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Abstract

Objective: To investigate the predictive value of combining CEA, CA19-9, and NLR for the survival
prognosis of patients after gallbladder cancer surgery. Methods: A retrospective analysis was con-
ducted on 123 patients who underwent radical surgery for gallbladder cancer at our hospital from
June 2016 to June 2023. Preoperative serum levels of CEA, CA19-9, and NLR, along with clinicopatho-
logical data, were collected. Multivariate Cox analysis was used to identify independent prognostic
factors. The predictive performance of each indicator and its combined predictor was evaluated and
compared using receiver operating characteristic (ROC) curve analysis. Results: Among the 123 pa-
tients, significant differences were observed between the survival and death groups in terms of
jaundice, tumor differentiation degree, TNM stage, CA19-9, CEA, and NLR (all p < 0.05). Preoperative
jaundice, TNM stage (III/1V), CEA > 5 ng/ml, CA19-9 > 39 U/ml, and elevated NLR were identified as
independent risk factors affecting postoperative prognosis (p < 0.05). ROC analysis showed that the
combined detection of CEA, CA19-9, and NLR had the highest predictive value for patient prognosis
(AUC = 0.786). Conclusion: The combination of CEA, CA19-9, and NLR has high predictive value for
the survival prognosis of patients after gallbladder cancer surgery.
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JIH ¥ (Gallbladder Carcinoma, GBC) A& 4= Bk ¥t [l P4 55 5 L (1) I T8 R G s (1], HOR R 234
HRE, HRRMRREEE . 2220, KR2HEEHSH CETMH, SAMERZE, 5 FEMER
AR 10% [2]. RIEHETFARYIERZ H BT —rl geva i F B, (HRMER IS F AR, REERKBRRIE
m[3]e Ik, WERVEAS R TS KK, xR S AR S BRI U SR e DL S ek
HRMAAEEA R EENIGKR . J& PR (Carcinoembryonic Antigen, CEA)FiTkE 2541 Ji 19-9 (Car-
bohydrate Antigen 19-9, CA199)/e Il K N FH f5c ) V2 I R AR 54 [4] [6]. KREWTFEM, AK#j CEA Hl
CA199 7K-F-Ft v 15 I 5 S0 (1) 40 . S i A VB R U Stk 2 e fe 22, DA S A ) S AR A B A
FeME[6] [7]. HtRL g A 5 vk B 4 At LE £ (Neutrophil-to-Lymphocyte Ratio, NLR){F >y —Fb {1 8. 5 15 1) &
Gtk RIEFEbR, RN RIE S S FEDRAS, OHGIESE S 2R R (LA . e IR 55) I s
TUIMR[8]. HHET CEA. CA19-9 BX#H NLR X JHFEJE ARG A G 38 A7 T M e 78 0wt 7t Rk,
AW 5 (R 2 AT 123 B RH RS & Bkl B EIRFT CEAL CAL9-9 B4 NLR X IHFEME &35 AR 5 417
TG KT, HARNEIR.,

2. AN ERE
2.1 —fRFER

[ B A AR 2016 4F 6 H 2= 2023 4 6 5 IH B MG AR I B E IR R TTRE, AWAARHENATHR
ATEVIERAR . SRR EESOV B S SERRARHE N & IR AL R G MR . B P ARWBE . RATfFE 1S
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PEIEGY . MLV 2R Gee s B FH S 1 240 M TS50 25400 I A 10 B RIAS 58 B I S0 RN 123 491 dh
Ho B4 38 i, Lotk 85 4, 4ERA 36~93 %, “FIAERE(65.58 + 11.27) % .

22. 3

2.2.1. FEREE

WA BE R RS TR AT RPERIA AT, g R gL B EA .
WAL BRSO T 2. TNM 4. MM 20, CEA. CA19-9. CA125 %%k}, %A
THENLR (H PR A -k B 4 a1 -4%) -

2.2.2. Bl
HWIDR ARG 1112 WG ABATRE YT, a7 (RO RG6ET7 I 18] 22 588 S0 T B Bl D7 b

[8](2025 4 7 H 31 H).
2.3. GiitFEaE

K FH SPSS 26.0 BAFHHTGE T o0 bT . TH TR AFR AL E (VY 417 B ET BE) [M(P25, P75)13%7K, 4R IR LR
KH Mann-Whitney U #56 . 11H8050R UL (E 43 HE) [n (%)% w, AREILLECSRA 2165, RHZRE

Cox TRt & Fabr 5 B FIE T XL R, 5 EUE EL(OR) 2 H: 95% {5 [X 8] (Cl). LA p<0.05 Nz 57
HAEGH55E L. KA R45.2 %A, @it Bootstrap fliFEIG A AR e P .

3. &R
3.1 IERZER

EREVALE H IR, 123 ] #3E hAAF 26 151(21.14%), FET- 97 151(78.86%) . 474l 5ACT-4HAE %
JE. R MACRERE . TNM 203, CA19-9. CEA. NLR Jitb#s, ZRBIHES 5 L (p < 0.05), W&
1o

32 INEEWEBERFEFHNZER Cox 94

JHIEZ K E Cox BT H, ARATEIE. TNM 43 #(II1. TVHH). CEA >5ng/ml. CA19-9>39 U/ml.
NLR Fh i 2 52 M JH 389 255 ARG TS a7 fa G IR 3R (p < 0.05), L& 2.

3.3. RETNLR, CEA B4 CA19-9 3B EE&E S E TSN &

I R ET NLR. CEA. CAL19-9 & =BG e brxd BHZES AR VA A A 5 B2 s Wl 1 ROC
HIZEF AUC THAIATLAZEH, CEA. CA19-9 5 NLR B+ MIFEkR MM 8 25 (AUC = 0.786); FIH
Bootstrap fi#fi%(n = 1000 X)FAT N EBEHESE, —FH A S M C-index [N 0.775, R IR BA H 55k
RITX s RE S, WA 3 K 1.

Table 1. Comparison of general clinical characteristics

1 —RIGRFERIEEE

E{=17N #i% Al AT ZIy? p
531 0.884 0.347
5 38 10 (38.5) 28 (28.9)
% 85 16 (61.5) 69 (71.1)
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R 0.261 0.610
>60 33 8 (30.8) 25 (25.8)
<60 90 18 (69.2) 72 (74.2)
BEYH 4,784 0.044
A 23 1(3.8) 22 (22.7)
¥ 100 25 (96.2) 75 (77.3)
it g 434, 5.641 0.042
ik + 107 19 (73.1) 88 (90.7)
I 16 7(26.9) 9(9.3)
TNM 43 H# 15.241 <0.001
<2 41 17 (65.4) 24 (24.7)
>2 82 9 (34.6) 73 (75.3)
EE R 2.101 0.147
H 38 5(19.2) 33(34.0)
7 85 21(80.8) 64 (66.0)
AR 0.965 0.326
H 53 9 (34.6) 44 (45.4)
¥ 70 17 (65.4) 53 (54.6)
Ik E R 1.021 0.312
A 28 4 (15.4) 24 (24.7)
" 95 22 (84.6) 73 (75.3)
FARITA 0.615 0.433
Jis e 35 9 (34.6) 26 (26.8)
Tk 88 17 (65.4) 71(73.2)
AT 3.108 0.078
H 35 11 (42.3) 24 (24.7)
9 35 15 (57.7) 73 (75.3)
CEA 10.789 0.001
>5 37 1(3.8) 36 (37.1)
<5 86 25 (96.2) 61 (62.9)
CA19-9 10.728 0.001
>39 68 7 (26.9) 61 (62.9)
<39 55 19 (73.1) 36 (37.1)
NLR 2.72 (1.87, 3.51) 3.26 (2.33, 5.37) -1.982 0.047
HEH 41.20 (37.85,46.06)  39.30 (34.80, 42.50) -1.849 0.064
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Table 2. Multivariate Cox regression analysis

2 2. %[E % Cox [EVA5 4R

i SE Wald p HR 95% ClI
CEA (“>5" vs “<5”) 0.477 0.227 4.432 0.035 1.611 1.033~2.513
CA19-9 (“>39” vs “<39”) 0.687 0.234 8.614 0.003 1.987 1.256~3.142
TNM 43 H(“>27 vs “<2”) 1.117 0.252 19.716 <0.001 3.056 1.866~5.004
SRR + K vs &) 0.582 0.363 2.574 0.109 1.790 0.879~3.645
RATFIE(E vs ) 0.639 0.261 5.994 0.014 1.894 1.136~3.159
NLR (SE1H) 0.074 0.021 12.936 <0.001 1.077 1.034~1.121

Table 3. Predictive value of CEA, CA19-9, NLR and their combination
%% 3. CEA. CA19-9. NLR BBt &IEIRMTNMNE

febr AUC 95% Cl p R (%) 51 (%)
CEA 0.663 0.561~0.765 0.011 40.2 96.1
CA19-9 0.739 0.636~0.842 <0.001 80.4 61.5
NLR 0.627 0.513~0.741 0.047 44.3 80.7
CEA. CA19-9. NLR B:& 0.786 0.703~0.870 <0.001 71.1 76.9
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Figure 1. ROC curves of different indicators

[E 1. TE4E+RrY ROC fhzk
4. Wi
WRIEARUT 4 B R, BEFE. TNM 2. V). CEA>5ng/ml. CA19-9>39U/ml. NLR

Thr R H e HA AR A5 LTS AL G R 2R (p < 0.05). BB 71,  BE Y AR B R i b
TP B B EAE S (9], HAFUR AR, AHIEMIE — B E R S R, RIEHIE,
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5 TE, Bk, ARrEE RN ORI 5, AT JR 0 DX el 19 sk B2
SEEER[10]. BEFEPETOE SEURVHA. AT DhRE T (R MG L LL 3R KB A48 bn Tt ), SEWm 7
Rl AR A SORE (W DhRe st M SR R AR S FIBET 28 . HL I L0 3R LR X WA IS i % R4 6
sz, nIpd e i Th e, FENUATUNRE %) TR, A EFRARARW R, SEHNE
ZEFEMA[11]. TNM 73 82 VPA AR 3 g5 1% 1k R A2 I A% Dbt LR SUFE TR Ak 1 iRa 119 =5 3
TRACIRIE(T) WRELGEFE R BRI (N) SO AL R IRES (M), B T S I 88 110 2 47 25 0 P 2 AR PR P
[12]. BRBG IS0 (U TV SR IR R 22 G R, /% ARk sy, IS 1) B Tk B R IT
B, JRITIRRS MRRCEAR, SR AR TR Ry, AR A7 TS gt B 22 [13] [14]. CEA (i) 2 —FRA
NPT AR 0B T W B 1, A7 7E T P4 VR 2 40 6 53 T K PO R 200 A 5 T, /2 A4 PR ) 45 44 B 1 [15]
FLARAE R ARG R B B s RIA, BUEEIRERIA . #m 2 N B SR LB E s, TR 45 B iE T,
CEA /KFHIREH Il m Rk . CEA /Kl SIRB M T 40 MR IE B ) A TNM Z3 A (a4 1) A
A MAHRNE, S CEA /KPR IR IiRg 58 HAR 28 L SEME I ) AW 2747 v S8 22 (I TS [16]
CA19-9 & — Mg iR LI AUNER PR, FEMIREMBENR b= 4 . EIEFEELT, MiE CA19-9 /K-
WA o AZFRHRRT b RT3k e . JIELTE A BE A b A P 247 9 B v B U [17], LB AR A SR R/ 3
B I VI OG, AR B T R A2 28 1 M R AB e R S . MR AR E K. RIUE A
PR AT Z N, CAL9-9 fE4E & 2URI T, ML BB 7S A4 ¥ 25 (18] NLR A& PRk 4 il 5 ik 12
AR, SPURRIRIE - Sl PAPIRES B EAHDG . PRI AT E A X 38 2 A0SR TR MR . (2R
i B R IG 5, T Ik S PR S5 PR A s D R 75 8 LA S MR A S B A D e AR I 85 - = NLR TR )
ROVERIERN, W5Z7). W, B RS SR IR G X R R E T RBSMHFEAR (W
MRIEPENEZE DB A) (i 521 TR, BRI A S =, RS IK RS, JErTResm o Sei Bh iy r
(1) 56 I EE AT 2%, S8 s 52 R MR, T s me B TS [19] [21] . ARAT L% CEAL CA19-9 5 NLR ff14H
A 7E TN AE B3 55 A A TS 75 TR I HH e A B T 28 B (AUC = 0.786). %45 RAR/R, S5Ax B AT
RAEPL S RPOIRES S AV AT ARV, RT3 25 52 T ol R 38 g 53 19 4 Ui e v A 12k

KARGE—ERE: 54, BRSO BB, XA AT G 5] N T k8w f
R BB AR N, Gt R, TRl RER T 2 B E R . KRR
FUR E ML, 2 PO A TIRE . R, NLR KV-5) 52 2R aE eI R T30, b i i g
e ANEENRRF R R R H GBI &Y, X058 S 8NLR JER 5T mr, AT R
BB F S IR A SC TS B LG Rk . ARAIE ¢ BRI HERR AR TG B 2 SR e i) A5, (R T e g
PR R AT RE DA 6 40 AR TR AT SERGAIIRI 432 70 M, DUSE Al0RE 18 7= I8 A 0% 280 (1) il s
IS

2k FRTIA, ARATECA R NLR. CEA J CA19-9, RI{ENTRINIHEZERm ARG I A 5 B 5 W5 1A
RbrEMAEE, HABRSMTE 6. =& MWERBCA TN RE 5 A Rt il & fa B3, AR AR
ROt —ANEARATRI PSRRI SRR TS A TR, B A7 s SEAMAA HI6 TT 555 L S

B A
AT SR 2 R 55 1 A 5 i S 2 B8 57 o e
S5 3wk
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