STATA Appendix – Manuscript 1
Predictors and clinical consequences of recurrence following endoscopic kidney-sparing management of upper tract urothelial carcinoma.
Dataset and endpoint definition
The locked analysis dataset includes 277 patients treated across five centers between 2019 and 2023. The primary endpoint for this manuscript is any recurrence after index endoscopic treatment. Time-to-event analyses use months from index treatment to first recurrence or censoring at last follow-up.
Full STATA code
********************************************************************************
* STATA Appendix
* Manuscript 1: Recurrence after endoscopic management of UTUC
* Locked cohort: 277 patients, five centers, 2019–2023
********************************************************************************

clear all
set more off
version 18.0

********************************************************************************
* 1. Import locked dataset
********************************************************************************

import excel "UTUC_endoscopic_ML_database_277_patients.xlsx", ///
    sheet("Patient_Database") firstrow clear

********************************************************************************
* 2. Endpoint construction
********************************************************************************

gen rec_event = recurrence_any
label variable rec_event "Any recurrence after index endoscopic treatment"

gen rec_time = cond(rec_event==1, time_to_first_recurrence_months, followup_months)
replace rec_time = 0.1 if rec_time<=0 | rec_time==.
label variable rec_time "Months to recurrence or censoring"

********************************************************************************
* 3. Baseline predictor coding
********************************************************************************

gen high_grade = biopsy_grade=="High grade"
label variable high_grade "High-grade biopsy"

gen tumor_gt2 = tumor_size_gt_2cm==1
label variable tumor_gt2 "Tumor size >2 cm"

gen multifocal = tumor_focality=="Multifocal"
label variable multifocal "Multifocal disease"

gen hydro_any = hydronephrosis_grade>0
label variable hydro_any "Any hydronephrosis"

gen positive_hg_cytology = urine_cytology=="Positive high-grade"
label variable positive_hg_cytology "Positive high-grade cytology"

gen symptoms = local_symptoms_present==1
label variable symptoms "Local symptoms present"

gen cci5 = cci_ge_5==1
label variable cci5 "Charlson Comorbidity Index >=5"

gen prior_bc = prior_bladder_cancer==1
label variable prior_bc "Prior bladder cancer"

gen ckd = chronic_kidney_disease==1
label variable ckd "Chronic kidney disease"

gen male = sex=="Male"
label variable male "Male sex"

********************************************************************************
* 4. Descriptive statistics and Table 1
********************************************************************************

tab rec_event
summarize age_years bmi_kg_m2 baseline_eGFR_ml_min followup_months, detail

tab male rec_event, exact
tab cci5 rec_event, exact
tab diabetes rec_event, exact
tab hypertension rec_event, exact
tab ckd rec_event, exact
tab prior_bc rec_event, exact
tab symptoms rec_event, exact
tab positive_hg_cytology rec_event, exact
tab high_grade rec_event, exact
tab tumor_gt2 rec_event, exact
tab multifocal rec_event, exact
tab hydro_any rec_event, exact
tab imperative_indication rec_event, exact

ranksum age_years, by(rec_event)
ranksum bmi_kg_m2, by(rec_event)
ranksum baseline_eGFR_ml_min, by(rec_event)
ranksum followup_months, by(rec_event)

********************************************************************************
* 5. Recurrence phenotype and downstream endpoints: Table 2
********************************************************************************

tab recurrence_any
tab ipsilateral_UT_recurrence
tab bladder_recurrence
tab contralateral_UT_recurrence
tab progression_grade_or_stage
tab RNU_performed
tab metastasis_during_followup
tab overall_death
tab cancer_specific_death

tab rec_event RNU_performed, exact
tab rec_event progression_grade_or_stage, exact
tab rec_event metastasis_during_followup, exact

********************************************************************************
* 6. Kaplan-Meier recurrence-free survival: Figures 1-3
********************************************************************************

stset rec_time, failure(rec_event==1)

sts graph, by(high_grade) ci risktable ///
    title("Recurrence-free survival by biopsy grade") ///
    xtitle("Months from index endoscopic treatment") ///
    ytitle("Recurrence-free survival") ///
    name(km_grade, replace)
sts test high_grade
graph export "Figure1_RFS_by_biopsy_grade.pdf", replace

sts graph, by(tumor_gt2) ci risktable ///
    title("Recurrence-free survival by tumor size") ///
    xtitle("Months from index endoscopic treatment") ///
    ytitle("Recurrence-free survival") ///
    name(km_size, replace)
sts test tumor_gt2
graph export "Figure2_RFS_by_tumor_size.pdf", replace

sts graph, by(multifocal) ci risktable ///
    title("Recurrence-free survival by focality") ///
    xtitle("Months from index endoscopic treatment") ///
    ytitle("Recurrence-free survival") ///
    name(km_focality, replace)
sts test multifocal
graph export "Figure3_RFS_by_focality.pdf", replace

********************************************************************************
* 7. Univariable Cox proportional hazards models: Table 3
********************************************************************************

stcox high_grade
stcox tumor_gt2
stcox multifocal
stcox hydro_any
stcox positive_hg_cytology
stcox symptoms
stcox cci5
stcox prior_bc
stcox ckd
stcox male
stcox age_years
stcox baseline_eGFR_ml_min

********************************************************************************
* 8. Restricted multivariable Cox proportional hazards model: Table 4 / Figure 5
********************************************************************************

stcox high_grade tumor_gt2 multifocal hydro_any symptoms prior_bc
estimates store cox_recurrence

estat phtest, detail

********************************************************************************
* 9. Forest plot
********************************************************************************

* Requires coefplot package:
* ssc install coefplot, replace

coefplot cox_recurrence, eform drop(_cons) xline(1) ///
    title("Restricted multivariable Cox model for recurrence") ///
    xtitle("Hazard ratio for recurrence") ///
    name(forest_recurrence, replace)

graph export "Figure5_Cox_forest_recurrence.pdf", replace

********************************************************************************
* 10. Sensitivity analyses
********************************************************************************

* Exclude early recurrence within 3 months
gen early_rec = rec_event==1 & rec_time<=3
stcox high_grade tumor_gt2 multifocal hydro_any symptoms prior_bc if early_rec==0

* Grade-only model
stcox high_grade

* Clinically parsimonious model
stcox high_grade symptoms prior_bc

********************************************************************************
* 11. Missing data and reproducibility
********************************************************************************

misstable summarize

********************************************************************************
* End of STATA appendix
********************************************************************************
Statistical reporting note
All analyses should be run on the locked 277-patient dataset. The Cox model is intentionally restricted to prespecified predictors to reduce overfitting. Recurrence is treated as the primary endpoint for Manuscript 1, while delayed radical nephroureterectomy, progression, metastasis, and death are reported as downstream outcomes.
