R A1 K SEATS o]
YEh GITs B R 12 Wi i BB 48 br . % 1E 5
[ 5 P A 22 B 9 197 6 3 AN i S U R gl L I
SIS AR A it B T RE PR 5, DL A AT
25%FF FR* -CTCs #5001 520 o

GITs 4% 5 1k B 1M1 Ty e o028 2 (6] 47 7% . 2 A
Kk H RIS FIBLTT A PLT 7R85 R 40 5 AR #6784
(A7 TE 225, B2/ 1k B 0l ) R 02 m] B 2 e 7 75

AR E ST I, 7E H E hE 1297 FbE
7 0 Lk 58 10D AR AR A I S A5 JE O .

AFFE /R, FR T -CTCs BE A 1k 5E 1 D) GE $8 5
(1) AUC B Gl i T A bm FR s, LI 5 %
GITs 564512 Wi i 28 S8 Fpe S E B4 o X — 45
JRAT e 5 IR GO 1k B I D BECAE AT CTCs 1Y
BRI YA ST o ijreg 20 B 3R A I VAT B
A 23 PG 58 I 2R 6, 17T Lk 5 1 D) i 1 A0 2E ST e
CTCs 171 A P A R 554, H CTCs FHPER %
R E T A AR 7 AR [ A A g 43 2K
PERERT . >R ] DeLong 5 36 %§ #H ¢ ) ROC i 4 17
Fbds, 45 B R LA 1 ROC 6 ~ ROC 10 Z a4 0 i
E2Z5(P>0.05) ,{H ROC 9 F1 ROC 10 Hf5 T %%
e HESE 19 AUC, BE % £ fb A g 19 01 D0 5 53 28 3%
Ho GBS —F8 b i AH L , 356G B8 4 I
PR & A= BT 2 1 0 s PPAG AR 8., A B T S &
I GITs A Il MAIBIT T %

M Z L FRT-CTCs BX A 1R 45 1l 1) R 48 B A i Xt
GITs ¥R 12 Wr HAG T = 1 AUC {H .+ 2 B3 Figks
ST R TR A YRR HRE 9 1k PR IZ G SR AR AT
H— B UGE R A TS AR BT GITs Fi2k
BZ R IHEAR R, 5SS REEA
it SE VTR IR T 2 g, e B AT A
X} FR*-CTCs 5 |- % 1Ml T A8 /Y 5 i, A4 22 58 in 5¢
1Y GITs HA iz i .
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Preliminary exploration of the value of combined detection of folate
receptor—-positive circulating tumor cells and hemostatic function

in improving metastasis diagnosis of gastrointestinal tumor
Xiao Yanlin', Ji Duxin®, Feng Qingqing', He Huidan', Bian Maohong'
(' Dept of Blood Transfusion, The First Affiliated Hospital of Anhui Medical University, Hefei 230022;
*Dept of Neurology, Suzhou Hospital of Anhui Medical University, Suzhou 234000)

Abstract Objective To investigate the diagnostic value of combined detection of folate receptor-positive circulat—
ing tumor cells ( FR " -CTCs) and hemostatic function indicators in improving the diagnosis of gastrointestinal tumors
( GITs) metastasis. Methods A retrospective analysis was conducted on the clinical data of 115 patients aged 18
to 80 years who were diagnosed with gastrointestinal tumors via pathology and received treatment, including data on
FR " -CTCs, hemostatic function indicators, and pathological staging. The collected data encompassed FR™-CTCs
levels, coagulation parameters, and pathological staging. Statistical analysis included t-ests, chi-square tests, fish—
er’ s exact test, Logistic regression analysis, and receiver operating characteristic ( ROC) curves to assess the diag—
nostic value of combined FR " -CTCs and coagulation parameters in detecting tumor metastasis. Results FR™-CTCs
levels and positive rates demonstrated significant associations with clinicopathological characteristics ( gender, histo—

logical type, N staging) in GITs patients ( P <0.05) . In patients with metastasis, elevated fibrinogen levels were
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observed. Adithonallly, platelet counts showed significant increases in N, — N, stages ( P <0. 05) . Logistic regres—
sion analysis showed that PLT and antithrombin I ( AT-I) were independent risk factors for GITs metastasis
(P <0.05). The areas under the ROC curves for predicting GITs metastasis were 0. 678 (95% CI: 0.540 -

0.816) and 0.664 (95% CI: 0.512 —0.815) , respectively. When combining multiple factors, including FR* -
CTCs, PLT, AT-Il, pathological type, FIB, TT, and gender, for the diagnosis of GITs metastasis, the AUC in—
creased to 0. 757 (95% CI: 0.621 —0.893) , indicating higher sensitivity and specificity compared to using each
indicator alone. Conclusion The combined detection of FR*-CTCs and anticoagulation function indicators has a
higher diagnostic value for the diagnosis of GITs, providing a valuable basis for the early diagnosis of GITs, espe—
cially in metastasis surveillance.

Key words circulating tumor cells; folate receptor; gastrointestinal tumors; liquid biopsy; hemostatic function;

diagnosis
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