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Supplemental Materials 
Supplemental Inclusion-exclusion criteria 

PD Specific Filtration: For analyses of PD risk, PD disease incidents were ascertained 
at least 365 days after the key date. Samples with less than one-year follow-up from the 
key date were excluded from the study. Any sample that was diagnosed with PD prior to 
BC diagnosis, was excluded from the cohort. In addition, samples with a stroke diagnosis 
were excluded.  

Stroke Specific Filtration: For analyses of stroke risk, stroke incidents were ascer-
tained at least 365 days after the key date. Samples with less than one-year follow-up from 
the key date were excluded from the study. Any sample that was diagnosed with stroke 
prior to BC diagnosis, was excluded from the cohort. 

Diabetes Specific Filtration: For analyses of diabetes risk, diabetes incidents were 
ascertained at least 365 days after the key date. Samples with less than one-year follow-
up from the key date were excluded from the study. Any sample that was diagnosed with 
diabetes prior to BC diagnosis, was excluded from the cohort.  

Supplementary Figures 

 
Figure S1. Statistical analysis of the correlation between the BCG population coverage and the 
percentage of AD patients within the total population. A. full cohort; B. female cohort; C. male 
cohort. Each black dot represents a European country; the grey area represents the 95% CI. 
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Figure S2. Statistical analysis of the correlation between the BCG population coverage and the 
percentage of AD patients within male population, in different age groups. A. 30-59 age group; B. 
>60 age group. Each black dot represents a country. Gray area represents 95% CI. 
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Supplementary Tables (S1-S9)  

Table S1. Characteristics of male and female patients in the CHS population. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(A) Male population. (B), Female population. Non-BCG are bladder cancer patients not treated with 
BCG post filtration (control group) as described in the inclusion-exclusion paragraph; BCG are 
bladder cancer patients treated by BCG instillation after filtration as described in the inclusion-
exclusion paragraph. Abbreviations: AD, Alzheimer's disease; TCC, Transitional cell cancer; Stage, bladder 
cancer stage at diagnosis. 
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TableS 2. CHS AD and age distribution of patients (male / female), treated or not with BCG. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (A) Full CHS cohort. (B) CHS Male population. (C) CHS Female population. Non-BCG are bladder cancer 
patients not treated with BCG post filtration (control group) as described in the inclusion-exclu-
sion paragraph; BCG are bladder cancer patients treated by BCG instillation after filtration as de-
scribed in the inclusion-exclusion paragraph. AD are patients diagnosed with AD, Non-AD are 
patients not diagnosed with AD throughout the analysis.  Abbreviations: AD, Alzheimer's disease; 
Age group, bladder cancer age at diagnosis. 

  

C Female Cohort

B Male Cohort 

A Full Cohort 
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Table S3. AD and age distribution of patients, treated or not with BCG, HUH Population. 

Legend Table S3. AD are patients diagnosed with AD, Non-AD are patients not diagnosed with 
AD throughout the analysis.  Abbreviations: AD, Alzheimer's disease; Age group, bladder cancer 
age at diagnosis;.Non-BCG are bladder cancer patients not treated with BCG post filtration (control group) 
as described in the inclusion-exclusion paragraph; BCG are bladder cancer patients treated by BCG instilla-
tion after filtration as described in the inclusion-exclusion paragraph. 

Table S4. Risk of AD in the CHS Cohort by gender using Kaplan-Meier (KM), Cox Proportional 
Hazards Regression (Cox) and Competing Risk Analyses (CR). 

Legend Table S4.  CHS AD Female, includes female patients age ≥60 diagnosed with AD; CHS 
AD Male, includes male patients age ≥60 diagnosed with AD; CHS PD, includes patients age ≥60 
diagnosed with PD. Abbreviations: HR, Hazard Ratio; KM, The HR derived from the use of an 
unadjusted Cox regression analysis for Kaplan Meier (KM) survival analysis; Cox, Cox Propor-
tional Hazards Regression; CR, Fine-Gray Competing Risk model; AD, Alzheimer’s’ Disease; PD, 
Parkinson Disease; CHS, Clalit Health services; HUH, Hadassah University Hospitals. HR of 1.00 
indicates lack of association; greater than 1.00, an increased risk of death; and less than 1.00, a de-
creased risk of death. P-values marked with * are <0.001. Analyses were conducted using R. 
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Table S5. Characteristics of patients in the UCLAH population. 

 
Legend Table S5. Non-BCG are bladder cancer patients not treated with BCG post filtration (control 
group) as described in the inclusion-exclusion paragraph; BCG are bladder cancer patients treated 
by BCG instillation after filtration as described in the inclusion-exclusion paragraph. Abbreviations: 
AD, Alzheimer's disease; TCC, Transitional cell cancer; Stage, bladder cancer stage at diagnosis;  

Table S6. AD and age distribution of patients treated or not with BCG, UCLAH population. 

Legend Table S6. Non-BCG are bladder cancer patients not treated with BCG post filtration (con-
trol group) as described in the inclusion-exclusion paragraph; BCG are bladder cancer patients 
treated by BCG instillation after filtration as described in the inclusion-exclusion paragraph. AD 
are patients diagnosed with AD, Non-AD are patients not diagnosed with AD throughout the 
analysis. Abbreviations: AD, Alzheimer's disease; Age group, bladder cancer age at diagnosis. 
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Table S7. Characteristics of PD patients in the CHS Population. 

Legend Table S7. Non-BCG are bladder cancer patients not treated with BCG post filtration (control 
group) as described in the inclusion-exclusion paragraph; BCG are bladder cancer patients treated 
by BCG instillation after filtration as described in the inclusion-exclusion paragraph.Abbreviations: 
PD, Parkinson disease; TCC, Transitional cell cancer; Stage, bladder cancer stage at diagnosis;. 

Table S8. CHS PD and age distribution of patients, treated or not with BCG. 

Legend Table S8.  Non-BCG are bladder cancer patients not treated with BCG post filtration (con-
trol group) as described in the inclusion-exclusion paragraph; BCG are bladder cancer patients 
treated by BCG instillation after filtration as described in the inclusion-exclusion paragraph. PD 
are patients diagnosed with PD, Non-PD are patients not diagnosed with PD throughout the anal-
ysis. Abbreviations: PD, Parkinson disease; Age group, bladder cancer age at diagnosis. 

  

Full Cohort 

Full Cohort 
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Table S9. Risk of Stroke and Type-2 Diabetes in the CHS Cohort. By Kaplan-Meier and Cox Pro-
portional Hazards Regression. 

 
Table S9. Risk of Stroke and Type-2 Diabetes in the CHS Cohort. By Kaplan-Meier and Cox Pro-
portional Hazards Regression. CHS Stroke full, includes all cohort patients age ≥60 diagnosed 
with Stroke; CHS Stroke M, includes male patients age ≥60 diagnosed with Stroke; CHS Stroke F, 
includes female patients age ≥60 diagnosed with Stroke; CHS DT2, includes patients age ≥60 diag-
nosed with Type 2 Diabetes. Abbreviations: HR, Hazard Ratio; KM, HR derived from the use of an unad-
justed cox regression analysis [HR(s)]; Cox, Cox Proportional Hazards Regression; CHS, Clalit Health services. 
HR of 1.00 indicates lack of association; greater than 1.00, an increased risk of death; and less than 1.00, a 
decreased risk of death. Analyses were conducted using R. 
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Technical Appendix 
A technical appendix added in R format. The technical appendix includes a sample 

code used to analyze the HUH cohort's risk of Alzheimer's disease. This code is repre-
sentative of the analyses and filtrations conducted in the CHS, HUH and UCLAH cohorts 
for any type of disease outcome.  


