Supplementary material 1: Univariate survival analysis (A: Training cohort; B: Internal validation; C: Whole ENS-CCA series; D: External Validation cohort

(SEER)), exploring impact of staging systems on OS

AJCC: American Joint Committee on Cancer (AJCC); mAJCC: modified staging system; HR: Hazard Ratio; Cl: confidence interval; ENS-CCA: European Network

for the Study of Cholangiocarcinoma; SEER: Surveillance, Epidemiology, and End Results; OS: overall survival; %: percentage; N: number; mts: metastases:

Ref: reference; n/a: not applicable
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Supplementary material 2: Stepwise Cox Regression analysis in the training (overall survival)

AJCC: American Joint Committee on Cancer (AJCC); mAJCC: modified staging system; ECOG-PS: Eastern Cooperative Oncology Group performance status HR:

Hazard Ratio; Cl: confidence interval.

Gender Male (vs Female) 0.91 (0.61-1.36) 0.650
Age (years) Continuous variable 1.01 (0.99-1.03) 0.135
Ethnicity Continuous variable 0.84 (0.59-1.19) 0.338
Obesity Yes (vs No) 0.56 (0.34-0.91) 0.018
Diabetes Yes (vs No) 1.59 (0.97-2.62) 0.064
ECOG-PS Continuous variable 1.89 (1.51-2.39) <0.001
Surgery Yes (vs No) 0.53 (1.82.* 55) 0.249
Stage (mAJCC v.7) Continuous variable 1.37 (1.10-1.69) 0.004
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Supplementary material 3: Multivariable Cox Regression analysis in the training and internal validation cohorts (overall survival)

AJCC: American Joint Committee on Cancer (AJCC); mAJCC: modified staging system; ECOG-PS: Eastern Cooperative Oncology Group performance status; HR:

Hazard Ratio; Cl: confidence interval; OS: overall survival; n/a: not applicable; Ref: reference; vs: versus.

Obesity Yes (vs No) 0.59 (0.37-0.94) 0.026 0.92 (0.67-1.27) 0.614
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Supplementary material 4: Sensitivity analysis: Multivariable Cox Regression analysis whole cohort (overall survival)

AJCC: American Joint Committee on Cancer (AJCC); mAJCC: modified staging system; HR: Hazard Ratio; Cl: confidence interval; ; OS: overall survival; n/a: not

applicable; Ref: reference; vs: versus.

Obesity Yes (vs No) 0.83 (0.64-1.07) 0.158
ECOG-PS Continuous variable 1.68 (1.49-1.89) <0.001
Group A: Stage I-1ll (excluding T2bNOMO) 1 (Ref) n/a
Group B: Stage IVa (including T2bN1MO0) 2.57 (1.91-3.46) <0.001
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Supplementary material 5: Surveillance, Epidemiology, and End Results (SEER) cohort (external validation)

%: percentage; AJICC: American Joint Committee on Cancer; mAJCC: modified staging system; Cl: confidence interval; ECOG-PS: Eastern Cooperative Oncology

Group performance status; N: number; SEER: Surveillance, Epidemiology and End Results

Female 2055 49.27
Gender

Male 2116 50.73
Age (years) Median (range) 67 (14-99)

Caucasian 3,268 78.35

Black 337 8.08
Ethnicity

Other 559 13.40

Not reported 7 0.17
Obesity Yes Not reported
Diabetes mellitus Yes Not reported
ECOG-PS Not reported Not reported
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Alive 737 17.67
Status at the end of follow-up

Dead 3,434 82.33

Overall survival (months) Median (95% ClI) 10 (9-10)
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