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Abstract

Objective: To investigate the key influencing factors of postoperative prognosis of patients with
bladder cancer, and to provide reference for clinical diagnosis and treatment. Methods: Based on
the clinical data of 714 postoperative bladder cancer patients in the Second Hospital of Dalian Med-
ical University and Nanfang Hospital of Southern Medical University, the machine learning algo-
rithm XGBoost combined with SHAP interpretability analysis was used to rank the importance of
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features, and the core influencing factors were verified by survival analysis (Kaplan-Meier curve
and Cox regression). Results: Increasing age, high T stage (deep tumor invasion) and lymph node
metastasis (increased N stage) significantly increased the risk of postoperative mortality, while in-
creased albumin level improved the prognosis. Survival analysis further showed that the survival
rate of patients with advanced age, advanced tumor stage and low albumin was significantly re-
duced. Conclusion: Age, tumor stage, lymph node metastasis and albumin level are the core influ-
encing factors for the prognosis of bladder cancer after surgery, and it is necessary to optimize the
intervention strategy for high-risk patients.
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Table 1. Underlying discrete data information

= 1. B EHEEER

B4 255 4iit i
e 0 19.2% 137
Pk 1 80.8% 577
. N 0 68.2% 487
i I B i ML 0 | 31.8% 297
R 0 88.7% 633
Bt PR35 1 11.3% 81
A 0 63.7% 455
I 1 36.3% 259
N 0 58% 414
PRIZHR 1 42% 300
1 12% 86
I A 2 2 36.3% 259
3 51.7% 369
0 0.1% 1
1 74.9% 535
T 55 2 16.9% 121
3 5.6% 40
4 2.4% 17
0 98.2% 701
N 1 1% 7
0.8% 6
M 7334 0 100% 714
1 69.1% 493
R 2 7% 50
3 23.9% 171
at 0 88.4% 631
status 1 11.6% 83
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Table 2. Underlying continuous data information

2. BRRESHIREES

B4 S BE bBEZE BME S 25% 50% 75% A Fit ERARAA
TR 63.74 13.31 19 56 64 73 95 714 0
maEs 136.82 20.27 47 127 139 151 242 714 0
H4 6.61 1.93 0.56 5.29 6.32 7.5 18.08 714 0
br/ipk L 2.41 2.15 0.37 1.47 1.91 2.73 30.65 714 0
RN 219.66  69.88 1.58 178 212 250.75 978 714 0
INGRE] % 78.82 21.97 1.25 65.99  87.04 90 185.34 714 0
HEH 41.44 4.61 13.2 38.71 41.77 44.5 53.7 714 0
F/Bk 1.63 0.36 0.55 1.39 1.61 1.83 3.01 714 0
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145 228 0.86 0 2.18 2.28 2.37 22.26 714 0
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Figure 1. XGBoost feature importance and SHAP contribution combined chart
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Figure 2. Overall feature importance ranking (XGBoost + SHAP)
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Figure 3. KM survival curve chart for age
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Figure 4. KM survival curve chart for T stage
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Figure 5. KM survival curve chart for N stage
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Figure 6. KM survival plot of albumin
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Table 3. Cox regression results for key prognostic factors

3. REWEEEM Cox EALER

s EVEES HR (95% CI) Wald »2 P{H Il AR A 1AL

R 0.01 1.01 (1.01~1.02) 12.04 <0.005 TR SR A R A A bR
HEH -0.03 0.97 (0.95~0.99) 6.97 0.01 BIT IR 4R > 40.7 g/lL
T1# —0.28 0.75 (0.6~0.93) 6.3 0.01 A DA RAR ST 1R YT SR
N1 0.94 2.55 (1.05~6.16) 433 0.04 WA AHENRYT + E VIR
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Table 4. Impact of different data processing methods on analysis results
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—RKFR, GRESAEAAEEEM 1 gL, BFRIETREFEILL 3% (HR = 0.97, 95% CI: 0.95~0.99, P
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