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[Abstract] Objective To investigate the correlation of the changing rate of forkhead box
transcription factor P1 (FOXP1) and epithelial cell adhesion molecule (EpCAM) with the decreasing
rate of tumor markers in patients with intrahepatic cholangiocarcinoma (ICC) after surgery, as well as
their early warning role in disease progression in the early postoperative period. Methods This was a
prospective study involving 209 patients who were diagnosed with ICC and underwent surgical resection
in Handan First Hospital from January 2022 to February 2024 as the research subjects. Patients were
divided into the progression group and non-progression group based on the postoperative progression.
The changes in FOXP1, EpCAM, carbohydrate antigen (CA) 19-9, carcinoembryonic antigen (CEA),
and CA242 before and after surgery were compared between the two groups. Pearson correlation was
used to analyze the correlation of the changing rate of FOXP1 and EpCAM after surgery with the
decreasing rate of tumor markers. Variables were screened by multicollinearity. Multivariate logistic
regression was used to analyze the impact of changing rates of FOXP1 and EpCAM and the decreasing
rate of tumor markers on early postoperative progression of ICC. The receiver operating characteristic
(ROC) curve was used to analyze the value of changing rates of FOXP1 and EpCAM and the decreasing
rate of tumor markers in predicting the early postoperative progression of ICC. A nomogram was
constructed for early warning of the risk of early postoperative progression of ICC, and the predictive
performance of the nomogram was tested. Results During the follow-up period, 5 cases were lost, and
204 cases were finally included in the study. Among them, 91 cases were included in the progression
group and 113 cases were included in the non-progression group. FOXP1 at 1 month postoperatively was
significantly elevated, and postoperative EpCAM, CA19-9, CEA and CA242 were significantly reduced
than pre-surgical levels (all P<Z0.05). FOXP1 level at 1 month postoperatively was significantly lower,
and postoperative levels of EpCAM, CA19-9, CEA and CA242 were significantly higher in the
progression group than the non-progression group (all P<C0.05). Changing rates of FOXP1 and
EpCAM, and the decreasing rates of CA19-9, CEA and CA242 were significantly lower in the
progression group than the non-progression group (all P<C0. 05). Pearson correlation analysis revealed
that the changing rates of FOXP1 and EpCAM were positively correlated with the decreasing rates of
CA19-9 (7=0.816 and 0. 772, respectively) , CEA (»=0.763 and 0. 854, respectively) and CA242 (7=
0.795 and 0. 806, respectively) (all P<C0.05). Logistic regression showed that the changing rates of
FOXP1 and EpCAM, and decreasing rates of CA19-9, CEA and CA242 were independent influencing
factors for postoperative early progression of ICC (all P<C0.05). The area under the curve (AUC) of
the changing rates of FOXP1 and EpCAM, and decreasing rates of CA19-9, CEA and CA242 in
predicting the postoperative early progression of ICC was 0.747, 0.769, 0.761, 0.751 and 0.789,
respectively (P<C0.001). Based on the above five indicators, a nomogram was constructed with a C-
index of 0. 897. The AUC of the nomogram in predicting the postoperative early progression of ICC was
0.897 (95% CI 0. 854, 0.939) , which was significantly greater than that of changing rates of FOXP1
and EpCAM, and decreasing rates of CA19-9, CEA and CA242(P<C0. 05). The prediction results were
in good agreement with the actual results, and there was a significant positive clinical net benefit.
Conclusions Changing rates of FOXP1 and EpCAM after surgery for ICC are positively correlated
with the decreasing rates of CA19-9, CEA and CA242. They are independent risk factors for the
postoperative early progression. A nomogram created based these variables has good predictive
performance and positive clinical net benefit for early postoperative progression of ICC, and can be used
as an effective model for clinical prediction of early postoperative disease progression and to guide clinical
decision-making.

[Key words] Intrahepatic cholangiocarcinoma; Forkhead box transcription factor P1; Epithelial
cell adhesion molecule; Tumor markers; Correlation
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A FOXPUE T AR, CA19-9 . CEA ,CA242
TRV EA , Bt R4 FOXP1 22 LR . CA19-9
TRER CEA TR CA242 PR T RIEREA,
P78 FOXP1 2R3k 5 A Jq 9 1 i2F J K JofrJed b = 4 7K
FHA EHEER . Tang W55 H3E , FOXP1 78
ICCHEEH L P it ik, H & ICCHATUG A K )
M7 fE B L2, HEM FOXP1 g 41 6 K7, 9]
VB ICC s A UG 19T 76 B0 P 7o R SR S A
FE A8 Y, XK HERR 11 (forkhead box, FOX)C1 78 fity
S T 8 5 CA19-9 %5 I b W 5L TE AR G, IR
AR S AR S % . FOXAE Wi R 4
T, ELA 1 B UEAL AR 7 A BOCR SR ok Sk 4544 DNA
SEABL, AT B A M 4 A A0 G B T
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B JE I 45 S DNA 1545 45 35 A8 v & #5 G HEVE
M S 5 Mg & R R R . FOXP1LAE R
FOX BZRLI , &AL T 5 2 i 4 A R i R A G
%) B I 00 T B RV, AT A SR PR bR ) e R 2 5
PRI b R -] e ST Ak, 0] 22 A e e A4 e bk
BB ARZ8 GEAS IR UE R AU PR T, DT AE i
T I S g A . ICC ARG FOXP1 kKTt
&, Hak 2 FOXP1 AR 3R EAR, /A 5 R AT e,
AR EFICC U5 3R , FOXP1 /R A IR gk &
THAE, BRI IR, M1 B AAR )5 FOXP1
FEIRATRAM G, K- SN, B X i g 240 B 1Y
PHIVE RS, v AR J5 e &2 & FERS A
AT E— 2 EE AT R, FOXP1 A8 k% 5 i
PRy PR A DG, H RS iR L R %
BRI IR A5 LA 1 R A A ST A DG LR T
WENIE T B3R 510, RS IE R I h
FOXP1 ik 5 ICCEMA Y47 0 S A5 1% i 34
A — @ A, WA R ST SR S S R

AW 45 FE BoR , EpCAM %3k 5 R J5 5 1
i K Mo 98 b 72 K F- 2 VA5G .- Gondaliya 46
o P AEAE M A5 . EpCAM J&@ B5 i T AUk &
H o, RZAME T A0 R 1w A iR e i it
i, EpCAM il i A F fifJed 40 i 386 5 32 L 3
BEF | G 28 0k 36 % AT il o gRa A e R T 45 AR W 2R AR Ak
B Bom [ R st e v M BUE T
Ah , EpCAM 75 o] R 1 i 240 fifa Ji 190 2 1 B 38500 3k
PR 1k, AT A2 20 fo 96 s B e | T 155 0 R s
A JG EpCAM ZBAb 3888 /IN ATHAETE— 8 BURPE it
KIWARGE R HERBMRE &, 5—Jr,
EpCAM A 5 Z2Ffr 240 Ji A5 = 388 1 & A R0, 30 2 4
S A R R R R L T 3 5 Wint/B- 1 AR
4505 538 B EE EpCAM 263k, Al {2 g 40
JitL 1 BT A 4 A, DT A e I i R g
AWFFE K, EpCAM 2R 4k R 5 ifgd br 5 4 F B
SIEASE, HAHRR T B3 5 AR 5 B0 15 i e
MG BFE BN, RS R A
EpCAM A5 bR A5/ IN AT 5 45 i 2638, mlAie 1 A Se 3
e SE R 58, CA19-9 45 I br i W 7K F T [ e
B , MO 2 AL Ff EpCAM 45 i I8 #H & fckr
F AR XS A, AT HE I 1ICC A 5 115 4 1 X
B S5 G AR AR A 5T S AR B 5 UL AT BN
HHAF

BT RaRgE R AR I i 2 ROC 4k, &
B FOXP1 48 4L 3R\ EpCAM 28k % I CA19-9 T [

R CEA TR CA242 F BRITA 5 15
JREAT —ETIALRE . fERZRIRIT 51 4% (K] 82
J 7R A BEAE KRB 5 45 R S BRI O R
FLEDOME B nT Ak, R AR RIS i — 25 4 4 2 5
DRV, FZABE IR 4G B0 25 S Wl /R IR X A I R
1% 1E 8 (1 M AL RE 2 R T FOXP1 28 fk 3R . EpCAM
AL K IR bR AR P T RS, IO 45 2R 5 S PR g SR
A B — 20, HEA B I R IE gk 25, vl
B Ryl RTINS - S 175 08 Je8 () A il . 540
LRI AR LY, 10 VA U LA s A By R ] i A
1o B FHARDSHIR AR S5 e 3, d Ui R 452 TR 9AR
J7 ICC i A M FOXP1 EpCAM 284 % . A HF
ST AL TR Y AT B i PR AR ORI AR S 0
o 17 T R 1 o e ARE , DN S I PR B ¥, % AR
J5 B R SRS RO L AN, ARk A AR T
] 87 B8 35 FOXP1  EpCAM 7E WA i 8 9 2
ik, UIBEIR ICC I ARG B R e KU, 5 nT 1k
ICCIRITHIFNIRTE

Zi TR, ICC R J5 FOXP1 EpCAM 22k R 55
CA19-9 CEA .CA242 FREREIEAM K, HFOXP1,
EpCAM ZE b3R8 I g br a0 T B35 5 R 5
o 17 TE FEE ST R G, i PR 3R A 4 4 R T
TR G A S R S 15 0 LA v L 8 % AE
I ARV 3K 25 L T A I PR S0 A J5 - 30 155 3 e 412
2% IEXELEIRR R EA —ER SRR &K
WS 1 A A B 22 Ak« 5y BR B v g 491 3 LA ikt £
FEAETE PRI D o , 25 SR AR e M A MIEPE T e 2 31—
TE R, AR A R TR Z il CREEA RIS, LU
W R R TAE SR BT 2 254K .
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