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2 Amendments 
Version 0.5 July 2018 
Dr Y Blumenthal removed, given zero involvement hitherto – informed by email 
without response.  
Inclusion and exclusion criteria simplified  - prior to full text screening.  
Extension of inclusion dates to end of February 2018, given the delays to progress in 
the review.  
Version 0.6 November 2018 
Clarification to wording of inclusion/exclusion criteria prior to full-text screening. 
Specifically, only to include studies with more than 1 treatment option included 
(model does not have to include treatment effect or any treatment effect necessarily). 
Informed by experience during abstract screening. 
Extension of inclusion dates to end of February 2018, given the delays to progress in 
the review. 
 

3 Funding 
David Thurtle is supported through funding from the Evelyn Trust, and a Research 
Scholarship from The Urology Foundation. General infrastructure support is received 
through the Academic Urology Group, University of Cambridge, Cancer Research UK 
Cambridge Institute and the Cambridge Biomedical Campus. Any views expressed in 
this publication are those of the authors and not necessarily those of the NHS, or the 
funding bodies. 

 
4 Background 

4.1 Non-metastatic prostate cancer  
Prostate cancer (PCa) is the commonest cancer affecting males in the UK and is a 
leading cause of cancer-related morbidity1.  PCa incidence is increasing, with 47,300 
UK men diagnosed with the disease in 20131.  The vast majority of new presentations 
(>80%) are with localised or locally advanced disease  representing a significant 
healthcare and economic burden2. Treatment decisions, in this growing group of men, 
are notoriously complex with the risk of progression and psychological impact of a 
cancer diagnosis balanced against significant potential morbidity associated with 
radical treatment options. Unlike many other conditions, there are a number of valid 
treatment modalities for PCa including radiotherapy, prostatectomy, androgen 
deprivation therapy and conservative management. Differentiating aggressive tumours 
that require treatment from those that are indolent, and avoiding the associated 
morbidity of overtreatment has been identified as the top priority in PCa research3.   
To aid the decision-making process for both clinicians and patients, risk prediction 
tools would be invaluable. Indeed, national UK guidelines advise that evidence-based 
decision aids should be used both in urological cancer multi-disciplinary teams (MDTs) 
and with individual patients4. 

 

4.2 Prognostic Models  
Risk stratification is the cornerstone of management in men with non-metastatic 
prostate cancer. Prognostic models are a specific type of risk-prediction tool, that 
model a disease outcome, commonly survival. Most National guidelines (including the 
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UK NICE guidelines) classify men according to modified versions of the three-stratum 
D’Amico classification system, first proposed in 1998, which uses  biochemical relapse 
as the primary outcome - from a cohort of men radically treated5. However, it has 
been widely shown that biochemical relapse is a poor surrogate for survival outcomes6 
and many men will never undergo radical treatment, with the increasingly prevalent 
use of conservative management7,8,  
Questions remain as to whether the 3-strata system remains fit for purpose. More so 
when its use has moved from predicting radical therapy outcome to being a tool used 
to help counsel men at diagnosis about whether to have surveillance or treatment in 
the first place. A number of newer risk models have been proposed either using 
standard variables (PSA, Gleason score, T-stage) to delineate smaller groups9 or which 
integrate additional parameters, such as biopsy characteristics10,11. However, these 
models are predominantly built around single-centre data, using PSA-screened and 
heavily radically-treated populations. Most of these models also use inadequate 
surrogates for survival such as biochemical recurrence as their primary outcome 
measure10,11.  
 

4.3 Models assessing lethality/survival in other cancer types 
In other tumour-types, risk prediction models are already integrated in to routine 
clinical practice.  Pioneering work in Cambridge addressed many similar themes in 
breast cancer, with the development of the PREDICT model12. PREDICT allows both 
patients and healthcare professionals to model survival outcomes, based on potential 
treatment modalities, and has evolved over time with the addition of contemporary 
biomarkers and therapeutic agents13,14.  
It is clear that the commonly used risk-prediction models in PCa are not based on 
survival outcomes. However, it is unclear whether prognostic models assessing 
mortality or survival in non-metastatic PCa have been developed and published but 
have simply not yet been accepted into routine practice. Models integrating the 
impact of radical treatment, in the context of active surveillance would be particularly 
powerful.  
 

5 Main question 
In men with a new diagnosis of non-metastatic prostate cancer, what prognostic 
models are available at the point of diagnosis that model or predict survival outcomes? 

5.1 Primary outcome 
Quantify the number of available prognostic models in non-metastatic prostate cancer 
using long-term survival outcomes.  

5.2 Main hypothesis 
There is currently no adequate long term survival model for use in men with non-
metastatic prostate cancer.  

5.3 Secondary outcomes 
1. Assess accuracy of any available models in terms of discrimination, calibration, 

classification. 
2. Assess generalizability of available models, particularly to a UK population 
3. Assess external validation and clinical uptake of the model 
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6 Methods 
 
Where applicable, this protocol follows the recommendations of Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines15.   
The review aim, search strategy and study inclusion and exclusion criteria has been 
framed using the CHecklist for critical Appraisal and data extraction for systematic 
Reviews of prediction Modelling (CHARMS)16. 
The search strategy has been informed by previous similar studies, including one 
publication which had tested search terms for risk-prediction models. The search 
strategy has also been reviewed and assisted by literature review and information 
specialists at the University of Cambridge Medical Library.  
 

6.1 Definitions for review 

 
Population - The population of interest is adult men diagnosed with non-metastatic 
prostate cancer at the point of diagnosis (i.e. before treatment).  
Intervention and Comparator - The models under review should be any model that 
predicts or models long term survival outcomes (for the sake of this review defined as 
≥5 years) following prostate cancer diagnosis, including grouping systems, nomograms, 
and personalised models. ‘Models’ should include more than a single parameter.  
Outcome - The outcomes of interest for which the model is built is survival or 
mortality, including all-cause/overall and prostate cancer-specific. 
Timing – In this review we will focus on exploring long term (≥5 years) 
mortality/survival outcomes.  
Setting – The intended use of these prognostic models is to perform risk stratification 
at the point of diagnosis and/or to direct treatment decisions at the point of diagnosis. 
 
 

7 Inclusion and exclusion criteria 

7.1 Study inclusion criteria 
All of the following inclusion criteria must be met: 

 Studies reporting models based on men with non-metastatic prostate cancer 
(or presumed non-metastatic prostate cancer i.e. appropriately staged or 
favourable risk).  

 Studies built around ‘long-term’ (≥5 years) survival/mortality outcomes - 
overall or cancer-specific.  

 Studies reporting models in screened, or non-screened populations.  

 Studies including more than one treatment option 

 Models available for use at the point of diagnosis – i.e. Pre-treatment.  

 ‘Models’ refers to multi-variable models (i.e more than one parameter, such 
that studies exploring single biomarkers or parameters should not be included.) 
 
  

7.2 Study exclusion criteria 
Any of the following is a reason to exclude a study: 



November 2018 

7 
© David Thurtle 2017 

 Any article that is not an original study (e.g. reviews, commentary, editorials, 
corrigendums, letters)  

 Conference proceeding or abstract from poster/oral communication only 

 Study where data cannot be derived to contribute to a primary or secondary 
outcome of this systematic review 

 Studies pertaining only to men with advanced/metastatic disease 

 Studies pertaining exclusively to men after an active treatment option eg. after 
radical prostatectomy where their use at the point of diagnosis is impossible as 
additional parameters are included which rely on final histology or similar.  

 Studies of single biomarkers or single parameters only (i.e. not of ‘multi-
variable models’) 

 Studies or models including a single treatment type only. 

  



November 2018 

8 
© David Thurtle 2017 

8 Information sources and search strategy 
 
For search purposes both free-text and controlled language terms will be used, no 
language or study design limitations will be considered. The following databases will 
be searched from 1st January 1990 to 28th February 2018:  

 Cochrane Library 

 Medline and Embase via OvidSP 
 
See Appendix 2 for detailed search strategies for each database. 
 
The reference lists of relevant reviews and of studies selected after full-text screening 
will be analysed for further relevant studies.  
 
It is important to detect not only the existing models that have been published, but 
also to include publications that attempted to validate the model in external 
populations. Publications that cite the original paper of any included studies will be 
reviewed for this purpose.  
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9 Study records 
 

9.1 Data management 
After the search is carried out, all articles will be uploaded into Endnote, a reference 
manager software. Deduplication will ensue. The remaining articles will be imported 
into Covidence, an online screening platform endorsed by Cochrane, for abstract and 
title screening and full-text screening. 

9.2 Selection process 
A team of 4 authors will screen the search results. Initial abstract screening will be 
performed with reviewers excluding titles/abstracts which are clearly irrelevant. 
During full text screening every article will be assessed independently by two authors. 
In the event of disagreement, consensus will be attempted after discussion between 
these two authors. If consensus can’t be reached, the third author will resolve any 
differences. 
 
Prior to the screening process a pilot screening process will be conducted for both 
calibration of screening between different reviewers and introduction of the 
Covidence platform.  
 
The first phase of the screening process will be based solely on title and abstract 
analysis. Selected studies will be carried over to the second phase of screening, based 
on full-text analysis. 
 
No authors will be blinded to study authors or institution, publication journal or year of 
publication. 
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10 Data collection process  
An Excel file will serve as database for collected data for included studies. One author 
will collect study data and a second author will ensure all collected data is accurate. In 
the event of disagreement, consensus will be attempted after discussion between the 
pair of data collectors. If consensus can’t be reached, the third author will resolve any 
differences. 
 

10.1 Data items 
 
Anticipated data to be extracted (guided by CHARMS checklist): 

1. Paper details: Author Surname, Year of Publication (YYYY) 
2. Source of data: Cohort, case-control, randomized trial.  
3. Study design (model development or model validation) 
4. Participants: Eligibility(inclusion and exclusion criteria) and recruitment, 

country, participants description and case-mix variation (number, age, average 
PSA/grade/stage), dates of recruitment, details of treatments if any 

5. Outcomes to be predicted: Definition and method for measurement of 
outcome (i.e. death and cause of death), was this outcome used consistently, 
timings of outcome recurrence and summary of follow-up duration. 

6. Candidate predictors (index tests): Number and type of predictors (i.e. 
demographics, history/exam findings, psa, grade, stage, additional tests), 
definition and measurement of predictors, handling of predictors in the 
modelling (continuous, linear, categorized etc) 

7. Sample size: Number of patients, number of events, number of events in 
relation to number of candidate predictors 

8. Missing data: Number of participants with any missing value, and any missing 
data for each predictor, Methods of handling missing data (complete-case 
analysis, imputation etc) 

9. Model development: Modelling method (logistic regression, machine learning), 
modelling assumptions satisfied, method for selection of predictors for 
inclusion etc.. 

10. Model performance: Calibration and discrimination measures with CIs (even 
when not presented can potentially be calculated see appendix 7 of Debray et 
al BMJ) 

11. Model evaluation: Development dataset only (random split, resampling, etc) or 
separate external validation (temporal, geographic, different investigators etc), 
was model updated or adjusted if poor validation. 

12. Results: final model presented (baseline survival, predictor weights, 
performance measures etc), Alternative presentations (nomograms, sum 
scores), comparison between predictors in development and validation sets 

13. Interpretation and discussion: Conclusions on model use (useful for practice, or 
requires more research), discussions of generalizability, strengths and 
limitations. 
 
 

 



November 2018 

11 
© David Thurtle 2017 

11 Assessment of bias of individual studies 
 
Individual studies will be assessed for bias by two independent authors using the latest 
available and modified version of the prediction model risk of bias assessment tool 
(PROBAST). The PROBAST tool should be able to be applied to validation studies of a 
model and the original model development study. 
 

12 Assessment of reporting standards  
 
Individual studies will be assessed according to their reporting standards using the 
AJCC eligibility criteria for cancer risk-prediction models.  
 

13 Data synthesis 
 
Data will be extracted from the studies according to section 10 above. If feasible, data 
on certain individual tools will be meta-analysed in order to obtain the outcome data 
described in Section 5. The specific details of the approach will be tailored to the 
quality and availability of data. 
 

14 Possible subgroup and sensitivity analyses 
1. Risk of bias of individual studies/study quality 
2. Year of publication 
3. Cancer-specific mortality models. 
4. Overall mortality models.  
5. Screened groups 
6. Unscreened populations 

 

15 Potential limitations of the review 
 Limitations in study design 

This review will include only published models. This may exclude previous 
attempts at model development that have failed. However, the intention is to 
assess models which may have been validated or are used in clinical practice – 
which should necessitate publication.  

 Limitations in extracting data: 
These will be appreciated in more detail during the data extraction phase.  

 Limitations in generalizability 
It is anticipated most models will have been constructed around single-centre 
cohorts. The generalizability of models will hopefully be more broadly assessed 
by investigating external validation as well as internally validated models.  

 
16 Anticipated timeline of delivery 
 
1st March – 20th March 2018    Pilot screening process 
20th March – 11th May 2018     Title and abstract screening 
12th May – 18th July 2018     Address conflicts 
19th July – 11th August 2018    Full text article screening  
12th August – 18th August 2018    Address conflicts 
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19th August – 15th October 2018   Data extraction & Bias assessment 
16th October – 29th October 2018    Statistics 
30th October  – 30th November 2018    Write paper 
 

17 Reporting and Presentation  
The reporting of results will be in keeping with guidance set out in the 
Preferred reporting items for systematic reviews and meta-analyses 
(PRISMA) statement. Recommendations from the Transparent 
Reporting of a multivariable prediction model for individual prognosis 
(TRIPOD) statement will also be abided by. The Grades of 
recommendation, Assessment, Development and Evaluation (GRADE) 
approach may help to present the evidence also.  

 

 
18  Appendix 1  
Anticipated flow diagram of study (TBC) 
 

19 Appendix 2 – search details and outcomes 
Detailed searches performed on 28th February 2018 with information specialist help: 
(Ovid Embase (1988-current) – 6264, Ovid Medline (1996-current) – 3104, Cochrane – 
21 (all irrelevant).  
 
Ovid (EMBASE and Medline) 
New ovid search strategy for SR 
Prostate cancer (prostat* adj3 (neoplasm* or cancer* or carcinoma* or tumor* or 
tumour* malignanc*)).ti. 
OR 
prostatic neoplasms (MESH) (focus) (medline) 
Prostate cancer (MESH) (focus) (embase) 
 
AND 
Prognostic/predictive model 
((Predict$ or Prognos$ or Decision$) and (Model* or Criteria* or Scor$ or algorithm$ 
or nomogram* or tool*)).ti, ab. 
OR  
Prognosis (MESH) (focus) 
Cancer prognosis (MESH) (focus) 
 
AND 
Survival/mortality outcome 

(Survival* or Mortalit* or Life-expectanc* or Death*).ti,ab.  

  
OR 
Survival (MESH) (focus) 
 
Limit to year 2000 to current (28/2/18) 
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Ovid Embase 1988 to current (database) = 6268 
Ovid medline 1996 to current (database) = 3104 
 
Cochrane Library 
((prostat*) near/2 (neoplasm* or cancer* or carcinoma* or tumor* or tumour* 
malignanc*)) 
 
 
Transfer to Covidence 
In total, after deduplication there are 6597 articles to screen. 
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