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Abstract

Key words

Background and Aims: Gallbladder squamous cell carcinoma (GSCC) is a rare histopathological
subtype of gallbladder cancer, accounting for 1% to 4% of cases. This tumor type is associated with poor
prognosis. Currently, the literature on GSCC mainly consists of case reports and small-sample case
series. Due to the lack of large-sample high-quality clinical research evidence, there are no established
treatment guidelines, consensus, or personalized prognostic assessment tools for GSCC. Therefore, this
study aimed to construct prognostic nomograms for GSCC patients using large-scale real-world data
from the SEER database to provide precise and individualized prognosis assessment for GSCC patients,
offering valuable references for clinical decision-making.

Methods: Clinical data of GSCC patients pathologically diagnosed between 2000 and 2019 were
extracted from the SEER database. The data were randomly divided into training and validation sets
in a 7:3 ratio. In the training set, a multivariate Cox proportional hazards model and LASSO regression
were used to identify independent prognostic factors for the survival of GSCC patients. These factors
constructed nomogram models to predict tumor-specific survival (CSS) and overall survival (OS) at
3 and 6 months for GSCC patients. Subsequently, the models were internally and externally validated in
training and validation sets using the concordance index (C-index), ROC, and calibration curves to
assess their accuracy and predictive capacity.

Results: A total of 257 patients were included in this study, 179 in the training and 78 in the validation
set. The median follow-up times were 3 (1-7) months in the training set and 4 (2-8) months in the
validation set. Baseline characteristics were comparable between the two groups. The multivariate Cox
proportional hazards model analysis revealed that age, SEER stage, surgery, and chemotherapy were
independent factors for OS and CSS in GSCC patients (all P<0.05). LASSO regression analysis
indicated that age, SEER stage, radiotherapy, surgery, and chemotherapy were associated with OS; age,
SEER stage, surgery, and chemotherapy were correlated with CSS in GSCC patients. Nomograms for
predicting OS and CSS at 3 and 6 months were developed based on these independent prognostic factors.
Validation results demonstrated C-index values of 0.739 (95% CI=0.700-0.780) and 0.729 (95% CI=
0.660-0.800) for OS in the training and validation sets, respectively; C-index values of 0.750 (95% CI=
0.710-0.790) and 0.741 (95% CI=0.670-0.810) for CSS in the same sets. ROC curve analysis indicated
AUC values >0.8 in both training and validation sets. Calibration curve analysis showed good agreement
between predicted and actual OS and CSS at 3 and 6 months for GSCC patients. Both were closely
situated near the ideal 45° reference line, demonstrating high consistency.

Conclusion: Age, SEER stage, surgery, radiotherapy, and chemotherapy are independent prognostic
factors for GSCC patients. The constructed nomogram prediction models exhibit favorable predictive
value and facilitate personalized treatment selection for GSCC patients in the clinical setting.

Gallbladder Neoplasms; Carcinoma, Squamous Cell; Prognosis; SEER Program; Nomograms

CLC number: R735.8

© WA F [ H3E A FH 4 E BT http://www.zpwz.net



58

L EESRE BT ERA RS BiE 1189

JIEL 48 95 2 — b T A 22 1 v BRI o, G
RIRFL R 1~210 T7, 29 i I8 5 G0 0% v iR iy
80%~90%!". REZFARMITHEH, HSFEL
AR 15.6%1 , TEA L% R 1, i 2 &
HWOULR U RRR 2 5 I ) 90%0~95%"

A4 6% R 40 MY 9% (gallbladder squamous cell
carcinoma, GSCC) & H %% J83 vh — Fi 25 UL 1) 5 B 27
HA A 19%~49%7 . GSCC 1) T
2%, o LA AR T 292 5 A A, H R =
A K GSCC T 1Y & JoT i R A A Il R BIF 5210517191
o T 2 SIS R R 5 W A i R AR TS R B R
[F] B A 2 1l PR 3R 7 T SR A Y S T R
M, B B IEEE 981297 48 B 32 28T X iy 2 s,
PG, A7 B 2 & 118 XE GSCC Y i PR U P14
TH,

A B 5T AL T 56 [ I 50 0 OF 5% BT 0 L IR AT
I 2 Al e 245 5 (the surveillance,  epidemiology and
end results, SEER) HU#& I RS 0 FEAR 1 K. W
BE R A, H A GSCC B A TS A 4
BIERT AL . MR IE O GSCC B E TS . il
RS E RS %

1 ARSI

1.1 HRSRIE

F| H SEER*Stat v8.3.9 % 14 42 it SEER % 5 )
(P 7 #k 1k H #2019 4E 12 31 H) 1, 2000—
2019 4 3 5] 38 2 55 B 24 5712 1 GSCC HR & 1 I IR B
ViR
1.2 NFOHERRFRE

PAAFRAE: (1) WIS B & i S GSCC; (2)
IR R EEER 2 (3) B2 AE4 S 2000—2019 4F 5
(4) ICD-0-3 %W i &y . “8070/3” “8071/3” “8072/3”
“8074/3”7 “8075/3" “8083/3" . HEBRARME. (1) Z YA
PE I 5 (2) 280k 7K 388 T UE B 612 19 9 11
(3) W FEAE bR IO AR I (4) i PR BB U7 15 B sk A
TR
1.3 RENEE

SZMEZ RIS, SRR 112 W
RS . AP L PERI . R R MR RAL . RITE R .
A 7 I T) B AR A7 45 DR 45 BERE o 25 A SR TR
B, AW, FRRFERIERE N 60 %, KTE
GSCC A MARIS . PEAI . Fh% . WS WIR AL . iR

© WA )3 of [ FF I F A EPTA

S AERERE . SEER 73 R mAERZ TR MUY Ik
7, X R RN AT 420 S T TR S50 .
1.4 ZEitFhbiE

AW G Y BIF5E 28 1 R R A 98 O A S R A A
Css) M &R fF W
(overall survival, 0S). CSSH{E X M. W B HE1
Ok B GSCC BT B ), Al GSCC ST Ak U
Bl w0 R R B Hl s oS Bk Sk . 2 W B R U
B LE AT AT g PR B T A IR 1), 2R U AR AR Bl A
KRB . 1 Stata/MP 16.0 8K FI R (version 4.2.3)
WAFHAT G o3 o IER A2 TR LA 8 +
PrE2E (x xs) Ron, JEIEB AT RER A
AL EC (DU RLIEIEE ) (M O(IQR) |4, 80w
BERHI R KR, AR IR A xR, R
Kaplan-Meier % 7155 4 77 38, A 47 5 WL BCR T Log-
rank %, SR (£) PIE Cox LL 4] KUK #5151 Al
LASSO (least absolute shrinkage and selection operator)
[\ U 7 A7 20 57 BUAS R 3R 23 B OF 3B XU [ (HR)
Je 3R 95% FAF X [8] (CI) o i 7+ 3 4% K dii 4 Bl
BLI 43 Uk 4R Ak 4, IR 4R T 9 2 BT 8
YR g S N RS IE ,  56 TE AR BT T A ER g IE
i 13 Bootstrap 1 000 ¥ 41 FF 19 7 15, 22 il 4 i
LN B AU E A BE HEAT SRR s TR Bk Re A (CHR
) XSBOBY Xy BE GEAT R IR o A AR 6 1 D A
Fe . KigKiE a=0.05.

A (cancer-specific survival ,

2 # B

2.1 MNBEWEZFE

ABFFE I A 257 6] GSCC H#H, B 7:3 1
Lo, 257 ) 8 A BEML Ay I SR dE Mg e dE , O
179 ], BRUEAE 78 19 . WAL AR 1 L 2R
KRR (¥ P>0.05) (%£1),
2.2 GSCCEEMMEN
221 $ % F Cox Wt R ek 54 FEEBAH
179 (i B F v, PAZREDE 3 (1~7) A fESIEA
T8GR FE AR 4 (2~8) H . BB AR
A5 Cox F W XU A8 3 T 485 SR o, AR . g
SrAE R . SEER . TR ARYT . BUTHS R
HIOS K CSSHI AT (#P<0.05) (£2),
2.2.2 %% ¥ Cox H| M IeA R 54 RiEHAATE
Cox LM KBS 155 U A3 A 45 2R, M Ge it 2 S A2
I — A L A8 B Cox LU0 XURS A5 B 43 7, 25 3

http://www.zpwz.net



1190

FEE A

SRR R 5530 %

N, AFRY . SEER 4-] L PR ALY R OS A CSS
Ay Sz R (1 P<0.05) (181 1)

2.2.3 LASSO =1 )3 447  LASSO J5 ¥ (1 J5 B 7 fi
/NS B R AL b I — AN A8 S WOk 4 A2
B, HETX S B AR R A AR B AT B ik
FEAH B AR Y ] AR R B O Y T SR
J& lambda.min Fl lambda.lse. Bj#& 215, hf5m/NH
brZRE NME, 1115 # 248 7F lambda.min — >
T3 2% se Yl A 75 3] d5 1) SABE A B N (B, | T N (ELE)

R1 GSCCEEMIRKRELFFE (%) |
Table 1 The baseline demographics and clinical
characteristics of patients with GSCC [n (%)]
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Table 2 Univariate Cox regression analysis for CSS and OS
in GSCC patients

. i eSS Eianies S 0S CSS
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FAR FA

& 130(50.58)  93(51.96)  37(47.44) 0,506 S 1 — 1 —
2 127(49.42)  86(48.04)  41(52.56) 2 0.37(0.26~0.52)  <0.001 0.34(0.23~0.48) <0.001
(@i (%

& 166(64.59) 114(63.69)  52(66.67) 0751 & 1 — 1 —
2 91(35.41)  65(36.31)  26(33.33) = 0.49(0.35~0.68) <0.001 0.54(0.38~0.76) <0.001
iR NATA SRR

(R 119(46.3)  82(45.81)  37(47.44) 0917 ESS 1 — 1 —

PN/ 138(53.7)  97(54.19)  41(52.56) cls 0.90(0.66~1.22)  0.486 0.90(0.65~1.25) 0.532
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Figure 1 Forest plots using multivariate Cox regression analysis  A: OS; B: CSS
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Figure 2 Feature selection based on LASSO regression
B: Curve of 10-fold cross-validated C-index with changing Log(X) (OS); C: Curve of LASSO regression coefficients with
changing Log(}) (CSS); D: Curve of 10-fold cross-validated C-index with changing Log(}) (CSS)
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Figure 3 OS curves for GSCC patients in the training set based on five variables
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Figure 4 CSS curves for GSCC patients in the training set based on five variables
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Figure 5 Nomograms predicting the 3- and 6-month prognosis for GSCC patients  A: OS; B: CSS
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Table 3 C-index and AUC values of the model in the training and validation sets

PIERS
LA

0.739(0.700~0.780) 0.817 0.805
0.729(0.660~0.800) 0.841 0.813

0.750(0.710~0.790) 0.829 0.826
0.741(0.670~0.810) 0.848 0.815
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Figure 6 ROC curves for the 3- and 6-month predictive ability validation of the model in the training and validation sets
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Figure 7 Calibration curves for 3- and 6-month OS and CSS in the training and validation sets
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