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Template Cochrane Review of Prognosis Studies

Cochrane Review of Prognosis Studies: Review Template
Note that also Cochrane prognosis reviews will switch to the focused review format in the future.
*Reviews of prognosis studies are published in the Cochrane Library using the “Flexible (Prognosis)” type. The Prognosis Methods Group recommends inclusion of specific sub-headers relevant to the type of prognosis review question and type of studies in the review being undertaken. This document includes the recommended sub-headers for reviews of prognosis studies. See also our guidance in the Cochrane Prognosis Protocol Template (downloadable at our website https://methods.cochrane.org/prognosis/our-publications ). See at the end of this document relevant references that may be helpful when writing the review.
	Header*
	Description

	Title
	Choose preferably one of the following formats:

Incidence of [outcome] within [time] in [population]

[Prognostic factor(s)] for predicting incidence of [outcome] in [population]
[Prognostic factor(s)] associated with [outcome] in [population]
Prediction of [outcome] in [population] using [prognostic factors]

Prognostic models for predicting [outcome] in [population]

Performance of [prognostic model] for predicting [outcome] in [population]

Added/Incremental value of [prognostic factor] on top of [existing prognostic factors/prognostic model] for predicting [outcome] in [population]

[Factors / Models] predicting differential treatment response in [population]

[Factors / Models] for predicting treatment response in [population]

	Authors 
	List names and affiliations of all authors.

	Contact person 
	List name and contact details

	
	

	Abstract
	All full reviews must include an abstract. The maximum number of words allowed in the Cochrane Database of Systematic Reviews is 1000, but author teams should aim for fewer than 700 words if possible. The abstract should be kept as brief as possible without sacrificing important content. Abstracts to Cochrane reviews are published in MEDLINE and the Science Citation Index, and are made freely accessible on the Internet, so will often be read as stand-alone documents. They should summarize the key methods and results of the review and not contain any material that is not presented in the review. The content must be consistent with the text, data and conclusions of the review. Links to other parts of the review (such as references, studies, additional tables and additional figures) may not be inserted in the abstract. An example is included in Box 1.

 

Abstracts should be made as readable as possible without over-simplifying the review question or the findings. They should primarily be targeted at healthcare providers and decision makers (clinicians, consumers and policy makers) rather than just researchers. Terminology should be reasonably comprehensible to a general rather than a specialist healthcare audience. Abbreviations should be avoided, except where they are widely understood (for example, HIV). Where essential, other abbreviations should be spelt out (with the abbreviations in brackets) on first use. Please try to avoid P-values and “statistically significant” results, report all outcomes as pre-specified in the protocol, even if no evidence was found. In any case, avoid reporting only significant outcomes, and clearly identify the prespecified primary outcome(s). We suggest reporting absolute numbers with their confidence intervals whenever possible and grade the certainty of the evidence.
 

It is important that Cochrane reviews of prognosis studies are identifiable in MEDLINE and other electronic bibliographic databases from their titles, abstracts and keywords. Indexing of prognosis terms is currently poor, and the guidelines for the titles of Cochrane reviews rule out the use of phrases such as ‘systematic review’. To overcome this problem it is essential that phrases like prognosis, prognostic factors, prognostic models, or overall prognosis, are included in the title and somewhere in the abstract – the ‘objectives’ section may provide a natural home for these phrases. These are key phrases that are highly likely to be used in searching by researchers who want to identify reviews of prognosis studies. Combining these phrases with the phrase for the Cochrane Database of Systematic Reviews as a journal title (for example, ‘Cochrane Database of Syst Rev’ in PubMed) will retrieve Cochrane reviews of prognosis. Ultimately, the introduction of specific database indexing terms into MEDLINE (such as Publication Types ‘review of prognosis studies’ and ‘prognosis study’) should further improve the efficiency of searching. 

 

The content under each heading in the abstract should be as follows:

 

Background

One or two sentences explaining the context, the purpose, rationale and relevance for the review.

 

Objectives

A precise statement of the primary objective of the review, ideally in a single sentence and use the same sentence as in the full text of the review. Where possible the style should be of the form ‘To determine whether [index prognostic/predictive factor or model] can be used for predicting the occurrence of [outcome] within [time period] in [targeted individuals in whom the prognosis is to be studied]’ or ‘To determine whether [prognostic factor] is associated with [outcome] at [time period] in [target population]’ or ‘To determine the overall prognosis of [targeted individuals in whom the prognosis is to be studied] in terms of [outcome] within [time period]’. These phrases are important as they can then be used as a search term to retrieve Cochrane systematic reviews of prognosis studies from MEDLINE and the Science Citation Index, and other publications of these reviews in other electronic bibliographic databases.

 

Search strategy

List the sources and the dates of the search for each source, using the active form ‘We searched….’, for example ‘We searched MEDLINE from January 1950 to December 2017’. Search terms should not be listed here, and if a large number of databases have been searched only key databases and the number of databases should be stated. The date range of the search for each database should be given. For most databases such as MEDLINE, it should be in the form ‘MEDLINE (January 1950 to December 2017)’. Searching of bibliographies for relevant citations can be covered in a generic phrase ‘reference lists of articles’. If there were any constraints based on language or publication status, these should be listed. If individuals or organisations were contacted to locate studies this should be noted. If journals were specifically hand searched for the review, this should be noted. 

 

Selection criteria

Briefly list the main criteria used to select studies for inclusion in the review. Please include targeted population, type of data used (for example data from existing cohort studies, from RCTs, or from routine care practice or registries), index and comparator prognostic or predictive factor or model (if applicable), predicted outcome(s), time points of prognostication (i.e. the starting point at which the outcome is predicted) and over what period the outcomes are predicted (i.e. end point), setting in which the prognostication is done (e.g. primary or secondary care, at home, etc.). 

 

Data collection and analysis

Describe how data extraction and quality assessment of studies were done, whether by more than one author, and whether multiple assessments were done independently. The description should be restricted to how data were extracted and assessed, and not include details of what data were extracted. It should be stated whether a meta-analysis was done and, if so, the statistical methods used should be named, and the summary statistics estimated stated. If comparisons are made between index and comparator factors or models it should be stated whether direct (made within studies) or indirect (made between studies) comparison were planned. 

 

Results

This section should begin with the total number of studies and participants included in the review, and brief details pertinent to the interpretation of the results, such as a summary of study quality and diversity in study characteristics. Any outcomes presented in Summary of Findings tables will need to be included here, irrespective of the amount of information and strength of evidence. Wherever possible, ability of models to predict the outcome (calibration and discrimination) or of factors (strength of association) should be expressed using summary statistics most likely to help someone make a decision about whether or not to use a particular prognostic or predictive factor or model. Avoid placing an emphasis on whether results are ‘statistically significant’, and instead focus on the certainty of evidence. Including absolute numbers will help to illustrate relative effects, although this becomes less meaningful when the amount of information and certainty of evidence is very low. Any summary statistics in the abstract should be the same as those presented in the review and in the Summary of Findings table. Summary statistics should be stated together with confidence intervals. Please list all outcomes in the same order as in the Summary of Findings table.
 

Authors’ conclusions

The primary purpose of the review should be to present information, rather than to offer advice. The authors’ conclusions should be succinct, address the review question and draw directly from the findings of the review so that they directly and obviously reflect the main results. They should summarise the implications for practice and research. Assumptions should not be made about practice circumstances, values, preferences and trade-offs, and the giving of advice or recommendations should generally be avoided. Any important limitations of data and analyses should be noted. Important conclusions about the implications for research should also be included.

 

Box 1: Example of an abstract of a prognostic factor review
Background

Venous leg ulcers (VLUs) are a common type of complex wound that have a negative impact on people's lives and incur high costs for health services and society. It has been suggested that prolonged high levels of protease activity in the later stages of the healing of chronic wounds may be associated with delayed healing. Protease modulating treatments have been developed which seek to modulate protease activity and thereby promote healing in chronic wounds.

Objectives

To determine whether protease activity is an independent prognostic factor for the healing of venous leg ulcers.

Search methods

In February 2018, we searched the following databases: Cochrane Central Register of Controlled Trials (CENTRAL), Ovid MEDLINE, Ovid Embase and CINAHL.

Selection criteria

We included prospective and retrospective longitudinal studies with any follow‐up period that recruited people with VLUs and investigated whether protease activity in wound fluid was associated with future healing of VLUs. We included randomised clinical trials (RCTs) analysed as cohort studies, provided interventions were taken into account in the analysis, and case‐control studies if there were no available cohort studies. We also included prediction model studies provided they reported separately associations of individual prognostic factors (protease activity) with healing. Studies of any type of protease or combination of proteases were eligible, including proteases from bacteria, and the prognostic factor could be examined as a continuous or categorical variable; any cut‐off point was permitted. The primary outcomes were time to healing (survival analysis) and the proportion of people with ulcers completely healed; the secondary outcome was change in ulcer size/rate of wound closure. We extracted unadjusted (simple) and adjusted (multivariable) associations between the prognostic factor and healing.

Data collection and analysis

Two review authors independently assessed studies for inclusion at each stage, and undertook data extraction, assessment of risk of bias and GRADE assessment. We collected association statistics where available. No study reported adjusted analyses: instead we collected unadjusted results or calculated association measures from raw data. We calculated risk ratios when both outcome and prognostic factor were dichotomous variables. When the prognostic factor was reported as continuous data and healing outcomes were dichotomous, we either performed regression analysis or analysed the impact of healing on protease levels, analysing as the standardised mean difference. When both prognostic factor and outcome were continuous data, we reported correlation coefficients or calculated them from individual participant data.

We displayed all results on forest plots to give an overall visual representation. We planned to conduct meta‐analyses where this was appropriate, otherwise we summarised narratively.

Main results

We included 19 studies comprising 21 cohorts involving 646 participants. Only 11 studies (13 cohorts, 522 participants) had data available for analysis. Of these, five were prospective cohort studies, four were RCTs and two had a type of case‐control design. Follow‐up time ranged from four to 36 weeks. Studies covered 10 different matrix metalloproteases (MMPs) and two serine proteases (human neutrophil elastase and urokinase‐type plasminogen activators). Two studies recorded complete healing as an outcome; other studies recorded partial healing measures. There was clinical and methodological heterogeneity across studies; for example, in the definition of healing, the type of protease and its measurement, the distribution of active and bound protease species, the types of treatment and the reporting of results. Therefore, meta‐analysis was not performed. No study had conducted multivariable analyses and all included evidence was of very low certainty because of the lack of adjustment for other prognostic factors, the high risk of bias for all studies except one, imprecision around the measures of association and inconsistency in the direction of association. Collectively the research indicated complete uncertainty as to the association between protease activity and VLU healing.

Authors' conclusions

This review identified very low validity evidence regarding any association between protease activity and VLU healing and there is complete uncertainty regarding the relationship. The review offers information for both future research and systematic review methodology.

	
	

	Plain language summary
	Provide a summary of the review in lay English. Use the format as used for reviews of intervention studies (i.e. describe the importance, main findings, and limitations of the review in no more than 1000 words. See chapter 11.9 of the Cochrane Handbook) and adjust this to your own review. The format and structure of Plain Language Summaries for systematic reviews of prognosis studies will be developed to mirror as closely as possible guidance that has been developed for intervention reviews. This section will be updated once this work has completed.

	
	

	Main text
	The text of the review should be as succinct and readable as possible. Although there is no formal word limit on Cochrane reviews, review authors should consider 10,000 words an absolute maximum unless there is a special reason to write a longer review (for example, where a large number of prognostic/predictive factors or models are evaluated). The majority of reviews should be substantially shorter than this. A review should be written so that someone who is not an expert in the area can understand it, in light of the following policy statement, reported in Cochrane News 1999; 15:14:

 

“The target audience for Cochrane reviews is people making decisions about health-care. This includes health-care professionals, consumers and policy makers with a basic understanding of the underlying disease or prognostication problem.

 

It is a part of the mission and a basic principle of Cochrane to promote the accessibility of systematic reviews to anyone wanting to make a decision about healthcare. However, this does not mean that Cochrane reviews must be understandable to anyone, regardless of their background. This is not possible, any more than it would be possible for Cochrane reviews to be written in a single language that is understandable to everyone in the world. It is important to translate the content, or elements of the content, of reviews into different languages and formats targeted at different audiences including healthcare professionals, consumers and policy makers in a variety of circumstances.

 

Cochrane reviews however should be written so that they are easy to read and understand by someone with a basic sense of the topic who may not necessarily be an expert in the area. Some explanation of terms and concepts is likely to be helpful, and perhaps even essential. However, too much explanation can detract from the readability of a review. Simplicity and clarity are also vital to readability. The readability of Cochrane reviews should be comparable to that of a well-written article in a general medical journal.”

 

The text of a Cochrane review contains a number of fixed headings and subheadings that will become available in the RevMan5 document structure. Additional optional subheadings are also included in the structure, but authors should not be limited by these and should add their own subheadings where appropriate. Authors are encouraged to use the optional subheadings included in the structure where possible, but not if they make individual sections needlessly short.

Text cannot be placed immediately under the following headings: ‘Abstract’, ‘Methods’, ‘Criteria for considering studies for this review’, ‘Results’, or ‘Authors conclusions’. Text for these sections starts below the first subsequent subheading.

	
	

	Background 

[Fixed, level 1 heading]
	Well-formulated review questions occur in the context of an existing body of knowledge. This context should be explained in the Background section of the review. The background helps set the rationale for the review, and should explain why the prognosis questions being asked are important and why closely related questions regarding prognosis of the targeted individuals are not being covered. The Background section of the review should inform the readers of the review about why the review is being done, particularly where there are existing systematic reviews published outside Cochrane. This can generally be done within 1 to 1.5 printed pages.

	Description of the health condition and context
[Fixed, level 2 heading]
	A description of the targeted health condition and clinical context for whom and for what purpose the (overall) prognosis or prognostic or predictive factor or model under review is intended. A health condition can for example be people undergoing surgery, having a certain chronic disease, recently diagnosed with a new disorder, being pregnant, or even healthy individuals of the general population within a certain age range.
Clearly define the moment of prognostication or prediction in the targeted population. For example, within two weeks after receiving a certain diagnosis, the day of intensive care admission, being 3 months pregnant, or visiting the emergency department with a trauma.
If there are existing relevant Cochrane reviews of interventions or diagnostic tests for the targeted health condition they should be cross-referenced here. 

	Description of the index and comparator prognostic / predictive model(s) / factor(s)
[Fixed for all types except overall prognosis, level 2 heading]
	Not applicable for reviews on overall prognosis. Clearly state which of the types of prognosis studies are being described in the review: prognostic factor, prognostic model, or predictive factor (see PROGRESS series for definitions, see below for references). Describe the factor(s) or model(s) under review in more detail, both the index factor or model under review, as well as other (comparative) factors or models that are compared on their ability to predict the outcomes to the ability of the index factors or models.
For reviews addressing questions relating to models and factors, provide a rationale as to how the model or factor of interest is thought to predict or be associated with the outcome of interest. This could include references to proposed or established biochemical or theoretical pathways. Providing this kind of information in the Background section helps to develop the basis for choice of outcomes or the basis for subgroup analysis or meta-regression.

	Health outcomes

[Fixed, level 2 heading]
	Description of the health outcomes that have been studied in the targeted population – i.e. the specific health outcomes of the overall prognosis or that are predicted by the factor(s)/model(s) under review. Also clearly define the time horizon (relative to the moment of prognostication or prediction) of the outcome occurrence, e.g., 30 day mortality, one or five year incidence of disease recurrence, or even lifelong incidence of certain outcome events. 

	Why it is important to do this review 
[Fixed, level 2 heading]
	Explain the rationale for the review and why the prognosis questions being asked are important. This should draw on any current uncertainties or debate.

	
	

	Objectives

[Fixed, level 1 heading]
	

	Primary objectives
[Optional, level 2 heading]
	State the review question in the PICOTS format (POTS in case of review of overall prognosis), consisting of the following elements (see Box 1 in Debray et al, BMJ 2017; Table 1 of the CHARMS guidance by Moons et al, PLOS Med 2014; and Box 1 of Riley et al, BMJ 2018): 

• Population—define the target population for which the overall prognosis is made or in which the factor(s)/model(s) will be used, thus in whom the prognostication is studied.

• Index prognostic factor/model—define the factor(s)/model(s) under review. 

• Comparator prognostic factor/model—Comparator prognostic factors or models can be considered in a review in various ways; one may aim to compare the prognostic ability of a certain index factor or model to one or more other (comparator) prognostic factors/models; in a prognostic factor review, one may aim to review the adjusted prognostic value (independent association) of a particular index factor, i.e. over and above (adjusted for) other existing (i.e. comparator) prognostic factors; one may also aim to summarise the unadjusted prognostic effect of a particular index factor as compared to the unadjusted prognostic effect of another (comparative) factor, which we do not generally recommend, but then there is actually no comparator being addressed. 
• Outcome(s)—define the outcome(s) of interest that is/are studied for the overall prognosis estimation or associated/predicted with the factor(s)/model(s). 

• Timing— define (i) at what time-point(s) the prognostication or prediction is being made (e.g. at moment of diagnosis, pre-operatively, at discharge from hospital) and (ii) over what time period the outcome(s) occur or are predicted by the index factors/models.
• Setting—define the intended setting in which the prognostication is made or the role of the prognostication, i.e. of the overall prognosis estimation or of the factor(s)/model(s) under study.
This section should provide a short overview of the primary objective. Details about the PICOTS elements should be provided in the ‘Criteria for considering studies for this review’ paragraph.
Here are some examples for the four types of review questions:

Overall prognosis

• Population— People with intermediate hyperglycaemia
• Index prognostic factor/model— Not applicable
• Comparator prognostic factor/model —Not applicable
• Outcome(s)— Development of type 2 diabetes; Regression to normoglycaemia 

• Timing— At least 1 year follow-up
• Setting—Outpatients
Prognostic factor
• Population—Patients with Hodgkin Lymphoma during first line treatment
• Index prognostic factor— Interim PET scan
• Comparator prognostic factor—Not applicable
• Outcome(s)— overall survival; progression-free survival; adverse events
• Timing— At least 1 year follow-up
• Setting— tertiary care centres 
Prognostic model
• Population— Patients with chronic lymphocytic leukaemia
• Index prognostic model— All available models
• Comparator prognostic model —Not applicable
• Outcome(s)— overall survival; progression-free survival
• Timing— Any time point
• Setting—Outpatient hematology clinic/secondary care centres
Predictive factor
• Population— Patients with diagnosed glioblastoma who will be treated with temozolomide.
• Index predictive factor— Tests for methyl guanine methyl transferase promoter methylation. Each test will be considered as a separate prognostic factor.
• Comparator predictive factor —Not applicable
• Outcome(s)— Overall survival
• Timing— The outcome is to be predicted at any point after the start of treatment. Predictions are being made at any point after diagnosis.
• Setting— Tertiary care cancer centres.

	Secondary objectives

[Optional, level 2 heading]
	Reviews that investigate multiple prognosis questions may categorise their objectives as ‘Primary Objectives’ and ‘Secondary Objectives’. For example, the primary objectives may be to quantify the added value of one or more prognostic biomarkers to an existing set of comparator prognostic factors; the secondary objective may be to compare the performance of such (extended) prognostic model to the performance of the set of biomarkers alone. Another example may be the primary objective to study the overall prognosis of a certain population, and the secondary objective to present an overview of factors that are known to influence this overall prognosis (if this is the primary objective, then the review is classified as a prognostic factor review).
Secondary objectives related to investigating heterogeneity between studies should not be listed under this subheading but under the next subheading.

	
	

	Methods

[Fixed, level 1 heading]
	The Methods section in a full review should be written in the past tense, and should describe what was done to obtain the results and conclusions of the current version of the review. Acknowledge and justify changes to the protocol methods in the section ‘Differences between the protocol and review’. This is especially important if eligibility criteria, methods for measuring an effect or synthesis of data changed after results were available for analysis. Often a review is unable to implement all of the methods outlined in the protocol, usually because there is insufficient evidence. In such circumstances, methods that were not implemented should still be outlined in the review, so that it can serve as a protocol for future updates of the review. Some Cochrane Networks or Cochrane Review Groups (CRGs) have policies on this issue, and these should be available from the Managing Editor. Examples include adding an additional subsection at the end of ‘Methods of the review’, or including the methods for future updates in an additional table.

 

In the methods section, authors should clearly describe the selection criteria for considering studies for the review, the methods used to identify relevant studies, the process used for selection of studies and collecting data and how the methodological quality (risk of bias) of the included studies was assessed. The methods section should thus address the elements of the PICOTS (see above) in detailed form. A methodologist/statistician may best write the section for describing the statistical analysis and data synthesis. In addition, information about how to investigate sources of heterogeneity and any pre-planned sensitivity analyses should be described clearly here. 

The following addresses details for specific subheadings of the methods section.

	Criteria for considering studies for this review
[Fixed, level 2 heading]
	The eligibility criteria required for studies included in the review must be clearly stated. More details are given below. 
An overview of items to consider when formulating the in- and exclusion criteria is presented in Table 1 of the CHARMS guidance (Moons et al, PLOS Med 2014). The CHARMS checklist is originally developed for reviews of prognostic model studies, but almost all items are also relevant to reviews of the other three types of prognosis studies. A CHARMS guidance for prognostic factor reviews is underway. 

	Types of studies

[Fixed, level 3 heading]
	State eligible study designs, and provide a justification for the choices made.

For example, did you include (non-randomised) cohort studies (both prospective and retrospective), registries, prognosis studies based on RCT data, case-control studies, etc. 
For prognostic models, describe if you included studies in which models are developed, externally validated, extended with additional predictors, or a combination of those. 
For predictive factor/model studies we advise to search for randomized studies, while for the other types of reviews (overall prognosis and prognostic factor/model studies) cohort studies are preferred.
If studies were excluded on the basis of publication status or language of publication, explain and justify this. Also other eligibility criteria not relating to population, prognostic/predictive factors, and outcome(s), should be described here (e.g. criteria related to analyses).

	Targeted population
[Fixed, level 3 heading]
	State eligibility criteria for participants, including any criteria around setting, definition of the targeted population, demographic characteristics, and how studies including subsets of relevant participants were handled.
Planned subgroup analyses related to participant characteristics should not be listed here but rather under “Subgroup analysis and investigation of heterogeneity” (see below).

	Types of index prognostic / predictive factor(s) or model(s)
[Fixed for all types except overall prognosis, level 3 heading]
	Describe the factors or models under review (not applicable for reviews of overall prognosis). Describe explicitly if you are planning a broad review of multiple factors or models, or a focused review of a single factor or model. 

Describe for example, if you were only interested in certain types of predictors, e.g. non-invasive predictors, predictors available before surgery, or predictors measured in using a specific measurement method. For prognostic or predictive factors, describe if you were interested in one or more specific factors, or for example in all blood biomarkers, or imaging based factors for a certain outcome. For every index factor (prognostic or predictive factor reviews) and index model (prognostic model reviews) considered, give a clear definition and describe what would be considered adequate measurement approaches.
This heading is not applicable to reviews of overall prognosis.

	Types of outcomes to be predicted
[Fixed, level 3 heading]
	Describe the health outcomes that have been studied to be eligible, including clear definitions, appropriate measurement methods, and timing of outcome measurement.
For example, if you were interested in the composite outcome of cardiovascular disease, describe what you did with studies that only have a single component like myocardial infarction as outcome. 

State whether studies were excluded based on the time horizon, e.g. if you are interested in 10-year predictions, what did you do with studies with 1-month predictions, or with 5-year predictions.

	Types of comparator prognostic / predictive factor(s) or model(s)

[Optional, level 3 heading]
	See also the guidance under objectives. The index model(s) or factor(s) may be compared to specific other model(s) (which typically include some different predictors than the index model) or factor(s). These comparator models and factors, including any considered covariates, can be listed here. As for the index factors, give a clear definition of these considered other factors and models (with their respective predictors), and describe what would be considered adequate measurement approaches. 

This heading is not applicable to reviews of overall prognosis.

	Search methods for identification of studies
[Fixed, level 2 heading]
	The methods used to identify studies should be summarized, and you should describe any software used for bibliographic management. 

	Electronic searches
[Fixed, level 3 heading]
	The bibliographic databases searched, the dates and periods searched, and description of the broad search concepts should be described. Any constraints, such as language of publication, should be stated. The full search strategies for each database should be listed in an appendix. 

	Searching other resources

[Optional, level 3 heading]
	List ‘grey’ literature sources, such as reports and conference proceedings. If journals were specifically hand-searched for the review, this should also be noted. List people (for example, researchers, experts) and/or organisations who were contacted. List any other sources, which may include, for example, reference lists, citation searching, or the World Wide Web. This heading is optional because the added value of searching grey literature for reviews of prognosis is currently unclear.

	
	

	Data collection
[Fixed, level 2 heading]
	

	Selection of studies
[Fixed, level 3 heading]
	The method used to apply the selection criteria of the searched studies should be described, e.g. describing criteria at different levels of screening (i.e. title, title/abstract, full text), stating if the criteria were applied independently by more than one author and how any disagreements were resolved.

	Data extraction and management
[Fixed, level 3 heading]
	Describe what information was extracted from included studies, including study characteristics and results for effects of interest. This should include description of how information was prioritized (e.g. if data was available for multiple measures or models, which ones were prioritized? If overlapping data was available from multiple publications of the same study, which was extracted?). Also state the method used to extract or obtain data from published reports or from primary authors of the included studies (for example, using a data extraction/data collection form), and the processes implemented to guarantee independent, duplicate data collection procedures. Outline how any disagreements were resolved). If relevant, methods for processing data in preparation for analysis should be described (e.g. categorization of data).

	Assessment of risk of bias in included studies
[Fixed, level 3 heading]
	Assessment of risk of bias in the retrieved studies involves describing both the tool, the method by which the tool was applied, and how the information was used in the review synthesis. The tool(s) used (i.e. QUIPS for prognostic factor studies (Hayden et al, Ann Intern Med 2006, 2013), and PROBAST for prognostic model studies (Wolff et al. and Moons et al. Ann Intern Med 2019)) should be described. For risk of bias assessment of overall prognosis and predictive factor studies no formal tools are currently developed. For critical appraisal of these studies we recommend to use relevant elements of QUIPS or PROBAST and describe how these tools have been adapted for the review, if necessary. Also describe how bias assessments were incorporated into the analysis and interpretation of the results. Operational definitions and modifications of the items (signalling questions) of the bias assessment tool should be stated (possibly using an additional table or supplement).

	Measures of association or model performance measures to be extracted

[Optional, level 3 heading]
	Describe which prognostic ability or performance measures (together with a measure of their uncertainty such as standard errors, variances or confidence intervals) have been extracted from the included studies and (if possible) meta-analysed. 
For a review on overall prognosis the overall mean value of a continuous outcome (e.g. mean pain score), the overall risk (cumulative incidence) of a binary outcome by one (or more) time-point(s), or the overall event rate of a time-to-event outcome across the whole study period could have been extracted. 
A review on the prognostic value of a certain factor could have extracted the risk ratio, odds ratio, hazard ratio (preferred), or mean difference in case of a continuous outcome. An important component of reviews addressing prognostic factors is whether unadjusted or adjusted estimates of the index prognostic factor(s) will be summarised, or both. We recommend to primarily focus on adequately adjusted prognostic effects, as these reveal whether a certain index factor contributes or adds prognostic value over and above other prognostic factors. Usually for each clinical scenario there are so-called ‘established’ or ‘conventional’ prognostic factors that are always measured and used in the prognostication of the targeted individuals and context. Therefore, for prognostic factors under review, it is important to understand whether they contribute additional (‘independent’) prognostic information to these routinely (minimal set) of other factors. This means that adjusted (and not unadjusted or crude) prognostic effect estimates need to be estimated and reported in primary prognostic factor studies. Such independent effects are typically derived from a multivariable regression model containing both the established prognostic factors plus each index prognostic factor of interest. The need to focus on adjusted prognostic effects is from the same as systematic reviews of aetiological studies, where the focus is on estimating the association of a certain risk factor after adjustment for other prognostic factors or covariates (usually wrongly referred to as confounders rather than other prognostic factors). The crude (unadjusted) prognostic effect of some index factor may completely disappear after adjustment and is therefore rather uninformative, especially since multiple prognostic factors are routinely applied in combination. 
One may a priori define the minimal set of adjustment factors (covariates) that one wants to encounter or extract from each primary study, and the ideal (large) set of factors one wants to encounter, but this will often not be consistent across the primary studies. 
A review of the performance of a certain prognostic model could have extracted measures like discrimination (c-statistic) and calibration (calibration slope, OE ratio). In case of reviews on an index factor’s added predictive value to an existing model, the improvement of the model’s risk classification and clinical utility (e.g. using measures such as net reclassification improvement and net-benefit), and change in prediction model performance (e.g. by calculating the change in the concordance index, also known as the C-statistic or area under the ROC curve) due to the added factor need to be extracted. 

For predictive/treatment selection factor (treatment effect modification) studies, the key statistic to extract is the treatment-covariate interaction estimate; that is, the estimated difference in or ratio of the treatment effect according to changes in a particular predictor (covariate).

	Dealing with missing data

[Fixed, level 3 heading]
	Describe how missing performance measures and their measures of precision were obtained if not reported in the primary publication. Describe how studies/data were handled if there was missing or limited evidence is provided about the size of the effect (e.g. if the factor is mentioned only as being ‘non-significant’ in analyses).

	Assessment of heterogeneity
[Fixed, level 3 heading]
	Heterogeneity investigations explore factors which may affect, e.g. the overall prognosis or the prognostic accuracy of factors or models. These explorations are essential because they provide a framework by which the observed heterogeneity may be explained a priori and to provide a more clinically useful review. For example, the predictive performance of a certain prognostic model for predicting 10-year cardiovascular disease outcomes in adults above 40 in the general population may vary when different definitions of cardiovascular disease outcomes are applied, when different age ranges, ethnic groups or genders have been studied, or when different study designs were used in the prognostic model studies.
Reviews of prognostic studies often have to deal with substantial amount of heterogeneity. This can be caused by differences in participant selection, predictor and outcome measurement, handling of continuous variables and methodological differences between studies.

Describe which sources of heterogeneity you expect upfront (i.e. without looking at the data) and how heterogeneity will be assessed, e.g. by calculating tau2, I2, prediction intervals which provide a range for the potential performance in a new validation study (see e.g. Debray et al, BMJ 2017 and Snell et al, J Clin Epidemiol 2016). Note: it is very important to also describe explicitly which sources of heterogeneity you expect.

	Assessment of reporting deficiencies
[Optional, level 3 heading]
	If any tests or investigations were undertaken to detect reporting bias or publication bias the methods used should be explained here. See for example Riley et al, BMJ 2016 for more information on funnel plots, and Debray et al, Research Synthesis Methods 2018 for statistical tests for detecting asymmetry in hazard ratios from prognostic factor studies.

	
	

	Data synthesis

[Optional, level 2 heading]
	

	Data synthesis and meta-analysis approaches

[Optional, level 3 heading]
	Meta-analysis is an option when the identified studies are considered sufficiently robust and comparable, such that meta-analysis results are interpretable (and thus have potential impact) for healthcare. There may be potential barriers for performing a meta-analysis of prognosis studies, such as different types of estimates reported (e.g. odds ratios, hazard ratios, risk ratios), no prognostic ability measures reported at all or different time points on which the outcomes under study were measured across the studies. If meta-analysis is performed, a random effects approach is essential to allow for unexplained heterogeneity across studies for all types of prognosis studies (Debray et al, BMJ 2017, Riley et al, Res Synth Methods 2010, Debray et al, Stat Med 2014). 
Also describe transformations of statistics, where necessary.

	Subgroup analysis and investigation of heterogeneity
[Optional, level 3 heading]
	Indicate how the sources of heterogeneity listed in the methods (i.e. related to participants, prognostic/predictive factors or models, outcomes/time periods of interest, and study designs) were investigated. For example, by calculating prediction intervals or splitting the dataset in two groups (e.g. separate meta-analyses for men and women). Also describe whether meta-regression has been performed to study heterogeneity in results, and which study characteristics were included in these analyses.

	Sensitivity analysis

[Optional, level 3 heading]
	Pre-planned sensitivity analyses should be stated here. These could include restricting analyses to a particular subgroup of patients, or to studies without a particular methodological shortcoming. Also, different statistical models can be presented here i.e. a multivariate model in which multiple prognostic ability measures are meta-analysed together (see Snell et al, J Clin Epidemiol 2016).

	Rating the certainty of evidence and summary of findings

[Recommended, level 3 heading]
	This section should describe the methods used to judge the overall quality of the evidence available and the approach used to prepare a Summary of Findings table. 
For interpreting the certainty (confidence) of the results of a review of intervention effectiveness, Grades of Recommendation, Assessment, Development, and Evaluation (GRADE) was developed. This approach assesses the overall quality of evidence for the estimate of effect by addressing five domains: risk of bias, inconsistency, imprecision, indirectness and publication bias. 
Guidance for applying GRADE to prognosis systematic reviews has not been finalised, but proposed extensions are available for reviews of overall prognosis (Iorio et al, BMJ 2015) and prognostic factors (Huguet et al, Syst Rev 2013). Compared to reviews of intervention studies, allowing for heterogeneity (the inconsistency domain) might be more acceptable in reviews of prognostic model and factor studies due to the inevitable heterogeneity caused by study differences in methods of measurement, adjustment factors and statistical analysis methods, amongst others. Further, the threat of selective reporting or publication bias in reviews of prognosis studies may be more severe than in reviews of intervention studies, due to the aforementioned problems of exploratory studies, poor reporting, and biased analysis methods.

	
	

	Results

[Fixed, level 1 heading]
	

	Results of the search

[fixed, level 2 heading]
	The results section of the full review should start with a summary of the results of the search, reporting the number of citations identified by the electronic and other search strategies, the number for which full reports were retrieved, the number of relevant citations identified, and the number of unique studies that were finally included. Brief details should be given of the occurrence of duplicate citations of the same studies. Similar details should be given for the results of searching other sources where possible (for example hand searching, correspondence and reference lists). 
An overview of the selection process should be given. This can be summarized using a flow diagram, and it is recommended that authors include one as an additional Figure.

The number of included studies should be clearly stated, together with the numbers of participants and the number who developed the outcome(s) of interest. If a review evaluates more than one prognostic/predictive factor or model (e.g. comparing a certain index factor/model to one or more comparator factors/models), these numbers should be given for each factor or model. Where pairwise comparisons are based on direct (within study) comparisons, the number of studies and patients available for each comparison should be stated. For example, if you are interested in the predictive performance of 2 specific prognostic models, indicate how often these models have been applied on the same data, and how often only one of the models was applied on a specific dataset.
 

Individual details of the studies are tabulated in the ‘Characteristics of included studies’ table. A succinct summary of the key characteristics of the design, participants, prognostic/predictive factor or model, predicted outcome(s), timing, and other methodological issues presented in this table should be given. In some circumstances an additional table may be useful to give a tabular summary of the different factors or models that were encountered, or other aspects of the study. If such a table is produced a link to it must be created at an appropriate place in this section.

 

The number of excluded studies should be mentioned here and refer to the information contained in the ‘Characteristics of Excluded Studies’ tables, providing a succinct summary of why studies were excluded from the review. List only studies excluded at a late stage of the review process, for example after full text screening.

	Risk of bias assessment of included studies
[fixed, level 2 heading]
	A figure summarising overall risk of bias, and a table of the risk of bias ratings for individual studies can be produced in RevMan5 for PROBAST (by changing the labels), and should be linked to the text in this section. For QUIPS it is not possible to produce this figure in RevMan5, so it should be created in a different program and imported into RevMan5. The text should summarize the general risk of bias of the included studies, its variability across studies and any important flaws across included studies which may threaten the validity of the results. The criteria that were used to assess the risk of bias should be described in the ‘Methods’ and not here. For reviews that evaluate more than one index and comparator factor or model, reporting of methodological quality by factor/model should be considered if there are important differences.

	Findings

[fixed, level 2 heading]
	The main findings on the overall prognosis estimates and of the prognostic ability of the factors or models under review should be presented, together with the results of the planned comparisons between index and comparator factors/models, if applicable. Each pre-planned outcome should be listed here, in the same order as in the Summary of Findings table, even if no results were reported. The section should directly address the objectives of the review rather than list the findings of the included studies in turn. The focus should be on reporting the pattern of results across all the included studies. Numerical summaries and results of statistical analyses may best be summarized in additional tables and a link to the table placed in the text where they are discussed. Links to relevant forest plots and summary calibration plots may also be placed in the text. 
 

Subheadings are encouraged if they make reading easier (for example, for each index factor or model if a review addresses more than one). Any exploration of heterogeneity, sensitivity analyses and investigations of possible biases that were undertaken should be reported.

Inferences should be avoided in the results section.

	
	

	Discussion

[Fixed, level 1 heading]
	

	Summary of main results

[fixed, level 2 heading]
	Summarize the main findings on the overall prognosis, prognostic effects or performance of models. This description should mirror the Summary of Findings table (it may be easiest to create this table before writing this section). Summarize the relevance of the findings of investigations of heterogeneity. There should also be comment on the homogeneity and the completeness of the evidence in terms of whether it was possible to address all the objectives of the review and the degree to which uncertainties remain. Consideration should be given to the amount of data available to address the primary hypotheses.

	Certainty of the evidence
[fixed, level 2 heading]
	Summarize any decisions to downgrade the certainty of evidence for key outcomes presented in the Summary of Findings table(s).

	Strengths and weaknesses of the review

[fixed, level 2 heading]
	State the strengths and limitations of the review with regard to preventing bias. These may be factors within, or outside, the control of the review authors. The discussion might include whether all relevant studies were identified, whether all relevant data could be obtained, or whether the review methods used (for example, searching, study selection, data extraction, and analysis) could have introduced bias. Marginal decisions around the inclusion, appraisal or aggregation of studies should be acknowledged. These might include adjusting or transforming data for analysis. The degree to which robust conclusions can be drawn if the study results are notably heterogeneous should be discussed. 

	Applicability of findings to clinical practice and policy

[fixed, level 2 heading]
	Describe how well the review question has been addressed by the evidence presented in the review. The authors should consider the relevance of the patients, factors or models and settings that were included in the review to the review objectives. Identify the limits of the situations to which the evidence from the included studies definitely applies. For example, studies from secondary care may have limited relevance to primary care, or the predictors have been measured in a way that is not available in certain settings. Comments on how the results of the review fit into the context of current practice should also be included here, although authors should bear in mind that current practice might vary internationally. Information presented here should be used when considering implications for practice and research.

	Agreements and disagreements with other studies or reviews
[Optional, level 2 heading]
	Comments on how the included studies fit into the context of other published reviews, and comparison of results with other related reviews might be discussed here, stating clearly whether the other evidence was systematically reviewed. 

	
	

	Authors’ conclusions

[Fixed, level 1 heading]
	The primary purpose of the review should be to present information, rather than to offer advice. Conclusions of the authors are divided into two sections: ‘Implications for practice’ and ‘Implications for research’.

	Implications for practice

[fixed, level 2 heading]
	The implications for practice should be as practical and unambiguous as possible. They should not go beyond the evidence that was reviewed and be justifiable by the data presented in the review. 

	Implications for research

[fixed, level 2 heading]
	This section of Cochrane reviews is used increasingly by people making decisions about future research, and authors should try to write something that will be useful for this purpose. As with the ‘Implications for practice’, the content should be based on the available evidence and should avoid the use of information that was not included or discussed within the review.

 

In preparing this section, authors should consider the different aspects of research, perhaps using types of studies, index factors or models, study population, predicted outcome and timing. Implications for how research might be done and reported should be distinguished from what future research should be done. It is important that this section is as clear and explicit as possible. General statements that contain little or no specific information, such as “Future research should be better conducted” or “More research is needed” are of little use to people making decisions, and should be avoided. If ongoing studies are likely to address remaining uncertainties in future versions of the review, they should be briefly acknowledged here.
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	Contribution of authors

[Fixed, level 1 heading]
	The names and contribution of the present co-authors should be described in this section. One author, usually the contact author, should be identified as the guarantor of the review. All authors should discuss and agree on their respective descriptions of contribution before the review is submitted for publication in the Cochrane Database of Systematic Reviews. When the review is updated, this section should be checked and revised as necessary to ensure that it is accurate and up to date.

 

The following potential contributions have been adapted from Yank et al (Yank et al, JAMA 1999). This is a suggested scheme and the section should describe what people did, rather than attempt to identify within which of these categories someone’s contribution falls. Ideally, the contributors should describe their contribution in their own words:

 

· Conceiving the review;

· Designing the review;

· Co-ordinating the review;

· Data collection for the review

· Designing search strategies;

· Undertaking searches;

· Screening search results;

· Organising retrieval of papers;

· Screening retrieved papers against inclusion criteria;

· Appraising quality of papers;

· Extracting data from papers;

· Writing to authors of papers for additional information;

· Providing additional data about papers;

· Obtaining and screening data on unpublished studies;

· Data management for the review;

· Entering data into RevMan5;

· Analysis of data;

· Interpretation of data;

· Providing a methodological perspective;

· Providing a clinical perspective;

· Providing a policy perspective;

· Providing a consumer perspective;

· Writing the review;

· Providing general advice on the review;

· Securing funding for the review;

· Performing previous work that was the foundation of the current study.
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	Authors should report any conflict of interest that might be perceived by others as being capable of influencing their judgements, including personal, political, academic and other possible conflicts, as well as financial conflicts. Authors must state if they have been involved in a study included in the review. Details of The Cochrane Collaboration’s policy on conflicts of interest appear in Chapter 2 of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2006).

 

Financial conflicts of interest cause the most concern, and should be avoided, but must be reported if there are any. Any secondary interest (such as personal conflicts) that might unduly influence judgements made in a review (concerning, for example, the inclusion or exclusion of studies, assessments of the validity of included studies or the interpretation of results) should be reported.
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	Differences between protocol and review

[Fixed, level 1 heading]
	Authors should report and clearly explain why the differences between the methods reported in the protocol and the full review exist.

	
	

	Published notes

[Optional, level 1 heading]
	These will be published in the Cochrane Database of Systematic Reviews. They may include:

· Editorial notes and comments from the CRG and the Prognosis Methods Group , for example where issues highlighted by editors or referees are believed worthy of publication alongside the review;

· A summary of previous changes to the review. Changes since the previous published version must be stated under ‘What’s new’.

 

The published notes must be completed for all withdrawn publications to give the reason for withdrawal. Only the cover sheet and published notes are published for withdrawn protocols and reviews.
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