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Search Strings Utilized for Respective Databases 

Pubmed 

(("Prostatic Neoplasms"[MeSH]) OR prostate carcinoma OR prostate cancer OR (“Prostatic Neoplasms, 
Castration-Resistant” [MeSH]) OR prostate tumor OR prostate tumour) 
 
AND 
  
(Gleason 8 OR Gleason 9 OR Gleason 10 OR high risk OR high-risk)  
 
AND  
 
((“prostatectomy”[MeSH]) OR prostatectomy OR resection OR surgery) 
 
AND 
 (("Drug Therapy"[MeSH])   OR ("Combined Modality Therapy "[MeSH])  OR ("Radiotherapy"[MeSH])  OR 
(external beam radiation therapy) OR brachytherapy OR xrt OR ebrt OR (conformal radiotherapy) OR (IMRT) OR 
(VMAT) OR (Intensity-modulated) OR (high-energy RT) OR (image guided RT) OR (androgen deprivation therapy) 
OR (ADT) OR (hormonal therapy) OR (“Therapeutics” [MeSH]) OR (therapeutics) OR (“Chemoradiotherapy” 
[MeSH]) OR chemoradiotherapy OR (systemic therapy)) 
 
And 
 
 ((“Cohort Studies” [MeSH]) OR Cohort analysis OR (“longitudinal studies”[MeSH]) OR longitudinal study OR 
(“prospective studies”[MeSH]) OR prospective study OR (“Case Control Studies” [MeSH]) OR Case Control Study 
OR  Hospital based case control study OR population based case control study OR (“retrospective 
studies”[MeSH]) OR retrospective study) OR ((“Outcome Assessment (Health Care)”[MeSH]) OR (“Treatment 
Outcome”[MeSH]) OR (“Recurrence”[MeSH]) OR Cancer recurrence OR Cancer regression OR Cancer relapse OR 
Disease Duration OR Disease Exacerbation OR (“Prognosis”[MeSH]) OR Prognosis OR Recurrent Disease OR 
Relapse OR Remission OR Tumor Recurrence OR tumor regression OR survival OR cancer survival OR disease 
free survival OR overall survival OR (“Survival”[MeSH]) OR Survival OR (“Mortality”[MeSH]) OR Mortality OR 
(“Disease-Free Survival”[MeSH]) OR Disease-free survival OR (“Survival Rate”[MeSH]) OR Survival Rate OR 
(“Survival Analysis”[MeSH]) OR survival analysis OR (“Treatment Outcome”[MeSH]) OR treatment outcome OR 
(“Treatment Failure”[MeSH]) OR treatment failure OR (“Disease Progression”[MeSH]) OR disease progression 
OR (“Cause of Death”[MeSH]) OR cause of death OR (“Kaplan-Meier Estimate”[MeSH]) OR Kaplan-Meier 
Estimate OR (“Proportional Hazards Models”[MeSH]) OR proportional hazards models OR (“Propensity Score” 
[MeSH]) OR Propensity Score) 
 
 

Scopus 

TITLE-ABS-KEY (Prostatic W/2 Neoplasms) OR TITLE-ABS-KEY (prostate W/2 carcinoma) OR TITLE-ABS-KEY 
(prostate W/2 cancer) OR TITLE-ABS-KEY (Prostatic W/2 Neoplasms, Castration-Resistant) OR TITLE-ABS-
KEY(prostate W/2 tumor) 
 
AND  
 
 TITLE-ABS-KEY ( {gleason 8} )  OR  TITLE-ABS-KEY ( {gleason 9} )  OR  TITLE-ABS-KEY ( {gleason 10} )  OR  TITLE-
ABS-KEY ( high  AND risk )  OR  TITLE-ABS-KEY ({high-risk}) 
 
AND  
 
   TITLE-ABS-KEY ( prostatectomy )  OR  TITLE-ABS-KEY ( resection )  OR  TITLE-ABS-KEY ( surgery )   
 
AND   
 
(TITLE-ABS-KEY (Drug W/2 Therapy)  OR TITLE-ABS-KEY (Combined W/2 Modality W/2 Therapy)  OR TITLE-ABS-
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KEY (Radiotherapy)  OR TITLE-ABS-KEY ({external beam radiation therapy}) OR TITLE-ABS-KEY (brachytherapy) 
OR TITLE-ABS-KEY (XRT) OR TITLE-ABS-KEY (EBRT) OR TITLE-ABS-KEY ({conformal AND radiotherapy}) OR TITLE-
ABS-KEY (IMRT) OR TITLE-ABS-KEY (VMAT) OR TITLE-ABS-KEY (Intensity-modulated) OR TITLE-ABS-KEY ( 
{Intensity Modulated}) OR TITLE-ABS-KEY(high-energy AND RT) OR TITLE-ABS-KEY (image guided AND RT) OR 
TITLE-ABS-KEY (androgen AND deprivation AND therapy) OR TITLE-ABS-KEY(ADT) OR TITLE-ABS-KEY(hormonal 
AND therapy) OR  TITLE-ABS-KEY (therapeutics) OR  TITLE-ABS-KEY (chemoradiotherapy) OR  TITLE-ABS-KEY 
(systemic W/2 therapy)) 
 
AND  
 
((TITLE-ABS-KEY (Cohort AND Studies) OR TITLE-ABS-KEY (Cohort AND Analysis) OR TITLE-ABS-KEY (Longitudinal 
AND Studies) OR TITLE-ABS-KEY (Prospective AND Studies) OR TITLE-ABS-KEY (Case W/2 Control W/2 Studies) 
OR TITLE-ABS-KEY (Hospital AND Based AND Case AND Control AND Study) OR TITLE-ABS-KEY (Population AND 
Based AND Case AND Control AND Study) OR TITLE-ABS-KEY (Retrospective AND Studies) OR TITLE-ABS-KEY 
(Retrospective AND Studies)) 
 
OR  
 
(TITLE-ABS-KEY (Outcome AND Assessment)  OR TITLE-ABS-KEY (Treatment AND Outcome) OR TITLE-ABS-KEY 
(Cancer AND Recurrence) OR TITLE-ABS-KEY (Cancer AND Regression) OR TITLE-ABS-KEY (Cancer AND Relapse) 
OR TITLE-ABS-KEY (Disease AND Duration) OR TITLE-ABS-KEY (Disease AND Exacerbation) OR TITLE-ABS-KEY 
(Prognosis) OR TITLE-ABS-KEY (Recurrent AND Disease) OR TITLE-ABS-KEY (Relapse) OR TITLE-ABS-KEY 
(Remission) OR TITLE-ABS-KEY (Tumor AND Recurrence) OR TITLE-ABS-KEY (tumor AND regression) OR TITLE-
ABS-KEY (survival) OR TITLE-ABS-KEY (cancer AND survival) OR TITLE-ABS-KEY (disease AND free AND survival) 
OR TITLE-ABS-KEY (overall AND survival) OR TITLE-ABS-KEY (Mortality) OR TITLE-ABS-KEY (Disease-Free AND 
Survival)  OR TITLE-ABS-KEY (Survival AND Rate) OR TITLE-ABS-KEY (Survival AND Analysis) OR TITLE-ABS-KEY 
(Treatment AND  Outcome) OR TITLE-ABS-KEY (Treatment AND Failure) OR TITLE-ABS-KEY (Disease AND 
Progression) TITLE-ABS-KEY (Cause AND Death) OR TITLE-ABS-KEY (Kaplan-Meier AND Estimate) OR TITLE-ABS-
KEY (Proportional AND Hazards AND Models) OR TITLE-ABS-KEY (Propensity AND Score))) 
 
 

Cochrane Database Clinical Trials 

([mh "Prostatic Neoplasms"] OR prostate carcinoma OR prostate cancer OR [mh “Prostatic Neoplasms, 
Castration-Resistant”] OR prostate tumor OR prostate tumour) 
 
AND  
 
(Gleason 8 OR Gleason 9 OR Gleason 10 OR high risk OR high-risk) 
 
AND  
 
([mh “prostatectomy”] OR prostatectomy OR resection OR surgery)  
 
AND 
 
 ([mh “Drug Therapy”] OR [mh "Combined Modality Therapy"] OR [mh “Radiotherapy”]  OR (external beam 
radiation therapy) OR brachytherapy OR xrt OR ebrt OR (conformal radiotherapy) OR (IMRT) OR (VMAT) OR 
(Intensity-modulated) OR (high-energy RT) OR (image guided RT) OR (androgen deprivation therapy) OR (ADT) 
OR (hormonal therapy) OR [mh “Therapeutics”] OR (therapeutics) OR [mh “Chemoradiotherapy”] OR 
chemoradiotherapy OR (systemic therapy)) 
 
And 
 
(([mh “Cohort Studies”] OR Cohort analysis OR [mh “longitudinal studies”] OR longitudinal study OR [mh 
“prospective studies”] OR prospective study OR [mh “Case-Control Studies”] OR Case Control Study OR Hospital 
based case control study OR population based case control study OR [mh “retrospective studies”] OR 
retrospective study) OR ([mh “Outcome Assessment (Health Care)”] OR [mh “Treatment Outcome”] OR [mh 
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Search results were compiled after which duplicate publications were removed, supplemented with manual curation of resulting 
publication database. After the elimination of duplicate references, 3739 references were screened. Screening within the search 
results for full-text articles targeted publications with abstracts subject to peer-review published within the past decade, including 
randomized controlled, cohort, population, or registry studies, and case-control studies describing outcomes for at least 100 
patients. The publication window (1/1/2009 – 8/7/2019) was established given trends in dose escalation for definitive XRT, paradigm 
changes in ADT use, and surgical advances.  
 
Supplementary Table 1: Search Terms Incorporated for Respective Databases 

  

Supplementary Table 2: Definitions of High Risk Included 

Definition High-risk criteria 

D’Amico et al.  Stage T2c or greater and either PSA level > 20 ng/ml or 
Gleason 8-10 

RTOG 99-02 and 05-21 PSA 20-100 ng/ml, Gleason score ≥ 7 and any T stage; 
stage T2 or greater, PSA < 100 ng/ml and Gleason 
score 8-10 

NCCN high or very high risk PSA level > 20 mg/L or Gleason score 8-10 or stage T3 
or greater, with very high risk corresponding to T3b-
T4, primary Gleason Score =5, or >4 cores with 
Gleason 8-10 

American Urologic Association PSA ≥ 20 ng/mL or Gleason score ≥ 8 or clinical stage T 
≥ T2c 

European Association of Urology PSA ≥ 20 ng/mL or Gleason score ≥ 8 or clinical stage T 
≥ T3a 

Radiation Therapy Oncology Group Gleason Score = 7 with Clinical Stage T3 or N1; 
Gleason Score ≥ 8 and Clinical Stage T1-2, with very 
high risk including Clinical Stage T3b-T4 

 

“Recurrence”] OR Cancer recurrence OR Cancer regression OR Cancer relapse OR Disease Duration OR Disease 
Exacerbation OR [mh “Prognosis”] OR Prognosis OR Recurrent Disease OR Relapse OR Remission OR Tumor 
Recurrence OR tumor regression OR survival OR cancer survival OR disease free survival OR overall survival OR 
[mh “Survival”] OR Survival OR [mh “Mortality”] OR Mortality OR [mh “Disease-Free Survival”] OR Disease-free 
survival OR [mh “Survival Rate”] OR Survival Rate OR [mh “Survival Analysis”] OR survival analysis OR [mh 
“Treatment Outcome”] OR treatment outcome OR [mh “Treatment Failure”] OR treatment failure OR [mh 
“Disease Progression”] OR disease progression OR [mh “Cause of Death”] OR cause of death OR [mh “Kaplan-
Meier Estimate”] OR Kaplan-Meier Estimate OR [mh “Proportional Hazards Models”] OR proportional hazards 
models OR [mh “Propensity Score”] OR Propensity Score)) 
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Supplementary Table 3: Search Terms for Clinical Trials 

 



 5 
 

Supplemental Table 4: Comparative Effectiveness Methods in High-Risk Prostate Cancer 

Study Type:  Representative Studies Findings Key Limitations 

Randomized Trials Lennernäs (2015)1 
Akakura (2006)2 

No difference in PCM 
between RP and RT-
based approaches  

Limited sample size, 
lack of statistical 
power  
 

Single or Limited Multi-
Institution Studies 

Reichard (2019)3 
Caño-Velasco (2019)4 
Tilki (2018)5 
Koo (2018)6 
Markovina (2018)7 
Ciezki (2017)8 
Taguchi (2015)9 
Yamamoto (2014)10 
Merino (2013) 11 
Boorjian (2011)12 
Zelefsky (2010)13 

Widely different 
conclusions regarding 
PCM, with OM most 
often demonstrating 
improvement associated 
with RP when reported 

Limited sample size, 
limited follow-up, 
often focus on 
biochemical outcomes 
instead of OM/PCM. 
Compliance with 
dose-escalated RT and 
ADT only recently 
demonstrating 
improvement;  
Residual confounding 

Population-based 
Database 

Jayadevappa (2019)14 
Muralidhar (2019)15 
Berg (2018)16 
Ennis (2018)17 
Gu (2018)18 
Jang (2018)19 
Sooriakumaran (2014)20 
Hoffman (2013)21 
Abdollah (2012)22 
 
 

Widely different cohorts 
assembled to represent 
subsets of high-risk 
patients; Most often OM 
and PCM measures favor 
RP over RT even after 
propensity matching  

Residual confounding, 
inadequate reporting 
of RT dose, plan, ADT 
quality and duration. 
RT patients typically 
older with higher 
comorbidity index 
with limited ability to 
adjust 

Multi-Institutional 
Registries 

Kishan (2017-2018)23,24 
Kibel (2012)25 
Westover (2012)26 
 

No detectable 
improvement in PCM 
with RP over RT 
 
Improved investigation 
of MaxRT strategies 
(EBRT+BT +/- ADT) with 
suggestion of improved 
PCM with MaxRT over 
RP, and not compared 
with RP followed by 
adjuvant RT 

Limited sample size; 
practice variation 
between institutions 
with variable 
adherence to ADT 
practices; 
 
Time and effort 
required to assemble 
a large cohort tailored 
to specific questions 
manually  

Systematic Review / 
Meta-Analyses 

Serrell (2018)27 
Wallis (2016)28 
Roach (2015)29 
Lei (2015)30 
Petrelli (2014)31 
 
 

Improved OM and PCM 
with RP over RT for 
clinically localized 
prostate cancer  

Residual confounding; 
limited reporting of 
component studies 
regarding ADT quality, 
RT dose; limited ability 
to adjust for this with 
validated techniques 
in meta-analysis29 
 
Limited reporting of 
MaxRT strategies 
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Supplemental Table 5: Available Population Databases used for Comparison of Prostate Cancer Outcomes 

Prostate Cancer Databases Selected Variables of 
Interest Included 

Notably Missing Variables 
of Interest 

Representative Studies 

SEER  Prostate cancer incidence, 
initial treatments, disease 
characteristics, pathologic 
characteristics, PCM, 
cause of death 

ADT use / duration 
RT dose 
RT modality/plan details 
Comorbidity 
Treatment complications 
Patient-reported 
outcomes 

Abdollah22 
Gu18 
Muralidhar15 

PCOS Sexual function, urinary, 
bowel function; health-
related quality of life; 
disease characteristic; 
comorbidities, PCM, cause 
of death 

ADT duration 
RT dose 
RT modality/plan details 
Small sample size 

Hoffman21 

PCBaSe Inpatient and outpatient 
care, detailed follow-up, 
prescription medications, 
patterns of care 

ADT use / duration 
RT dose 
RT modality/plan details 

Sooriakumaran20 

NCDB Charlson comorbidity 
index; detailed 
information regarding 
disease characteristics 

ADT use / duration 
RT dose 
RT modality/plan details 
PCM 

Ennis17 
Berg16 
Muralidhar15 
 

SEER-Medicare Detailed disease 
characteristics; 
comorbidities; treatment 
complications; data 
regarding treatment type 
and adjuvant/salvage 
therapies 

RT dose; 
RT modality/plan details; 
Lack of specific 
information regarding 
biochemical/clinical 
recurrence; lack of 
patient-reported 
outcomes; Data for non-
Medicare beneficiaries < 
65 years 

Jayadevappa14 
Jang19 
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