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WHAT'S NEW?

Corrections and changes in version 4.2.0 (March 2003) of the
Handbook

Major corrections and changes:

Section 5 and Appendices 5: these have been revised and updated.
Section 8: this has been amended dlightly to mention the addition of the generic inverse
variance method to RevMan 4.2 and the ability to include additional figures.

Minor corrections:

Acknowledgements: the help of additional people in the preparation of this version of the
Handbook has been acknowledged.

Additional figures: relevant sections have been amended to note the ability to include
additional figuresin Cochrane reviews (using RevMan 4.2).

Appendix 2a, section 2a.1: the categories for sources of support have been changed to
‘internal’ and ‘externa’.

Appendix 2a, section 2a.3: the way to describe a search of the * Cochrane Central Register
of Controlled Trials (CENTRAL)’ in the abstract for a Cochrane review has been
clarified.

Appendix 2c: the permission to publish form has been removed while it is being revised
(this has also led to a change in section 2.2.3).

Some typographical mistakes have been corrected.

Corrections and changes in version 4.1.6 (January 2003) of the
Handbook

Major corrections and changes:

Section 1: this has been updated and information has been added on The Cochrane
Collaboration Open Learning Material for Cochrane Reviewers.

Section 3.2: the policy on the withdrawal of protocols has been updated.

Section 10.10: the policy on the withdrawal of reviews has been added.

Appendix 1: this has been added to provide information on The Cochrane Collaboration
Open Learning Material for Cochrane Reviewers.

Minor corrections:

Some typographical corrections have been made.

The name for the * Cochrane Controlled Trias Register (CENTRAL/CCTR)’ has been
changed to the * Cochrane Central Register of Controlled Trials (CENTRAL)'.

Sources of support: this has been updated to reflect the support from the National Health
Service Research & Development Programme, UK and the Health Research Board,
Ireland.
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Acknowledgements: the help of additional people in the preparation of this version of the
Handbook has been acknowledged.

Section 4.5: an additiona example (children versus adults) has been added of why
separate reviews might be done.

Section 9.7: this has been amended to clarify the distinction between ‘ no evidence of an
effect’ and ‘no evidence of effect’.

Appendix 2a, 2a.4 Text, Results: this has been amended to clarify the distinction between
‘no evidence of an effect’ and ‘ evidence of no effect’.

Appendix 2a, 2a.5 Conflict of interest: suggested wording if there no known conflicts of
interest has been changed to * None known'.

Corrections and changes in version 4.1.5 (April 2002) of the
Handbook

Internet addresses: the list of Internet addresses has been reduced to the three official
Cochrane Collaboration sites that are mirrors of each other (i.e. www.cochrane.de,
www.cochrane.org and www.update-software.com/ccweb).

Appendix 2a, Section 2a.2: it has been clarified that help with synopses should be sought
directly from the Cochrane Consumer Network, rather than the Australasian Cochrane
Centre.

Corrections and changes in version 4.1.4 (October 2001) of the
Handbook

Major corrections:

Section 2.3: the suggested wording to use when versions of Cochrane reviews are
published in paper journals has been revised.

Minor corrections:

Section 9.7: advice has been added on the balanced interpretation of analyses when the
confidence interval for the effect estimate overlaps the null value.
Section 10.11: the address of the Comments and Criticisms web page has been updated.

Corrections and changes in version 4.1.3 (June 2001) of the
Handbook

Minor corrections:

Section 9.7: this has been expanded to include more discussion of the interpretation of
results that are not statistically significant.

Appendix 5a: a contact address has been added for the International Register of Clinical
Trials Registers.
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Corrections and changes in version 4.1.2 (March 2001) of the
Handbook

Major corrections:

Appendix 6: this has been replaced with an updated version.

Minor corrections:

Section 1.0: the new name (Cochrane Methodology Register) has replaced "Cochrane
Review Methodology Database'.

Glossary: Three terms have been added: inter-rater reliability, intra-rater reliability and N
of 1 randomised trial.

Corrections and changes in version 4.1.1 (December 2000) of the
Handbook

Major corrections:

Section 10.10: the revised Cochrane Collaboration policy that reviews should be updated
at least every 2 years (instead of every year) has been added. This policy was agreed by
the Steering Group in October 2000.

Minor corrections:

Section 10.10: The Collaboration policy that protocols that have not been converted into
full reviews within two years should generally be withdrawn from the CDSR (stated in
section 3.2) has been restated here.

Section 10.11: the mention that software is being developed to help Criticism Editors to
coordinate the reviewers responses to comments and criticisms has been del eted.
Appendix 5a: Thelist of registers has been replaced by the URLs for online registers of
registers

Corrections and changes in version 4.1.0 (June 2000) of the
Handbook

Major corrections and changes

Chapter 2: additional guidance has been added on the publication of Cochrane Reviewsin
journals.

Chapter 5: this has been updated.

Chapter 6: this has been updated.

Chapter 11: anew section (11.6) has been added on the conversion of reviews that used
individual patient datainto Cochrane Reviews
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Appendix 2a, synopses: The guidance on preparing synopses has been changed to reflect
the new policy that responsibility for the approval of the synopsisto beincludedina
Cochrane review rests solely with the relevant review group.

Appendix 2a: a section has been added to show the elements of Cochrane protocols and
reviews that should be published.

Minor corrections

Acknowledgements: the help of additional people in the preparation of this version of the
Handbook has been acknowledged.

Appendix 2a, Text: The importance of keeping searches up-to-date has been added to the
guidance on the content of the Search strategy section of the text of a Cochrane Review.
Appendix 2a, references: the title of the Flanagin 1998 reference has been corrected.

Corrections and changes in Version 4.0.0 (July 1999) of the
Handbook

The Handbook has been thoroughly revised to take account of the changesin RevMan.
We have a so taken the opportunity to update several other sections of the Handbook.

Corrections and changes in Version 3.0.2 (September 1997) of
the Handbook (Cochrane Library 1997, Issue 4)

Major corrections and changes

1. In appendix 2c, 'Conditions of publication’, it has now been specified that a new
‘Conditions of publication’ form should be filled out with each substantive revision of a
review.

2. In order to keep version numbers of the Handbook consistent with version numbers of
RevMan, the Handbook will now make use of three digits:

o thefirst digit indicates a new release of RevMan and the Handbook,

e the second digit indicates an interim release of RevMan and the Handbook,

e the third digit indicates changes to the Handbook only.

Minor corrections and changes

1.Section 5.5 on handsearching has been updated to take account of the development of
the control register on studies that might be relevant for inclusion in Cochrane Reviews
(CENTRAL).

2. The glossary has four additions, CENTRAL, trend, Trials Register Development Group
and peer review. The terms Handsearching and Cochrane Controlled Trials Register
(CCTR) have been updated.

3. Synapse Publishing Inc. have put aversion of the Handbook on the WWW at the
following address: hhtp://www.medlib.com/cochranehandbook/.

4. Corrections have been made to the references in appendix 2a.6.

5. Thelist of handbook versions and related resources has been updated.

6. About the Handbook and What's New have been updated.
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Corrections and changes in Version 3.0.1 (December 1996) of the
Handbook (Cochrane Library 1997, Issue 3)

Major corrections and changes

1. Appendix 11a, 'Practical methodology of meta-analyses (overviews) using updated
individual patient datal, was added to the Handbook.
2. Appendix 5a, 'Registers of clinical trials, was updated.

Minor corrections and changes

1. All references to publications included in the Cochrane Library were updated ("How to
cite the Handbook'; references: section 1; references; section 3; references. section 4;
references: section 6; references. section 8; Appendix 5b; Appendix 5c.).

Corrections and changes in Version 3.0.0 (October 1996) of the
Handbook (Cochrane Library, Issue 1)

1. Editorial responsibility

Responsibility for maintaining material formerly contained in Sections| to V of The
Cochrane Collaboration Handbook was devolved as described below. The Handbook
now consists solely of what was formerly Section V1: Preparing and Maintaining
Systematic Reviews (Oxman, 1995). Cynthia Mulrow, director of the San Antonio
Cochrane Center, joined Andy Oxman as co-editor. The entire Handbook was revised in
response to suggestions we have received regarding the previous edition of the Handbook
and the Training Manual prepared by the San Antonio Cochrane Center.

Editorial responsibilities for written material prepared on behalf of the Cochrane
Collaboration has been evolving and it became clear in 1995 that new arrangements were
required to deal with new circumstances. At its meeting 27 February 1996 in San
Francisco the Steering Group established an Editorial Board to oversee the preparation of
written material prepared on behalf of the Collaboration. Thisis one of five groups
responsible for core functions that report directly to the Steering Group. The other groups
responsible for core functions are the Software Devel opment Group, the Trials Registers
Development Group, a group responsible for forthcoming Colloquia, and the editorial
team for the Handbook.

Further changes in editorial responsibility were proposed by lain Chalmers and Andy
Oxman to accommodate several developments, including:

e potential duplication of effort, and confusion regarding the roles of the Editorial Board
and the Handbook editorial team

o theavailability of CDSR and the development of modulesin CDSR for Cochrane
Centres, Fields, MGs and the Consumer Network as well asfor CRGs
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¢ the establishment of an elected Steering Group with representatives for each type of
entity and the formation of groups responsible for core functions, which are directly
responsible to the Steering Group

The proposed changes were circulated to all registered groups and approved by the
Steering Group at its meeting 19 August 1996. The new arrangements are as follows:

Material about Responsible group Current co-ordinator

The Collaboration  Editorial Board Jos Kleijnen

Core Functions:

Handbook Handbook Advisory Group Andy Oxman &
Cynthia Mulrow

Software Software Development Group Monica Fischer

Trialsregisters Trials Registers Development Group Kay Dickersin &
Jean-Pierre Boissel

Registered groups:

CRGs CRG reps on Steering Group CRG repsto decide

Cochrane Centres  Centre directors on Steering Group Peter Ggtzsche

Fields Field rep on Steering Group Field rep to decide

Consumer Network  Consumer reps on Steering Group ~ Consumer reps to decide

MGs MG rep on Steering Group Andy Oxman

2. Abstracts

Abstracts are no longer optional and the subheadings used in abstracts have been changed
to:

Objectives

Search strategy

Selection criteria

Datacollection & analysis

Main results

(see section 2a.2 in appendix 2a.)

3. Descriptions of methods used by Collaborative Review Groups

All reviews should state specifically when the register of trials maintained by the CRG
responsible for the review was last searched for relevant studies. Descriptions of the
methods used to develop and maintain CRG registers of trials are included in CRG
modules published in the Cochrane Database of Systematic Reviews (CDSR). Other
standardised methods used by a CRG should also be described in the group's module.
Reviewers should state explicitly that they have used these methods and when they have
used methods that differ from the standard methods used by a group.

4. Reviews of non-experimental evidence

Some CRGs, Fields and Methods Groups (M Gs) have begun to explore ways of
incorporating non-experimental evidence in reviews when thisis appropriate. These
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developments are reflected in changing the terminology from 'trials' to 'studies’ and adding
"Types of studies as a new subheading under 'Selection criterid.

5. Links between the Handbook and related resources

The Handbook is being linked to several related resources (see 'About the Handbook'").
These include: the Cochrane Review Methodol ogy Database, the San Antonio Cochrane
Center's Training Manual, Review Manager, a glossary, afrequently asked questions
(FAQ) list, alibrary of examples, alibrary of dides, aregister of empirical
methodological studies, systematic reviews of those studies, and modules prepared by
MGsfor inclusionin CDSR.

6. Conflict of interest

A conflict of interest statement will be included in all Cochrane Reviews beginning with
the second issue of the Cochrane Library in 1997 (see section 2a.2 and section 2a.4 in
appendix 2a).

Proposed changes that have not yet been implemented

Conclusions

Because the results of areview can beinterpreted differently depending on one's
perspective and circumstances, the Steering Group decided in 1994 to separate the
conclusions of areview from the rest of the review, and to attach conclusions or
commentaries from Fields and other entities representing different perspectives (along
with the reviewers conclusions) to reviewsin CDSR. However, practical arrangements
for preparing and maintaining these have not yet been developed. Reviewers
conclusions, including implications for practice and implications for research, are
currently maintained as part of the text of each review.

10
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1. INTRODUCTION

Healthcare providers, consumers, researchers, and policy makers are inundated with
unmanageable amounts of information. We need systematic reviews to efficiently
integrate valid information and provide a basis for rational decision making (Mulrow
1994). Systematic reviews establish where the effects of healthcare are consistent and
research results can be applied across populations, settings, and differences in treatment
(e.g. dose); and where effects may vary significantly. The use of explicit, systematic
methods in reviews limits bias (systematic errors) and reduces chance effects, thus
providing more reliable results upon which to draw conclusions and make decisions
(Antman 1992, Oxman 1993b). Meta-analysis, the use of statistical methods to
summarise the results of independent studies, can provide more precise estimates of the
effects of healthcare than those derived from the individua studiesincluded in areview
(Oxman 1993a, Sacks 1987, L'Abbe 1987, Thacker 1988).

Wider recognition of the key role of reviews in synthesising and disseminating the results
of research has prompted people to consider the validity of reviews. Inthe 1970s and
early 1980s, psychologists and social scientists drew attention to the systematic steps
needed to minimise bias and random errorsin reviews of research (Light 1971, Glass
1976, Rosenthal 1978, Jackson 1980, Cooper 1982). It was not until the late 1980s that
people drew attention to the poor scientific quality of healthcare review articles (Mulrow
1987, Y usuf 1987, Oxman 1988). However, recognition of the need for systematic
reviews of healthcare has grown rapidly and continues to grow, as reflected by the
number of articles about review methods and empirical studies of the methods used in
reviews (CMR 2003), the number of systematic reviews published in healthcare journals
(NHS CRD 2003), and the rapid growth of The Cochrane Collaboration (CDSR 2003).

This Handbook builds on the work of alarge number of people, including those
represented in the Cochrane Methodology Register (CMR 2003), input from Cochrane
Methods Groups, practical experience and feedback from Collaborative Review Groups
(which have taken on the daunting task of systematically reviewing the effects of
healthcare within their areas of interest), and Cochrane Centres (which provide training
for reviewers).Whenever possible recommendations made here are based on empirical
evidence and advice from Cochrane Methods Groups.

Our aim isto help reviewers make good decisions about the methods they use, rather than
dictate arbitrary standards. However, where the Cochrane Collaboration has laid down
policy, which must be followed by Cochrane reviewers, thisis made clear. The guidelines
provided here are intended to help reviewers to be systematic and explicit (not
mechanistic!) about the questions they pose and how they derive answers to those
questions. These guidelines are not a substitute for good judgement.

The Cochrane Collaboration and the Cochrane Reviewers Handbook focus particularly on
systematic reviews of randomised controlled trials (RCTs) because they are likely to
provide more reliable information than other sources of evidence on the differential
effects of alternative forms of healthcare (Kunz 2003). Systematic reviews of other types
of evidence can also help those wanting to make better decisions about healthcare,
particularly forms of care where RCTs have not been done and may not be possible or
appropriate. The basic principles of reviewing research are the same, whatever type of

11



Cochrane Reviewers' Handbook 4.2.0

evidence is being reviewed. Although we focus mainly on systematic reviews of RCTS,
we address issues specific to reviewing other types of evidence when thisis relevant.
Fuller guidance on such reviews is being devel oped.

Cochrane Reviews have a standard format that we describe in the next section (section 2).
Those preparing areview should begin by developing a protocol (Section 3). The seven
succeeding sections are organised according to the steps of preparing and maintaining a
systematic review:

Formulating the problem

L ocating and selecting studies
Quality assessment of studies
Collecting data

Analysing and presenting results
Interpreting results

Improving and updating reviews

In the last section we take up specific issues about using individual patient datain
reviews.

In 2002, the Cochrane Collaboration Open Learning Material for Cochrane Reviewers
was prepared to accompany the Cochrane Reviewers Handbook in hel ping people who
are working on a Cochrane Review. It does not replace the Handbook, instead it provides
aframework to progressing through the Handbook, supplementing it with examples and
activities along the way (http://www.cochrane-net.org/openlearning/). More information
on thismaterial is availablein Appendix 1.
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2. FORMAT OF A COCHRANE REVIEW

The format of a Cochrane Review has several objectives. It helps readersto find the
results of research quickly and to assess the validity, applicability and implications of
those results. It guides reviewersto report their work explicitly and concisely, and
minimises the effort required to do this. The format is also suited to electronic publication
and updating, and it generates reports that are informative and readable when viewed on a
computer monitor or printed.

Mike Clarke, Murray Enkin, Chris Silagy, and Mark Starr developed the original format
of a Cochrane Review, with input from many others. The format is flexible enough to fit
different types of reviews, including those making a single comparison, those making
multiple comparisons and those prepared using individual patient data. Modifications of
the format of Cochrane Reviews may be desired for avariety of reasons. However,
because of the huge effort it can take to change the structure of reviews in The Cochrane
Database of Systematic Reviews (CDSR), the format must be well defined and fixed.
Some minor changes have been made from the format described in the first (1994) edition
of the Handbook. These changes have been made based on the experience of
Collaborative Review Groups, feedback from users of Cochrane Reviews and suggestions
brought forward through the Review Manager (RevMan) Advisory Group, which has
devel oped specifications for the software that is used to prepare Cochrane Reviews. The
RevMan software is designed to help reviewers in constructing reviews in the appropriate
format and to prepare files required to transfer reviews electronically.

Each review consists of:

acover sheet - giving thetitle, citation details and contact addresses

asynopsis— prepared in collaboration with the Australasian Cochrane Centre

an abstract - using a structured format

the text of the review - consisting of an introduction (background and objective),

materials (selection criteria and search strategy) and methods, results (description of

studies, methodological quality, and results), discussion and reviewers conclusions.

¢ tablesand figures - showing characteristics of the included studies, specification of the
interventions that were compared, the results of the included studies, alog of the
studies that were excluded, and additional figures relevant to the review.

o references

Standard headings and tables guide reviewers when preparing their report and make it
easier for readersto identify information that is of particular interest to them. The
headings are listed below. The content that should follow each heading and the elements
that will be published are described in appendix 2a (Guide to the format of a Cochrane
Review).

2.1 Outline of a Cochrane Review

Cover shest:
Title
Reviewers
Sources of support

14
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What's New

Text of review:
Synopsis
Abstract
Background
Objectives
Search strategy
Selection criteria
Data collection & analysis
Main results
Reviewers' conclusions
Background
Objectives
Criteriafor selecting studies for thisreview
Types of studies
Types of participants
Types of interventions
Types of outcome measures
Search strategy for identification of studies
Methods of the review
Description of studies
Methodological quality
Results
Discussion
Reviewers' conclusions
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2.2 Conflict of interest

2.2.1 General principle

Cochrane Reviews should be free of any real or perceived bias introduced by the receipt
of any benefit in cash or kind, any hospitality, or any subsidy derived from any source that
may have or be perceived to have an interest in the outcome of the review. It isamatter of
Cochrane Collaboration policy that direct funding from a single source with a vested
interest in the results of the review is not acceptable.

2.2.2 Recommendations

The following recommendations are taken from the Collaboration's Code of Conduct for
Avoiding Potential Financial Conflicts of Interest (see appendix 2b):

e Receipt of benefits from any source of sponsored research must be acknowledged and
conflicts of interest must be disclosed in CDSR and other publications that emanate
from the Collaboration.

e |f aproposal raisesaquestion of serious conflict of interest, this should be forwarded
to the local Cochrane Centre for review (and the Steering Group notified accordingly).

e |tisnot mandatory to send funding proposalsto the local Cochrane Centre or Steering
Group prior to accepting them. However, thiswould be desirable in the cases of
restricted donations, or any donation that appears to conflict with the general principle
noted above.

2.2.3 Conflict of interest statements in reviews

Under the heading 'Conflict of interest' reviewers should report any conflict of interest
capable of influencing their judgements, including personal, political, academic and other
possible conflicts, aswell asfinancial conflicts. It isimpossible to abolish conflict of
interest, since the only person who does not have some vested interest in asubject is
somebody who knows nothing about it (Smith 1994). Financial conflicts of interest cause
the most concern, can 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 areview (concerning, for example, the inclusion or exclusion of studies,
assessments of the validity of included studies or the interpretation of results) should be
reported.

Disclosing a conflict of interest does not necessarily reduce the worth of areview and it
does not imply dishonesty. However, conflicts of interest can influence judgementsin
subtle ways. Reviewers should let the editors of their Collaborative Review Group know
of potential conflicts even when they are confident that their judgements were not or will
not be influenced. Editors may decide that disclosure is not warranted or they may decide
that readers should know about such a conflict of interest so that they can make up their
own minds about how important it is. Decisions about whether or not to publish such
information should be made jointly by reviewers and editors.
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To help ensure the integrity and perceived integrity of Cochrane Reviews, al reviewers
must sign the relevant statements in the form giving the Cochrane Collaboration
permission to publish their review in addition to disclosing conflicts of interest (see
appendix 2c).

2.3 Publication of Cochrane Reviews in print journals and books

Reviewers may wish to seek co-publication of Cochrane Reviewsin peer-reviewed
medical journals, particularly in those journals that have expressed enthusiasm for co-
publication of Cochrane Reviews. For the Cochrane Collaboration, there is one essential
condition of co-publication: Cochrane Reviews must remain free for dissemination in any
and all media, without restriction from any of them. To ensure this, Cochrane reviewers
grant the Collaboration world-wide licences for these activities, and do not sign over
exclusive copyright to any journal or other publisher. A journal isfree to request a non-
exclusive copyright that permitsit to publish and re-publish areview, but this cannot
restrict the publication of the review by the Cochrane Collaboration in whatever form the
Collaboration feels appropriate.

Reviewers are strongly discouraged from publishing Cochrane Reviews in journals before
they are ready for publication in CDSR. This applies particularly to Centre directors and
editors of Review Groups. However, journals will sometimes insist that the publication of
the review in CDSR should not precede publication in print. When thisisthe case,
reviewers should submit areview for publication in the journal after agreement from their
CRG editor and before publication in CDSR. Publication in print should not be subject to
lengthy production times, and reviewers should not unduly delay publication of a
Cochrane Review either because of delays from ajournal or in order to resubmit their
review to another journal.

Journals can also request revision of areview for editoria or content reasons. External
peer review provided by journals may enhance the value of the review and should be
welcomed.

Journals generally may require shorter reviews than those published in CDSR. Selective
shortening of reviews may be appropriate, but there should not be any substantive
differences between the review as published in the journal and CDSR. If areview is
published in ajournal, it should be noted that a fuller and maintained version of the
review isavailable in CDSR. Typicaly, this should be done by including a statement
such asthe following in the introduction: ‘A more detailed review will be published and
updated in the Cochrane Database of Systematic Reviews.Reference’ The reference
should be to the protocol for the review published in CDSR. A similar statement should
be included in the introduction if areview is published in CDSR prior to publishing a
version of thereview in ajournal. After aversion of a Cochrane Review has been
published in ajournal, areference to the journal publication must be added under the
heading 'Other published versions of thisreview'. Reviewers are also encouraged to add
the following statement to versions of Cochrane Reviews that are published in journals:
"This paper is based on a Cochrane review published in The Cochrane Library YYYY,
Issue X (see www.CochraneL ibrary.net for information). Cochrane reviews are regularly
updated as new evidence emerges and in response to comments and criticisms, and The
Cochrane Library should be consulted for the most recent version of the review." This
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statement should refer to the latest version of The Cochrane Library in which the
Cochrane review appears.

Reviewers whose primary affiliation is a Cochrane entity should include the following
sentence when publishing an article that is not about the Cochrane Collaboration or does
not reflect officia policy: “The views expressed in this article represent those of the
authors and are not necessarily the views or the official policy of the Cochrane
Collaboration”. In addition, the following modification of the disclaimer published in The
Cochrane Library should be added to Cochrane Reviews published in journals. “The
results of a Cochrane Review can be interpreted differently, depending on people's
perspectives and circumstances. Please consider the conclusions presented carefully. They
are the opinions of review authors, and are not necessarily shared by the Cochrane
Collaboration.”

The passage below can be provided to journal editors upon submission of areview for
publication, and the letter of submission should be copied to the CRG editors for
information. This policy and procedure may be new to some journal editors and may
require direct discussion with the journal editor. The CRG editors should be informed of
any problems encountered in this process.

The following passage is suggested for inclusion in letters of submission to journal
editors:

This systematic review has been prepared under the aegis of the Cochrane Collaboration,
an international organisation that aimsto help people make well-informed decisions
about healthcare by preparing, maintaining and promoting the accessibility of systematic
reviews of the effects of healthcare interventions. The Collaboration's publication policy
permits journals to publish reviews, with priority if required, but permits the Cochrane
Collaboration also to publish and disseminate such reviews. Cochrane Reviews cannot be
subject to the exclusive copyright requested by some journals.

2.4 Publication of previously published reviews as Cochrane
Reviews

Most reviews that have been previously published (referred to as ‘previously published
reviews here) require substantial additional work before they can be published as a
Cochrane Review in CDSR. Inlight of this additional work and substantial differences
from the previously published review, the Cochrane Review can be considered a new
publication. The previously published version of the review must be referenced in the
Cochrane Review under the heading 'Other published versions of thisreview'. However,
it is generally not necessary to seek permission from the publisher of the previously
published review.

Occasionally a Cochrane Review will be similar enough to a previously published review
that the only change is in the formatting of the review. In these cases reviewers should
obtain permission from the publisher of the previously published review prior to
publishing the review in CDSR. If reviewers are in doubt about whether they should
request permission, they are encouraged to do so. Thisisunlikely to present a problem,
provided it is done well in advance of the planned submission to CDSR. If itisknownin
advance that thereisinterest in publishing a version of a Cochrane Review in ajournal,
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reviewers should not assign exclusive copyright to the journal (see section 2.3). The
Cochrane Collaboration does not require exclusive copyright. It istherefore not a
problem to publish aversion of a Cochrane Review in ajournal after it has been published
in CDSR, provided it is not called a Cochrane Review and that it is acknowledged that it is
based on a Cochrane Review (see section 2.3).

The conversion of individual patient data reviews into Cochrane Review is discussed in
section 11.6.

2.5 References

Smith 1994. Smith R. Conflict of interest and the BMJ. BMJ 1994; 308:4-5.
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3. DEVELOPING A PROTOCOL

3.1 Rationale for protocols

Preparing areview is acomplex process that comprises many judgements, aswell as
decisions about the process and the resources needed (see appendix 3a). Asin any
scientific endeavour, the methods to be used should be established beforehand. However,
reviews are by their nature, retrospective, since the studies included are usually identified
after they have been completed and reported. Therefore, it isimportant to make the
process as rigorous and well defined as possible (Light 1984b) while maintaining a
practical perspective. The reviewer’s knowledge of the results of the study may influence:
e the definition of a systematic review gquestion

e the criteriafor study selection

e the comparisons for analyses

¢ the outcomesto be reported in the review

Just as protocols for randomised trials must sometimes be changed to adapt to
unanticipated circumstances (such as problems with participant recruitment, data
collection or unexpected event rates), changesin areview protocol are sometimes
necessary. While every effort should be made to adhere to a predetermined protocol, it
should be recognised that thisis not always possible or appropriate. Changesin the
protocol should not be made on the basis of how they effect the results of the review.
Post hoc decisions (such as excluding sel ected studies) that are made when the impact on
the results of the review is known are highly susceptible to bias and should be avoided.
Asarule, changesin the protocol should be documented and reported, and 'sensitivity
analyses' (see section 8.10) of the impact of such decisions on the results of the review
should be made when possible.

The protocol for a Cochrane Review should consist of the following sections:
Cover sheet

Background

Objectives

Criteriafor considering studies for this review
Search strategy for identification of studies
Acknowledgements

Conflict of interest

Methods of the review

Additional references

Additional tables

The content of these sections for afull review is described in the appendix to section 2
(Guide to the format of a Cochrane Review). Guidelines for specific methodological
decisions regarding problem formulation, the identification, selection and assessment of
studies, data collection and analysis are given in section 4, section 5, section 6, section 7
and section 8.
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3.2 The background for a review

Weéll-formulated questions usually do not appear out of thin air. They occur in the context
of an already formed body of knowledge. This context should be addressed in the
background section of the review. It may include information about the biology,
epidemiology, public health importance, clinical relevance, or current practice regarding
the topic that will be addressed by the review. It should refer to any previously published
systematic reviews that address the same question or to existing controversy. This
background helps set the rationale for the review, and should explain why the questions
being asked are important. The background and objectives along with the proposed
search strategy and plans for collecting and analysing data form the basis of the protocol
of a Cochrane Review. Editors of Collaborative Review Groups appraise and give
feedback on these protocols before actual reviews are conducted. The protocol will also
be published in the Cochrane Database of Systematic Reviews and may be subject to
comments and criticisms from users of this.

Systematic reviews can, in general, be motivated by a number of factors. For example,
they can be conducted in an effort to resolve conflicting evidence, to answer questions
where the answer is uncertain or to explain variations in practice. While Cochrane
Reviews might be motivated by any of these and other factors, their primary aim should
be to summarise and help people to understand the evidence. Reviewers must be careful
not to impose their own values and preferences on others when answering the questions
they pose. They should help people make practical decisions about healthcare. This has
important implications for deciding whether or not to undertake a Cochrane Review, how
to formulate the problem that a review will address, how to develop the protocol and how
to present the results of the review.

e Questions should address the choices (practical options) people face when deciding
about healthcare.

¢ Reviews should address outcomes that are meaningful to people making decisions
about healthcare.

e Reviewers should describe how they will address adverse effects as well as benefits

e The methods used in areview should be selected to optimise the likelihood that the
results will provide the best current evidence upon which to base decisions.

e [tisimportant to let people know when there is no reliable evidence, or no evidence
about particular outcomes that are likely to be important to decision makers.

e Itisnot helpful to include evidence for which thereisahigh risk of biasin areview,
even if there is no better evidence.

o Similarly, it isnot helpful to focus on trivial outcomes simply because those are what
researchers have chosen to measure.

e Sofarasispossible, it isimportant to take an international perspective. The evidence
collected should not be restricted by nationality or language without good reason.

When the protocol is converted into afull review, the fact that this review was preceded
by a published protocol should be noted. It is Collaboration policy that protocols that have
not been converted into full reviews within two years should generally be withdrawn from
the CDSR. If aprotocol iswithdrawn for any reason other than it being superseded by a
review, awithdrawal notice should be published in CDSR for oneissue. Thereafter,
information on the withdrawal of the protocol should be noted in the CRG’s module.
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3.3 References
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4. FORMULATING THE PROBLEM

4.1 Rationale for well-formulated questions

Poorly focused questions lead to unclear decisions about what research to include and
how to summariseit.

Aswith any research, the first and most important decision in preparing areview isto
determine itsfocus (Light 1984b). Thisis best done by asking clearly framed questions.
Such guestions are essential for determining the structure of areview (Jackson 1980,
Cooper 1984, Hedges 1994). Specifically, they will guide much of the review process
including strategies for locating and selecting studies or data, for critically appraising their
relevance and validity, and for analysing variation among their results.

In addition to guiding the review process, areview's questions and objectives are used by
readersin their initial assessments of relevance. The readers use the stated questions and
objectives to judge whether the review is likely to be interesting and directly relevant to
the issues they face.

4.2 Key components of a question

There are several key components to a well-formulated question (Richardson 1995,
Counsell 1997) and these should be set in the Criteriafor selecting studies section of the
review. A clearly defined question should specify the types of people (participants), types
of interventions or exposures, and the types of outcomes that are of interest. 1n addition,
the types of studiesthat are relevant to answering the question should be specified. In
general the more precise one is in defining components, the more focused the review.
Equal precision in addressing each component is not necessary. For example, one might
wish to concentrate on various treatments for a particular stage of breast cancer, or
aternately to focus on a particular drug for any stage of breast cancer. Inthe former
example the stage and severity of the disease would be defined very precisely within the
Types of participants. Whereas, in the latter example, the treatment formulation would be
defined very precisely within the Types of intervention.

An overview of the key components follows with examples of useful issues to consider
for each component. Reviewers need to ensure that they understand the terminology used
to describe these components in different places and settings.

4.2.1 What types of people (participants)?

It is often helpful to consider the types of people that are of interest in two steps. First,
define the diseases or conditions that are of interest. Explicit criteria sufficient for
establishing the presence of the disease or condition should be developed. Second,
identify the population and setting of interest. Thisinvolves deciding whether oneis
interested in a special population group determined on the basis of factors such as age,
sex, race, educational status, or the presence of a particular condition such as angina or
shortness of breath. One might also be interested in a particular setting on the basis of
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factors such as whether people are living in the community; are hospitalised, in nursing
homes or chronic care institutions; or are outpatients.

Any restrictions with respect to specific population characteristics or settings should be
based on sound evidence. For example, focusing areview of the effectiveness of
mammographic screening on women between 40 and 50 years old can be justified on the
basis of biological plausibility, previously published systematic reviews and existing
controversy. On the other hand, focusing areview on a particular subgroup of people on
the basis of their age, sex or astrological birth-sign simply because of personal interests
when there is no underlying biologic or sociological justification for doing so should be
avoided. When there is uncertainty about whether there are important differencesin
effects among various subgroups of people, it is probably best to include al of the
relevant subgroups and then test for important and plausible differences in effect in the
analysis (see section 4.5 below and section 8).

4.2.2 What types of comparisons (interventions)?

The next key component of awell-formulated question is to specify the interventions that
are of interest. It isalso important to define the interventions against which these will be
compared, such as the types of control groups that are acceptable for the review. Give
thought to whether personsin a control group might receive interventions other than a
placebo, and whether those interventions overlap in any way with the active intervention
being tested. Thisissueisdiscussed further in the section on assessing the quality of
studies (section 6).

4.2.3 What types of outcomes?

The third key component of awell-formulated question is the delineation of particular
outcomes that are of interest. While all important outcomes should be included in
Cochrane reviews, trivial outcomes should not be included. Reviewers need to avoid
overwhelming readers with data that is of little or no importance. At the same time that
they must be careful not to leave out important data. If explicit criteria are necessary for
establishing the presence of those outcomes these should be specified. Likewise if
combinations of outcomes will be considered these need to be specified. For example, if
astudy only has data on nonfatal and fatal strokes combined, will this be included if the
guestion specifically relates to stroke death?

In general, Cochrane Reviews should include all reported outcomes that are likely to be
meaningful to people making a decision about the healthcare problem the review
addresses. Beyond this, it may be important to specify outcomes that are important to
decision makers, even when it isunlikely that datawill be found. For example, quality of
life is an important outcome, perhaps the most important outcome, for people considering
whether or not to use chemotherapy for advanced cancer, even if the available studies
only report survival data. In addition, reviewers should indicate how they will try to
include data on adverse effectsin their review. In regard to this, rather than including an
exhaustive list of adverse outcomes it may be more informative to summarise 'severe’ (e.g.
severe enough to require withdrawal of treatment) and minor adverse outcomes and
include appropriate description of these.
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It is sometimes possible to acquire unpublished data from investigators in order to
disentangle combined outcomes, as well as for other purposes (see section 7). Before
excluding a study that seems to meet criteriafor relevance, but has not reported results in
away that is adequate for the review, it isworth considering trying to obtain the necessary
information from the investigators.

4.2.4 What types of study designs?

Certain study designs are superior to others when answering particular questions.
Randomised controlled trials (RCTs) are considered by many the sine qua non when
addressing questions regarding therapeutic efficacy, whereas other study designs are
appropriate for addressing other types of questions. For example, questions relating to
aetiology or risk factors may be addressed by case-control and cohort studies. Reviewers
should consider up-front what study designs are likely to provide reliable data with which
to answer their questions.

Other aspects relevant to study design that are worth initial consideration are whether to
review studies that: have a placebo comparison group, evaluate outcomes in an unbiased
manner, or have a certain length of follow-up. The more restrictive reviewers are in
matching questions to particular aspects of design, the lesslikely they are to find data
specific to the restricted question. However, reviewing studies that are unlikely to provide
reliable data with which to answer the question is a poor use of time and can result in
misleading conclusions. If, for example, oneisinterested in whether atherapy improves
survival in patients with a chronic condition, it might be inappropriate to look at studies of
very short duration, except to make explicit the fact that they cannot address the question
of interest.

Because Cochrane Reviews address questions about the effects of healthcare, they focus
primarily on RCTs. There are two reasons why one should be cautious about including
non-randomised studiesin areview of the effects of healthcare, both relating to bias.
First, although it is possible to control for confounders that are known and measured using
other study designs, randomisation is the only way to control for confounders that are not
known or not measured. For clinical interventions, deciding who receives an intervention
and who does not is influenced by many factors, including prognostic factors. Empirical
evidence suggests that, on average, non-randomised studies tend to overestimate the
effects of healthcare (Sacks 1982, Chalmers 1983, Schulz 1995). However, a systematic
methodology review has shown that the extent and even the direction of biasin non-
randomised studies is often impossible to predict (Kunz 1998).

Second, although it is often difficult to locate RCTs (Dickersin 1994) and reviews that fail
to include unpublished trials may be biased towards overestimating the effectiveness of an
intervention (Dickersin 1993). The efforts of the Cochrane Collaboration to identify RCTs
have not been matched for the identification of other types of studies. Consequently,
including studies other than controlled trialsin areview may require additional effortsto
identify studies and to keep the review up-to-date, and might increase the risk that the
result of the review will be influenced by publication bias.

Despite the above concerns, it may sometimes be appropriate to conduct a systematic

review of non-randomised studies of the effects of healthcare. For example, occasionally
the course of adisease is so uniform or the effects of an intervention are so dramatic that
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it is unnecessary and unethical to conduct RCTs. Under such circumstances it would be
senselessto restrict areview to RCTs. While attention to the risk of bias should guide
decisions about what types of study designsto includein areview, individual reviewers
and Collaborative Review Groups must decide what types of studies are best suited to
specific questions.

4.3 Using the key components of a question to locate and select
studies

Once one has a well-formulated question, one should determine which key components to
focusonininitial searching strategies. For Cochrane Reviews searching for studiesis
greatly facilitated by the availability of specialised registers compiled by CRGs.
However, the extent to which these registers are devel oped varies and it may be necessary
for reviewers to conduct supplemental searches.

Searches that demand the simultaneous presence of several components or very specific
formulations of certain components are likely to be too specific and miss important
information. For example, if one searches for studies addressing long-term effects of
insulin therapy on renal function in type Il diabetics by demanding that they be indexed as
‘type |1 diabetes, 'insulin’, 'renal function' and 'long-term’, relevant studies are likely to be
missed. On the other hand if ‘insulin’ or 'type |1 diabetes is used alone as a search term,
hundreds of irrelevant reports are likely to be identified.

In general, useful key components to use when searching include the condition or disease
of interest and the intervention or exposure being evaluated. Although one may be
specifically interested in a particular setting, studies are often not indexed by the type of
setting in electronic databases. Also, multiple outcomes may be evaluated in studies,
some of which may be relevant to the review, but not part of the indexing of the article.
Thisissue is discussed further in the next section on locating and selecting studies (section
5).

Whatever search strategies are used, it will be necessary to go through a number of reports
and decide which ones are relevant and which ones are not relevant. Formulating a
question in terms of the types of participants, interventions, outcomes and study designs
of interest will lead naturally to specifying the criteria that will be used to select studies.
However, some additional effort is often needed to clarify the selection criteriaand
develop decision rules that are sensible and reproducible. If, for example, you are
reviewing studies of therapies for constipation, you must decide if you will review studies
addressing acute and/or chronic constipation as well as acceptable criteria for acute and
chronic. Areyou interested in the entire spectrum of severity of constipation or only in
severe constipation and how will you define 'severe? Do you want to review studies that
define constipation on the basis of a certain frequency of bowel movements per week or
limit yourself to studies that define constipation on the basis of symptoms such as
straining and hard stools? Will you only review studies that have determined the
underlying pathophysiologic mechanism of constipation or limit your review to certain
specific pathophysiologic disorders? Will you consider studies that merely state that
participants were 'constipated'.
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4.4 Using the key components of a question to guide data
collection

Details relevant to key components of questions are what reviewers will be collecting
from individual studies. Thus well-formulated questions are directly linked to the data
collection process because they guide: determination of final criteriathat will be used to
select appropriate studies for review, and what data should be abstracted from studies
meeting those selection criteria. Components of questions may also be directly related to
how one chooses to present and analyse data. These issues are discussed further in
section 6, section 7 and section 8.

4.5 Broad versus narrow guestions

The questions that a review addresses may be broad or narrow in scope. For example, a
review might address a broad question regarding whether antiplatelet agentsin general are
effective in preventing thrombotic eventsin humans. Alternatively, areview might
address whether a particular antiplatel et agent, such as aspirin, is effective in decreasing
the risks of a particular thrombotic event, stroke, in elderly persons with a previous
history of stroke. Asanother example, separate reviews might be done to investigate the
effectiveness of antibiotics to treat respiratory tract infections in young children and
adults.

Determining the scope of areview question is a decision dependent upon multiple factors
including perspectives regarding a question's relevance and potential impact; supporting
theoretical, biologic and epidemiological information; the potential generalisability and
validity of answers to the questions; and available resources.

There are several advantages and disadvantagesto initially asking broad or narrow
questions. Narrowly focused reviews may not be generalisable to multiple settings,
populations and formulations of an intervention. They can also result in spurious or
biased conclusionsin the same way that subgroup analyses sometimes do (see section
8.7). For example, areview of the effectiveness of aspirin for preventing strokesin
women could lead to a false conclusion that aspirin was not effective in women when in
truth there were not enough data to detect any significant difference in effect between men
and women. A narrow focusisat high risk of resulting in biased conclusions when the
reviewer isfamiliar with the literature in an area and narrows the inclusion criteriain such
away that one or more studies with results that are in conflict with the reviewer's beliefs
are excluded. Thereis also adanger that the known results of a series of studies of aclass
of interventions might influence the choice of a specific intervention from this class for a
narrow review.

The validity of very broadly defined reviews may be criticised for mixing apples and
oranges, particularly when there is good biologic or sociological evidence to suggest that
various formulations of an intervention behave very differently or that various definitions
of the condition of interest are associated with markedly different effects of the
intervention. Itisfineto mix apples and oranges, if your question is about fruit, but not if
your guestion is about vitamin C and you know that apples and oranges are different with
respect to vitamin C.
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Searches for data relevant to broad questions may be more time-consuming and more
expensive than searches relevant to narrowly defined questions. As broad gquestions may
be addressed by large sets of heterogeneous studies, the synthesis and interpretation of
data may be particularly chalenging. Broadly focused reviews can also become unwieldy
to present, maintain and understand.

One option that has been found useful isto build a broadly focused review on the basis of
a series of more narrowly focused reviews. For example, healthcare providers and
pregnant women who want to quit smoking are likely to want to know which smoking
cessation strategy to use - abroad question. A review that helps them to answer this
guestion could be built upon a series of more focused reviews that ask what the
effectiveness of a specific strategy, such as behaviour modification, is. Whether it makes
most sense to start with narrower questions and build up to a broader question, or to start
with abroad question and then divide it into a number of smaller questions depends on the
nature of the problem (e.g. how complex it is, how well understood it is, how much
research is available) and the particular circumstances of the reviewers and their CRG
(e.g. how well developed their specialised register is, the availability of resources, time
and interest).

4.6 Changing questions

While questions should be posed in the protocol before initiating the full review, these
questions should not become a straightjacket that prevents exploration of unexpected
issues (NHS CRD 1996). Reviews are analyses of existing data that are constrained by
previously chosen study populations, settings, intervention formulations, outcome
measures and study designs. It is generally not possible to formulate an answerable
question for areview without knowing some of the studies relevant to the question, and it
may become clear that the questions a review addresses need to be modified in light of
evidence accumulated in the process of conducting the review.

Although a certain fluidity and refinement of questionsisto be expected in reviews as one
gains afuller understanding of the problem, it isimportant to guard against biasin
modifying questions. Post-hoc questions are more susceptible to bias than those asked a
priori, and data-driven questions can generate fal se conclusions based on spurious results.
Any changes to the protocol that result from revising the question for the review should
be documented. When refining questionsit is useful to ask the following questions:

e What isthe motivation for the refinement?

¢ Wasit made after you had seen and been influenced by results from a particular study
or was it simply that you had not initially considered aternate but acceptable ways of
defining the participants, interventions or outcomes of interest?

e Areyour search strategies appropriate for the refined question (especially any that
have already been undertaken)?

e |syour data collection tailored to the refined question?
4.7 References

Chalmers 1983. Chalmers TC, Celano P, Sacks HS, Smith H, Jr. Bias in treatment assignment in controlled
clinical trials. N Engl JMed 1983; 309:1358-61.

28



Cochrane Reviewers' Handbook 4.2.0

Cooper 1984. Cooper HM. The problem formulation stage. In: Cooper HM, editor. Integrating Research. A
Guide for Literature Reviews. Newbury Park: Sage Publications, 1984; 19-37.

Counsell 1997. Counsell C. Formulating questions and locating primary studies for inclusion in systematic
reviews. Ann Intern Med 1997; 127: 380-7.

Dickersin 1993. Dickersin K, Min Y 1. NIH clinical trials and publication bias. Online J Curr Clin Trias
[seria onling] 1993; Doc No 50.

Dickersin 1994. Dickersin K, Scherer R, Lefebvre C. Identifying relevant studies for systematic reviews.
BMJ 1994; 309:1286-91.

Hedges 1994. Hedges L V. Statistical considerations. In: Cooper H, Hedges LV, editors. The Handbook of
Research Synthesis. New Y ork: Russell Sage Foundation, 1994; 30-3.

Jackson 1980. Jackson GB. Methods for integrative reviews. Rev Educ Res 1980; 50:438-60.

Kunz 1998. Kunz R, Oxman AD. The unpredictability paradox: review of empirical comparisons of
randomised and non-randomised trials. BMJ 1998; 317: 1185-90.

Light 1984. Light RJ, Pillemer DB. Organizing areviewing strategy. In: Summing Up: The Science of
Reviewing Research. Cambridge, Massachusetts. Harvard University Press, 1984; 13-31.

NHS CRD 1996. NHS Centre for Reviews and Dissemination. Undertaking Systematic Reviews of
Research on Effectiveness (CRD Report 4). Y ork: The University of York, 1996.

Richardson 1995. Richardson WS, Wilson MS, Nishikawa J, Hayward RSA. The Well-built Clinical
Question: A Key to Evidence Based Decisions. ACP J Club 1995; A12-3.

Sacks 1982. Sacks HS, Chalmers TC, Smith H. Randomized versus historical controlsfor clinical trials. Am
JMed 1982; 72:233-40.

Schulz 1995. Schulz KF, Chalmers |, Hayes RJ, Altman DG. Empirical evidence of bias: dimensions of

methodological quality associated with estimates of treatment effectsin controlled trials. JAMA 1995;
273:408-12.

29



Cochrane Reviewers' Handbook 4.2.0

5. LOCATING AND SELECTING STUDIES FOR
REVIEWS

Systematic reviews of the effects of health care interventions generally focus on reports
from randomized controlled trials (RCTs), when such data are available, because of the
general acceptance that this study design will lead to the most reliable estimates of effects.
A comprehensive search for relevant RCTs, which seeks to minimize bias, is one of the
essential stepsin doing a systematic review, and one of the factors that distinguishes a
systematic review from atraditional review.

A ‘quick and dirty’ search of, for example MEDLINE, is generally not considered
adequate. Studies have shown that only 30 - 80% of al known published RCTs were
identifiable using MEDLINE (depending on the area or specific question) (Dickersin
1994). Even if relevant records arein MEDLINE it can be difficult to retrieve them easily.
A comprehensive search is important not only for ensuring that as many studies as
possible are identified but aso to minimize selection bias for those that are found. Relying
exclusively on aMEDLINE search may retrieve a set of reports unrepresentative of all
reports that would have been identified through a comprehensive search of several
sources. For example, the majority of the journalsindexed in MEDLINE are published in
English. If studies showing an intervention to be effective are more likely to be published
in English, then any summary of only the English language reports retrieved through a
MEDLINE search may result in an overestimate of effectiveness due to alanguage bias
(Gregoire 1995; Moher 1996; Egger 1997; Juni 2002). In addition, the results of many
studies are never published, and most of these probably remain unknown. If studies
showing an intervention to be effective are more likely to be published, then any summary
of only the published reports may result in an overestimate of effectivenessdueto a
publication bias (Simes 1986; Dickersin 1987; Simes 1987; Begg 1988; Hetherington
1989; Easterbrook 1991; Dickersin 1993; Song 2000).

This section contains information about locating and selecting studies for systematic
reviews. The first section describes some of the sources and approaches that can be used.
The second section provides guidance on developing and documenting search strategies
and organizing the records retrieved.

5.1 Searching for studies

5.1.1 Electronic databases

A search for relevant studies generally begins with health-related electronic bibliographic
databases. Searches of electronic databases are generally the easiest and least time-
consuming way to identify an initial set of relevant reports. Some electronic bibliographic
databases, such as MEDLINE and EMBA SE, include abstracts for the majority of recent
records. Often a searcher can determine an article’ s relevance to areview based on the
abstract, and can thereby avoid retrieving the full journal article, if the reported study is
clearly not eligible for inclusion. Another advantage of these databases is that they can be
searched electronically, for either words in the title and abstract, or using standardized
subject related indexing terms that have been assigned to the record. For example, the
MEDLINE indexing term RANDOMIZED-CONTROLLED-TRIAL (Publication Type)
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was introduced in 1991 and allows a user to search for articles describing individual
randomized trials.

Hundreds of electronic bibliographic databases exist. Some databases, such as
MEDLINE/PubMed and EMBASE, cover all areas of health care and index journals
published from around the world. Other databases, such as the Australasian Medical
Index, the Chinese Biomedical Literature Database, the Latin American Caribbean Health
Sciences Literature (LILACS), and the Japan Information Centre of Science and
Technology File on Science, Technology and Medicine (JCST-E) index journals
published in specific regions of the world. Others, such as the Cumulative Index of
Nursing and Allied Health (CINAHL) and AIDSLINE, focus on specific areas of health.
The Cochrane Collaboration has been developing an electronic database of reports of
controlled trials (“CENTRAL™) that is now the best single source of information about
records that relate to studies, which might be eligible for inclusion in Cochrane Reviews
(Dickersin 2002). Details of other databases that might contain eligible records are
available in the Gale Directory of Online, Portable and Internet databases
(http://www.dial og.com). The three electronic bibliographic databases generally
considered as the richest sources of trials- MEDLINE, EMBASE, and CENTRAL - are
described in more detail below.

5.1.1.1 MEDLINE and EMBASE

Index Medicus (published by the US National Library of Medicine (NLM)) and Excerpta
Medica (published by Elsevier) are indexes of heathcare journalsthat are available in
electronic form as MEDLINE and EMBA SE, respectively. MEDLINE indexes about
4600 journals from the United States and 70 other countries, and in February 2002
contained over 11 million records from 1966 forward. (Some pre-1966 records have been
added recently.) PubMed is afree, online MEDLINE database that aso includes up-to-
date citations not yet indexed (http://www.ncbi.nim.nih.gov). EMBASE, which is often
considered the European counterpart to MEDLINE, indexes nearly 4000 journals from
over 70 countries and, in May 2002, contained approximately 9 million citations.

The overlap in journals covered by MEDLINE and EMBA SE has been estimated to be
approximately 34% (Smith 1992). The actual degree of reference overlap depends on the
topic, with reported overlap values in particular areas ranging from 10% to 75% (Kleijnen
1992; Odaka 1992; Smith 1992; Rovers 1993; Ramos-Remus 1994). Studies comparing
searches of the two databases have generally concluded that a comprehensive search
requires that both databases be searched. Although MEDLINE and EMBA SE searches
tend not to identify the same sets of references, they have been found to return similar
numbers of relevant references.

MEDLINE and EMBA SE can be searched using standardized subject terms assigned by
indexers employed by the publishing organization. Standardized subject terms (as part of
a“controlled vocabulary”) are useful because they provide away of retrieving articles
that may use different words to describe the same concept and because they provide
information beyond what is simply contained in the words of thetitle and abstract. Using
the appropriate standardized subject terms, a simple search strategy can quickly identify
articles pertinent to the topic of interest. This approach works well if the goal isto identify
afew good articles on atopic or to identify one particular article. However, when
searching for studies for a systematic review the precision with which subject terms are
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applied to references should be viewed with healthy skepticism. Authors may not describe
their methods or objectives well, indexers are not always expert in the subject area of the
article that they are indexing, and indexers make mistakes, like all people. In addition, the
available indexing terms might not correspond to the terms the searcher wishes to use.
The controlled vocabulary search terms for MEDLINE and EMBASE are not identical.
Search strategies need to be customized for each database. One way to begin to identify
controlled vocabulary terms for a particular database is to retrieve articles from that
database, which meet the inclusion criteriafor the review and to note common text words
and the terms the indexers had applied to the articles, which could then be used for afull
search.

Assuming that search results from each database are of approximately equal value, the
choice of which to search first may often be a matter of cost, with MEDLINE typically
being the less costly option. As noted earlier, PubMed provides free online access to
MEDLINE. Other NLM databases, including AIDSLINE, and HealthSTAR are being
phased out and their unique journal citations are migrating to PubMed. PubMed also
provides links to full-text versions of articles on other publishers web sites. A particularly
useful feature of PubMed isthat alist of ‘Related articles' can be obtained for each
relevant record identified. The NLM is developing a new database, called the Gateway,
which allows users to search PubMed and multiple other NLM retrieval systems
simultaneously. The current Gateway (http://gateway.nlm.nih.gov/gw/Cmd) searches
PubMED, OLDMEDLINE, LOCATORplus, MEDLINEplus, DIRLINE, AIDS Meetings,
Health Services Research Meetings, Space Life Sciences Meetings, and HSRProj.

5.1.1.2 The Cochrane Central Register of Controlled Trials (CENTRAL)

The Cochrane Central Register of Controlled Trials (CENTRAL) serves as the most
comprehensive source of records related to controlled trials. As of January 2003,
CENTRAL contained just over 350,000 citations to reports of trials and other studies
potentially relevant to Cochrane Reviews. CENTRAL includes citations to reports of
controlled trials that might not indexed in MEDLINE, EMBASE or other bibliographic
databases; citations published in many languages; and citations that are available only in
conference proceedings or other sources that are difficult to access (Dickersin 2002).
Guidance on searching CENTRAL has been prepared as part of the CENTRAL
Management Plan (http://www.cochrane.us/manage.htm). Many of the recordsin
CENTRAL have been identified through systematic searches of MEDLINE and
EMBASE, as described in the paragraph below.

The US Cochrane Center (as the former New England Cochrane Center, Providence
Office) and the UK Cochrane Centre have searched MEDLINE for publication years
1966-2000 using phases 1 and 2 of the Cochrane highly sensitive search strategy
(Appendix 5b) (Dickersin 1994). Each year, the US Cochrane Center updates this
searching of MEDLINE. Hundreds of thousands of records have been retrieved and
reviewed to date. If, on the basis of their title and abstract, the retrieved citations were
judged to meet the Cochrane definitions for reports of randomized controlled trials
(RCTs) and controlled clinical trials (CCTs), they have been assigned the Publication
Type RANDOMIZED CONTROLLED TRIAL or CONTROLLED CLINCIAL TRIAL
in MEDLINE and also included in CENTRAL (with the permission of the NLM) (see
Appendix 5a.1 for NLM and Appendix 5a.2 for Cochrane definitions of RCT and CCT).
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Similarly, in an ongoing project, the UK Cochrane Centre is retrieving records from
EMBASE, checking their titles and abstracts and submitting these for inclusion in
CENTRAL when appropriate (with the permission of Elsevier). A search of EMBASE
using five free text terms (ie, random*, crossover*, cross-over*, factorial*, and placebo*),
and covering the years 1974-1999, was run in 1999 to identify reports of trials. The results
of this search are published in each quarterly release of CENTRAL. Additional searching
of EMBA SE began in December 2000, and this stage of the project includes searching
using additional free text terms and EMBASE (EMTREE) thesaurus terms (Dickersin
2002).

Other general healthcare databases published in Australia, China, and Brazil are
undergoing similar systematic searches to identify reports of trialsfor CENTRAL. The
Australasian Cochrane Centre is coordinating the search of the National Library of
Australia s Australasian Medical Index; the Chinese Cochrane Centre is coordinating the
search of the Chinese Biomedical Literature Database; and the Brazilian Cochrane Centre
is coordinating the search of the Pan American Health Organization’s database LILACS
(Latin American Caribbean Health Sciences Literature).

Each Collaborative Review Group (CRG) isresponsible for the devel opment of a subject
specific specialized register of trials, which servesto ensure that individual reviewers
within the CRG have easy and reliable access to the maximum possible number of studies
relevant to their review topic. Typically, the editorial team will assume at |east some, if
not all, responsibility for examining new studies and forwarding them to appropriate
reviewers. CRGs use all the methods described in this chapter to identify trials for their
specialized registers, with the exception of generalized searches of MEDLINE and
EMBASE, which, as described above, are performed by the US Cochrane Center and the
United Kingdom Cochrane Centre. Many CRGs aso have systems to ensure that reports
identified by reviewersfor their review(s) are contributed to the CRG'’ s specialized
register. The registers should, in turn, be submitted for inclusionin CENTRAL. Thus,
records included in the specialized register of one CRG become accessibleto al other
CRGsthrough CENTRAL.

More detailed information about the development and contents of CENTRAL isincluded
in arecent article (Dickersin 2002) and The Cochrane Library help filefor CENTRAL.

5.1.1.3 SciSearch

SciSearch is an electronic database that lists published “source” articles from 4500 major
scientific and technical journals and the articles that cite them. SciSearch can be used to
identify studies for areview by identifying in the database a known relevant source
article, and checking each of the articles citing the source article, to seeif itisaso
relevant to the review. It isaway of searching forward in time from the publication of an
important article. SciSearch also includes reference lists for records it indexes.

5.1.2 Handsearching

Handsearching involves a manual page-by-page examination of the entire contents of a
journal issueto identify all eligible reports of trials, whether they appear in articles,
abstracts, news columns, editorials, letters or other text. Handsearching health care
journalsis anecessary adjunct to searching electronic databases for at |east two reasons.
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1) not all tria reports are included on electronic bibliographic databases, and 2) even
when they are included, they may not be indexed with terms that allow them to be easily
identified as trials. Each journal year should be handsearched thoroughly and competently
by awell-trained handsearcher for all reports of trials so that once ajournal year has been
handsearched, it will not need to be searched again. A recent study has found that a
combination of handsearching and electronic searching is necessary for full identification
of relevant reports published in journals that are indexed in MEDLINE, especially for
articles published before 1991 when the NLM system for indexing trial reports was not as
well developed asit istoday and for those articles that are in parts of journals (such as
supplements and correspondence) which are not indexed in MEDLINE (Hopewell 2002).

To facilitate the identification of all published trials the Cochrane Collaboration has
organized extensive handsearching efforts. Overall coordination of the Collaboration’s
handsearch of the world’s medical literature is managed by the US Cochrane Center,
which oversees prospective registration of al potential handsearching on the Master List
of Journals being Searched (http://www.cochrane.us/cochranemainpage.asp). Almost
2200 journals have been, or are being, searched within the Collaboration, and are included
inthe Master List. “ Stand-alone” conference proceedings being searched are also
included. The Master List enables search progress to be recorded and monitored for each
title and a so servesto prevent the duplication of effort that might otherwise arise if
journals or conference proceedings in overlapping specialties were to be searched by more
than one group or individual.

Cochrane entities and reviewers can prioritize handseaching based on where they expect
to identify the most trial reports. This prioritization can be informed by searching
CENTRAL, MEDLINE, and EMBASE in atopic area and identifying which journals
appear to be associated with the most retrieved citations. Preliminary evidence suggests
that most of the journals with a high yield of trial reports areindexed in MEDLIINE
(Dickersin 2002), but this may reflect the fact that Cochrane contributors have
concentrated early efforts on searching these journals.

Conference proceedings are important to handsearch because individual conference.
These abstracts are not included on MEDLINE and are not usually included in other
databases. Abstracts and other grey literature have been shown to be sources of
approximately 10% of the studies referenced in Cochrane Reviews (Mallett 2002). Over
one-half of trials reported in conference abstract never reach full publication, and those
that are eventually published in full have been shown to be systematically different than
those that are never published in full (Scherer 2003). In addition, grey literature in general
has been found to be more likely than health care journals to contain ‘ negative’ reports
(McAuley 2000). Thus, failure to identify trials reported in conference proceedings might
affect the results or threaten the validity of a systematic review.

Reviewers who wish to handsearch journals or conference proceedings to identify reports
of studiesfor their review should first consult with the editorial based of their CRG. The
CRG’s Trias Search Coordinator/Review Group Coordinator can determine whether the
journal or conference proceedings has aready been searched, and, if it has not, the
Coordinator can register the search on the Master List and provide training in
handsearching. Training material is available on the US Cochrane Center web site
(http://www.cochrane.us’hsmain.htm) All correspondence regarding the initiation of a
journal search, progress of ajournal search, status of a search etc needs to be between
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staff at the US Cochrane Center and the Trials Search Coordinator/Review Group
Coordinator.

5.1.3 Checking reference lists

Reviewers should check the reference lists of articles obtained (including those from
previously published systematic reviews) to identify relevant reports. The process of
following up references from one article to another is generally an efficient means of
identifying studies for possible inclusion in areview. Because investigators may
selectively cite studies with positive results (Gotzsche 1987; Ravnskov 1992), reference
lists should never be used as a sole approach to identifying reports for areview, but rather
as an adjunct to other approaches.

5.1.4 Checking other reviews

Some of the most convenient and obvious sources of references to potentially relevant
studies are existing reviews. Copies of previously published reviews on the topic of
interest should be obtained and checked for references to the original studies. Aswell as
the Cochrane Database of Systematic Reviews, The Cochrane Library includes the
Database of Abstracts of Reviews of Effects (DARE) a database produced by the NHS
Centre for Reviews and Dissemination in Y ork, UK, that provides information on
previously published reviews of the effects of healthcare. MEDLINE, EMBA SE and other
bibliographic databases can also be used to identify review articles. In MEDLINE, the
most appropriate review articles would be indexed under the Publication Type terms
META-ANALY SIS and REVIEW, ACADEMIC. Search strategies have been devel oped
to enhance identification of these types of publication (Boynton 1998).

5.1.5 Print versions of electronic databases

While MEDLINE and EMBASE include citations from 1966 and 1974 to the present,
respectively, Index Medicus and Excerpta Medica, the print versions of these databases,
include citations from 1879 and 1948, respectively. Searching the earlier printed subject
indexes may be worthwhile, especialy if there is reason to believe that there were early
studies of the intervention being reviewed.

Science Citation Index is the print version of SciSearch (see Section 5.1.1.3) and is used
for the same general purpose, i.e. for listings of where a published article was
subsequently cited. Science Citation Index is more comprehensive than SciSearch, which
began in 1974.

5.1.6 Identifying unpublished studies

Some compl eted studies are never published. If it could be assumed that unpublished
studies of a given intervention were comparable to published studies on the same
intervention, the failure to identify unpublished results would not be an important threat to
the validity of a systematic review. However, an association between significant results
and publication has been documented across a number of studies (Dickersin 1998).
Finding out about unpublished studies, and including them in a systematic review, when
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eligible, may be important to minimizing bias. Unfortunately, there is no easy way to
obtain information about studies that have been completed but never published.

Colleagues can be an important source of information about unpublished studies, and
informal channels of communication can sometimes be the only means of identifying
unpublished data. Formal |etters of request for information can also be used to identify
completed but unpublished studies. One way of doing thisisto send acomprehensive list
of relevant articles along with the inclusion criteriafor the review to the first author of
reports for included studies, asking if they know of any additional studies (published or
unpublished) that might be relevant. It may also be desirable to send the same letter to
other experts and pharmaceutical companies or others with an interest in the area.
However, it should be borne in mind that asking researchers for information about
completed but never published studies has not typically been fruitful (Hetherington 1989;
Horton 1997).

Identifying ongoing studies may also be important so that when areview islater updated,
these can be assessed for possible inclusion. Unfortunately no single, central register of
ongoing randomized trials currently exists and instead there are hundreds of distinct,
predominantly online registers that vary widely in content, quality, and accessibility.
These may have limited use as a means of identifying studies relevant to systematic
reviews. Various efforts have been made by independent groups to begin to provide
central access to ongoing trials, mostly through web sites that provide links to hundreds of
registers of ongoing clinical trials. Two such examples are TrialsCentral ™
(www.trialscentral.org) and Current Controlled Trials (www.controlled-trials.com).
Current Controlled Trials also has a searchable database of information about thousands
of ongoing and completed trials, including those registered on Clinical Trials.gov.

5.1.7 Evidence on adverse effects

The first sources to investigate for information on adverse effects are reports from trials or
other studiesincluded in the systematic review. Excluded reports might also provide some
useful information.

There are a number of sources of information on adverse effects of drugs, including
Current Problems produced by the UK Medicines Control Agency
(http://www.open.gov.uk/mca), MedWatch produced by the US Food and Drug
Administration, and the Australian Adverse Drug Reactions Bulletin
(http://www.health.gov.au/). Other regulatory authorities and the drug manufacturer may
also be able to provide some information. Information on adverse effects might also be
sought from other types of studies than those considered appropriate for the systematic
review (e.g. cohort and case-control studies, uncontrolled trials, case series and case
reports). However, all such studies and reports are subject to bias to a greater extent than
randomized trials, and findings must be interpreted with caution.
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5.2 Developing and documenting a search strategy for studies
and organizing search results

5.2.1 Developing a search strategy

The ultimate goal in developing a speciaized register for a CRG isthat it can serve asan
all-inclusive source of reports relevant to the CRG’ s scope and topic area, such that a
relatively simple search using some key words related to the intervention could be run
against the specialized register to identify all relevant studies. Most CRG specialized
registers have not yet reached this point of comprehensiveness. Nevertheless, for many
CRGs, the specialized register is still the best available source of studies for a given
review. Different CRGs have different systems of ensuring reviewers have access to
reportsincluded in their specialized registers. Many Trials Search Coordinators/Review
Group Coordinators search their CRG'’ s specialized register for reviewers on request.
Specialized registers can also be searched through CENTRAL, which contains a recent
version of the registers for most CRGs.

It is always necessary to strike a balance between comprehensiveness and precision when
developing a search strategy. Increasing the comprehensiveness of a search entails
reducing its precision and retrieving more non-relevant articles. Developing a search
strategy is an iterative process in which the terms that are used are modified, based on
what has aready been retrieved. There are diminishing returns for search efforts; after a
certain stage, each additional unit of time invested in searching returns fewer references
that are relevant to the review. Consequently there comes a point where the rewards of
further searching may not be worth the effort required to identify the additional
references. The decision as to how much to invest in the search process depends on the
question areview addresses, the extent to which the CRG's specialised register is
developed, and the resources that are available.

It isagood ideato search other electronic bibliographic databases regardless of whether
CENTRAL or aCRG' s specialized register is searched. If reviewers wish to conduct
their own additional searches, information specialists with expertise in electronic
searching should be sought to design and run the search strategy. The assistance of an
information specialist should help to avoid many errors, and ensure that database-specific
search term syntax will be appropriate and that advanced searching techniques (e.g.
‘exploding’ controlled vocabulary terms) can be employed where available. If information
speciaists are involved in devel oping the search strategy, they should be made aware of
the greater importance of high recall (i.e. sensitivity) as compared to precision in
searching for studies for systematic reviews. Ideally, reviewers should be present when
the search is done. There are often costs associated with searching each database and with
each record that is downloaded. Therefore, judgments about what to download often need
to be made while the search is being done. The exact search performed and material
retrieved for each search should be recorded in the Search Strategies for | dentification of
Studies section of the Cochrane review.

An electronic search strategy should generally have three sets of terms: 1) termsto search
for the health condition of interest; 2) termsto search for the intervention(s) eval uated,;
and 3) terms to search for the types of study design to be included (typically randomized
trials). The exception to thisis CENTRAL, which aimsto contain only reports with study
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designs possibly relevant for inclusion in Cochrane Reviews, so searches of CENTRAL
should be based on health condition and intervention only. A good approach to
developing an electronic search strategy is to begin with multiple terms that describe the
health condition of interest and join these together with the Boolean 'OR’ operator. This
means you will retrieve articles containing at least one of these search terms. Y ou can do
likewise for a second set of terms related to the intervention(s) and for athird set of terms
related to the appropriate study design. These three sets of terms can then be joined
together with the *AND’ operator. Thisfinal step of joining the three sets with the * AND’
operator limits the retrieved set to articles of the appropriate study design that address
both the health condition of interest and the intervention(s) to be evaluated. A note of
caution about this approach is warranted however: if an article does not contain at least
one term from each of the three sets, it will not be identified. For example, if an index
term has not been added to the record for the intervention or the intervention is not
mentioned in the title and abstract, the article would be missed. A possible remedy isto
omit one of the three sets of terms and decide which records to check on the basis of the
number retrieved and the time available to check them.

No language restrictions should be included in the search strategy. Date restrictions
should be applied only if it is known for certain that relevant studies could only have been
reported during a specific time period.

A Trias Search Coordinators or information specialist can often be helpful in suggesting
terms for the health condition and intervention. In general, both controlled vocabulary
terms and text words (i.e. those found in the title or abstract) should be used. Y ou should
assume that earlier articles are harder to identify. For example, abstracts are not included
in MEDLINE for most articles published before 1976 and, so, text word searches will
only apply to titles. In addition, few MEDLINE indexing terms relating to study design
were available before the 1990s. In designing a search strategy, it may be helpful to look
at published papers on the same topic and check the controlled vocabulary terms and text
words. Although aresearch question may address particular populations, settings or
outcomes, these concepts are often not well indexed with controlled vocabulary terms and
generally do not lend themselves well to searching.

The Cochrane highly sensitive search strategy for MEDLINE (Dickersin 1994; Robinson
2002) was devel oped specifically with the needs of Cochrane reviewsin mind. The
earliest version of this search strategy was developed in 1994 and subsequent versions
have been developed, each with adifferent syntax, specific to the version of MEDLINE
being searched (e.g. Silver Platter MEDLINE, OVID MEDLINE, PubMed) (Appendix
5b).

Asnoted in Section 5.1.1.2, the first two phases of the strategy have already been applied
to search MEDLINE for all years from 1966 to 2000. Records resulting from the search
were downloaded, printed out, and classified as definite or possible randomized or quasi-
randomized trials, or not using the information in the title and abstract. If no abstract was
available, the decision was based on the title a one. Because identification relied solely on
the titles and, where available, the abstracts, some relevant articles may not have been
identified. Therefore, it may still be worthwhile for reviewersto search MEDLINE using
the Cochrane highly sensitive search strategy and to obtain and check the full reports of
possibly relevant citations.
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None of the terms from phase 3 of the Cochrane highly sensitive search strategy were
used for generalized searching for controlled trial reports on MEDLINE noted above
because of a pilot assessment which showed an unfavorable ratio of effort and expense to
results (Clarke 1999).

CRGstypically use phases 1-3 of the Cochrane highly sensitive search strategy plus
subject matter terms (using the Boolean “AND”) for searching MEDLINE. In developing
a search strategy for other electronic bibliographic databases, the terms used to identify
trials would generally be similar or the same as terms from the Cochrane highly sensitive
search strategy. If an information specialist is assisting with developing a search strategy,
she should be made aware of the Cochrane highly sensitive search strategy and how it is
used.

5.2.2 Documenting a search strategy

5.2.2.1 Electronic databases

The search strategy for electronic databases should be described in sufficient detail ina
review that the process could be replicated. The following information should be included
for each electronic bibliographic database each time it is searched, including CENTRAL
and specialized registers:

Title of database searched (e.g. MEDLINE)

Name of the host (e.g. Silver Platter version 2.0)

Date search was run (month, day, year)

Y ears covered by the search

Complete search strategy used, including all search terms (preferably cut and

pasted rather than retyped)

e One or two sentence summary of the search strategy indicating which lines of the
search strategy were used to identify records related to the health condition and
intervention, and which lines were used to identify studies of the appropriate
design

e The absence of any language restrictions

A description of a search strategy for electronic databases is included as Appendix 5c.

5.2.2.2 Journal Handsearching

Any journal years searched specifically for the review should be listed in the Search
Strategies for Identification of Studies section of the review, by journa title, in
alphabetical order. Ideally the full titles should be used for the journals. The months and
years searched should be stated.

Example: British Journal of Surgery January 1948 - December 1998

5.2.2.3 Conference Proceedings

Details of the conference proceedings searched for the review should be provided as
follows:

Proceedings with atitle in addition to the conference name:

39



Cochrane Reviewers' Handbook 4.2.0

Child abuse and neglect: amedical community response. 1st AMA National
Conference on Child Abuse and Neglect; 1984 Mar 30-31; Chicago.

Proceedings without a separate title:
Symposium on Nasal Polyp; 1984 Oct 5-6; Tokyo.

Proceedings in alanguage other than English:
Patologia de cancer de higado. Primera Reunion Germano-Espanola de Anatomia
Patologica [Pathology of liver cancer. 1% German-Spanish Meeting on
Pathological Anatomy]; 1988 Sep 23-25; Granada, Spain.

Proceedings aso published as part of ajournal:
Symposium on Vaccination against Hepatitis B; 1990 Sep 9; Goteburg, Sweden.
(Scandinavian Journal of Infectious Diseases.1991 Supplement; 38).

Note whether the printed proceedings were handsearched or an electronic database was
searched.

5.2.2.4 Efforts to identify unpublished studies

Provide a brief summary including databases searched (e.g. SIGLE, National Research
Register, HSRProj), giving database details as described in 5.2.2.1. Include also effortsto
contact investigators for information about unpublished studies.

5.2.2.5 Other sources

Provide a brief summary of other sources searched (e.g. bibliographies, reference lists and
web sites) specifically for the review, giving details of date searched, search terms used,
and web sitesif relevant.

The search strategies used to develop the specialized register of a CRG are described in
their module and should not be reported in the text of Cochrane reviews, but it is helpful
to include details of the strategy used to search the specialized register.

5.2.3 Selecting studies

It isgenerally for reviewers to decide which study design(s) to include in their review.
Most Cochrane reviews include only randomized or quasi-randomized trials (Appendix
5a). Some reviews are more restrictive, and include only randomized trials, while others
are lessrestrictive, and include other study designs as well, particularly when few
randomized trials addressing the topic of the review are identified. For example, many of
the reviews from the Cochrane Effective Practice and Organization of Care (EPOC)
Collaborative Review Group include before-and-after studies and interrupted time series
in addition to randomized and quasi-randomized trials.

The process by which studies will be selected for inclusion in areview should be
described in the review protocol. The selection of studies for consideration for inclusion
inareview is aprocess that involves several stages. The first stage of checking the results
of an electronic search involves assessing titles and abstracts to determine whether each
article might meet predetermined eligibility criteria. Reviewers must decide if more than
one of them will assess the records retrieved by electronic databases. Thereis evidence
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that using at least two reviewers has an important effect on reducing the possibility that
relevant reports will be discarded (Edwards 2002). If, given the information available, it
can be determined that an article definitely does not meet inclusion criteria, it can be
rejected. If thetitle or abstract leave room for doubt that the article cannot definitely be
rejected, the full text of the article should be obtained. Reading the full text may lead the
reviewers to exclude the study because it does not meet inclusion criteria. If the articleis
not rejected, information from it may then be formally extracted as described in Section 7.
At all but the last stage of the selection processit isimportant to err on the side of over-
inclusion because once a study has been excluded from the selection processit is unlikely
to be reconsidered. Articles about which there is some doubt which are included at one
stage can be excluded at a latter stage when more information becomes available.

All reports of studies that are identified as potentially eligible must be assessed to see
whether they meet the inclusion criteriafor the review. Reviewers must decide:
e whether more than one reviewer will assess the relevance of each report
¢ whether the decisions concerning relevance will be made by content area experts,
non-experts, or both
e whether the people assessing the relevance of studies will know the names of the
authors, institutions, journal of publication and results when they apply the
inclusion criteria
e how disagreements will be handled if more than one reviewer applies the criteria
to each article

Decisions about which studies to include in areview often involve judgment. To help
ensure that these judgments are reproducible, it is desirable for more than one reviewer to
apply the inclusion criteriato all the potentially relevant reports that are retrieved.
However, the approach used varies from review to review. Whatever the case, the number
of people assessing the relevance of each report should be stated in the M ethods section of
thereview (if it is not stated in a description of the methods used by all of the reviewersin
aparticular CRG).

Expertsin a particular area frequently have pre-formed opinions that can bias their
assessments of both the relevance and validity of articles (Cooper 1989; Oxman 1993).
Thus, whileit isimportant that at least one reviewer is knowledgeable in the area under
review, it may be an advantage to have a second reviewer who is not an expert in the area.

Some reviewers may decide that assessments of relevance should be made by people who
are blind or masked to the journal from which the article comes, the authors, the
institution, and the magnitude and direction of the results by editing copies of the articles
(Berlin 1997a; Berlin 1997b). However, this takes much time, and may not be warranted
given the resources required and the uncertain benefit in terms of protecting against bias
(Berlin 1997h).

Disagreements about whether a study should be included can generally be resolved by
discussion. Often the cause of disagreement is a simple oversight on the part of one of the
reviewers. When the disagreement is due to a difference in interpretation, the issue should
be resolved by consensus. Occasionally, it will not be possible to resolve disagreements
about whether to include a study without additional information. In these cases, reviewers
may choose to categorize the study in their review as one that is awaiting assessment until
the additional information is obtained.
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For most reviewsiit will be worthwhile to pilot test the inclusion criteria on a sample of
articles (say ten to twelve papers, including ones that are thought to be definitely eligible,
definitely not eligible and questionable). The pilot test can be used to refine and clarify
the inclusion criteria, train the people who will be applying them and ensure that the
criteria can be applied consistently by more than one person.

One approach to determining which studies to identify in the review as‘excluded’ isto
list any studies about which it is plausible to expect that areader would question why the
study was not included. This covers al studies that apparently meet the selection criteria
but have had to be excluded and also any that do not meet all of the criteria but are well
known, in the same general area asthe review and likely to be thought relevant by some
readers. By listing such studies as excluded and giving the reason for exclusion, the
reviewer can show that consideration has been given to these studies.

5.2.4 Keeping track of identified studies

Specially designed reference management systems such as ProCite, Reference Manager,
and EndNote are useful and relatively easy to use to keep track of reports of studies.
ProCite is the most widely used package and the one for which support to editorial bases
ismost widely available. It is also the preferred database for submitting controlled trials
and specialized registersto CENTRAL. ProCite eases the work of identifying duplicate
references. In addition, it facilitates storage of information about the methods and process
of a search. For example, separate unused fields in ProCite can be used to store 1) when
and from whom an article was ordered, and the date of article receipt; 2) reasons for
article exclusion; and 3) name of electronic bibliographic database source from which an
article was identified.

Genera database packages such as Access and FoxPro include powerful query
capabilities and lend themselves well to customisation, but require some programming
and database design skills to set up. An Access-based software (called ‘MeerKat') has
been developed by the UK Cochrane Centre, in association with Update Software, to
address the specific needs of CRGs in managing their specialised registers
(http://www.update-software.com/meerkat/). MeerKat allows for a specialized register to
be organized around studies, instead of the publications or reports generated from these
studies. Each study may have severa associated reports. For example, asingle
randomized trial may have reports that relate to plans for the trial, baseline characteristics
of the trial participants, initial results from the trial, and final results from thetrial. In
MeerKat, each of these reports can be associated with the corresponding study. MeerK at
has also been designed specifically to facilitate the work of the Review Group
Coordinator/Trials Search Coordinator. For example, MeerKat can produce tables to
indicate which records have been assigned to a particular reviewer or topic, and which
records have been submitted to CENTRAL. MeerKat also alows complex database
searches, including wildcard searches, Boolean searches, and searches of only specific
fields. If adopted, MeerKat may ease the task of managing references within a CRG.

5.3 Summary

Conducting a comprehensive, objective, and reproducible search for studies can be the
most time-consuming and challenging task in preparing a systematic review. Yet it isalso

42



Cochrane Reviewers' Handbook 4.2.0

one of the most important. Identifying all relevant studies, and documenting the search for
studies with sufficient detail so that it can be reproduced is, after al, largely what
distinguishes a systematic review from atraditional narrative review. Although currently
it is necessary to search multiple sources to identify relevant published studies, it is
envisioned that CENTRAL will eventually become a comprehensive source for published
studies, thus reducing the searching burden for reviewers. Identifying ongoing studies,
however, will continue to remain a challenge until a comprehensive, searchable, ongoing
trialsregister is produced to track, organize, and disseminate reports for ongoing studies,
as CENTRAL doing for reports of studies that have been published (Lefebvre 2001).

43



Cochrane Reviewers' Handbook 4.2.0

5.4 References

Begg 1988. Begg CB, Berlin JA. Publication bias: a problem in interpreting medical data.
Journal of the Royal Statistical Society A 1988;151:445-63.

Begg 1989. Begg CB, Berlin JA. Publication bias and dissemination of clinical research.
Journal of the National Cancer Institute 1989;81:107-15.

Berlin 1997a. Berlin JA, Miles CG, Crigliano MD. Does blinding of readers affect the
results of meta-analyses? Results of arandomized trial. Online Journal of Current Clinical
Trials[seria onling] 1997.

Berlin 1997b. Berlin JA. Does blinding of readers affect the results of meta-analyses?
University of Pennsylvania Meta-analysis Blinding Study Group. Lancet 1997;350:185-6.

Boynton 1998. Boynton J, Glanville J, McDaid D, Lefebvre C. Identifying systematic
reviewsin MEDLINE: developing an objective approach to search strategy design.
Journal of Information Science 1998;24:137-57.

Clarke 1999. Clarke M. Feasibility study of the search termsin phase 3 of the Highly
Sensitive Search Strategy for the MEDLINE recode project. The Cochrane Collaboration
Methods Groups Newsletter 1999;3:20-1. (http://www.cochrane.de/newsl ett/1999mg.pdf,
accessed 28 February 2003)

Cooper 1989. Cooper HM, Ribble RG. Influences on the outcome of literature searches
for integrative research reviews. Knowledge 1989;10:179-201.

Dickersin 1987. Dickersin K, Chan S, Chamers TC, Sacks HS, Smith H. Publication bias
and clinical trials. Controlled Clinical Trials 1987;8:343-53.

Dickersin 1992. Dickersin K, Min Y1, Meinert CL. Factors influencing publication of
research results: follow-up of applications submitted to two institutional review boards.
JAMA 1992;263:374-8.

Dickersin 1993. Dickersin K, Min YI. NIH clinical trials and publication bias. Online
Journal of Current Clinical Trials[serial onling] 1993; Doc No 50.

Dickersin 1994. Dickersin K, Scherer R, Lefebvre C. Identifying relevant studies for
systematic reviews. BMJ 1994;309:1286-91.

Dickersin 2002. Dickersin K, Manheimer E, Wieland S, Robinson KA, Lefebvre C,
McDonad S, and the CENTRAL Development Group. Development of the Cochrane
Collaboration's CENTRAL Register of Controlled Clinical Trials. Evaluation and the
Health Professions 2002;25:38-64.

Easterbrook 1991. Easterbrook PJ, Berlin JA, Gopalan R, Matthews DR. Publication
biasin clinical research. Lancet 1991;337:867-72.



Cochrane Reviewers' Handbook 4.2.0

Edwards 2002. Edwards P, Clarke M, DiGuiseppi C, Pratap S, Roberts |, Wentz R.
Identification of randomized controlled trialsin systematic reviews: accuracy and
reliability of screening records. Statistics in Medicine 2002; 21:1635-40.

Egger 1997. Egger M, Zellweger-Zahner T, Schneider M, Junker C, Lengeler C, Antes G.
Language bias in randomised controlled trials published in English and German. Lancet
1997;350:326-9.

Gotzsche 1987. Gotzsche PC. Reference biasin reports of drug trials. BMJ
1987;295:654-6.

Gregoire 1995. Gregoire G, Derderian F, LeL orier J. Selecting the language of the
publications included in ameta-analysis: is there atower of Babel bias? Journal of
Clinical Epidemiology 1995;48:159-63.

Hetherington 1989. Hetherington J, Dickersin K, Chalmers |, Meinert CL. Retrospective
and prospective identification of unpublished controlled trias. lessons from a survey of
obstetricians and pediatricians. Pediatrics 1989;84:374-80.

Hopewell 2002. Hopewell S, Clarke M, Lusher A, Lefebvre C, Westby M. A comparison
of handsearching versus MEDLINE searching to identify reports of randomized
controlled trials. Statistics in Medicine 2002;21:1625-34.

Horton 1997. Horton R. Medical editorstrial amnesty. Lancet 1997;350:756.

Juni 2002. Juni P, Holenstein F, Sterne J, Bartlett C, Egger M. Direction and impact of
language bias in meta-analyses of controlled trials: empirical study. International Journal
of Epidemiology 2002;31:115-23.

Kleijnen 1992. Kleijnen J, Knipschild P. The comprehensiveness of MEDLINE and
EMBASE computer searches. Searches for controlled trials of homeopathy, ascorbic acid
for common cold and ginkgo biloba for cerebral insufficiency and intermittent
claudication. Pharmaceutisch Weekblad, Scientific Edition 1992;14:316-20.

L efebvre 2001. Lefebvre C, Clarke M. Identifying randomized trials. In: Egger M, Davey
Smith G, Altman D, editors. Systematic reviews in health care: meta-analysis in context.
London: BMJ Publishing Group, 2001:69-86.

Mallett 2002. Mallett S, Hopewell S, Clarke M. Grey literature in systematic reviews:
The first 1000 Cochrane systematic reviews. 4™ Symposium on Systematic Reviews:
Pushing the Boundaries, Oxford, UK, July 2-4, 2002.

McAuley 2000. McAuley L, Pham B, Tugwell P, Moher D. Does the inclusion of grey
literature influence estimates of intervention effectiveness reported in meta-analyses?
Lancet 2000;356:1228-31.

Moher 1996. Moher D, Fortin P, Jadad AR, Juni P, Klassen T, Le Lorier J, et dl.

Completeness of reporting of trials published in languages other than English:
implications for conduct and reporting of systematic reviews. Lancet 1996;347:363-6.

45



Cochrane Reviewers' Handbook 4.2.0

Odaka 1992. Odaka T, Nakayama A, Akazawa K, Sakamoto M, Kinukawa N, Kamakura
T, et al. The effect of amultiple literature database search -- a numerical evaluation in the
domain of Japanese life science. Journal of Medical Systems 1992;16:77-81.

Oxman 1993. Oxman AD, Guyatt GH. The science of reviewing research. Annals of the
New Y ork Academy of Sciences 1993;703:125-33.

Petrosino 2000. Petrosino A, Boruch RF, Rounding C, McDonad S, Chalmers|. The
Campbell Collaboration Social, Psychological, Educational and Criminological Trials
Register (C2-SPECTR) to facilitate the preparation and maintenance of systematic
reviews of social and educational interventions. Evaluation and Research in Education
2000;14:206-19.

Ramos-Remus 1994. Ramos-Remus C, Suarez-Almazor M, Dorgan M, Gomez-Vargas
A, Russell AS. Performance of online biomedical databases in rheumatology. Journal of
Rheumatology 1994;21:1912-21.

Ravnskov 1992. Ravnskov U. Cholesterol lowering trials in coronary heart disease:
frequency of citation and outcome. BMJ 1992;305:15-9.

Robinson 2002. Robinson KA. Dickersin K. Development of a highly sensitive search
strategy for the retrieval of controlled trials using PubMed. International Journal of
Epidemiology 2002;31:150-3.

Rovers 1993. Rovers JP, Janosik JE, Souney PF. Crossover comparison of drug
information online database vendors. Dialog and MEDLARS. Annals of Pharmacotherapy
1993;27:634-9.

Scherer 2003. Scherer RW, Langenberg P. Full publication of resultsinitially presented
in abstracts (Cochrane Methodology Review). In: The Cochrane Library, Issue 1, 2003.
Oxford: Update Software.

Simes 1986. Simes RJ. Publication bias: the case for an international registry of clinical
trials. Journal of Clinical Oncology 1986;4:1529-41.

Simes 1987. Simes RJ. Confronting publication bias: a cohort design for meta-analysis.
Statistics in Medicine 1987;6:11-29.

Smith 1992. Smith BJ, Darzins PJ, Quinn M, Heller RF. Modern methods of searching
the medical literature. Medical Journal of Australia1992;157:603-11.

Song 2000. Song F, Eastwood AJ, Gilbody S, Duley L, Sutton AJ. Publication and related
biases. Health Technology Assessment 2000;4(10).

46



Cochrane Reviewers' Handbook 4.2.0

6. ASSESSMENT OF STUDY QUALITY

Quality assessment of individual studies that are summarised in systematic reviewsis
necessary to limit bias in conducting the systematic review, gain insight into potential
comparisons, and guide interpretation of findings. Factors that warrant assessment are
those related to applicability of findings, validity of individual studies, and certain design
characteristics that affect interpretation of results. Applicability, which isalso called
external validity or generalisability by some, isrelated to the definition of the key
components of well-formulated questions outlined in section 4. Specifically, whether a
review's findings are applicable to a particular population, intervention strategy or
outcome is dependent upon the studies selected for review, and on how the people,
interventions and outcomes of interest were defined by these studies and the reviewers.

Interpretation of resultsis dependent upon the validity of the included studies and other
characteristics. For example, areview may summarise twenty valid trials that evaluate
the effects of antiischemic agents on symptoms of chest pain in adults with prior
myocardial infarction. However, the trials may examine different preparations and doses
of antiischemic agents and may have varying durations. These |atter issues would affect
interpretation though they may not be directly relevant to the internal validity of the trials.
Examples of how to abstract data related to applicability and design factors likely to affect
the interpretation are in section 7. The remainder of this section will focus on assessing
the validity of individual studiesincluded in a systematic review. Asmost Cochrane
Reviews focus on randomised trials, it concentrates on how to appraise the validity from
these studies.

6.1 Validity

In the context of a systematic review, the validity of a study is the extent to which its
design and conduct are likely to prevent systematic errors, or bias (Moher 1995). An
important issue that should not be confused with validity is precision. Precisionisa
measure of the likelihood of chance effects leading to random errors. It isreflected in the
confidence interval around the estimate of effect from each study and the weight given to
the results of each study when an overall estimate of effect or weighted averageis
derived. More precise results are given more weight.

Variation in validity can explain variation in the results of the studiesincluded in a
systematic review. More rigorous studies may be more likely to yield results that are
closer to the 'truth’. Quantitative analysis of results from studies of variable validity can
result in 'false positive' conclusions (erroneously concluding an intervention is effective)
if the less rigorous studies are biased toward overestimating an intervention's
effectiveness. They might also come to 'false negative' conclusions (erroneously
concluding no effect) if the less rigorous studies are biased towards underestimating an
intervention's effect (Detsky 1992).

It isimportant to systematically complete critical appraisal of all studiesin areview even
if thereisno variability in either the validity or results of the included studies. For
instance, the results may be consistent among studies but all the studies may be flawed.
In this case, the review's conclusions would not be as strong as if a series of rigorous
studies yielded consistent results about an intervention's effect.
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6.2 Sources of bias in trials of healthcare interventions

There are four sources of systematic biasintrials of the effects of healthcare: selection
bias, performance bias, attrition bias and detection bias (see figure below). Unfortunately,
we do not have strong empirical evidence of arelationship between trial outcomes and
specific criteriaor sets of criteria used to assess the risk of these biases (Moher 1995,
Moher 1996b). Thereis, however, alogica basis for suspecting such relationships and
good reason to consider these four potential biases when assessing studies for areview
(Feinstein 1985).
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6.3 Selection bias

One of the most important factors that may lead to bias and distort treatment comparisons
is that which can result from the way that comparison groups are assembled (Kunz 1998).
Using an appropriate method for preventing foreknowledge of treatment assignment is
crucially important in trial design. When assessing a potential participant's eligibility for
atrial, those who are recruiting participants and the participants themsel ves should remain
unaware of the next assignment in the sequence until after the decision about eligibility
has been made. Then, after assignment has been revealed, they should not be able to alter
the assignment or the decision about eligibility. Theideal isfor the processto be
impervious to any influence by the individuals making the allocation. Thiswill be most
securely achieved if an assignment schedule generated using true randomisation is
administered by someone who is not responsible for recruiting subjects, such as someone
based in a central trial office or pharmacy. If such central randomisation cannot be
organised, then other precautions are required to prevent manipulation of the allocation
prosess by those involved in recruitment.

The process of concealing assignment until treatment has been allocated has sometimes
been referred to as 'randomisation blinding' (Chalmers 1983). This term does not clearly
distinguish concealed allocation from blinding of patients, providers, outcome evaluators
and analysts and is unsatisfactory for three reasons. First, the reason for concealing the
assignment schedule isto eliminate selection bias. In contrast, blinding (used after the
allocation of the intervention) reduces performance and detection biases. Second, from a
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practical standpoint, concealing allocation up to the point of assignment is always
possible, regardless of the study question, but blinding after allocation may be impossible,
asin trials comparing surgical with medical treatment. Third, control of selection biasis
relevant to thetrial as awhole, and thusto all outcomes being compared. In contrast,
control of detection biasis often outcome-specific and may be accomplished successfully
for some outcomes in a study but not others. Thus, blinding up to allocation and blinding
after alocation are addressing different sources of bias, are inherently different in their
practicability and may apply to different components of astudy. To clearly distinguish
these different forms and purposes of 'blinding’, we will refer to the process of concealing
assignments as allocation concealment and reserve blinding for measures taken to reduce
bias after the intervention has been assigned.

Empirical research has shown that lack of adequate allocation concealment is associated
with bias (Chalmers 1983, Schulz 1995, Moher 19984). Indeed, concealment has been
found to be more important in preventing bias than other components of allocation, such
as the generation of the allocation sequence (e.g., computer, random number table,
alternation). Thus, studies can be judged on the method of allocation conceal ment.
Information should be presented that provides some assurance that allocations were not
known until, at least, the point of alocation. The method for assigning participants to
interventions should be robust against patient and clinician bias and its description should
be clear. The following are some approaches that can be used to ensure adequate

conceal ment schemes.

e centralised (e.g. alocation by a central office unaware of subject characteristics) or
pharmacy-controlled randomisation

e pre-numbered or coded identical containers which are administered serially to
participants

e on-site computer system combined with allocations kept in alocked unreadable
computer file that can be accessed only after the characteristics of an enrolled
participant have been entered

e sequentially numbered, sealed, opagque envelopes

Other approaches may include approaches similar to ones listed above, along with
reassurance that the person who generated the allocation scheme did not administer it.
Some schemes may be innovative and not fit any of the approaches above, but still
provide adequate conceal ment.

Approaches to allocation concealment that should be considered clearly inadequate
include: alternation; the use of case record numbers, dates of birth or day of the week,
and any procedure that is entirely transparent before allocation, such as an open list of
random numbers. When studies do not report any conceal ment approach, adequacy
should be considered unclear. Examplesinclude merely stating that alist or table was
used, only specifying that sealed envelopes were used and reporting an apparently
adeguate concealment scheme in combination with other information that |eads the
reviewer to be suspicious. When reviewers enter studies into RevMan they are required to
indicate whether allocation concealment was adequate (A), unclear (B), inadequate (C), or
that allocation concealment was not used (D) as a criterion to assess validity.
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6.4 Performance bhias

Performance bias refers to systematic differences in the care provided to the participants
in the comparison groups other than the intervention under investigation. To protect
against unintended differences in care and placebo effects, those providing and receiving
care can be 'blinded' so that they do not know the group to which the recipients of care
have been allocated. Some research suggests that such blinding is important in protecting
against bias (Karlowski 1975, Colditz 1989, Schulz 1995). Studies have shown that
contamination (provision of the intervention to the control group) and cointervention
(provision of unintended additional care to either comparison group) can affect study
results (CCSG 1978, Sackett 1979b ). Furthermore, there is evidence that participants
who are aware of their assignment status report more symptoms, leading to biased results
(Karlowski 1975). For these reasons, reviewers may want to consider the use of
blinding' as acriterion for validity. This can be done with the following questions: Were
the recipients of care unaware of their assigned intervention? Were those providing care
unaware of the assigned intervention?

A third question addressing blinding and detection biasis often added: Were persons
responsible for ng outcomes unaware of the assigned intervention? This addresses
detection bias, as noted below.

Reviewers working on topics where blinding is likely to be important may want to
devel op specific criteriafor judging the appropriateness of the method that was used for
blinding. In some areas it may be desirable to use the same criterion across reviews, in
which case a Collaborative Review Group (CRG) might want to agree to a standard
approach for assessing blinding (Chalmers 1989, Schulz 1995, Jadad 1996, M oher
1996b).

6.5 Attrition bias

Attrition bias refers to systematic differences between the comparison groups in the loss
of participants from the study. It has been called exclusion bias. It iscalled attrition bias
here to prevent confusion with pre-allocation exclusion and inclusion criteriafor enrolling
participants. Because of inadequaciesin reporting how losses of participants (e.g.
withdrawals, dropouts, protocol deviations) are handled, reviewers should be cautious
about implicit accounts of follow-up. The approach to handling losses has great potential
for biasing the results and reporting inadequacies cloud this problem. What is reported, or
more frequently implied, in study reports on attrition after allocation has not been found
to be consistently related to bias (Schulz 1995). Thus reviewers should be cautious about
using reported follow-up as avalidity criterion, particularly when it isimplied rather than
explicitly reported. Thisisageneral recommendation, however, and may not apply to
certain topic areas that have higher quality reporting or where it is possible to obtain
missing information from investigators.

6.6 Detection bias

Detection bias refers to systematic differences between the comparison groups in outcome
assessment. Trialsthat blind the people who will assess outcomes to the intervention
alocation should logically be less likely to be biased than trials that do not. Blindingis
likely to be particularly important in research with subjective outcome measures such as
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pain (Karlowski 1975, Colditz 1989, Schulz 1995). However, at least two empirical
studies have failed to demonstrate a relationship between blinding of outcome assessment
and study results. This may be due to inadequacies in the reporting of studies (Reitman
1988).

Bias due to the selective reporting of resultsis different from bias in outcome assessment.
This source of bias may be important in areas where multiple outcome measures are used,
such as evaluations of treatments for rheumatoid arthritis (Gotzsche 1989). Therefore,
reviewers may want to consider specification of predefined primary outcomes and
analyses by the investigators as indicators of validity. Alternatively, selective reporting of
particular outcomes could be taken to suggest the need for better reporting and efforts by
reviewers to obtain missing data.

6.7 Approaches to summarising the validity of studies

6.7.1 Simple approaches

There are several waysto rate validity. Oneisto rateindividual criteriaas 'met’, 'unmet’,
or

‘unclear’ and to use individual criteria, such as adequacy of allocation concealment, in
sensitivity analyses (see section 8.10). However, if several explicit criteriaare used to
assess validity, it is desirable to summarise these so as to derive an overall assessment of
how valid the results of each study are. A simple approach to doing thisisto use three
categories such as the following:

Risk of bias Interpretation Relationship to individual criteriz
A Lowr risk of bias Flausible bias unlikehy to All of the criteria met

serioushy alter the results
B. Moderate risk of bias | Plausible bias that raizes some | One or maore criteria partly met
doubt about the results
G High risk of bias Flausible bias that serioushy One or more criteria not met
weakens confidence inthe
results

The relationships suggested above will most likely be appropriate if only afew
assessment criteriaare used and if all the criteria address only substantive, important
threats to the validity of study results. In general and when possible, reviewers should
obtain further information from the authors of areport when it is unclear whether a
criterion was met.

6.7.2 'Quality’' scales and checklists

David Moher and his colleagues identified 25 scales and 9 checklists that have been used
to assess the validity and 'quality’ of randomised controlled trials (Moher 1995, Moher
1996b). These scales and checklists include anywhere from 3 to 57 items and take from
10 to 45 minutes to complete. Almost al of the itemsin the instruments are based on
suggested or 'generally accepted' criteriathat are mentioned in clinical trial textbooks.
Many of the instruments are liable to confuse the quality of reporting with the validity of
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the design and conduct of atrial. Moreover, scoring is based on whether something was
reported (such as how participants were allocated) rather than whether it was done
appropriately in the study. Many also contain items that are not directly related to
validity, such as whether a power calculation was done (an item that relates more to the
precision of the results) or whether the inclusion and exclusion criteriawere clearly
described (an item that relates more to applicability than validity).

Because there is no 'gold standard’ for the 'true’ validity of atrial, the possibility of
validating any proposed scoring systemislimited. Whileit ispossible to apply basic
principles of measurement to the development of a scale for ng the validity of
randomised trials, the relationship between such a score and the degree to which astudy is
free from bias is not obvious. None of the currently available scales for measuring the
validity or 'quality’ of trials can be recommended without reservation. If reviewersor
CRGs choose to use such a scale, it must be with caution.

Most of the available scales for assessing the validity of randomised controlled trials
derive a summary score by adding the scores (with or without differential weights) for
each item. While this approach offers appealing simplicity, it is not supported by
empirical evidence (Emerson 1990, Schulz 1995). Notably, scales with multiple items
and complex scoring systems take more time to compl ete than simple approaches. They
have not been shown to provide more reliable assessments of validity (Juni 1999). They
may carry agreater risk of confusing the quality of reporting with the validity of the
study. They are more likely to include criteriathat do not directly measure internal
validity, and they are less likely to be transparent to users of the review. For these
reasons, it is preferable to use simple approaches for assessing validity that can be fully
reported (i.e. how each trial scored on each criterion).

6.8 Bias in non-experimental studies

The Non-randomised Studies Methods Group are preparing guidance on the use of non-
randomised studies in Cochrane Reviews (appendix 6). In the meantime, this section
describes some issues that should be considered in assessing the validity of non-
randomised studies. The logical reason for focusing on randomised controlled trialsin
Cochrane Reviews is that randomisation is the only means of alocation that controls for
unknown and unmeasured confounders as well as those that are known and measured.
Differences between comparison groups in prognosis, responsiveness to treatment or
exposure to other factors that affect outcomes can distort the apparent magnitude of
effects of the intervention of interest. It is possible to control or adjust for confounders
that are known and measured in observational studies, such as case-control and cohort
studies. However, it isnot possible to adjust for those factors that are not known to be
confounders or that were not measured. Unfortunately it can rarely, if ever, be assumed
that all important factors relevant to prognosis and responsiveness to treatment are known,
and for those that are known difficulties can arise in measuring and accounting for them
in analyses. Empirical evidence supports these logical concerns (Kunz 1995). Selection
bias can distort effects in either direction, causing them to appear either larger or smaller
than they are. It isgeneraly not possible to predict the magnitude, and often not even the
direction of this biasin specific studies. However, on average, selection bias tends to
make treatment effects appear larger than they are and the size of these distortions can be
as large or larger than the size of the effects that are being measured (Kunz 1995).
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Despite these concerns, there is sometimes good reason to rely on observational studies
for information about the effects of healthcare interventions, and to include such studiesin
Cochrane reviews. For example, well designed observational studies have provided

useful data regarding the effects of interventions such as mandatory use of helmets by
motorcyclists, screening for cervical cancer, dissemination of clinical practice guidelines
to change professional practice and rare adverse effects of medication.

Various criteria have been suggested to critically appraise the validity of observational
studies (Horwitz 1979, Feinstein 1982, Levine 1994, Bero 1999). In genera, the same
four sources of bias noted above can be applied to other types of comparative studies, as
illustrated below:

gource of bias Cohort studies Case-control studies
gelection bias Control for confounders Matching

Performance bias Measurement of exposure Measurement of exposure
Aftrition bias Completeness of follow-up | Completeness of follow-up
Detection bias Blinding Case definition

Concerns about attrition bias are similar in randomised trials, cohort studies and case-
control studies and relate to the extent that all participantsin a study are appropriately
accounted for initsresults. Concerns about detection bias are also similar for cohort
studies, and are related to the case definition that is used in case-control studies (since
people are entered into such studies based on knowledge of the outcome of interest). The
major difference between randomised trials and observational studies has to do with
selection bias and the need to identify and account for potential confoundersin
observational studies. To do this reviewers must make judgements about what
confounders are important and the extent to which these were appropriately measured and
controlled for. Assessing 'performance bias is aso more difficult in observational studies
since it is necessary to measure exposure to the intervention of interest and ensure that
there were not differences in the exposure of the comparison groups to other factors that
could affect outcomes. In addition to considerations of blinding, which are similar to
those in randomised trias, it isimportant to consider whether exposure was measured in a
similar and unbiased way in the groups being compared. So, for example, in addition to
concerns about bias due to confounders in cohort and case control studies of the effects of
post-menopausal hormone replacement therapy, investigators and reviewers must ensure
that use of hormones was measured in an unbiased way.

In summary, agreat deal of judgement is necessary in assessing the validity of
observational studies. Judgement is also needed when the validity of randomised trialsis
assessed, but the nature of observational studies makes them even more difficult to
critically appraise. This requires athorough understanding of both the problem that isthe
focus of the review and methodological considerations. Caution is needed.

6.9 Application of quality assessment criteria

Several basic decisions must be made regarding the assessment of studies, similar to those
made regarding the process of selecting studies (section 5.7). A prime consideration isthe
number of reviewers. Should there be one or more than one? How many are necessary
and how many are too many? Will reviewers review the same articles to maximise
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reliability or mutually exclusive sets of reports to minimise workload? A concomitant
consideration is the backgrounds of the different reviewers and whether previous training
and experience in study design or critical appraisal will be required.

Conducting systematic reviews with multiple reviewersis atwo-sided coin. On the one
hand it may limit bias, minimise errors and improve reliability of findings, but having
more than one creates the potential for disagreement among reviewers. When multiple
reviewers will beinvolved, there should be an explicit procedure or decision rule
identified a priori for identifying and resolving disagreement. Asageneral rule, we
recommend that at |east two reviewers assess information that involves subjective
interpretation and information that is critical to the interpretation of results (e.g., outcome
data). Section 7 describes methods for reaching and monitoring consensus when more
than one reviewer is used.

Regardless of the number of reviewers, it isimportant to first test any assessment criteria
that are planned using a pilot sample of articles to ensure that the appraisal criteria can be
applied consistently. Three to six papers that span arange of low to high risk bias might
provide a suitable sample for this.

Should reviewers be especially trained in research methods, the content area of areview
or both? Although expertsin content areas may have pre-formed opinions that can bias
their assessments (Oxman 1993b), they may nonethel ess give more consistent
assessments of the validity of studies than persons without content expertise (Jadad 1996).
They may also have valuable insights that are different than those that someone with
methodological expertise alone would have. It would seem intuitively desirable to use
both content experts and non-experts and to ensure that both have an adequate
understanding of the relevant methodol ogical issues.

Reviewers must also decide whether those assessing study validity will be blinded to the
names of the authors, ingtitutions, journal and results of a study when they assessits
methods. Some empirical evidence suggests that blind assessment of reports might
produce lower and more consistent scores than open assessments (Jadad 1996). Other
empirical evidence suggests little benefits from blind assessments (Berlin 1997).
However, blinded assessments are very time consuming. Reviewers must weigh their
potential benefits against the costs involved when deciding whether or not to blind the
reviewers. Further research is underway comparing blind and open assessments of study
validity and these results may help guide this decision.

6.10 Incorporating assessments of study validity in reviews

There are several ways in which validity assessments can be used in areview:

as athreshold for inclusion of studies

as a possible explanation for differencesin results between studies
in sensitivity analyses

asweightsin statistical analysis of the study results

Failure to meet one or more validity criteriamay indicate such ahigh risk of biasin some
reviews that it constitutes grounds for exclusion of those studies. For example, for highly
subj ective outcomes such as pain, reviewers may decide to include only studies that
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prevent 'performance bias' by blinding participants. The decision about where to set the
cut point for inclusion can be conceptualised as existing on a continuum between ‘free
from bias' and 'undoubtedly biased' asillustrated below:

“free from hias”

inciuded (wariation in walidity
studies among incuded studies)
cut -point - e.g. allrandomised contralled trials or all

double blind randomised controlled trials)

excluded
studies

“undoubtedly biased”

If reviewers raise the methodological cut-point for including studies, there will be less
variation in validity among the included reports. Assessments of validity would then
categorise studies by the risk of bias within the range above the inclusion cut-point. With
asufficiently high cut-point, any variation in validity among included studies may be too
small to be important.

There are several methods to examine whether validity may explain differences among
study results (Detsky 1992). Visual plots of the results arranged in order of their validity
can be used. A second approach is to analyse subgroups of studies above a
methodological cut-point, which should, preferably, be specified apriori, in the protocol
of thereview. This approach can be used whether or not the study results are
heterogeneous, by doing a sensitivity analysis to determine if the overall results are the
same when only studies with little risk of bias are included in the analysis. A third
approach is to combine the results of each study sequentially in order of their assessed
validity (‘cumulative meta-analysis), examining the impact on the overall results astrials
of decreasing validity are included (see section 8.11.6).

A fourth approach is to use statistical methods to weight studies according to their
assessed validity or to use 'meta-regression’ to explore the relationship between validity
and the magnitude of effect across studies (see section 8.8.1). Statistical methods for
combining the results of studies generally weight the influence of each study by the
inverse of the variance for the estimated measure of effect. In other words, studies with
more precise results (narrower confidence intervals) are given more weight. Itisalso
possible to weight studies according to validity so that more valid studies have more
influence on the summary result. The main objection to this approach is that there is no
empirical basis for determining how much weight to assign to different validity criteria or
for quantitatively relating differences on 'quality’ scales to differencesin therisk of bias
between studies.

It is possible using RevMan 4.0 to order studies according to either adequacy of
concealment of allocation or 'user defined' assessments of validity. Subgroup analyses
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based on assessments of validity can be done, although atest of statistical significance of
differences between subgroups of studies has not been implemented. RevMan does not
include an option for weighting studies by methodological validity and meta-regression is
not possible using RevMan 4.0.

6.11 Limitations of quality assessment

There are two major difficulties with assessing the validity of studies. Thefirstis
inadequate reporting of trials (SORT 1994, Schulz 1994, WGRR 1994, Begg 1996). Itis
possible to assume if something was not reported it was not done. However, thisis not
necessarily correct. Reviewers should attempt to obtain additional data from investigators
as necessary, but this may be difficult. The application of standards for reporting trials
(SORT 1994, WGRR 1994, Begg 1996) should facilitate the assessment of study validity
in the future.

The second limitation, which in part is a consequence of thefirst, islimited empirical
evidence of arelationship between parameters thought to measure validity and actual
study outcomes. As noted above, there is empirical evidence suggesting that, on average,
both inadequate concealment of allocation and lack of double blinding result in over-
estimates of the effects of treatment. Clearly much more research needs to be doneto
establish which criteriafor assessing validity are indeed important determinants of study
results and when. Improved reporting of methods will facilitate such research.
Meanwhile, reviewers should avoid the use of 'quality scores and undue reliance on
detailed quality assessments. It is not supported by empirical evidence, it can be time-
consuming and it is potentially misleading.
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/. COLLECTING DATA

7.1 Rationale for data collection forms

The data collection form is a bridge between what has been reported by primary
investigators (e.g journal articles, project reports, personal communications) and what is
ultimately reported by areviewer. The data collection form serves at least three important
functions. First, the data collection form is directly linked to the formulated review
question and planned assessment of included studies and, therefore, provides a visual
representation of these. Second, the data collection form is the historical record of the
multitude of decisions (and changes to decisions) that occur throughout the review
process. Third, the data collection form is the data repository from which the analysis
will emerge.

Given the important functions of data collection forms, ample time and thought should be
invested in their designs. Because each review is different, data collection forms will vary
acrossreviews. However, there are similarities regarding types of information that are
important, and forms can be adapted from one review to the next.

7.2 Electronic versus paper data collection forms

Should reviewers design paper data collection forms or automate the review process with
electronic data collection forms? Paper forms can be easier to design because electronic
forms require computer programming knowledge. On the other hand, large amounts of
data from reviews involving large numbers of studies are more easily stored and retrieved
with electronic than paper forms. Electronic forms eliminate the need for data entry
separate from data abstraction. They also can be used to calculate simple variables or
conversions (e.g. pounds to kilograms) for data that is presented in various formatsin
different studies. Both electronic and paper forms can be designed to provide an
historical record of decisions and refinements that occur throughout the review process.

Many reviewers use a double-abstraction process whereby two independent assessments
of each study can be compared and reconciled if necessary. When using a paper data
collection form, the comparison processis simple: one formis used to mark and correct
errors and disagreements. Comparing double-abstractions using electronic forms is fast
but requires the writing and testing of programs within the structure of the database being
used. Identifying and addressing errors and disagreements among reviewers may be more
difficult with electronic than paper forms. Thisis because fields or areas of data
collection forms that allow open-ended responses are not easily compared electronically.
Amendments or changes to original forms may be more difficult with electronic than
paper forms because of programming issues. A final potential drawback to electronic data
collection forms is whether they will be compatible with Review Manager (RevMan)
which is used to generate and store the final review. Although there are ways to transfer
data from electronic data collection forms to RevMan, this might not be straightforward
and should, ideally, be planned in advance.

If an electronic form is used, consider the following guides. First, do not program the
electronic form until you have designed, piloted, and refined a paper copy of the form.
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Such pilot tetsting ideally involves more than one reviewer and several articles. Second,
when designing the data collection form, consider the needs of the data entry person,
structure the form in alogical manner and make coding of responses as consistent and
straightforward as possible. Third, when choosing an electronic database or spreadsheset,
check whether it can create an electronic file that will be transferable to RevMan. Fourth,
don't forget to develop quality control mechanisms for assessing and correcting data entry
errors.

7.3 Data management and software

A variety of software and data management programs may be helpful in the systematic
review process. Spreadsheet software such as QuatroPro, Excel and Lotus or database
programs such as FoxPro or DataEase can be used for electronic data collection forms.
Software such as DBMSCOPY may be useful for converting such database files into files
compatible with data analysis, if analyses not available in RevMan are planned (see
section 8.8).

7.4 Key components of a data collection form

Thereisno single correct way to design a data collection form. The following
suggestions are

based on experience. When adapting or designing a data collection form reviewers first
should consider how much information they want to collect. Overly detailed collection
can result in forms that are longer than original study reports, tedious and boring to
complete, and wasteful of reviewer time. On the other hand, if forms are not sufficiently
detailed and omit key data, reviewers may have to re-abstract studies using supplemental
data collection forms. Having to review a study a second time can be frustrating and
time-consuming.

7.4.1 Information about study references and reviewers

Because data collection forms are adaptabl e across reviews and some reviewers
participate in multiple reviews, a clear title of the review is needed and the name of the
reviewer who is abstracting data should be recorded. It is useful to leave space after the
title so reviewers can write notes specific to the study being abstracted. This avoids
placing notes, questions or reminders on the last page of the form where they are least
likely to be noticed. Important notes may be entered into RevMan in the 'notes’ column of
the Characteristics of Included Studies table, or in the text of the review. Every Cochrane
Review is assigned a unique identifier. Thisshould be included next to the title on the
data collection form. Forms occasionally have to be revised. Coding the form with a
revision date or version number reduces the chances of erroneously using an outdated
form by mistake.

Each included study must be given a study identifier that is used in RevMan. Reviewers
may need to collect data from multiple reports of the sametrial. It isagood ideato record
the source of key information, including where it was found in areport or if information
was obtained from unpublished sources and personal communications. Any unpublished
information that is used should be written and coded in the same way as published
information.

60



Cochrane Reviewers' Handbook 4.2.0

7.4.2 Verification of study eligibility

Although the search and selection process should have weeded out most ineligible studies,
it isgood to verify study eligibility at the time of data abstraction or collection.
Verification information should occur early because the remainder of the form pertainsto
studies which meet inclusion criteria and the extraction of data from studies that will be
excluded is awaste of resources.

Cochrane Reviews include an excluded studies table for studies that appear to meet the
inclusion criteria and which others might believe to be relevant, but upon closer
inspection were excluded. The verification information on the data collection form can be
amechanism for coding reasons why such studies were excluded. For example, a
reviewer may only include truly randomised trialsin areview. A verification query on
the data collection form might be: Randomised? Y es, No, Unclear. If the study used
alternate allocation, the answer to the query is no, and this information would be entered
in RevMan as the reason for exclusion.

7.5 Study characteristics

When assessing each study, it is necessary to code specific study characteristics. These
can be categorized into groups that match information that will be entered into RevMan:
methods, participants, interventions, and outcomes. Information under participants might
include details relevant to the study setting and diagnostic criteriafor the condition of
interest. The development of this part of the data collection form deserves careful thought
and pilot testing. Datathat is collected should be directly linked to the review question(s)
and planned analysis strategies. It should be collected in aformat conducive to logical
entry into RevMan.

7.5.1 Methods

Different research methods can influence study outcomes by introducing bias and
artefactsin study results. For example, whether allocation was adequately concealed is
important, as discussed in section 6. When entering information about particular studiesin
RevMan, it will be necessary to code allocation concealment as adequate (A), unclear
(B), inadequate (C) or not used (D). Data collection forms should reflect these
assessments. Other methods features that may be relevant include study duration; type of
trial such as parallel or cross-over design; patient, provider and outcome assessor
blinding; amount of drop-outs and cross-overs; cointerventions and other potential
confounders. The methods part of the data collection form should include any validity
criteriathat are used.

7.5.2 Participants

Characteristics of participants may vary substantially across studies and some
Collaborative Review Groups (CRGS) have devel oped standards regarding which
characteristics should be collected. Typically, items that should be collected are those
that could affect study results or help users assess applicability. For example, if the
reviewer has reason to suspect important treatment effect differences between various
ethnic populations, this information should be collected. If treatment effects are thought
constant over ethnic groups, and if such information would not be useful to help apply
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results, it should not be collected. Itemsthat are often useful for assessing applicability
include age and sex. Occasionally, other sociodemographic items such as education level
are important as well as items addressing the presence of important comorbid conditions.

If the settings of studies are likely to influence treatment effects or applicability, they
should be assessed. Typical settings that are involved in healthcare intervention studies
are: acute care hospitals, emergency facilities, offices or clinics, extended care facilities
such as boarding and nursing homes, and communities. Sometimes studies are conducted
in different geographical regions that have important differencesin cultural characteristics
that could affect delivery of an intervention and its outcomes. Sometimes temporal
settings indicate important technology differences. If such items are important for the
interpretation of the review, they should be assessed.

Diagnostic criteria that were used to define the condition of interest can be a particularly
important source of clinical heterogeneity and should be described. For example, in a
review of drug therapy for congestive heart failure, it isimportant to know how the
definition and severity of heart failure was determined in each study (e.g. systolic or
diastolic dysfunction, severe systolic dysfunction with gection fractions of < 20%, etc.).
Similarly, in areview of antihypertensive therapy, it isimportant to describe baseline
levels of blood pressure of participants.

7.5.3 Interventions

The intervention and how it was delivered should be described. For trials of
pharmaceutical agents, routes of delivery (e.g., oral, intravenous), doses, and timing (e.g.
within 24 hours of diagnosis) may be assessed. Treatment length also may be recorded
here, particularly if it was different than study follow-up length and was not recorded
under methods. For complex interventions such as those that eval uate psychotherapy,
behavioural and educational approaches or healthcare delivery strategies, it isimportant to
collect information that will help to disentangle the underlying relationships. This
includes information about who delivered the intervention, its contents, format, timing,
etc.

For trials that do not utilise placebos and those that evaluate complicated interventions, it
is also important to collect information regarding what was given to the control group.
Thiswill help guide later decisions about whether it is reasonable to combine data across
studies; since marked heterogeneity in what is received by control groups may be areason
for not combining studies, or for doing sensitivity analyses.

7.5.4 Outcome measures and results

What may appear to be obvious and simple may in fact be one of the more difficult
sections of the data collection form to design. Reports of studies often include more than
one outcome (mortality, morbidity, quality of life, etc.), may report the same outcome
using different measures, may include outcomes for subgroups and may report outcomes
measured at different pointsintime. The reviewer needs to integrate what type of
outcome information is needed to answer the review's question(s) with what islikely to be
in the reports of studies. To avoid hidden mistakes outcomes should be collected in the
format they were reported and transformed in a subsequent step. For cross-over trials and
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trials with outcome assessments at various periods of follow-up, decisions will need to be
made about which outcomes to assess (see section 8.11.5 and section 8.9.1 respectively).

Reviewers should consider formatting the forms to match RevMan data tables. For
example, if the reviewer plans to use continuous data, the following information is
required for each comparison group: the number of participants, the mean and the
standard deviation. However, these data fields may be insufficient because there is great
variation in what researchers report and fail to report. In this example, investigators may
have reported a confidence interval for the mean difference and not reported any standard
deviations, or they may simply have reported the value of atest statistic (t test, F test, chi-
square test, etc.) or ap-value. Data collection forms should incorporate flexibility for
addressing this type of variability in outcome assessments. For more detail, regarding
what outcome information is necessary for specific types of analyses, see section 8

7.6 Coding format and instructions for coders

Accurate coding is extremely important. The coding should not be so complicated that
the abstractor is easily confused or likely to make poor decisions. Reviewers need
instructions and decision rules on the data collection form. There are varying preferences
regarding where instructions should be included. One approach isto insert the instruction
adjacent or near to the datafield that is to be coded. In some cases, instructions can be
lengthy and may have to be placed on a separate page. Regardless of the approach used
(most likely it will be amixture), itiscrucia for reviewers to practice using the form and
receive, or give, training if the form was designed by someone other than the person using
it.

7.7 Pilot testing and form revisions

All forms should be pilot tested using a representative sample of the studies to be
reviewed. This testislikely to identify datathat are not needed or are missing.
Abstractors may provide feedback that certain coding instructions are confusing or
incomplete (e.g. al of the types of responses might not be described). When multiple
reviewers are participating on a project, there may need to be a consensus among them
before the form is modified to avoid any misunderstandings or later disagreements.
Depending on the complexity of the review and the experiences from piloting, additional
pilot tests may be necessary.

Problems with the data collection form will occasionally surface after pilot testing has
been completed and the form has been revised. Infact, it israre for adata collection form
to not require any modifications after it has been piloted. When changes have to be made
to the form or coding instructions, be sure to correct the forms of those studies that have
already been reviewed. In some situations, it may only be necessary to clarify coding
instructions without modifying the actual data collection form.

7.8 Reliability of data collection

Reliability refers here to the degree to which different people review a study in the same
way. For example, did each reviewer agree on the presence of comorbidity among
subjectsin a specific trial? Did reviewers agree on the outcome data in each comparison
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group? When more than one person is reviewing data, there will inevitably be
disagreements. Multiple reviewers need to develop a plan for comparing information in
their data collection forms and for reaching consensus when there are disagreements.
Consensus can be achieved by discussion among reviewers or by using an additional
independent arbitrator. It isalso important to plan how the ‘consensus’ agreement will be
recorded. There are at |east three possibilities: 1) use one reviewer's form and record
changes after consensusin red ink; 2) use a separate printed form; or 3) enter only the
consensus data onto an electronic form. Keeping the ‘consensus information separateis
essential for assessing the reliability of coding.

It may not be important to formally examine reliability for all of the collected data; for
example, areviewer may elect to limit the evaluation of reliability to the coding of
outcomes and for validity assessments. Thereis no fixed standard for the degree of
reliability that is adequate or how to assess reliability. However, it isimportant to
examine reliability throughout the data collection process. For example, if after reaching
consensus on the first few studies, the reviewers note a frequent disagreement for specific
data, then coding instructions may need modification. Reviewers may display 'coder drift'
(achange over timein how information is coded), indicating a possible need for re-
training or re-coding. This can only be identified when reliability is examined throughout
the project.

7.9 Blinded data extraction

UNDER CONSTRUCTION — A section is being prepared on the issue of whether data
extraction should be done blinded; for example to the authors and journal and to the
results when assessing quality. Although there is some evidence that blinded assessments
of the quality of trials may be more reliable and different from assessments that are not
blinded (Jadad 1996, Moher 1998b), blinding is difficult to achieve, time consuming and
may not substantially alter the results of areview (Berlin 1997a, Berlin 1997b).

7.10 Collection of data from investigators

Reviewers will often find that they are unable to extract all of the information they are
interested in from published reports, both with regard to the details of the study and its
numerical results. In such circumstances, the reviewers need to determine how to collect
the missing information. They might wish to contact the original investigators and should,
for example, consider whether they will contact them with an open-ended request, send
them their standard data collection form, request individual patient data (see section 11) or
do something else.
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8. ANALYSING AND PRESENTING RESULTS

8.1 Do not start here!

Please read sections 3 - 7 before reading this section. It is sometimes tempting to jump
directly into the analysis when undertaking areview. Thisishazardous if appropriate
attention has not been given to formulating the question (section 3 and section 4),
identifying, selecting and critically appraising studies (section 5 and section 6) and
collecting data (section 7).

8.2 Planning the analysis

The reason for conducting reviews systematically is to ensure that the results are valid.
Therole of statistical analysisin reviews may be less clear. Sometimes the use of
statistics (meta-analysis) may seem and, in fact, be more of a hindrance than a help to
those who are not familiar with the techniques. Thereisalso adanger in focusing too
much attention on the statistical bottom line or the diamond used at the bottom of a graph
to sum up the individual study resultsin ameta-analysis. Sometimes reviewers and users
of reviews, in their rush to get to this, lose sight of the importance of reflection and
judgement in the steps preceding analysis, in the analysisitself and in drawing
conclusions. In this section we try to clarify what the analysis of areview entails, the role
of statisticsin this process and the need for judgement by the reviewer and user.

8.2.1 Why perform a meta-analysis in a review?

To prepare areview, one must collect datafrom individual studies and statistical methods
can be used to analyse and summarise these data. If used appropriately, these methods
provide a powerful tool for deriving meaningful conclusions from the data and help
prevent errors in interpretation.

A common error when statistical methods are not used in areview isto compare the
number of ‘positive’ studies with the number of ‘negative’ studies. This ‘vote counting’
should be avoided. It is unreliable, since whether a study is counted as ‘ positive’ or
‘negative’ may depend on how the results are interpreted by the reviewers and it gives no
consideration to the relative weight of reliable evidence contributed by each study. There
is also atendency to overlook small but clinically important effects when counting votes,
particularly when counting studies with statistically non-significant results as ‘ negative
(Cooper 1980, Antman 1992). It is also possible for areviewer to introduce bias by
inappropriately stressing the results of one study over another when using non-
quantitative methods.

Of course, the use of statistical methods does not guarantee that the results of areview are

valid, any more than it does for a primary study. Moreover, like any tool, statistical
methods can be misused.
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8.2.3 What does a meta-analysis entail?

While the use of statistical methods in reviews can be extremely helpful, the most
essential element of an analysisis a thoughtful approach, to both its qualitative and
quantitative elements. This entails consideration of the following questions:

What comparisons should be made?

What study results should be used in each comparison?
Are the results of studies similar within each comparison?
What is the best summary of effect for each comparison?
How reliable are those summaries?

The first step in addressing these questions is to decide which comparisons to make. The
next step isto prepare tabular summaries of the characteristics and results of the studies
that are included in each comparison. It isthen possible in a systematic way to derive
estimates of effect across studies, to conclude how much confidence should be placed in
those estimates and to investigate differences among studies.

8.2.4 Which comparisons should be made?

The first and most important step in planning the analysisis to specify the comparisons
that will be made. These should relate clearly and directly to the questions or hypotheses
that are posed when the objective of the review isformulated (see section 4). It should be
possible to specify the main comparisons that will be made in the protocol of areview.
However, it will often be necessary to modify comparisons and add new onesin light of
the data that are collected. For example, it may not be possible to know before data are
collected which outcome measures can sensibly be analysed together, and important
variations in the intervention may only be discovered after data are collected.

Decisions about which study results are similar enough that they should be grouped
together require an understanding of the problem that the review addresses and judgement
by the reviewer and the user. The formulation of the questions that areview addressesis
discussed in section 4. Essentially the same considerations apply to deciding what
comparisons to make, what outcomes to combine and what key characteristics (of study
design, participants, interventions and outcomes) to consider when investigating
heterogeneity (variation in effects). These considerations must be addressed when setting
up the Comparisonsin RevMan and in deciding what information to put in the table of
Characteristics of Included Studies.

8.2.5 What study results are needed for each comparison?

Having specified the comparisons that will be made, the next step in the analysisisto
prepare tabular summaries of the data. For dichotomous data (i.e. outcomes that are either
present or not, such as death), the data that need to be summarised are the number of
people who experienced the event or outcome in each comparison group and the total
number in each group. Consideration should be given to the order in which the results
will be presented (e.g. by year, aphabeticaly by study ID, or based on the results). The
order can be modified both in RevMan and in the Cochrane Database of Systematic
Reviews (CDSR), but the default display for each outcome in each review is determined
by the reviewer.
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Because concealment of allocation isavalidity criterion that appliesto all outcomesin a
study, and there is good evidence to support its use, thisis assigned when studies are
entered in RevMan and is one characteristic by which studies can be sorted in the
analyses. Itisalso possiblefor reviewersto order studies based on other assessments of
validity or other, user-defined characteristics.

The data that need to be summarised for continuous data (such as blood pressure) are the
number of people in each group, the mean value for the outcome in each group and the
standard deviation for each mean. Unfortunately, standard deviations are often not
reported. Although it may be possible to calcul ate standard deviations from other
measures of variation that are reported (e.g. confidence intervals), thisis not always
possible. Options for handling this and other types of missing data are discussed below in
section 8.11.4.

Sometimes results for a continuous outcome will be reported as changes in some studies
(i.e. the mean difference between pre- and post-intervention measurements) and post-
intervention results in other studies. Thereisno single best solution for summarising
results when thisisthe case. In general, reviewers should first determine which way of
reporting resultsis most likely to be intuitively understandable and helpful to users of
their review. So far as possible, results should be transformed or data should be sought
from investigators so that all of the study results can be presented in the same way.
Various options are available for imputing results, but they all rely on assumptions and
should be used cautioudly, if at all, and only if the assumptions are likely to hold true.
Sengitivity analyses should be done to test the impact of changing the assumptions (see
section 8.10.)

Occasionally reviewers encounter a situation where data for the same outcome are
presented in some studies as dichotomous data and in other studies as continuous data.
For example, scores on depression scales can be reported as means or as the percentage of
patients who were depressed at some point after an intervention (i.e. with a score above a
specified cut-point). Thistype of information is often easier to understand and more
helpful when it is dichotomised. However, deciding on a cut-point may be arbitrary and
information is lost when continuous data are transformed to dichotomous data. There are
severa options for handling combinations of dichotomous and continuous data.
Generally, it is useful to summarise results from all the relevant, valid studiesin asimilar
way, but thisis not always possible. It may be possible to collect missing data from
investigators so that this can be done. If not, it may be useful to summarise the datain
three ways: by placing the continuous datain a Continuous Data Table, Dichotomous data
in adichotomous Data Table and all of the datain an Other data Data Table. Another
option isto present all of the data as standardised mean differences. Alternatively, the
log-odds-ratio can be used as a measure of treatment difference (Whitehead 1999).

A number of other situations arise when it might not be appropriate to summarise datain
either a dichotomous or continuous Data Table. One example is when studies address the
same question, but use different outcome measures. For example, if oneisinterested in
synthesising research into the effects of audit and feedback on professional practice, it can
be helpful to summarise al valid studies that compared the effects of audit and feedback
VErsus no intervention on objective measures of performance, even though the types of
professionals, settings and outcomes vary substantially from study to study. Although it
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might be possible to transform results in this case to standardised mean differences, these
might be difficult to interpret and misleading. It might also be possible to standardise
results in some other way (e.g. percent change). Even then, people making decisions are
likely to want a summary of the resultsin ‘natural units' that are intuitive.

If individual patient data have been collected from the studiesin the review, this can be
analysed outside of RevMan to produce summary statistics for each study. These
summary statistics, along with the number of events and participants in each group, are
input to an individual patient data Data Table in RevMan. The analysis program then uses
the summary statistics that were input, rather than the crude numbers.

There is no standard set of datathat should be included in a Data Table for * Other’ types
of data; i.e. datathat do not neatly fit into Dichotomous, Continuous or Individual Patient
Data Data Tables. In general, five types of information are likely to be useful in
summarising the results and facilitating their analysis:

key variables that characterise the participants

key variables that characterise the interventions

key variables that characterise the outcome measures

the resultsin natural unitsthat are easily understood

standardised results, if these can be derived in away that will facilitate comparisons
across studies without being misleading

The first three types of information are ‘independent variables’ that can help to explain
theresults. A fourth type of independent variable that might also be included is the
internal validity of each study. The choice of specific variables depends on an
understanding of the problem that the review addresses. They should, however,
correspond to any a priori hypotheses that were made in the protocol regarding important
differences between studies.

If identified studies contribute no data for a particular outcome, the reviewer should
consider whether or not this lack of data might be biased. For example, some outcomes
will not have been collected in certain studies because the relevant means of measurement
were not available at the time of the study and, so, the reason for their unavailability
cannot have been influenced by the study’ s results. However, if data on the relevant
outcomes were collected in the study but are not available for the review, this might be
due to bias. The reviewer must decide whether studies with no data should be included
with the associated comparison in the review. The inclusion of such studies helpsto
inform the reader of how much evidence is missing for the outcome of interest. Thisis
particularly important if the relevant data were collected in a study but are not available.

8.3 Summarising effects across studies

An aim of most Cochrane Reviews isto provide areliable estimate of the effects of an
intervention, based on a weighted average of the results of all the available relevant
studies. Typically, the weight given to each study isthe inverse of its variance, i.e. more
precise estimates (from larger studies with more events) are given more weight (Laird
1990). Itisaso possibleto give studies more or less weight based on other factors such
as their methodological quality, but thisisrarely done (Detsky 1992).
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If it makes sense to combine the results of a group of studies and the observed differences
between the results of the studies are not statistically significant or practically important,
itisrelatively straightforward to combine the results. Each study is summarised using a
measure of effect (such as an oddsratio, arelative risk or amean difference) that
represents the within study comparison of the intervention and control groups. In this
way participants in each study are only compared to other participants in the same study.

Occasionally, ameta-analysis may be seen in which an ‘ effect size' has been calculated
for each intervention group in each randomised trial (based on the difference in outcomes
before and after the intervention) and groups from different studies are then compared
with each other. In thisway, each intervention group becomes the equivalent of a before-
and-after study and the benefits of the original randomisation in each trial are lost. The
results of any such meta-analysis need to be interpreted with a great deal of caution and it
should not be regarded as a meta-analysis of randomised trials. This approach to
synthesising data is not supported in RevMan and should be avoided.

8.4 Statistical methods available in Review Manager and CDSR

Meta-analyses use a variety of techniques. Unfortunately, there is not one, single ‘ correct’
technigue. The choice of technique depends on the nature of the data being analysed.
Fortunately, as with other uses of statistics by reviewers, a conceptual understanding of
the principles is more important than detailed knowledge of the specific techniques. The
statistical methods availablein RevMan are listed below:

Type of data Summary statistic Model Method
Dichotomous odds ratio (O-E) fixed effect Peto
M antel-Haenszel
random effects DerSimonian and Laird
relative risk fixed effect M antel-Haenszel
random effects DerSimonian and Laird
risk difference fixed effect M antel-Haenszel
random effects DerSimonian and Laird
Continuous  Weighted mean fixed effect inverse variance
difference random effects DerSimonian and Laird
Standardised mean  fixed effect inverse variance
difference random effect DerSimonian and Laird
Individual odds ratio (O-E) fixed effect Peto
patient data

NOTE: RevMan 4.2 also includes a new statistical method: generic inverse variance.
More information on this method will be added to a future revision of the Handbook.
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8.4.1 Dichotomous data

For dichotomous (or binary) data there are pros and cons for each of the summary
statistics available: odds ratio, relative risk (or relative effect), and risk difference (see
appendix 8a). Although the odds ratio has been commonly used in meta-analysis, there
are concerns about the potential for it to be interpreted incorrectly (Sinclair 1994). The
odds ratio has statistical advantages relating to its sampling distribution and its suitability
for modelling (Fleiss 1993), but these advantages are not always important in meta-
analyses. Moreover, there is no solid basis for assuming that the odds ratio is more
constant across studies than other summary statistics (Sinclair 1994). The odds ratio and
therelativerisk are similar if the outcome isrelatively rare.

The statistical method that is used and the presentation of results can be considered as
separate issues. For example, odds ratios and relative risks are relative measures and can
be used to combine studies, but the risk difference is an absolute measure and is better
used when applying the results to a particular healthcare situation (Egger 1997a). The
number needed to treat (NNT) (Laupacis 1988), is often a useful way to re-express results.
It can be obtained easily from the risk difference and, with more difficulty, from the
relative risk or odds ratio. M eta-analyses should never be done using the NNTs from
individual studies.

Absolute measures can be more informative than relative measures because they reflect
the baseline risk as well as the change in risk with the intervention. When absolute
measures, such asthe NNT, are reported, it is useful to report them for arange of baseline
risks (say, the range observed in the included studies) (Smeeth 1999 ). At the same time,
obtaining confidence intervals for absolute measures are problematic (Altman 1998), in
part because they also vary with baseline risk. Also, NNTs are specific to afollow-up
period, and should only be calculated when trials of similar follow-up periods are
combined (Smeeth 1999 ). Information on this should be included in the review. AN NNT
calculator is not available in RevMan 4.0 but methods for calculating NNTs can be found
in Appendix 8b.

It is often desirable to describe results both as a relative measure (odds ratio, relative risk
or relative risk reduction) and an absolute measure (NNT or risk difference). In general,
relative risk should be used whenever possible.

8.4.2 Continuous data

For continuous data, the weighted mean difference should be used whenever outcomes are
measured in a standard way across studies. This has the advantage of summarising results
in natural unitsthat are easily understood. Occasionally, it may be desirable to summarise
results across studies with outcomes that are conceptually the same but measured in
different ways (e.g. different measurement scales in schizophrenia). Under these
circumstances standardised mean differences can be used. Because this approach makes
it possible to combine the results of highly dissimilar studies, reviewers must be
particularly cautious in deciding whether such an analysis makes sense and in interpreting
the results.

Reviewers should be aware of the possibility of skewed data and the potential problemsit
presents. To detect skew in measurements that are always positive (e.g., blood pressure),
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divide the mean by the standard deviation. If the result islessthan 1.64 there is some
positive skew.

8.4.3 Individual patient data

For individual patient data, the summary statistics for each study are calculated by are-
analysis of raw data. This analysisis not possible within RevMan and should be donein a
separate analysis program with assistance from a statistician. The summary statistics can
then be input to RevMan and combined using the Peto Odds Ratio.

8.4.4 Fixed effect versus random effects analysis

There are different techniques for summarising the results of studies, and, unfortunately,
there is disagreement on which is best, or whether the results should be combined at all in
some situations, such as when there is substantial heterogeneity between the results of the
studies (Schulz 1993). (Heterogeneity is discussed in section 8.6.) The primary
disagreement that arisesin meta-analyses is whether to incorporate between-study
variation (heterogeneity) in estimating summaries of effect size. If thereislittle between-
study variation (i.e. the test for heterogeneity resultsin alarge P value, say greater than
0.10), this choice will usually make little difference in the results. If, however, thereis
significant between-study variation, an analysis that ignores this variation (a‘fixed effect’
approach) will give anarrower confidence interval than one that does not (a‘ random
effects approach). For each approach, there are situations where the result is counter-
intuitive, and so it may be appropriate that results are analysed using both methods.
Beyond this, there is some common ground on at least four points.

First and foremost, reviewers should alert readers of their review when there is substantial
heterogeneity, and they should encourage cautious interpretation of the aggregated results.
They might even decide that the heterogeneity is such that it would be preferable not to
combine the results of the individual studies. Reviewers should attempt to explore the
reasons for the heterogeneity and try to explain it, but any interpretations must be cautious
because these analyses are usually post hoc. Ideally, factors that might lead to differences
between the results of individual studies should be specified a priori in the protocol for
the review. These might include differences in the formulations of the interventions, the
participants, the means of assessing the outcomes or the methodol ogical quality of the
studies. Differing methodological quality could produce bias and accompanying
heterogeneity. If there are important differencesin the quality of studies, reviewers
should consider the effect of excluding poorer quality studies from the review. Subgroup
analyses, which can be used to explore differences between studies, are discussed in
section 8.7 (Yusuf 1991, Oxman 1992).

Secondly, it is generally agreed that the fixed effect approach isvalid as atest of
significance of the overall null hypothesis (i.e. ‘no effect in all studies’). A statistically
significant result indicates that there is an effect in at |east one of the studies.

Thirdly, whether heterogeneity is present or not, the overall result from afixed effect
approach is an average measure of treatment effect in the studiesin the analysis.

Fourthly, the random effects approach relies on assumptions that the studies are arandom
sample from a hypothetical population of studies and that the heterogeneity between

72



Cochrane Reviewers' Handbook 4.2.0

studies can be represented by a single variance. Moreover, a pragmatic concern is that the
random effects approach gives more weight to the results of smaller studies than the fixed

effect approach, and such studies are often of poorer quality and may be more susceptible

to publication bias than larger studies.

In practice, results can be analysed using both afixed effect and a random effects model.
If thisisdone, it is best to decide in advance how the results will be reported to avoid bias
in deciding which model to emphasise. The random effects model will tend to givea
more conservative estimate (i.e. with wider confidence intervals), but the results from the
two models should basically agree where there is no heterogeneity. If the test of
heterogeneity is statistically significant and the differencesin results are of practical
importance, then more emphasis should be placed on the random effects model.

However, reviewers should be cautious about over-interpreting small differencesin the
confidence intervals from different analyses.

In addition to the alternative models (fixed versus random effects), there are different
methods available for analyses using each which a reviewer might wish to explore with
assistance from a statistician. Generally, not much difference exists between the results
from the various fixed effect approaches (Thompson 1991). Less is known about the
various random effects approaches.

8.4.5 Summary

While it may be desirable to maintain consistency across reviews with regard to the use of
statistical methods and presentation of results, it is difficult to justify restricting analyses
to any particular method. However, to help protect against bias and misuse of statistical
methods:

e Each CRG should have a policy regarding which statistical method(s) to use.
o |f areviewer deviates from the CRG’s policy, the reason for this should be reported in
their review.

8.5 Displaying results

The analytic methods that are used in areview should be described in the Methods section
and the results should be described in the Results section. Reviewers should ensure that
the Results section concentrates on the objectives and the comparisons specified in the
protocol of the review. Post hoc analyses should be identified as such.

When Cochrane Reviews are published, they contain the data entered into the Data Tables
by reviewers. Tables and graphs that are displayed in RevMan and CDSR are generated
using a special program, MetaView. This allows both reviewers and those using CDSR to
select alternative statistical methods and to view the results in ways other than those
specified in the Methods section of the review. To avoid confusion, the default for each
outcome in each review is specified by the reviewers. This ensures that the results
displayed are consistent with what is described in the text, unless someone using CDSR
actively chooses to override this default.

The convention in CDSR is that if the odds ratios or relative risks for unfavourable
dichotomous outcomes are less than one (and risk differences are less than zero), this
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indicates that treatment is better than control. Thisis represented in the graphs by
estimates to the left of the vertical line that indicates no difference. Both reviewers and
users of the reviews can be confused when this convention is not maintained and thereis a
greater danger that errorswill be made. However, there are circumstances where it may
not be appropriate to adhere to this convention of showing ‘bad’ outcomes. It sometimes
makes more sense to present the results for ‘good’ outcomes; for example, livebirth after
treatment for infertility instead of 'no livebirth', or smoking cessation after an intervention
to help people to quit smoking instead of ‘failure to quit smoking'. For some outcomes
deciding whether an outcomeis ‘good’ or ‘bad’” may reflect personal values. In
circumstances such as these, reviewers may elect not to adhere to the convention of
reporting results for *bad’ outcomes. In addition, in some analyses two different
interventions might be compared, so that deciding which is ‘treatment’ and which is
‘control’ isarbitrary. To accommodate these issues, RevMan 4.0 allows reviewers to
specify the labels used for ‘treatment’ and ‘ control’ groups in each outcome. These labels
arethen used in CDSR.

RevMan 4.2 includes the ability to add additional figuresto Cochrane reviews.

8.6 Investigating heterogeneity

It isimportant to ask whether the results of studies are similar within each comparison or,
put another way: Are the differences among the results of the studies greater than could be
expected by chance? One way of doing thisisto look at agraphical plot of the results. If
the confidence intervals for the results of each study (typically presented by horizontal
lines) do not overlap, it suggests that the differences are likely to be statistically
significant (Walker 1988). Tests of homogeneity are formal statistical analyses for
examining whether the observed variation in study results is compatible with the variation
expected by chance alone. The more significant the results of the test (the smaller the p-
value), the more likely it isthat the observed differences were not due to chance alone.

When there is statistically significant heterogeneity (alow probability, perhaps less than 1
in 10 or 1in 20), this suggests that the observed differences in the results of individual
studies might be caused by factors other than chance. When looking for possible
explanations for the differences, however, it isimportant to be cautious. Studies usually
differ in many ways, and it may be incorrect to attribute a difference in results to any
single factor.

RevMan will automatically test the homogeneity of the results of the individual studies
being combined for each comparison of dichotomous, continuous or individual patient
data. For al reviews, though, including those that have used ‘ Other data’, the underlying
biology, psychology and sociology should be kept in mind when considering any
differences between studies.

8.7 Subgroup analyses

Irrespective of the extent of heterogeneity in the results, it is often of interest to examine a
particular category of participantsin areview (e.g. women, a particular age group, or
those with a specific disease subtype). These examinations, or subgroup analyses, are
exceedingly common, but they are also often misleading (Y usuf 1991, Oxman 1992)
Conclusions based on subgroup analyses can do harm both when they lead to a particular
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category of people being denied effective treatment (a‘ false-negative’ conclusion), and
when they lead to ineffective or even harmful treatment being given to a particul ar
category of people (a‘false-positive’ conclusion). Subgroup analyses can also generate
misleading recommendations about directions for future research that, if followed, would
waste scarce resources.

Because of these risks and the frequency of their occurrence, reviewers need to be
cautious about doing subgroup analyses and about interpreting the results of the ones that
they feel compelled to do. The following guidelines can be used to help decide whether to
do a subgroup analysis, whether an apparent difference between the effect of the
intervention in these subgroupsisreal and, consequently, when to include a conclusion
based on a subgroup analysisin the review (Oxman 1992). They can also be used to
guide decisions about whether apparent differences between the effect of different
formulations of the intervention (such as the specific drug or dose that was used) are real.

e |sthereindirect evidence in support of adifference?

Another way of asking this question is: Isit plausible to expect there will be a difference,
based on what is known about the intervention and the problem? If not, the subgroup
analysis probably should not be done.

e Did the hypothesis about the difference precede rather than follow the analysis?
e |sthe subgroup analysis one of a small number of hypotheses tested?

Reviewers should, so far as possible, attempt to state any hypotheses they have about
potentially important differences in subgroup response in the protocol for the review and
the number of planned subgroup analyses should be kept to a minimum. The greater the
number of hypotheses tested, the greater the number of differences one will find by
chance alone. Decisions about which analysesto do and which to report are much more
likely to be data driven with post hoc analyses, and thereby more likely to be spurious.
On the other hand, when a hypothesis has been clearly and unequivocally suggested by a
different data set, the subgroup analysis rests on stronger ground.

¢ |sthe difference suggested by comparisons within rather than between studies?

e Isthe difference consistent across studies?

Reviewers should be extremely cautious about examining and drawing conclusions about
differences in subgroup response based on differences in results between studies. There
may be many other factors, aside from one that is the basis of the inference being made,
which could explain the difference in results between studies. For instance, differencesin
the specific drugs, doses or treatment schedules used; the patients (whose risk of adverse
outcomes may vary); the amount of cointervention; or the means of assessing the
outcome, could all explain differences between the results of individual studies. Stated
simply, inferences based on between-study comparisons are based on comparisons
between non-comparable groups. Even if the review only includes randomised trials, it
must be remembered that patients were not randomised to one study or another.
Differences in subgroup response observed within a single study provide a stronger basis
for drawing conclusions, and if a difference is observed across a number of high quality
studiesit strengthens a conclusion that the differenceisreal.

¢ |sthe magnitude of the difference practically important?
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If not, it makes no difference whether recommendations are based on the subgroup
analysis or the overall analysis.

e |sthedifference statistically significant?

RevMan 4.0 does not provide an appropriate method for testing this. Statistical
techniques for conducting subgroup analysis include the Breslow-Day technique and
regression approaches. With the Breslow-Day technique and similar approaches, it is
possible to use atest for heterogeneity to estimate the probability that an observed
interaction might have arisen by chance. However, as noted above, subgroup analyses
based on differences between studies are discouraged.

Commonly, a number of comparisons for different subgroups are done without any formal
testing for interactions. This practice, when combined with the reporting of just those
subgroup analyses within which sizeable treatment differences are found, can lead to an
overestimate of both the significance and the size of the difference. It should be avoided.

Regression models, such as logistic regression (Berlin 1994) can be used for analysis of
interactions if the interactions are modelled by product terms. This alowsthe
significance of an interaction to be tested while controlling for other factors. However, if
there are many subgroup factors, the number of product terms necessary for an adequate
modelling of the interactions may be higher than the number of observations, and an
analysis of the interactionsisimpossible. An additional problem is deciding which of
many possible interaction terms to enter into the model, and the potentia for biasin their
selection.

Reviewers without a statistical background who wish to formally test the significance of
an apparently important difference in a subgroup analysis should consider asking a
statistician for help. It is not important for reviewers to understand the details of the
statistical approaches that can be used, but it isimportant to understand the concepts of
statistical significance and power in subgroup analysis. Statistical analysisis a useful tool
for assessing whether an observed difference in subgroup response might have occurred
by chance alone, but it is not a substitute for good judgement, and the statistical methods
must be appropriate.

8.8 Statistical methods not available in Review Manager

For some reviews it may be useful to undertake an analysis that is not supported by
RevMan. When such an analysisis done it should be described and referenced in the

M ethods section of the review and the results should be reported in the Results section.
Reviewers who wish to use tables for this can do so with the Additional tables facility in
RevMan 4.0. Thereis currently no mechanism to publish additional graphsin CDSR but
these could be made available in some other way, such as on an Internet site .

8.8.1 Meta-regression

M eta-regression can be used to assess statistically whether specific factors (covariates)
influence the magnitude of effect across studies (Berlin 1994). Such analyses should best
be used as hypothesis generating tools. The number of factors that can be included in an
analysisislimited and there is a potential for bias when selecting which of many possible
factorsto include.
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The covariates of interest may or may not be common for all patientsin each study. For
study characteristics that are not common for all patients (e.g. the mean age of the patients
in each study), it isimportant to be cautiousin their interpretation because of the risk of
an ecological fallacy (Morgenstern 1982, Greenland 1994). The covariatesthat are
investigated can also be either general (e.g. the year of the study) or problem-specific (e.g.
the particular disease subtype). A variety of statistical methods including weighted least
squares, logistic and hierarchical models can be used for meta-regression (Morris 1992,
Berlin 1994, Mclntosh 1995).

8.8.2 Bayesian meta-analysis

Bayesian approaches to meta-analysis, such as the Confidence Profile Method (Eddy
1990, Eddy 1992), are based on the principle that each observation or set of observations
should be viewed in conjunction with a prior probability describing existing knowledge
about the phenomenon of interest. The new observations alter this probability to generate
aposterior probability. In Bayesian terms, traditional statistical methods used in meta-
analysis assume that the prior probability distribution is uniform, with all outcomes being
equally probable. Bayesian approaches also allow the incorporation of indirect evidence
and opinions in the generation of the prior distributions. These approaches are
controversial because they depend on opinions, and these will often vary considerably.
To implement credible Bayesian analyses, additional development in eliciting prior
probability distributions and conducting robust analyses is needed (Louis 1993).

8.8.3 ‘Exact’ methods

Anaysisof 2 X 2 tables with zeros (no events) in some cells presents a problem. One
way of handling thisisto add a fraction, such as% to each cell in the table. Thisis done
in RevMan 4.0. A better approach might be to use exact calculations. Computational
methods are available for computing an exact confidence interval for the common odds
ratio (Mosteller 1992) and these are available in commercial software packages (e.g. Egret
(Egret 1996)).

8.9 Other types of data

8.9.1 Time to event (survival) analysis

For reviews where survival time or time to an event is particularly important, individual
patient datais highly desirable (see section 11). When thisis not practical, it may be
possible to extract and analyse data from published survival curves or to calculate a
weighted average of median survival duration across studies (Parmar 1998) (see, for
example Grilli 1993). Alternatively, analyses for different follow-up periods can be done
using the different time-points as part of the outcome, thereby approximating a survival
analysis (see, for example Pharoah 1999).

The analysis should be based on survival datafor individual participants whenever

possible. Not only isthis approach more powerful (Buyse 1987), it aso providesinsight
into the course of the disease and treatment effect over time (Clarke 1998). When these
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survival data are not obtainable, it is still desirable to examine the distributions of survival
times in those studies for which individual data are available.

8.9.2 Ordinal data

UNDER CONSTRUCTION — A new section is being prepared on methods for combining
studies with ordinal data (ordered categories with no natural (numerical) distance between
possible categories). One solution that is simple but not totally satisfactory isto treat
ordinal scales as though they were continuous. A more complicated, but more robust
solution isto use proportiona odds models (Whitehead 1994).

8.10 Sensitivity analyses

Because there are different approaches to conducting a systematic review, reviewers
should ask: How sensitive are the results of the analysisto changesin the way it was
done? This provides reviewers with an approach to testing how robust the results of the
review are relative to key decisions and assumptions that were made in the process of
conducting the review. Each reviewer must identify how the key decisions and
assumptions might conceivably have affected the results for a particular review.
Generally, the types of decisions and assumptions that might be examined in sensitivity
analysesinclude:

e changing theinclusion criteriafor the types of study (e.g. using different
methodological cut-points), participants, interventions or outcome measures

¢ including or excluding studies where there is some ambiguity as to whether they meet
the inclusion criteria

e reanalysing the data using a reasonable range of results for studies where there may be
some uncertainty about the results (e.g. because of inconsistencies in how the results
are reported that cannot be resolved by contacting the investigators, or because of
differences in how outcomes are defined or measured)

e reanalysing the data imputing a reasonable range of values for missing data

e reanalysing the data using different statistical approaches (e.g. using arandom effects
model instead of afixed effect model, or vice versa)

The same cautions discussed for subgroup analyses apply to sensitivity analyses. In
particular, since many sensitivity analyses involve between study subgroup comparisons,
these findings need to be interpreted very carefully.

If the sensitivity analyses that are done do not materially change the results, it strengthens
the confidence that can be placed in these results. If the results do change in away that
might lead to different conclusions, thisindicates a need for greater caution in interpreting
the results and drawing conclusions. Such differences might also enable reviewersto
clarify the source of existing controversies about the effectiveness of an intervention, or
lead them to hypothesise potentially important factors that might be related to the
effectiveness of the intervention and warrant further investigation.
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8.11 Special topics

8.11.1 Publication bias and funnel plots

Asdiscussed in section 5, a particularly important component of areview isthe
identification of relevant studies. Publication bias has |ong been recognised as a problem
in thisregard since it means that the likelihood of finding studiesisrelated to the results
of those studies (Begg 1988, Begg 1989, Easterbrook 1991, Dickersin 1992b). One way to
investigate whether areview is subject to publication biasisto prepare a‘funnel plot’ and
examine thisfor signs of asymmetry. RevMan 4.0 includes a facility to produce such a
graph. However, if there is asymmetry, reasons other than publication bias should also be
considered.

Funnel plots were first used in educational research and psychology (Light 19844a). They
are simple scatter plots of the treatment effects estimated from individual studies (on the x
axis) against some measure of each study’s sample size (y axis). The name ‘funnel plot’
arises from the fact that precision in the estimation of the true treatment effect increases as
the sample size of the component studies increases. Effect estimates from small studies
will therefore scatter more widely at the bottom of the graph, with the spread narrowing
among larger studies. In the absence of bias the plot should resemble a symmetrical
inverted funnel (see panel A of the figure).

Relative measures of treatment effect (such as relative risks and odds ratios) are plotted on
alogarithmic scale. This ensures that effects of the same magnitude but opposite
directions (for example relative risks of 0.5 and 2) are equidistant from 1.0 (Galbraith
1988). Treatment effects have generally been plotted against sample sizes. However, the
statistical power of atria is determined both by its total sample size and the number of
participants experiencing the event of interest. For example, a study with 100,000 patients
and 10 eventsislesslikely to show a statistically significant treatment effect than a study
with 1000 patients and 100 events. The standard error (SE) or the variance of the effect
estimate, rather than total sample size, have therefore been increasingly used for they axis
in funnel plots. RevMan 4.0 uses 1/SE, plotted against the effect size calculated by the
statistical method chosen by the reviewer for the particular outcome.

If thereisbias, for example because smaller studies without statistically significant effects
(shown as open circlesin the figure) remain unpublished, thiswill lead to an

asymmetrical appearance of the funnel plot with agap in a bottom corner of the graph
(panel B). In this situation the effect calculated in a meta-analysis will overestimate the
treatment effect (Villar 1997, Egger 1997b). The more pronounced the asymmetry, the
more likely it is that the amount of bias will be substantial.

Publication bias has long been associated with funnel plot asymmetry (Light 19844).
However the funnel plot should be seen as a generic means of examining whether the
smaller studiesin a meta-analysis tend to show larger treatment effects and this may be
due to reasons other than publication bias (Egger 1997a, Egger 1998b). Some of these are
shown in the table:

Possible sources of asymmetry in funnel plots
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1. Selection biases
Publication bias
L ocation biases
Language bias
Citation bias
Multiple publication bias

2. Poor methodological quality of smaller studies
Poor methodological design
Inadequate analysis
Fraud

3. True heterogeneity
Size of effect differs according to study size (for example, due to
differencesin the intensity of interventions or differencesin
underlying risk between studies of different sizes)

4. Artefactual

5. Chance

Evenif astudy has been published, the probability of finding it isalso influenced by its
results. For example, language bias (the preferential publication of studies without
significant findings in languages other than English), makesit less likely that such
‘negative’ studies will be found (Grégoire 1995, Egger 1997c¢). Citation bias leadsto
‘negative’ studies being referred to less often and they are therefore more likely to be
missed when searching for relevant trials (Gotzsche 1987, Gotzcshe 1989, Ravnskov
1992). Conversely, results of ‘positive’ trials are sometimes reported more than once,
increasing the probability that they will be located (multiple publication bias) (Gotzsche
1989, Huston 1996, Tramer 1997).

Another source of asymmetry arises from differences in methodological quality. Smaller
studies are, on average, conducted and anal ysed with |ess methodological rigour than
larger studies. Trials of lower quality also tend to show larger treatment effects (Schulz
1995, Moher 19984). Trials which, if conducted and analysed properly, would have been
‘negative’ may thus become ‘ positive’ (panel C).

True heterogeneity in treatment effects may also lead to funnel plot asymmetry. For
example, substantial benefit may be seen only in patients at high risk for the outcome
which is affected by the intervention and these high risk patients are usually more likely
to beincluded in early, small studies (Davey Smith 1994, Glasziou 1995). In addition,
small trials are generally conducted before larger trials are established and in the
intervening years standard treatment may have improved. Furthermore, some
interventions may have been implemented less thoroughly in larger trials and, therefore,
have resulted in smaller estimates of the treatment effect (Stuck 1998). It has also been
argued that funnel plot asymmetry may be artefactual (Irwig 1998), but simulation studies
have shown that thiswill occur infrequently, if the overall treatment effect isvery large
and the outcome of interest is rare (Sterne, unpublished). Finally, it is, of course, possible
that an asymmetrical funnel plot arises merely by the play of chance.
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Symmetry or asymmetry is generally defined informally, through visual examination, but
the visua interpretation of funnel plots may vary between observers (Villar 1997). More
formal statistical methods to examine associations between the study effects and size have
been proposed (Begg 1994, Egger 1997b). At present there is debate regarding the
statistical properties, potentials and limitations of these tests (Naylor 1997, Irwig 1998,
Seagrott 1998, Egger 1998b). No such tests are available in RevMan 4.0. M ethodol ogical
work examining these issues is currently underway, but it is clear that both visual
examination and statistical analysis of funnel plots have limited power to detect bias if the
number of studiesis small.

Reviewers should look at the relevant funnel plot whenever they do a meta-analysis. If
asymmetry is present, likely reasons should be explored. The power of this method is,
however, at its most limited in those situations when biasis most likely to distort the
results of the meta-analyses: when it comprises only afew small studies. Finally, it should
be remembered that although funnel plots may alert reviewers to a problem which needs
considering, they do not provide a solution to this problem. The only satisfactory way to
address reporting bias and the inadequate quality of individual trialsisthrough
prospective registration of trials (Simes 1986, Dickersin 1988, Anonymous 1991,
Dickersin 1992a) and improvements in the quality of the conduct, analysis and reporting
of studies, meta-analyses and systematic reviews (Begg 1996, Moher 1995b).
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Legend to figure: Hypothetical funnel plots. Panel A: symmetrical plot in the absence of
bias; Panel B: asymmetrical plot in the presence of reporting bias, Panel C: asymmetrical
plot in the presence of bias due to low methodological quality of smaller studies.
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8.11.2 Unit of analysis errors (cluster randomised trials)

In some studies people are allocated to the different interventions in clusters (e.g. by
practice, hospital or community) to avoid contamination or for convenience. Often when
thisis done the unit of allocation is different from the unit of analysis with people
allocated by groups but analysed as though they had been allocated individually. Thisis
sometimes called a*unit of analysiserror’ (Whiting-O’ Keefe 1984). Effectively, using
individual s as the unit of analysis when groups of people are alocated increases the power
of the studies by increasing the degrees of freedom. This can result in false positive
conclusions that the intervention had an effect when in truth it did not. In the context of a
review, it can lead to studies having narrower confidence intervals and receiving more
weight than is appropriate. This situation can also arise if people are alocated to
interventions that are then applied to parts of them (e.g. eyes, teeth or bunions) but the
separate parts are analysed rather than the people.

Reviewers should collect information about the unit of randomisation and the unit of
analysiswhen thisisrelevant. To avoid aunit of analysis error, analyses should be
conducted at the same level as allocation but this might considerably, and unnecessarily,
reduce the power of the study. If possible, an estimate of the relative variability within
and between clusters (the ‘intra-class correlation coefficient’) should be obtained and it
may be possible to use thisto adjust the results (Cornfield 1978, Donner 1981).

8.11.3 Multiple comparisons and the play of chance

For reviews and studies with several subgroup analyses and multiple outcomes, if enough
analyses are done some are likely to produce 'statistically significant' results by chance
alone. For example, using the conventional test of statistical significance of P =0.05, one
in 20 comparisonsis likely to be *statistically significant’ even when thereistruly no
difference between the interventions being compared. The more analyses that are done,
the more likely it isthat some will be found to be statistically significant by chance aone.

Because of this problem, the strength of evidence from areview or a study depends on
how focused its questions were at the outset. Unfortunately, when the results of a study
are presented, it is not always possible to know how many comparisons were made. Itis
likely that interesting findings will have been selected for presentation or publication from
alarger number of uninteresting ones, leading to spurious conclusions.

Reviewers should, if possible, distinguish between data that were not collected in a study
and data that were collected but not reported. Thisis particularly important for studies
reporting multiple outcomes, because of the potential for biased reporting (Gotzsche
1989, Gotzsche 1990).

There is no simple or totally satisfactory solution to the problem of multiple comparisons,
but the following advice can be offered:

e Keep subgroup analyses to a minimum.

e Stateapriori in the protocol for the review, which analyses and outcomes are of
particular interest (the fewer the better).

e Although it isrecommended that al outcomes from included studies that are likely to
be important to people should be reported in Cochrane Reviews, the strength of
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evidenceislessif there are multiple comparisons, particularly for outcomes that were
not pre-specified.
e Interpret any findings that were not hypothesised in advance cautiously, even when
they are ‘statistically significant’.

8.11.4 Missing data

Three types of data may be missing from areview: unidentified studies, information for
estimating the magnitude of effects, and information about characteristics that may be
related to the magnitude of effects. The first type of missing datais discussed in section
8.11.1in relation to publication bias. Methods for handling missing information in the
studies that are identified include ssmply excluding studies for which data are missing,
and imputations or complex strategies for assuming values for the missing data (Follmann
1992, Pigott 1993). No simple solutions exist for the problem of missing data. In
generd:

e Whenever possible, the investigators should be contacted to ensure that no data are
missing for their study.

e Theassumptions of whatever method is used to cope with missing data should be
made explicit.

e Analyses should be doneto test how sensitive the results are to reasonable changesin
the assumptions that are made (see section 8.10).

8.11.5 Cross-over trials

The analysis of cross-over trialsis problematic, particularly if both cross-over and parallel
group trials are included together. One approach isto analyse the cross-over trialsin the
same fashion as parallel group trials. That is, results from the treatment period are used as
if they came from one group of patients and results from the control period are used as if
they came from an independent group of patients. However, this approach ignores the
fact that the same patients will be in both arms of the study and they are clearly not
independent of each other. An alternative, more appropriate approach is to use techniques
specifically developed for paired designs and for combining paired designs with unpaired
designs (Duffy 1989). If both approachesyield similar results, the results of the first
approach (which can be done using RevMan 4.0) are on much stronger ground. For an
example of this approach see (Jaeschke 1990).

8.11.6 Cumulative meta-analysis

In cumulative meta-analysis studies are added one at atime in a specified order (e.g.
according to their date of publication or methodological quality) (Lau 1992). This
approach can be used as a sengitivity analysis to determine whether results have been
robust over time or across studies of differing quality. Cumulative meta-analysis can be
donein RevMan 4.0 by de-selecting all studies from the analyses and then selecting them
in the specified order, running an analysis as necessary. However, it is not possible to
reproduce these analyses easily when the review is published in CDSR. If acumulative
meta-analysis is to be done, this should be stated in the protocol for the review.
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8.11.7 Dose response analysis

The same principles described for subgroup analyses can be applied to dose response and
duration response analyses. Meta-regression methods can be used to estimate dose-
response parameters (Greenland 1992, Berlin 1993). Conclusions about differencesin
effect due to differences in dose are on strongest ground if participants are randomised to
one dose or another within a study and a consistent relationship is found across similar
studies. While reviewers should consider dose effects, particularly as a possible
explanation for heterogeneity, they should be cautious about drawing conclusions about
dose or duration effects based on between-study differences.

8.12 Where to go for help

The first point of contact for reviewersin need of statistical support should be the
coordinator of their CRG. Each CRG should establish policies regarding statistical
analyses and, ideally, there should be a statistician working with each CRG. It may,
however, be more convenient for some reviewersto consult with alocal statistician. If a
reviewer needs statistical help, or other help with their analyses, which cannot be met
directly through the editorial team of their CRG or local support, a Cochrane Centre can
be asked for help. Asarule, requests for help should not be taken directly to the
Statistical Methods Group (SMG). The SMG isresponsible for providing policy advice
and training, but does not have the resources necessary to support individual reviewers
directly. Statisticians working with CRGs are members of the SMG and will consult with
othersin that Methods Group as needed. Similarly, Cochrane Centres will forward
enquiries to the SMG when thisis appropriate. However, to make the best use of what is
arelatively scarce resource, it isimportant that the SMG is not flooded with what, for the
statisticians at least, are routine enquiries.

Additional help can be found in the RevMan user guide, references cited in this section of
the Handbook, other references in the Cochrane Methodology Register and in the
frequently asked question (FAQ) list for RevMan. If you discover that there are important
gapsin the help that can be found in the Handbook or the RevMan user guide, or specific
problems that are not addressed, please let us (Mike Clarke or Andy Oxman) know. If
you have solutions to problems that others might encounter, please share them with us.
The Handbook will continue to evolve based on the needs expressed by those who useit,
their experience and new methodological developments and thisis especially true of this
section on Analysing and Presenting Results.
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9. INTERPRETING RESULTS

Although it can be argued that the results of a systematic review should stand on their
own, many people faced with a decision look to the Discussion and Reviewers
Conclusions for help interpreting the results. Indeed, many people prefer to go directly to
the conclusions before looking at the rest of the review.

Discussion and conclusions about the following issues can help people to make decisions:

e The strength of the evidence

e Theapplicability of the results

e Other information, such as considerations of costs and current practice, that might be
relevant to someone making a decision

e Clarification of any important trade-offs between the expected benefits, harms and
costs of the intervention

Because Cochrane Reviews have an international audience, the discussion and reviewers
conclusions should, so far as possible, assume a broad international perspective, rather
than addressing specific national or local circumstances. Reviewers should be particularly
careful to bear in mind that different people might make different decisions based on the
same evidence. The primary purpose of the review should be to present information,
rather than to offer advice. The discussion and conclusions should be to help people to
understand the implications of the evidence in relationship to practical decisions.
Recommendations that depend on assumptions about resources and values should be
avoided.

9.1 Strength of evidence

A good starting point for the discussion section of areview isto address any important
methodological limitations of the included trials and the methods used in the review that
might affect practical decisions about healthcare or future research. This should not be a
detailed discussion of study or review methods. Information provided in the section of the
review on methodological quality need not be repeated here.

It is often helpful to discuss how the included studies fit into the context of other evidence
that is not included in the review. For example, for reviews of drug therapy it may be
relevant to refer to dosage studies or non-randomised studies of the risk of rare adverse
events. It should be stated clearly whether the other evidence that is referenced was
systematically reviewed when other types of evidence are cited.

Onetype of evidence that can be helpful in considering the likelihood of a cause-effect
relationship between an intervention and an important outcome is indirect evidence of a
relationship. Thisincludes evidence relating to intermediate outcomes (such as
physiological or biochemical measures that are markers for risk of the outcome of
interest), evidence from studies of different populations (including animal studies) and
evidence from analogous relations (i.e. similar interventions).

Because conclusions regarding the strength of inferences about the effectiveness of an
intervention are essentially causal inferences, reviewers might want to consider guidelines
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for assessing the strength of a causal inference, such as those put forward by Hill (Hill
1971). In the context of a systematic review of clinical trials, these considerations might
include:

How good is the quality of the included trials?

How large and significant are the observed effects?

How consistent are the effects acrosstrials?

Is there a clear dose-response relationship?

Isthere indirect evidence that supports the inference?

Have other plausible competing explanations of the observed effects (eg. bias or co-
intervention) been ruled out?

More or less explicit approaches to grading the strength of evidence underlying a
conclusion are available (CTFPHE 1979, Cook 1992, Gyorkos 1994 Guyatt 1995, US
PSTF 1996), although there is no single approach that is universally accepted as being
appropriate for the wide range of reviews included in the Cochrane Database of
Systematic Reviews. A Collaborative Review Group (CRG) may elect to use a standard
approach to grading the strength of evidence acrossits reviews. Over time, it may be
possible for the Cochrane Collaboration as a whole to develop a more consistent and
explicit approach to drawing conclusions about the overall strength of evidence for the
main conclusions of areview. However, it iscurrently up to individual reviewers, in
consultation with othersin their CRG, to select an approach to summarising the strength
of evidence that is appropriate for the question being reviewed.

9.2 Applicability

‘A leap of faith is always required when applying any study findings to the population at
large’ or to a specific person. ’In making that jump, one must always strike a balance
between making justifiable broad generalizations and being too conservative in one’s
conclusions.” (Friedman 1985)

Users of Cochrane Reviews must decide, either implicitly or explicitly, how applicable
the evidence isto their particular circumstances. To do this, they must first decide
whether the review provides valid information about potential benefits and harms that are
important to them. To the extent that thisis the case, they then need to decide whether the
participants and settings in the included studies are reasonably similar to their own
situation. Inaddition, it will often be important for them to consider the characteristics of
the interventions or additional care provided in the included studies in reaching
conclusions about the applicability of the evidence.

Decisions about applicability depend on knowledge of the particular circumstancesin
which decisions about healthcare are being made. In addressing the applicability of the
results of areview, reviewers should be cautious not to assume that their own
circumstances, or the circumstances reflected in the included studies are necessarily the
same as those of others. Reviewers can, however, help people to make decisions about
applicability by drawing attention to the spectrum of circumstances to which the evidence
islikely to be applicable, circumstances where the evidence is not likely to be applicable,
and predictable variation in effects across different circumstances.
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Generally, rather than rigidly applying the inclusion and exclusion criteria of studiesto
specific circumstances, it is better to ask whether there are compelling reasons why the
evidence should not be applied under certain circumstances (Guyatt 1994, Dans 1996).
Reviewers can sometimes help people making specific decisions by identifying important
variation where divergence might limit the applicability of results, including:

e biologic and cultura variation
e variation in compliance
e variation in baseline risk

In addressing these issues, reviewers cannot be expected to be aware of, or address the
myriad differencesin circumstances around the world. They can, however, address
differences of known importance to many people and, importantly, they should avoid
assuming that other peopl€e's circumstances are the same as their own in discussing the
results and drawing conclusions.

9.2.1 Biologic and cultural variation

Issues of biologic variation that might be considered include divergencein
pathophysiology (e.g. biologic differences between women and men that are likely to
affect responsiveness to a treatment) and divergence in a causative agent (e.g. for
infectious diseases such as malaria). For some healthcare problems, such as psychiatric
problems, cultural differences can sometimes limit the applicability of results.

9.2.2 Variation in compliance

Variation in the compliance of the recipients and providers of care can limit the
applicability of results. Predictable differences in compliance can be due to divergencein
economic conditions or attitudes that make some forms of care not accessible or not
feasible in some settings, such as in devel oping countries (Dans 1996).

9.2.3 Variation in baseline risk

The net benefit of any intervention depends on the risk of adverse outcomes without
intervention, as well as on the effectiveness of the intervention. Therefore, variation in
baseline risk is almost always an important consideration in determining the applicability
of results. However, it isimportant to distinguish between two issues. First, whether the
relative benefits and harms are applicable. For example, there might be reasons to doubt
whether results obtained in high-risk patients are applicable to low-risk patients, or
whether they are applicable to patients with co-morbid conditions. If thereisnot a
compelling reason to assume that the relative benefits and harms are applicable, it is
possible to estimate the expected effect of an intervention (e.g. the number needed to
treat) by applying the estimated relative effect of an intervention to a specific baseline
risk. The second issue related to baseline risk that warrants consideration is the extent of
variation that can be expected in the impact of the intervention. For example, it can be
useful to consider the number needed to treat for the range of baseline risk observed in the
control groups of the studies included in the review.
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9.2.4 Variation in the results of the included studies

In addition to identifying limitations of the applicability of the results of their review,
reviewers should discuss and draw conclusions about important variation in results within
the circumstances to which the results are applicable. Isthere predictable variation in the
relative effects of the intervention, and are there identifiable factors that may cause the
response or effectsto vary? These might include:

e patient features, such as age, sex, biochemical markers
¢ intervention features, such asthe timing or intensity of the intervention
o disease features, such as hormone receptor status

These features should be examined even if there is not statistically significant
heterogeneity. This should be done by testing whether there is an interaction with
treatment, and not by subgroup analysis. Asdiscussed in section 8.7, differences between
subgroups, particularly those that correspond to differences between studies, need to be
interpreted cautiously. Some chance variation between subgroups is inevitable, so unless
there is strong evidence of an interaction then it should be assumed there is none.

9.3 Other relevant information

It can be helpful for reviewers to discuss the results of areview in the context of other
relevant information, such as epidemiologica data about the magnitude and distribution
of a problem, information about current clinical practice from administrative databases or
practice surveys, and information about costs. However, thisis often beyond the scope of
Cochrane Reviews and can be done better on a national or regional basis; for example, by
people developing clinical practice guidelines or undertaking a technology assessment. It
must be kept in mind that evidence about the effects of healthcare is essential for well
informed decisions, but it is not sufficient. Cochrane Reviews cannot and should not be
expected to provide all of the information that is needed for people making decisions. On
the other hand, reviewers can help people by clarifying other information, that might vary
widely, which islikely to be important in making a decision.

9.4 Adverse effects

The discussion and conclusions of areview should note the strength of the evidence on
adverse effects including the estimates of their seriousness and frequency in different
circumstances. In particular, the causal relationship of an adverse effect to a particular
intervention should be critically assessed, bearing in mind that under-ascertainment and
under-reporting of adverse and unexpected effects are common. Reviewers may wish to
comment on how adverse effects should be further investigated in their Implications for
Research section.

9.5 Trade-offs

In addition to considering the strength of evidence underlying any conclusions that are
drawn, reviewers should be as explicit as possible about any judgements about
preferences (the values attached to different outcomes) that they make. Healthcare
interventions generally entail costs and risks of harm, as well as expectations of benefit.
Drawing conclusions about the practical usefulness of an intervention entails making
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trade-offs, either implicitly or explicitly, between the estimated benefits and the estimated
costs and harms (Eddy 1990b). It is beyond the scope of most Cochrane Reviews to
incorporate formal economic analyses (although they might well be used for such
analyses) (Mugford 1989, Mugford 1991) and thisis discussed in appendix 9. However,
reviewers should consider al of the potentially important outcomes of an intervention
when drawing conclusions, including ones for which there may be no reliable data from
theincluded trials. They should also be cautious about any assumptions they make about
the relative value of the benefits, harms and costs of an intervention.

9.6 Implications

The above cautions about drawing conclusions not withstanding, CRGs (and users of
Cochrane Reviews) may find it useful to categorise interventions into one of six mutually
exclusive categories. This has been done by the Pregnancy and Childbirth Group (Enkin
1994), based on an earlier effort to classify interventions into four categories that drew a
great deal of attention and praise. Thefirst three categories of interventions, listed below,
are ones for which there is sufficient evidence to reach relatively firm conclusions for
practice. The last three are categories for which further research may be required before
firm conclusions for practice can be drawn.

1. Forms of care for which there is sufficient evidence to provide clear guidelines
for practice

A) Forms of care that improve outcome

B) Forms of care that should be abandoned in light of the available
evidence

C) Forms of care that involve important trade-offs between known benefits
and known adverse effects

2. Forms of care for which the evidence isinsufficient to provide clear guidelines
for practice, but which should influence priorities for research

A) Forms of care that appear promising, but require further evaluation

B) Forms of care that have not been shown to have the effects expected
from them, but which may require further attention

C) Forms of care with reasonable evidence that they are not effective for
the purpose for which they have been used

9.7 Common errors in reaching conclusions

A common mistake when there isinconclusive evidence is to confuse 'no evidence of an
effect’ with 'evidence of no effect’. When there isinconclusive evidence, it iswrong to
claim that it shows that an intervention has ‘ no effect’ or is‘no different’ from the control
intervention. It is safer to report the data, with a confidence interval, as being compatible
with either areduction or an increase in the outcome. When thereis a‘ positive’ but
statistically non-significant trend reviewers commonly describe this as ‘promising’,
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whereas a ‘negative’ effect of the same magnitude is not commonly described as a
‘warning sign’. Reviewers should be careful not to do this. Another mistake isto frame
the conclusion in wishful terms. For example, reviewers might write ‘the included studies
were too small to detect areduction in mortality’ when the included studies showed a
statistically non-significant increase in mortality. One way of avoiding errors such as
these isto consider the results blinded; i.e. consider how the results would be presented
and framed in the conclusionsiif you reversed the direction of the results. If the confidence
interval for the estimate of the difference in the effects of the interventions overlaps the
null value, the analysis is compatible with both atrue beneficial effect and a true harmful
effect. If one of the possibilitiesis mentioned in the conclusion, the other possibility
should be mentioned as well.

Another common mistake isto reach conclusions that go beyond the evidence that is
reviewed. Often thisis done implicitly, without referring to the additional information or
judgements that are used in reaching conclusions about the implications of areview for
practice. Even when conclusions about the implications of areview for practice are
supported by additional information and explicit judgements, the additional information
that is considered israrely systematically reviewed and implications for practice are often
dependent on specific circumstances and values that must be taken into consideration (see
section 9.5). Reviewers should always be cautious about reaching conclusions about
implications for practice and they should avoid making recommendations.

In reaching conclusions about implications for research, platitudes like "more research is
needed" should also be avoided. Reviewers should state exactly what research is needed
and why. Opinions on how the review might be improved with additional data or
resources can also be noted.
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10. IMPROVING AND UPDATING REVIEWS

If Cochrane Reviews are to be useful to those who want to take more informed decisions
in healthcare and research, then they must be trustworthy, and transparently so. As made
clear throughout the Handbook, the Collaboration uses explicit methods to produce
reviews and this feature alone will make them more useful to users than the vast mgority
of reviews that are currently available. Textbooks and review articles with 'Materials and
Methods' sections remain rare.

Above a certain guaranteed minimum standard, the reviews contributed to The Cochrane
Database of Systematic Reviews (CDSR) will vary in the level of methodological quality
that it has been possible for the reviewersto achieve. The 'gold standard' will continue to
be represented by systematic reviews, conducted by the responsible investigators, that are
based on individual patient datafor all patients entered into all of the trials meeting the
entry criteriafor the review (see section 11). Such reviews require not only substantial
resources (including time), they also depend on the success of negotiations among the
investigators. These factors should not be underestimated. Furthermore, because 'the best
can be the enemy of the good', it will be important to do empirical research to learn more
than is currently known about which methodological standards are essential, and which
desirable, in attempts to avoid bias.

Mechanisms for maintaining and raising the standards of Cochrane Reviews include:

Attracting dedicated participants and avoiding conflicts of interest
Consumer involvement

Ensuring access to studies

Improving access to unpublished data

Establishing and devel oping standards and guidelines

Using rigorous review methods

Software and informatics support

Training

Ongoing and open peer review

K eeping reviews up-to-date

10.1 Attracting dedicated participants and avoiding conflicts of
interest

The quality of the Cochrane Collaboration, viewed from any of avariety of perspectives,
will reflect the characteristics of the individuals contributing to it. The community of
people who have experience preparing systematic reviews of the effects of healthcare
remains small, and among those who have this experience, only some will wish to commit
themselves to taking on the substantial commitment that is expected of anyone who joins
the Collaboration. In other words, the disincentives that confront those who are
wondering whether they should become involved are a useful screening test in their own
right and, in general, the people doing Cochrane Reviews have selected themselves.

To help ensure the integrity and perceived integrity of Cochrane Reviews the
Collaboration has adopted a Code of Conduct for Avoiding Potential Financial Conflict of
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Interest. Reviewers must avoid financial conflicts of interest and disclose conflicts of

interest that cannot be avoided (see section 2.2). All reviewers must sign statements of
responsibility and conflict of interest. The editorial team of each Collaborative Review
Group (CRG) must also disclose any potential conflict of interest that they might have.

10.2 Consumer involvement

Healthcare consumers must be involved in devel oping Cochrane Reviews to help ensure
that these:

Aretargeted at problems that are important to people

Take account of outcomes that are important to those affected

Are accessible to people making decisions

Adequately reflect variability in the values and conditions of people, and the
circumstances of healthcare in different countries

Relatively little is known about the effectiveness of various means of involving
consumers in the review process or, more generally, in the spectrum of healthcare
research. The Collaboration is dedicated to consumer involvement in principle. Thisis
based on our values, good logic, and evidence that the views and perspectives of
consumers often differ greatly from those of providers and researchers (Bastian 1998).
Researchers and funders have generally failed to ensure that healthcare research
adequately meets the needs of those ultimately affected. Because of conflicting values
and interests, it isunlikely that this situation will improve substantially without
appropriate mechanisms for involving consumers in decisions about research. However,
to ensure the effectiveness of consumer involvement, creativity and a critical approach
must be used to develop and evaluate the mechanisms that are used. Thisisbeing donein
avariety of ways by CRGs, through the activities of the Cochrane Consumer Network and
by other entities within the Collaboration. The Consumers and Communication CRG will
be reviewing evidence on the effects of consumer participation in systematic reviews, as
well asin research more generally. This practical experience and formal evaluations will
provide a basis for guidelines on how to ensure that consumer involvement effectively
contributes to ensuring the quality and accessibility of Cochrane Reviews.

Consumers are participating in the devel opment of protocols and reviews in the following
ways:

e Helping to determine topics and issues for reviews

e Asco-reviewers

e Aspart of aconsumer consultation during protocol and review devel opment
(including by questionnaire, direct dialogue or interview, in focus groups, and email
discussion groups or teleconferences)

e Asreferees during the editorial process

Whenever consumers (or others) are consulted during the development of a protocol or
review, their contribution should be acknowledged in the acknowledgement section of the
protocol or review. Formal inclusion in the list of reviewersfor citation may also be
appropriate, asit isfor other contributors.
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Literature by consumers, or surveys and studies exploring consumers views, can also be
discussed within the review to ensure that issues of importance to consumers are
addressed.

Many of these issues will also apply to other users of Cochrane reviews. The
Collaboration is similarly committed to user involvement in principle, and encourages
reviewersto seek and incorporate the views of users other than consumersin the
development of protocols and reviews.

10.3 Ensuring access to studies

Because of the disarray of the medical literature, considerable efforts are required to
locate the research that addresses the questions posed by areview (see section 5). The
Collaboration is helping to ensure that relevant, valid studies are located by reviewers and
included in their reviews by:

e Hand-searching the world's healthcare literature to identify trials

e Facilitating and supporting the development and maintenance of specialised registers
by CRGs

e Providing training and support to those undertaking searching activities

e Deveoping the Cochrane Central Register of Controlled Trials (CENTRAL) to
facilitate the transfer of trials between CRGs and other Cochrane entities, and to
facilitate access to studies from other sources contributed to this register

e Working with the US National Library of Medicine to improve the coding of trialsin
MEDLINE and to develop an ancillary database of reports of trials not included in
MEDLINE

e Developing and evaluating strategies to improve the coding and classification of trials

Thiswork involves a large number of people engaged in avariety of activities through
CRGs, Cochrane Centres, Fields and Methods Groups. The CENTRAL/CCTR Advisory
Group, the New England Cochrane Center, Providence Office and the Information
Retrieval Methods Group have key responsibilities for co-ordinating and guiding these
activities.

10.4 Improving access to unpublished data

Improved access to unpublished data is needed to overcome problems with missing
information in published reports and to protect against publication bias. In addition to the
efforts undertaken by each CRG to help ensure access to relevant unpublished data within
their scope, the Collaboration as awhole isworking to develop strategic alliances with the
pharmaceutical industry and others, and is actively promoting ethical standards that
clarify the unacceptability of withholding unpublished data.

10.5 Establishing and developing standards and guidelines

The Handbook is the Cochrane Collaboration's most tangible manifestation of the
development of standards and guidelines. As experience accumul ates among people
trying to apply these, and in the light of relevant research findings, the Handbook has
been and will continue to be modified. In addition to building on the experience of CRGs,
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multiple sources contribute to the development of the Handbook, including: empirical
methodological studies, other methodological articles in The Cochrane Review
Methodology Database, and advice from relevant Methods Groups.

Beyond what is found in the Handbook, each CRG must make decisions about standards
and guidelines specific to the nature of the healthcare problems within their scope.
Standard methods used by a CRG are published in the Group's module in The Cochrane
Library.

10.6 Using rigorous review methods

It is neither feasible nor desirable to dictate the decisions that a reviewer should take.
These will vary from review to review depending on the topic, the nature of the available
evidence and the resources available to the reviewer. However, in general, the validity of
Cochrane Reviews is ensured by:

e Searching as thoroughly as possible for studies meeting the inclusion criteriaof a
review, relying as much as possible on the Collaboration’ s efforts to ensure the
thoroughness and efficiency with which randomised trials are identified

o Useof explicit criteriafor selecting studies for inclusion in areview and for assessing
the quality of these studies

e Application of these critieria by more than one reviewer where appropriate and
feasible, to ensure the reproducibility of the judgements that are made

e Ongoing efforts to collect missing information that might contribute importantly to a
review, to the extent possible depending on the availablity of resources and data

e Collection of individual patient data from investigators where appropriate and
feasible, to the extent possible depending on the availability of resources and data

e Useof appropriate statistical techniques, where appropriate, to synthesize results

e Use of sengitivity analyses to test the robustness of the results of areview relative to
any judgements or assumptions

e Cautious use of subgroup analyses and avoidance of over-interpretation of any
subgroup analyses that are undertaken

e Carefully drawn conclusions, including implications for practice and research, based
on cautious interpretation of results - taking into account the limitations of the review
and variability in the values and conditions of people whose decisions might be
influenced by the review

e Full reporting of the materials and methods used in undertaking the review

Just asit is possible to update Cochrane Reviews in the light of new evidence, itis
possible to improve upon the methods. Moreover, because the methods are explicitly
reported in Cochrane Reviews, users can judge for themselves how these might affect the
validity of the results of areview.

10.7 Software and informatics support

The Cochrane Collaboration’s Review Manager software (RevMan) is designed to assist
reviewers in constructing reviews in the structured format described in section 2. This
software has been and will continue to be devel oped to incorporate standards and
guidelines for Cochrane Reviews, improved analytic methods, ‘online' help and error
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checking mechanisms, as these evolve. One way in which the software contributes to
ensuring the validity of Cochrane Reviewsis by facilitating registration and publication of
protocols for planned reviews, as described in section 3.

The development of RevMan and the Collaboration’s other software, Module Manager
(ModMan) and the Parent Database (the suite of software programs used to prepare and
compile CDSR) is directed by the Software Development Group with guidance from the
relevant advisory groups. Specialised software to facilitate the management of their
specialised register by CRGs (MeerKat) is currently being developed. Advice, support
and training regarding the use of computers, the Internet and methods to meet the
information needs of the Collaboration is provided by the Informatics M ethods Group.
The Canadian, Australasian and Nordic Cochrane Centres have each assumed specific
responsibilities with regards to meeting these needs. Information about the activities of
each of these entitiesis provided in their respective modules in The Cochrane Library.

10.8 Training

It isimportant to ensure that those contributing to the work of the Collaboration have the
knowledge and skills that they need to do agood job. Training may be needed by
reviewers, editors, Criticism edirots, CRG coordinators and Trial Search Coordinators,
hand-searchers, trainers and users of Cochrane Reviews. We focus here on the training
needs of reviewers and editors to help them to prepare and maintain high quality reviews.

10.8.1 Training for reviewers

While some reviewers who join a CRG have training and experience in conducting a
systematic review, many do not. Cochrane Centres are responsible for developing training
materials and organising training workshops for members of CRGs. Each CRG is
responsible for ensuring that the members of the group have adequate training and
methodological support. Training materials and opportunities for training will continue to
be developed and will evolve to reflect the needs of the Collaboration and its standards
and guidelines.

10.8.2 Training for editors

CRG editors need skills related to the area covered by their group, skill and experiencein
assessing studies of the effects of healthcare, an ability to edit scientific material for
publication, and an ability to facilitate the inclusion of the results of comments and
criticismsinto reviews. A CRG editor may have to:

e |dentify and define topicsto be reviewed

o Identify potential reviewers who are capable of preparing a systematic review, and
explain the implications of doing a Cochrane Review to them

e Support and help reviewers to overcome difficulties encountered in preparing their
reviews

e Check and ensure that reviews make scientific sense and address relevant issues, using
referees when appropriate

e Check and ensure that reviews are in the standard format used by the Cochrane
Collaboration
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e Ensurethat existing reviews are updated by helping reviewers to do this.

Some of these tasks are common to many types of medical editorial work, others are
specific to the work of the Cochrane Collaboration as awhole, and afew to particular
areas or CRGs. Thetraining of editorsistherefore made up of general editorial training,
training within the Cochrane Collaboration, and training on the job within CRGs.

General training is probably most efficiently provided in courses, workshops and seminars
organised for science editors, for example by the European Association of Science Editors
(EASE) or the North American Council of Biology Editors (CBE). The UK Cochrane
Centreisamember of EASE; it may be useful for other Cochrane Centresto join EASE
or CBE.

Training within the Cochrane Collaboration takes the form of workshops and seminars
organised by Cochrane Centres and those responsible for the annual Cochrane Colloquia,
with participation of experienced editors from established CRGs and beginners. Some of
these workshops will be ageneral sharing of editorial experience, others may focus on
particular specialised aspects of editing - such as the correct use of meta-analysis, how to
plan the work of a CRG and how to help and support the reviewers.

Within each CRG, the coordinating editor or other senior editors should take
responsibility for the systematic development of the editorial skills of the other editors.
When a new editor joins a group, the senior editor(s) should assess her or his experience
and skills. The new editor should begin by editing one or more reviews together with one
of the established editors, who can act as supervisor and tutor. They can together make an
outline plan for the new editor's training, revising it as the training proceeds. It may be
useful for a CRG's editorial office to keep aformal or informal record of the work
experience and training of each editor.

Every CRG must have a Criticism Editor who is responsible for screening and
summarizing incoming criticisms and forwarding these summaries on to the Reviewers
and the San Francisco Cochrane Center. Criticism Editors are also responsible for making
sure that reviewers respond to their criticismsin atimely manner.

10.9 Peer review and the Criticism Management System

It isimportant to have efficient arrangements for criticising the reviews prepared by
contributors to the Cochrane Collaboration, and for amending reviews in the light of valid
criticisms. Developing these arrangements is facilitated if the potential of electronic
publication is exploited imaginatively. Opportunities for criticising reviews before they
are published in print are restricted by the number and competence of the referees selected
by editors. After areview has been printed in a paper journal or book, opportunities for
published criticism are usually limited to the few letters that editors can accept for
publication, or to book reviews, that are often unhelpfully brief and non-specific. Itis
also frustrating that there is no straightforward way in which the authors of printed
reviews can amend their reports after taking account of valid criticisms.

The Cochrane Collaboration has created a Criticism Management System through which
successive versions of each review can be updated to reflect not only the emergence of
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new data, but also valid criticisms. Successive versions of a particular review, together
with any intervening criticisms, will be archived electronically.

10.9.1 Refereeing

Each CRG is required to publish a statement describing its pre-publication peer-reviewing
policy in the ‘ Editorial process section of their module in The Cochrane Library.

The main issues to consider when the title for areview is being considered for registration
are whether there is any overlap or potential duplication of effort with another reviewer
either within or outside the CRG; objectives are clearly phrased and include all of the
components of awell-formulated question; and the review is likely to be feasible. This
refereeing stage can often be accomplished quickly by a CRG's editorial team.

Refereeing protocols can be more time-consuming than the refereeing of the full review.
Thisis done to ensure that background information is rational and clearly presented, and
that appropriate methods are planned for identifying, collecting and synthesising data.
Peer review at this stage is particularly important to prevent methodological errors that
may not be easily remediable at |ater stages of the review. The refereeing of the full
review will include a second critique of the review's methods as well as a critique of the
actual results, presentation of results, discussion and conclusion.

Prior to publication, all reviews must be refereed by at |east two people external to the
editors of the CRG. The CRG editors should appoint a referee (or contact) editor(s) for
each review. If they inform the San Francisco Cochrane Center (sfcc@sirius.com) of their
choice, the Center can train and support this person. It is recommended that these referees
have 1) methodological expertise, 2) content area expertise, and/or 3) are a potential
consumer of the review. The two referees should be selected on the basis of having
differing viewpoints. Referees should include people without direct financial or personal
conflicts of interest concerning the topic addressed. The referees should be asked to
submit courteous and constructive comments on the Review that identify its weaknesses
or fatal flaws, aswell asways of improving it. They should also be requested to return
these comments to the Referee Editor within, at most, a month.

Explicit standardised methods and checklists aimed at ensuring comprehensiveness and
limiting bias should be encouraged among peer reviewers. Specific areas to address at
each stage of peer review vary. Differences among referees’ critiques should be elucidated
and reconciled whenever possible. This could be done by arbitration by the CRG editors
or the use of an additional independent referee. The referee editor should monitor the
timeliness of returned comments, grade the quality of the comments, and, if necessary,
appoint backup referees. They forward the comments from the referees, together with
their own comments (if any), to the authors of the review or to the CRG Co-ordinator for
distribution to the authors of the review and, if appropriate, the other editors. The referee
editor, in concert with the editorial team, approves the final version of the review before it
is published in The Cochrane Library.

The referee editor should keep records of all materials received and sent out during the

refereeing process. An electronic refereeing system for keeping electronic records of these
exchangesisbeing developed. Copies of the records will be requested and studied
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periodically by the San Francisco Cochrane Center in order to improve the refereeing
process.

10.9.2 Checklist for peer reviewers

Preparing areview involves judgements at each step in the review process. Both
systematic and random errors can occur. Several checklists are available for peer
reviewersto use as guides for detecting important errorsin the review process. Some
points to keep in mind are shown below. These have been extracted from multiple
citations (Jackson 1980, Cooper 1982, Light 19844, L’ Abbe 1987, Mulrow 1987, Sacks
1987, Oxman 1988, Oxman 1994a, Oxman 1994b, Cook 1995)

Problem Formulation
e Arereview questions well formulated with specified key components?
e Areany changesto the protocol well documented and justified?

Study Identification
e |sthere athorough search for relevant data using appropriate sources?
e Arethe search strategies appropriate to the question posed?

Study Selection
e Areappropriate inclusion and exclusion criteria used to select studies?
e Areselection criteria applied in a manner that limits bias?

Assessment of Studies

e |sthevalidity of individual studies addressed in areliable manner?

e Areimportant parameters (e.g., setting, study population, study design) that could
affect study results systematically addressed?

Data Collection
e Isthere aminima amount of missing information regarding outcomes and other
variables considered key to interpretation of results?

Data Synthesis

¢ Are reasonable decisions made concerning whether and how to combine data?
e Areimportant factors, such as study designs, considered in the synthesis?

e Areresults sensitive to changes in the way the analysis was done?

e |sthe precision of results reported?

Discussion
e Arelimitations of studies and the review process stated?
e Arereview findings integrated within the context of relevant indirect evidence?

Reviewer's Conclusions

e Are conclusions supported by the content of the review?

e Are plausible competing explanations of observed effects addressed?

e Isany interpretation of inconclusive evidence (i.e. no evidence of effect) and/or of
evidence that a particular strategy did not work (i.e. evidence of no effect)
appropriate?
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e Areimportant considerations for decision-makers identified, including values and
contextual factors that might influence decisions?

10.10 Updating reviews

When registering areview with the Cochrane Collaboration, reviewers agree to keep it
up-to-date. Thisentails repeating, at periodic intervals, the steps involved in the original
review. Some of the stepswill require minimal effort (e.g. reviewing the research
guestion to make sure it is still relevant) while others may require a substantial investment
of time and effort.

The most logistically demanding aspect of keeping areview up-to-date isthe
identification of new studies. For CRGs that are sufficiently organised and funded, the
periodic identification of relevant new studiesis an ongoing function of the editorial team
(usually the CRG'’s Coordinator or Trial Search Coordinator). In other instances,
reviewers and editors must work out collaborative mechanismsto periodically identify
new studies. At aminimum, strategies to identify new studies should include periodically
checking the CRG's specialised register, CENTRAL and MEDLINE. The Cochrane
Collaboration has a Criticism Management System which continues to develop and allows
users of Cochrane Reviews to provide comments and criticisms of reviews, and thisis
discussed further in the next section. It islikely to provide an additional source of studies
to be considered for the review.

Original data collection forms should be used to abstract new research evidence. If new
research evidence addresses important variables that were not included in the original
collection form, these may be modified. For example, if reviewers had originaly only
abstracted morbidity and mortality outcomes in trials addressing treatment of advanced
cancer, and recent studies routinely report quality of life outcomes, the collection form
could be amended. In such instances, reviewers may need to recheck whether any of their
earlier identified studies had such information that was overlooked.

Occasionally, reviewers may decide to include a new analysis strategy in their updated
review; for example, using statistical methods not previously availablein RevMan. In
general, new analysis strategies will represent substantive changes that merit editorial
critique through the CRG's established editorial process.

How often reviews need updating will vary depending on the production of valid new
research evidence. Reviewers should work with their editorial team to establish guides
addressing when new research evidence is substantive enough to warrant a major update
or amendment. The dates of such amendments must be recorded in the What's New
section of the review. It is Collaboration policy that reviews should either be updated
within two years or should have a commentary added to explain why thisis done less
frequently. It is also Collaboration policy that protocols that have not been converted into
full reviews within two years should generally be withdrawn from the CDSR. Evenif no
substantive new evidence is found on annual review and no major amendment is
indicated, thisinformation should still be used to update the review by adding the date of
the latest search for evidence to the review.

If areview needs to be suspended or withdrawn, this should be noted in the Published
Notes section of the review. The review containing this suspension/withdrawl notice
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should be submitted for publication in each issue of the CDSR, until the content of review
isjudged to be satisfactory by the reviewers and their CRG. If areview is merged with
another review, a notice should be included in its Published Notes section to explain that
it has been withdrawn for this reason.

10.11 Responding to criticisms

The electronic format of the CDSR offers a unigque opportunity to respond to, and
incorporate criticism from the users of Cochrane reviews. Thiswill greatly increase the
quality of the reviews, and also allow users to be brought into the reviewing process.

The reader should use the 'Comments/Criticisms' button to make constructive and
courteous comments. These are automatically sent to the Criticism Editor of the relevant
CRG. In an effort to prevent redundancy, the user should read criticisms that have already
been received before sending in their own criticism. They can do this by visiting the
‘Current Comments and Criticisms' Internet page: http://www.update-
software.com/comcrit.ntm .

When they receive the feedback, the Criticism Editor should summarize it and send a
copy to the reviewers and to the San Francisco Cochrane Center so that it can be posted
on the 'Current Comments and Criticisms web page. The reviewers are responsible for
responding to all criticismsin atimely fashion. They should provide a written response by
using the criticism section of RevMan and update their review if appropriate. Softwareis
being developed to help Criticism Editors to coordinate the reviewers' responses to
comments and criticisms.
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11. REVIEWS USING INDIVIDUAL PATIENT DATA

11.1 Rationale

If asystematic review isto contain a meta-analysis in which the results of separate studies
will be brought together in a statistical synthesis, then the data for this could be collected
inavariety of ways. These include extraction from published reports, collection of
aggregate data from the responsible investigators or collection of individua patient data
(IPD) from the investigators. The latter has been used in large-scal e collaborative
overviewsin which data from all randomised trialsin a particular disease area are brought
together (EBCTCG 1992) and also in more restricted reviews in which data from a
relatively small number of trials assessing a specific healthcare intervention are collected
and combined (Jeng 1995). Systematic reviews based on IPD have been described as the
yardstick against which all reviews should be measured (Chalmers 1993). Although they
can require more time, resources and expertise than other forms of review, the process
brings with it a number of advantages. Reviewers should consider the importance of
these advantages to their particular systematic review when deciding whether to embark
on such a project. Examples of IPD reviews are available in the Cochrane Database of
Systematic Reviews, including some that were originally published in paper journals.

11.2 Methods Group on Individual Patient Data Reviews

To try to help with this decision and with the logistics of such projects, a Cochrane
Collaboration Methods Group has been established to provide guidance to those wishing
to conduct an IPD meta-analysis. This group (co-convened by Ledley Stewart and Mike
Clarke) was formed following a UK Cochrane Centre sponsored workshop in April 1994
at which representatives of research groups involved in such projects were brought
together for thefirst time. This allowed for discussion of areas such as protocol use and
devel opment, methods of data-checking, and resource requirements. And a detailed report
from the workshop was published in Statistics in Medicine in October 1995 (Stewart
1995]. Thisreport isincluded in full in this Handbook (Appendix 11a) with permission of
the publisher.

11.3 What an IPD meta-analysis is and is not

Aswith any systematic review the fundamental principle for one which uses IPD isthat as
much as possible of the relevant, valid evidenceisincluded. This means that the process
of trial identification must be as thorough as possible and that the attempts to collect data
must be equally thorough. The ultimate aim should be that all randomised participants,
and no non-randomised participants, from all relevant studies are included and that they
are analysed using the intention-to-treat principle. Inthisway, systematic biases and
chance effects will be minimised. To thisend, the data collection should be kept simple
and straightforward, with the minimum amount of data being collected for the required
analyses. It should be as easy as possible for the investigators to supply their data since
this should increase the likelihood that data will be received for all relevant studies. In
addition, investigators should know that any data supplied for the review will be held in
confidence and will not be used for any other purpose without their permission, and that
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the reports of the review will be published in the names of the collaborating investigators
rather than the central co-ordinators.

The predominant difference between an IPD meta-analysis and meta-analysis based on
aggregate data (whether extracted from published reports or supplied direct by
investigators) is that the combined study results come from a central re-analysis of the raw
datafrom each study. The necessary dataitems are sought and, after central processing,
any inconsistencies or problems are discussed and hopefully resolved by communication
with the responsible investigators. The finalised data for each study are then analysed
separately to obtain summary statistics, which are combined to give an overall estimate of
the effect of treatment. In thisway, participants are only directly compared with othersin
the same study and the entire dataset is not pooled as though it came from asingle,
homogeneous study.

11.4 How can an IPD meta-analysis help?

If asystematic review relies solely on data from published studies, it is open to a number
of problems. The most obvious of these is that unpublished studies will not be included,
but the published data may be inadequate for other reasons also. For example, there may
be insufficient information on the types of patient or outcome of interest in the review, the
data are 'frozen-in-time’ when important findings may come from longer follow-up or
more detailed study, and the intention-to-treat principle may not have been followed (and,
occasionally, this might not be clear from the published report). Collection of either
aggregate or individual patient data from investigators will resolve some of these
problems: unpublished trials can be included, updated data on specific types of participant
and outcome can be requested, and whether the data are based on the randomised
allocations can be clarified (if the studies are randomised trials).

Collecting IPD rather than aggregate data brings additional advantages. These include the
ability to undertake survival and other time-to-event analyses; to undertake analyses using
commonly defined subgroups to test and generate hypotheses; to ensure the quality of the
randomisation and follow-up data used in the meta-analysis through detailed data
checking and iterative correction of errors by communication with the investigators; and
to update follow-up information through patient record systems (such as mortality
registers) where available. In addition, it might be easier for an investigator to send
individual patient, rather than aggregate, data particularly if they do not have sufficient
data-management or statistical support to prepare the necessary tables. It will also be
easier for asmall amount of extrainformation to be supplied. For example, if further
follow-up becomes available on some participants, the investigator can simply send these
details instead of preparing new tables.

Furthermore, as I|PD meta-analyses involve the collaboration of the investigators, they can
have other benefits, some of which may aso be found if the investigators are contacted
for aggregate data. These include more complete identification and understanding of the
studies; better compliance with providing missing data; more balanced interpretation of
the results of the review; wider endorsement and dissemination of these results; a broader
consensus on the implications for future practice and research; and possible collaboration
in such research.
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11.5 Where is the evidence?

One of the aims of the Methods Group on IPD based meta-analysis was to establish, and
encourage the tackling of, aresearch agendato investigate this approach to systematic
reviews. Limited empirical evidence already exists for some of the advantages of 1PD
reviews over other types of review. Typically, these have involved comparison of the
results from an IPD meta-analysis with those from a meta-analysis based on published
material. They have shown the importance of the former in helping control publication
bias, in ensuring the use of the intention-to-treat principle in the analysis, and in obtaining
afuller picture of the effects of different treatments over time (Stewart 1993, Pignon
1993, Jeng 1995, Clarke 1997).

11.6 Converting reviews that used individual patient data into
Cochrane reviews

The conversion into Cochrane reviews of relevant, pre-existing reviews that have used
individual patient data should be encouraged, unless a Cochrane review of higher quality
can be prepared in some other way. However, these conversions can present particular
challenges to reviewers and Collaborative Review Groups (CRGS).

IPD meta-analyses have generally been carried out by large, collaborative groups of
trialists. Sometimes more than 100 people will be involved, including the trialists who
provided their source data for re-analysis, an organisational secretariat and, in some cases,
an advisory committee. However, the size of these groups, the social politicsinvolved and
prior paper publication can make it difficult to comply with certain Cochrane procedural,
style and format recommendations. In particular:

e For pre-existing IPD reviews, a protocol can usually not be provided retrospectively
and CRGs should not require one before accepting the review. However, IPD
reviewers should try to submit protocols for ongoing projects at an early stage.

e Thetext of the IPD review will usually have been through many drafts and circulated
to al members of the collaborative group for comment. Agreement on wording within
such large groupsis not always easy to achieve and so it may be difficult to change
the text of areview for inclusion in the Cochrane Database of Systematic Reviews.
The editors and peer reviewers of CRGs should be sympathetic to this constraint.

e The Study Identifiers or labels will usually have been chosen in collaboration with the
trialistsand it is unlikely to be possible to change these to reflect particular
conventions.

e For apre-published IPD review, the secretariat will already have obtained sufficient
declarations of contribution and consent to authorship from each member of the
collaborative group to satisfy publication of the review in ajournal. It would be
resource-intensive to further obtain Cochrane authorship contribution forms for each
“author” and the authorship declarations submitted to the journal should be accepted
by the CRG as an dternative.

IPD meta-analyses should be peer reviewed by the CRG’s normal peer review process.
However, the difficulties of making changes (discussed above) should be made clear to
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the peer reviewers. They should also bear in mind that pre-existing IPD reviews will
probably have been through an extensive peer review process prior to submission to the
CRG. Manuscripts will have been scrutinised by thetrialists’ group, secretariat and
advisory committee for the review, as well as by the peer review process of the journal in
which the IPD review was published. Aswith all reviews, the final decision on whether
an IPD review is acceptable for publication as a Cochrane review in the Cochrane
Database of Systematic Reviews must rest with the editorial group of the CRG.

CRGs who would like advice relating to |PD reviews, for example in regard to their peer
review, should contact the IPD meta-analysis Methods Group for help.

11.7 Prospective meta-analysis

Prospective meta-analysis are a special form of IPD meta-analysis. In these projects, a
group of investigators agree, in advance of knowing the results of their studies, to pool
their datain the future. A Cochrane Collaboration Methods Group has been established to
address this issue and will provide training and support in the conduct of these projects
(appendix 11b).

11.8 Further information

Many of the topics discussed here are expanded on in Stewart 1995 (Appendix 11a). That
report also contains examples of how 1PD meta-analyses have been conducted previously,
which may be useful to reviewers planning one now. If Cochrane reviewerswould like
further information they should contact the Methods Group. In addition, a slide show that
is used by the Methods Group in training workshops is available from the Collaboration’s
Internet site (http://www.cochrane.org/cochrane/training.htm).

11.9 References

Chalmers 1993. Chalmers |. The Cochrane Collaboration: preparing, maintaining, and disseminating
systematic reviews of the effects of health care. Ann N 'Y Acad Sci 1993; 703: 156-65.

Clarke 1997. Clarke M, Stewart L. Individual patient data or published data meta- analysis. a systematic
review [abstract]. Proceedings of the Fifth Cochrane Collaboration Collogquium 1997; 94, abstract 019.04.).

EBCTCG 1992. Early Breast Cancer Tridists Collaborative Group. Systematic treatment of early breast
cancer by hormonal, cytotoxic, or immune therapy: 133 randomised trials involving 31,000 recurrences and
24,000 deaths among 75,000 women. Lancet 1992; 339:1-15, 71-85.

Jeng 1995. Jeng GT, Scott JR, Burmeister LF. A comparison of meta-analytic results using literature vs
individual patient data: paternal cell immunization for recurrent miscarriage. JAMA 1995; 274: 830-6.

Pignon 1993. Pignon JP, Arriagada R. Meta-analysis. Lancet 1993; 341:964-5.

Stewart 1993. Stewart LA, Parmar MKB. Meta-analysis of the literature or of individual patient data: is
ther a difference? Lancet 1993; 341:418-22.

Stewart 1995. Stewart L, Clarke M, for the Cochrane Collaboration Working Group on meta-analyses using

indivudal patient data. Practical methodology of meta-analyses (overviews) using updated individual patient
data. Stat Med 1995; 14:2057-79.

111



Cochrane Reviewers' Handbook 4.2.0

APPENDICES

APPENDIX 1. THE COCHRANE COLLABORATION OPEN
LEARNING MATERIAL FOR REVIEWERS

The Cochrane Collaboration Open Learning Material for Cochrane Reviewersis
designed to accompany the Cochrane Reviewers' Handbook in hel ping people who are
working on a Cochrane Review. It does not replace the Handbook, instead it provides a
framework to progressing through the Handbook, supplementing it with examples and
activities along the way. The first version of the Open Learning Material for Reviewers
(Version 1.1) was made available on the Internet in November 2002. It can be accessed at
http://www.cochrane-net.org/openlearning/.

Many training events and tools have been devel oped and published to help reviewers
acquire the skills they need, however not al are accessible to all reviewers. This materia
is designed to help train reviewers in the methods and processes of performing a Cochrane
review. Along with the Handbook, this material will stand alone, offering an alternative to
face-to-face training, especially for those reviewers living and working away from easy
access to the training offered by Cochrane Centres and Cochrane Collaborative Review
Groups. For those able to access this face-to-face training, this material will serveasa
useful resource to remind them of what they learned.

This material takes a step-by-step approach to Cochrane Reviews, exploring each step
individually, signposting appropriate links and references and providing examples and
activitiesto help you make sense of the information. The material isorganised in
modules, each module relating to a consecutive section of your review. It isagood ideato
complete each module as you start working on the corresponding part of your review.
There are also some additional modules relating to issues of reviewing that do not occur
in all Cochrane Reviews.

Editors:
Phil Alderson, UK Cochrane Centre (pal derson@cochrane.co.uk)
Sally Green, Australasian Cochrane Centre (sally.green@med.monash.edu.au)
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Principles underlying use of this material

Use of the Cochrane Collaboration Open Learning Material for Cochrane Reviewers
should adhere to the following set of principles.

e Thismaterial, developed by the Cochrane Collaboration for training reviewers, should
be freely available to those reviewers with aregistered Cochrane Review title.

e Profits generated from training non-Cochrane reviewers with this material should
benefit the Cochrane Collaboration.

e Organisations utilising this material within their courses should acknowledge its
source.

e Any suggestions for the improvement and updating of this material should be sent to
the editors so that these suggestions can be considered in future revisions of the
material.

APPENDIX 2a. GUIDE TO THE FORMAT OF A COCHRANE
REVIEW

2a.1 Cover sheet

The cover sheet includes the following information:

Title: Thetitle should succinctly state the focus of the review. It should make clear the
intervention(s) reviewed and the problem at which the intervention is directed. Someone
scanning the title should be able to decide quickly whether the review addresses a
question of interest. At its most basic, atitle should take the structure ‘ Intervention for
condition’. Other structures are included in the Style Guidelines for Cochrane Reviews.
Mention of specific outcomes should only rarely be retained within thetitle, usually asa
subtitle separated by a colon from the main title.

Version: One version of each review must be marked as the primary version and thisis
the one that should be submitted for publication in the Cochrane Database of Systematic
Reviews (CDSR).

Status: This specifies what stage the review is at: title, protocol or full review. Titlesare
only used internally, within CRGs, and are not included in CDSR.

Date edited: Thisdate is entered automatically any time the review is amended.

Date of last substantive update: The reviewer(s) and/or editors of a Collaborative
Review Group (CRG) should decide whether an amendment is substantive or not.
Substantive amendments are ones which are sufficient to recommend that previous
readers of the review should look at the updated version. For example, important changes
in the conclusions of the review or the list of studies that are included or excluded, may
qualify as substantive amendments.
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Date next stage expected: This must befilled in for protocolsto inform CDSR users
when they can expect the completed review to be available. It can also befilled in for full
reviews to inform CDSR users when an updated review islikely to be available.

Contact reviewer: This should be the contact details for the person to whom
correspondence about the review should be addressed.

Co-reviewers. Thisshould contain the contact details for any co-reviewers on the
review.

Contributions: The names and contribution of all individuals who have contributed to a
Cochrane Review should be described in this section. This might include the contributions
of the editorial team of the CRG. One contributor should be identified as the guarantor of
thereview. All contributors should discuss and agree on their respective descriptions of
contribution before the review is submitted for publication on CDSR. 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 (Y ank 1999). Thisa
suggested scheme and the section should describe what people did not simply try to
identify which of these categories someone' s contribution falls within. Ideally, the
contibutors should describe their contribution in their own words:
Conceiving the review
Designing the review
Coordinating the review
Data collection for the review
Developing search strategy
Undertaking searches
Screening search results
Organising retrieval of papers
Screening retrieved papers against inclusion criteria
Appraising quality of papers
Abstracting 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 datainto RevMan
Analysis of data
Interpretation of data
Providing a methodological perspective
Providing aclinical 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 current study
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List of reviewersfor citation: This can be considered the ‘byline’ for Cochrane reviews.
Authorship of all scientific papers (including Cochrane protocols and reviews) establishes
accountability, responsibility and credit (Rennie 1997, Flanagin 1998, Rennie 1998).
When deciding on who should go in the byline for Cochrane reviews, it isimportant to
distinguish individuals who have made a substantial contribution to the review (and who
should be listed) and those who have made other contributions which should be noted in
the Contributions section. This should be based on substantial contributions to the
following three steps, based on (ICMJE 1997):

e conception and design of study, or analysis and interpretation of data

e drafting the review or revising it critically for important intellectual content

o final approval of the version to be published.

Thelist of reviewersfor citations can be the name of an individual, several individuals or
acollaborative group (e.g. Early Breast Cancer Trialists Collaborative Group). Ideally,
the order of authors should relate to their relative contributions to the review. The person
who contributed most should be listed first.

Sour ces of support to thereview: Reviewers should give details of grants that supported
the review and other forms of support, such as support from their university or institution
in the form of asalary. Sources of support are divided into 'internal’ (provided by the
ingtitutions at which the review was produced) and 'external’ (provided by other
institutions or funding agencies).

What’s new: This should describe the major changes to the review since it was last
published in the CDSR. For example, you should describe briefly how much new
information has been added to the review (e.g. number of studies, participants or extra
analyses) and any important changes to the results of the review. The associated dates
provide the reader of the review with information on when the review was last updated
and why.

I ssue protocol first published: The issue of The Cochrane Library where the protocol
was first published (e.g. Issue 2, 1998).

Issuereview first published: Theissue of The Cochrane Library where the full review
was first published (e.g. Issue 1, 1999).

Date of last substantive update: The reviewer(s) and/or editors of a Collaborative
Review Group (CRG) should decide whether an amendment is substantive or not.
Substantive amendments are ones which are sufficient to recommend that previous
readers of the review should look at the updated version. For example, important changes
in the conclusions of the review or the list of studies that are included or excluded, may
qualify as substantive amendments.

Date of last minor update: The last date on which the review was updated, but this
update is not sufficient to recommend that previous readers of the review should look at
the new version.

Datereview re-formatted: The last date on which structural changes were made to the
review (e.g. the addition of a new fixed heading).
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Date new studies sought but none found: The last date on which a search was done for
new studies but none were found.

Date new studiesfound but not yet included or excluded: The last date on which a
search was done for new studies and some were found and added to the list of studies
awaiting assessment or ongoing studies.

Date new studies found and included or excluded: The last date on which studies were
added to the list of included or excluded studies.

Datereviewers conclusions section amended: The last date on which the Reviewers
Conclusions section was amended in such away that it is recommended that previous
readers of the review should look at the new version.

Date comment / criticism added: The last date on which a comment or criticism was
added to the review.

Date response to comment / criticism added: The last date on which areply to a
comment or criticism was added to the review.

Unpublished CRG notes: These notes will not be published in the CDSR but can be used
for sending messages to co- reviewers or the CRG’ s editorial team.

Published notes: These notes will be published in the CDSR.

Amended sections: These boxes can be checked to make it easier for co-reviewers or the
CRG’seditoria team to locate changes in the review. Thisinformation is not published in
the CDSR.

2a.2 Synopses

The synopsisis abrief summary of the results of the review in plain language for
consumers and non-specialist readers. The synopsis does not replace the abstract but is an
additional product. It will be published as part of the Cochrane Review in the Cochrane
Database of Systematic Reviews. The synopsis should enhance the accessibility of the
review, disseminate its findings to a wide community internationally and act as an aid to
browsing in The Cochrane Library. The Consumer Network will consider each synopsis
and those that are suitable, will additionally be made available on the Cochrane
Collaboration's Internet site, and available on paper from the Consumer Network and
some other Cochrane entities. Synopses will be trandlated into several non-English
languages. Stand-alone publications of Cochrane Review synopses will include reference
to the full review and will be replaced when the Cochrane Review (including synopsis) is
updated.

Reviewers may either draft the synopsis themselves (ideally with consumer input on
content and readability), or send adraft or final copy of their review to the Cochrane
Consumer Network. To use this service, reviews can be sent to the Cochrane Consumer
Network at any time. The Network will provide adraft synopsis as soon as possible after
receipt of areview, usually within two weeks. CRGs may wish to develop their own
policy about this process. Draft synopses prepared by reviewers or CRGs can also be sent
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to the Cochrane Consumer Network to ensure consistency in content, style and length.
Drafts prepared or edited by the Cochrane Consumer Network will be sent to the contact
reviewer and their CRG editorial base for comment and revision as necessary. Editorial
approval of the synopsis to be published with a Cochrane Review will be the
responsibility of the CRG. Assistance with drafting the synopsis, whether from consumers
or the Cochrane Consumer Network, may be acknowledged in the 'Acknowledgements
section of the review. When areview update requires amendment of an existing synopsis,
the new version can be sent to the Cochrane Consumer Network for editing. Thiswill also
enable the Network to notify those maintaining translations of synopses that an update is
required.

The synopsis has two parts. a short, single sentence 'headline' of up to 25 words (in lower
case apart from the first letter of the first word); followed by a single paragraph summary
of the context and findings of the review (50 to 100 words). These should be separated by
ablank line. In order to keep the 'headline' short, some abbreviations and technical terms
may be inevitable. However, these should be expressed in plain language in the body of
the synopsis (with either the technical or simple description in parentheses).

Sentences should be short and use the most easily understandable language possible. The
text should briefly cover: the context and alternatives relating to the problem and
interventions; the potential benefits and risks of the interventions; and the main findings
of the review. The synopsis should simply present the evidence, and not advise any
particular action. However, where major dangers or benefits are identified, these can be
noted. Brief statements about the strength of the evidence or limitations in terms of
generalisability should be included when these are critical. The synopsis must be
consistent with the review and written in the third person (e.g. 'the reviewers' instead of
'we'). The number of studies and full statistical results with confidence intervals should be
avoided, although a narrative description of the results can be included if this might be
helpful to readers.

2a.3 Abstract

All full reviews must include an abstract of not more than 400 words. It should be kept as
brief as possible without sacrificing important content. Abstracts are made freely
accessible on the Internet and will often be read as stand-al one documents. They should,
therefore, summarise the key methods and content of the review and not contain any
material that isnot in the review. The content must be consistent with the text, data and
conclusions of the review and not include references to any information outside the
abstract. A hypothetical example isincluded at the end of this section.

Abstracts should be made as readabl e as possible without compromising scientific
integrity. They should primarily be targeted to healthcare decision makers (clinicians,
consumers and policy makers) rather than just researchers. Terminology should be
reasonably comprehensible to ageneral rather than a specialist medical audience.
Abbreviations should be avoided, except where they are widely understood (e.g. HIV).
Where essential, other abbreviations should be spelt out (with the abbreviationsin
brackets) on first use. Names of drugs and interventions which can be understood
internationally should be used wherever possible. One way to measure the readability of
an abstract is to use the Flesch Reading Ease Score that is part of the Tools component in
Word and is easy to access and apply. There may be better tests, but Flesch is convenient
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and can identify the most difficult piecesto read. The higher the Flesch score, the better
the readability. For instance, areadability of 30 (out of a possible 100) indicates that 30%
of the adult, English-speaking population will be able to read the piece comfortably.

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

Background: This should be one or two sentences to explain the context or elaborate on
the purpose and rationale of the review.

Objectives. This should be a precise statement of the primary objective of the review,
ideally in a single sentence. Where possible the style should be of the form ‘ To assess the
effects of [intervention or comparison] for [health problem] for/in [types of people,
disease or problem and setting if specified]’.

Sear ch strategy: Thisshould list the sources and the date of the last search, using the
active form ‘We searched....’ or, if thereisonly one reviewer, the passive form can be
used, e.q. ‘Database X, Y, Z were searched’. If the CRG’ s specialised register was used,
this should be listed first in the form * Cochrane X Group specialised register’. The order
for listing any other databases should be the Cochrane Central Register of Controlled
Trials, MEDLINE, EMBASE, other databases. The date range of the search for each
database should be given. For the Cochrane Central Register of Controlled Triasthis
should be in the form * Cochrane Central Register of Controlled Trials (The Cochrane
Library issue 1, 2003)’. For most other databases such as MEDLINE, it should be in the
form *MEDLINE (January 1966 to December 2002)’. Searching of bibliographies for
relevant citations can be covered in ageneric phrase ‘reference lists of articles'. If there
were any constraints based on language or publication status, these should be listed. I
individuals or organisations were contacted to locate studies this should be noted and it is
preferable to use * We contacted pharmaceutical companies' rather than alisting of al the
pharmaceutical companies contacted. If journals were specifically handsearched for the
review, this should be noted but handsearching done by the reviewers to help build the
specialised register of the CRG should not be listed.

Selection criteria: This should be given as ‘[type of study] of [type of intervention or
comparison] in [disease, problem or type of people] ‘. The outcomes should only be
included if the review was restricted to specific outcomes.

Data collection and analysis. This should be restricted to how data were extracted and
assessed, and not include details of what data were extracted. This section should cover
whether extraction and quality assessment of studies were done by more than one person.
If the reviewers contacted investigators to obtain missing information, this should be
noted here. What steps, if any, were taken to identify adverse effects should be noted.

Main results: This section should begin with the total number of trials and participants
included in the review, and brief details pertinent to the interpretation of the results (e.g.
the quality of the studies overall or acomment on the comparability of the studies, if
appropriate). It should address the primary objective and be restricted to the main
qualitative and quantitative results (generally including not more than six key results).
The outcomes included should be selected on the basis of which are most likely to help
someone making a decision about whether or not to use a particular intervention. Adverse
effects should be included if these are covered in the review. If necessary, the number of
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studies and participants contributing to the separate outcomes should be noted. The
results should be expressed narratively as well as quantitatively if the numerical results
are not clear or intuitive (such as those from a standardised mean differences analysis).
The summary statistics in the abstract should be the same as those selected as the defaults
for the review, and should be presented in a standard way, such as'odds ratio 2.31 (95%
confidenceinterval 1.13to 3.45)". Idedlly, rates of events (percentage) or averages (for
continuous data) should be reported for both comparison groups. If overal results are not
calculated in the review, aqualitative assessment or a description of the range and pattern
of the results can be given. However, ‘vote counts’ in which the numbers of ‘ positive’ and
‘negative’ studies are reported should be avoided.

Reviewers conclusions: The primary purpose of the review should be to present
information, rather than to offer advice. The Reviewers conclusions should be succinct
and drawn directly from the findings of the review so that they directly and obviously
reflect the main results. Assumptions should not be made about practice circumstances,
values, preferences, tradeoffs; 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 be included if these are
not obvious.

HYPOTHETICAL EXAMPLE OF AN ABSTRACT
Almonds and raisins in the treatment of influenzain adults
Peach A, Apricot D, Plum P

Background
Almonds and raisins both have antiviral properties, but they are not widely used due to incomplete
knowledge of their properties and concerns about possible adverse effects.

Objectives
The objective of this review was to assess the effects of almonds and raisinsin adults with
influenza.

Sear ch strategy

We searched the Cochrane Acute Respiratory Infections Group trials register (searched 15
December 2002), the Cochrane Central Register of Controlled Trials (The Cochrane Library Issue
1, 2003), MEDLINE (January 1966 to December 2002), EMBA SE (January 1985 to December
2002) and reference lists of articles. We a so contacted manufacturers and researchersin the field.

Selection criteria
Randomised and quasi-randomised studies comparing almonds and/or raisins with placebo, or
comparing doses or schedules of almonds and /or raisinsin adults with influenza.

Data collection
Two reviewers independently assessed trial quality and extracted data. Study authors were
contacted for additional information. Adverse effects information was collected from the trials.

Main results

Seventeen trials involving 689 people were included. Five trials involving 234 people compared
amonds with placebo. Compared to placebo, almonds significantly shortened duration of fever by
23% (by 1.00 days, 95% confidence interval 0.73 to 1.29). Six trialsinvolving 256 people
compared raisins with placebo. Raisins significantly shortened duration of fever by 33% compared
to placebo (by 1.27 days, 95% confidence interval 0.77 to 1.77). The little data available directly
comparing almonds and raisins (two trialsinvolving 53 people) indicated that the efficacy of the
two drugs was comparable, although the confidence intervals were very wide. Based on four trias
of 73 people, central nervous system effects were significantly more common with almonds than
raisins (relative risk 2.58, 95% confidence interval 1.54 to 4.33).
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Reviewers' conclusions
Almonds and raisins appear to be equally effective in the treatment of influenza. Both drugs
appear to be relatively well tolerated, although raisins may be safer.

2a.4 Text

Thetext of the review should be as succinct as possible. 1t should be written so that
someone Who is not an expert in the area can understand it, in light of the following policy
statement (taken from Cochrane News 1999; 15: 14):

‘The target audience for Cochrane Reviews is people making decisions about healthcare.
This includes healthcare professionals, consumers and policy makers with a basic
understanding of the underlying disease or problem.

It isapart of the mission and a basic principle of the Cochrane Collaboration to promote
the accessibility of systematic reviews of the effects of healthcare interventions 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. Thisis not
possible, any more than it would be possible for Cochrane Reviews to be writtenin a
single language that is understandabl e to everyone in the world. It isimportant to
trandate the content, or elements of the content, of reviews into different languages and
formats targeted at different audiences including healthcare professional's, consumers and
policy makersin avariety of circumstances.

Cochrane Reviews 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 areview.
Simplicity and clarity are also vital to readability.

The readability of Cochrane Reviews should be comparable to that of awell-written
articlein ageneral medical journal’

Background: The review should begin with a brief synthesis of the underlying biology
and healthcare of the topic being reviewed. This background should make clear the
motivation and rationale for the review. It should be presented in afashion that is
understandable to the consumers of that healthcare.

Objectives. This should begin with a precise statement of the primary objective of the
review, including the intervention(s) reviewed and the targeted problem. 1t might also
mention why this review was undertaken and how it might relate to awider review of a
general problem. Any prior hypotheses should be stated and the comparisons that are
made in the review should be consistent with these. If areview addresses more than one
hypothesis and includes several comparisons, the comparisons should be grouped for each
hypothesis or question.

Criteriafor considering studiesfor thisreview: The criteria used to select studies for
inclusion in the review should be stated. Types of studies (e.g. ‘all randomised
controlled comparisons' or ‘all double blind randomised controlled trials’), types of
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participants, types of interventions and types of outcome measur es are subheadingsin
this section.

Sear ch strategy for identification of studies: The data sources used to identify studies
should be summarised, including bibliographic databases, reference lists from pertinent
articles and books, conference proceedings and personal contact with experts or
organisations active in the area. The databases searched, the date they were searched and
the terms used should be stated, including any constraints, such as language. If a CRG has
developed a specialised register of studies and this was searched for the review, a
standard description of this register can be referred to but information should be included
on when and how the specialised register was last searched. If journals were specifically
handsearched for the review, this should be noted but handsearching done by the
reviewersto help build the specialised register of the CRG should not be listed. Any
additional data sources used should be listed, including any contacts made with
individuals or organisations (including pharmaceutical companies) to identify studies. The
search should be as up-to-date as possible.

Methods of thereview: This should include the method used to apply the selection
criteria (e.g. if they were applied independently by more than one reviewer), the criteria
used to assess the quality of studies and how they were applied, how data were obtained
(e.g. if individual patient data were sought ,or if the number of events was calculated from
published survival curves), how the data were synthesised, and any statistical techniques
used and sensitivity analyses performed. If a CRG uses a standard approach for all of
their reviews, the methods section can reference a description of those methods in the
CRG'smodule. Similarly, if aMethods Group (MG) has recommended a standard
approach and areview uses that approach, the methods section can reference the relevant
report or MG module (e.g. for the method of collecting data or assessing the quality of
studies).

Description of studies: This should refer to the information contained in the
‘Characteristics of Included Studies' and the * Characteristics of Excluded Studies' tables.
It should describe key characteristics of the study participants, interventions and outcome
measures in the included studies and any important differences among the studies. The
sex and age range of participants should be stated here unlessit is obvious (e.g. if al the
participants are pregnant). Reviewers should note any other characteristics of the studies
that they regard as important for readers of the review to know.

M ethodological quality of included studies: This should describe the general quality of
the included studies and any important flawsin individual studies. If the quality of each
study was assessed using explicit criteria, the criteria that were used should be described
or referenced under ‘Methods'. How each trial scored on each criterion can be
summarised in this section or, preferably, included in the * Characteristics of Included
Studies'.

Results: This should be asummary of the main findings of the review and any sensitivity
analyses that were undertaken. Subheadings can be used if they make reading easier (e.g.
for each prior hypothesisif areview addresses more than one). The results of individual
trials, and any statistical summary of these, should be included in Datatables. Reviewers
should avoid making inferences in this section. A common mistake to avoid (both in
describing the results and in drawing conclusions) is the confusion of 'no evidence of an
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effect’ with 'evidence of no effect’. When there isinconclusive evidence, it iswrong to
claim that it shows that an intervention has ‘no effect’ or is‘no different’ from the control
intervention. It is safer to report the data, with a confidence interval, as being compatible
with either areduction or an increase in the outcome.

Discussion: This should include brief comments on any methodological limitations of the
included studies and the review that are important for decisions about practice or future
research. Comments on how the included studies fit into the context of other evidence
might be included here, stating clearly whether the other evidence was systematically
reviewed. Comments on how the results of the review fit into the context of current
clinical practice might be included here, although reviewers should bear in mind that
current clinical practice might vary internationally.

Reviewers conclusions: The primary purpose of the review should be to present
information, rather than to offer advice. Implicationsfor practice and | mplications for
resear ch are subheadings in this section. Theimplications for practice should be as
practical and unambiguous as possible. They should not go beyond the evidence that was
reviewed. ‘No evidence of effect’ should not be confused with ‘ evidence of no effect’.
The implications for research should not include vague statements such as ‘ more research
isneeded’. Reviewers should state exactly what research is needed, why and how
urgently. Opinions on how the review might be improved with additional data or
resources might also be included here.

Acknowledgements: This section should be used to acknowledge any individuals or
organisations who the reviewers wish to acknowledge but who have not made a sufficient
contribution to the review to be included in the Contributions section.

2a.5 Conflict of interest

Any conflict of interest capable of influencing the judgements of any of the reviewers
should be reported, including financial, personal, political or academic conflicts (see
section 2.2). If there are no conflicts of interest, this should be stated explicitly, e.g. by
reporting ‘ None known'.

2a.6 References

References to studies are organised under four standard headings: included studies,
excluded studies, studies awaiting assessment, and ongoing studies. Other references
include additional refer ences that are cited in the review and other published versions
of thereview; e.g. if the review has been published in ajournal. Reviewers should check
their references for accuracy (Dickersin 1986, Eichorn 1987).

Studies awaiting assessment: Potentially relevant studies that have been identified, but
cannot be assessed for inclusion until additional data or information are obtained, should
belisted here. These need not be cited in the text of the review.

Ongoing studies: Studies which are ongoing but meet the inclusion criteria should be
listed here.
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Additional references: Other references cited in the text should be listed here. If areport
of astudy is cited in the text for some reason other than referring to the study (e.g.
because of some background or methodological information in the report), it should be
listed here as well as under the relevant study.

Other published versions. References to other published versions of the review in a
journal, textbook or CDSR should be listed here.

2a.7 Tables and figures

Characteristics of included studies: Thisisa standard table with seven columns: study
ID, methods, participants, interventions, outcomes, notes and allocation conceal ment.
Reviewers must decide what characteristics of the included studies are likely to interest
users of thereview. It ispossible to use codes so that each column can include several
subcategories of information; e.g. areviewer could include country, setting and sex under
‘participants'. Information on the funding of a study could be included under ‘ notes'.
Footnotes should be used for explanations of any abbreviations used (these will be
published in the CDSR). Reviewers must aso include information about the ‘ Data source’
for all included studiesto indicate whether published data only, unpublished data only or
amixture were used, or if unpublished data were sought but have not been used (e.g.
because they have not been obtained).

Characteristics of excluded studies: Any studies meeting the inclusion criteria, or
appearing to meet the inclusion criteria, that were excluded should be identified and the
reason for exclusion should be given (e.g. inappropriate control group).

Characteristics of ongoing studies: Thisis astandard table with seven columns: Study
ID, Trial name or title, Participants, Interventions, Outcomes, Starting date, Contact
information and Notes. Footnotes should be used for explanations of any abbreviations
used in the table (these will be published in the CDSR).

Comparisons and data: A review can include more than one comparison and a study can
be included in more than one of these. The comparisons should correspond to the
guestions or hypotheses under ‘ Objectives . Datafor each comparison must be entered in
a standardised format from which tables and figures for each comparison can be
generated. Reviewers should try to avoid listing many comparisons or outcomes for
which there are no data in the review since each comparison generates a graph even if it
contains no data and analysis. Instead, reviewers should note these comparisons in the text
of their review. Five types of tables are possible: dichotomous data, continuous data,
individual patient data, generic inverse variance and other data.

Additional figures: From RevMan 4.2 onwards, Cochrane reviews can contain additional
figures. Figures showing statistical analyses should follow the relevant guidance prepared
by the Statistical Methods Group. Decisions about the suitability of pictures for inclusion
in Cochrane reviews are the responsibility of the reviewers and the editors of their CRG.
It isthe responsibility of the reviewer(s) to obtain permission to include any figures or
pictures for which the copyright is owned by someone else.
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2a.8 Comments and criticisms

Summary, Reply and Contributor s are subheadings in this section. The summary should
be prepared by the criticisms editor for the CRG in consultation, if necessary, with the
person submitting the comment. A reply to this should then be prepared by the
reviewer(s). Details of the people who contributed to this process should be given. Further
information on the comments and criticisms and the updating of reviewsisgivenin
section 10.11.

2a.9 Elements of Cochrane protocols and reviews that should be published:

The following elements of a protocol or afull review for a Cochrane Review in RevMan
should be published when the protocol appears in The Cochrane Database of Systematic
Reviews. If any of the sections marked below with a* are empty, the protocol or review
should not be published until something has been added to the section.

PROTOCOL

*Title of review

*Name of contact reviewer

*Contact details of contact reviewer

*List of reviewersfor citation

Contributions

Sources of support - intramural

Sources of support - extramural

What's new - text

What's new - issue protocol first published

*What's new - date of last substantive update

Notes - published

*Text of Review (These sections only to be published: Background, Objectives, Criteria
for considering studies for this review, Types of studies, Types of participants,
Types of interventions, Types of outcome measures, Search strategy for
identification of studies, Methods of the review, Acknowledgements, Potential
conflict of interest)

Other references - additional references

Additional tables

Additional figures

Comments and criticisms - title

Comments and criticisms - summary

Comments and criticisms - reply

Comments and criticisms - contributors

FULL REVIEW

*Title of review

*Name of contact reviewer

* Contact details of contact reviewer
*List of reviewersfor citation
Contributions

Sources of support - intramural
Sources of support - extramural
What's new - text
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What's new - issue protocol first published

What's new - issue review first published

*What's new - date of |ast substantive update

What's new - date new studies sought but none found
What's new - date new studies found but not yet included/excluded
What's new - date new studies found and included or excluded
What's new - date reviewers conclusions section amended
Notes - published

Synopsis

* Abstract

*Text of Review (All sections to be published)

References to studies - included studies

References to studies - excluded studies

References to studies - studies awaiting assessment
References to studies - ongoing studies

Other references - additional references

Other references - other published versions of this review
Tables - characteristics of included studies

Tables - characteristics of excluded studies

Tables - characteristics of ongoing studies

Comparisons and data

Meta-analysis graphs

Additional tables

Additional figures

Comments and criticisms - title

Comments and criticisms - summary

Comments and criticisms - reply

Comments and criticisms — contributors
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APPENDIX 2b. CODE OF CONDUCT FOR AVOIDING POTENTIAL
FINANCIAL CONFLICTS OF INTEREST

The Cochrane Collaboration Code of Conduct for Avoiding Potential Financial
Conflictsof Interest

1. General Principle

The essentia activity of the Cochrane Collaboration is co-ordinating the preparation and
maintenance of systematic reviews of the effects of healthcare interventions performed by
individual reviewers according to procedures specified by the Collaboration. The
performance of the review must be free of any real or perceived bias introduced by receipt
of any benefit in cash or kind, any hospitality, or any subsidy derived from any source that
may have or be perceived to have an interest in the outcome of the review. All entities
that constitute the Cochrane Collaboration must accept this General Principle as condition
of participation in the Collaboration.

2. Recommendations

2.1  Receipt of benefits from any source of sponsored research must be
acknowledged and conflicts of interest must be disclosed in the Cochrane
Database of Systematic Reviews and other publications that emanate from
the Collaboration.

2.2 If aproposal raises a question of serious conflict of interest, this should be
forwarded to the local Cochrane Centre for review (and the Steering Group
notified accordingly). If theissue involves a Cochrane Centre, the issue
should be referred to the Steering Group.

2.3 Itisnot mandatory to send funding proposals to the local Cochrane Centre
or Steering Group prior to accepting them. However, such reviews would
be desirable in cases of restricted donations, or any donation that appears
to conflict with the General Principle.

24  The Steering Group should receive (and review at least annually)
information about all external funds accepted by Cochrane entities. The
Steering Group will use this information to prepare and distribute an
annual report on the potential conflicts of interests attendant on the
Collaboration's solicitation and use of external funds.

25  The Steering Group should constitute a subcommittee to view potential
conflicts of interests, to offer recommendations for their resolution, and to
consider appropriate sanctions to redress violations of the General
Principle.
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APPENDIX 3a. LOGISTICS OF DOING A REVIEW

3a.1 RESOURCES FOR A SYSTEMATIC REVIEW

Individual Cochrane Reviews are prepared by reviewers working in Collaborative Review
Groups (CRGs). Each CRG has an editorial team responsible for producing a module of
edited reviews for dissemination through the Cochrane Database of Systematic Reviews.

Because the Cochrane Collaboration is built around CRGs, it isimportant that each
reviewer islinked with one. Besides ensuring that Cochrane Reviews are appropriately
edited, this structure reduces the burden placed on individual reviewers since the editorial
teams are responsible for providing most or all of the following types of support:

e conducting systematic searches for relevant studies and coordinating the distribution
of potentially relevant studiesto reviewers

e establishing specific standards and procedures for the CRG

e ensuring that reviewers receive the methodological support they need

The main resource required by reviewersistheir own time. The maority of reviewers
will contribute their time 'freely' because it will be viewed as part of their existing efforts
to keep up-to-date in their areas of interest. In some cases, reviewers may need additional
resources or, at least, be able to justify the amount of time required for a systematic
review to colleagues who do not yet understand either what systematic reviews entail, or
their importance.

The amount of time required will vary, depending on the topic, the number of studies, the
methods used (e.g., the extent of efforts to obtain unpublished information), the
experience of the reviewers, and the types of support provided by the editorial team. The
workload associated with undertaking areview isthus very variable. However,
consideration of the tasks involved and the time required for each of these might help a
reviewer to estimate the amount of her or histime that will be required. These tasks
include:

Training

Meetings

Protocol development

Searching for studies

Assessing citations and full text reports of studies for inclusion in the review
Assessing the quality of included studies and obtaining data

Pursuing missing data and unpublished studies

Analysing the data

Interpreting the results and preparing areport

K eeping the review up-to-date

Resources that might be required for these tasks, in addition to the reviewers time,
include:
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e searching (identifying studiesis primarily the responsibility of those involved in
developing registers of studies, usually the editorial teams of the CRG. However,
reviewers may share this responsibility and it may be appropriate to search additional
databases for a specific review.)

e helpfor library work and photocopying

e asecond reviewer, possibly a student or research assistant, to assess studies for
inclusion, assess the quality of included studies, obtain data and conduct analyses

o statistical support for synthesizing (if appropriate) the results of the included studies

e equipment (e.g. computing hardware and software)

e suppliesand services (long distance telephone charges, facsimiles, paper, printing,
photocopying, audio-visual and computer supplies)

o office space for support staff

e travel funds

Many organisations currently provide funding for systematic reviews and additional
agencies are likely to recognise the importance of supporting this type of work in the
future. These include research funding agencies, those organisations that provide or fund
healthcare services, those responsible for health technology assessment and those
involved in the development of clinical practice guidelines. Although applications for
funding need to adhere to the requirements of the funding organisation to which oneis
applying, ageneral outline of an application for funding for a systematic review should
contain the following elements:

Objectives

Rationale

Design of the review

Genera approach

Identification of studies

Selection of studiesfor inclusion
Assessments of the validity of included studies
Obtaining data for the included studies
Analysis

Inferences and presentation of results
Time-chart for major activities

Budget

The objectives and design of areview are addressed in sections 3 to 8. Describing the
rationale for a systematic review is analogous to describing the 'present state of
knowledge' in agrant application for a primary study and may include areview of prior
reviews on the same topic. The same scientific principles that apply to areview of studies
can be applied to areview of reviews. The fundamental differenceisthe unit of analysis,
which for areview of reviewsisthe review article.

Methodol ogical issues that might need to be considered in reviewing reviews include how
they will beidentified, selected for detailed review and assessed (Sacks 1987, L’ Abbe
1987, Oxman 1991). Reasons for undertaking areview of prior reviews, in addition to
providing the rationale for an application for funding, include learning from what earlier
reviewers have done, avoiding unnecessary duplication of efforts, identifying potentially
relevant studies (including those that are unpublished), and collecting background
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information that may be important in interpreting the results of individual studies and
drawing conclusions from the results of the review.

A time chart with target dates for accomplishing key tasks can help with scheduling the
time needed to complete areview. Such targets may vary widely from review to review.
Reviewers, together with the editorial team for the CRG, must determine an appropriate
time frame for a specific review. An example of atime chart with target datesis:

Month
1-6 Additional searches for published and unpublished studies

Pilot test of inclusion criteria

|
o

Relevance assessments
Pilot test of validity criteria

I
(0]

Validity assessments
Pilot test of data collection

Data collection

Data entry

Missing information

Analysis

P O N R R R R R R R
I

=
© |
© 0 0 00 0o

Preparation of report
Keeping the review up-to-date

3a.2 REGISTERING A PROTOCOL

Once a protocol has been completed it should be sent to the CRG editorsto consider.
When the editors are satisfied with the protocol they will include it in the CRG’s module
for incorporation in the Parent Database. Protocols are published and disseminated in
CDSR. Thiswill raise expectations and may discourage others from undertaking areview
on the sametopic. Editors and reviewers should not include a protocol in a module unless
thereis afirm commitment to complete the review within areasonable time frame and to
keep it up-to-date once it is completed.

3a.3 METHODS OF A COLLABORATIVE REVIEW GROUP

The editorial team of each CRG is responsible for documenting the methods used by the
team for editing their module. The editorial team is also responsible for documenting any
specific methods used by the CRG beyond the standard methods specified in the
Handbook, including:

e methods used to review protocols
e any standard methodological criteriafor including studiesin reviews
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e the search strategies used to devel op and maintain the specialised register used by the
CRG and method of distributing potentially relevant citations or full-text reports to
reviewers

e any additional search strategies that reviewers are instructed to use routinely

e any standard methods used to select studies for reviews

e any standard criteria or methods used to assess the methodological quality of
included studies

e any standard methods used for data collection

e any standard methods used for synthesising data

e any standard methods used for deriving conclusions or indicating the strength of the
evidence on which the conclusions are based

e any decision rules used to categorise interventions (see section 9.6)

e any specific rules used for preparing the standard tables and figures

¢ the methods used to keep reviews up-to-date and respond to criticisms

Descriptions of specific methods used by each CRG are published as part of the Group's
module in The Cochrane Library.

3a.4 REFERENCES

L’Abbe 1987. L'Abbe KA, Detsky AS, and O'Rourke K. Meta-analysisin clinical research. Ann Intern Med
1987; 107: 24-33.

Oxman 1991. Oxman AD and Guyatt GH. Validation of an index of the quality of review articles. JClin
Epidem 1991; 11:1271-8.

Sacks 1987. Sacks HS, Berrier J, Reitman D, Ancona-Berk VA, Chamers TC. Meta-anal yses of
randomized controlled trials. N Engl JMed 1987; 316:450-5.

APPENDIX 5a. COCHRANE AND NATIONAL LIBRARY OF
MEDICINE RANDOMIZED CONTROLLED TRIAL AND
CONTROLLED CLINICAL TRIAL CRITERIA

5a.1 Cochrane criteria for randomized controlled trials (RCTs) and
controlled clinical trials (CCTs)

Records identified for inclusion should meet the eligibility criteria devised and agreed in
November 1992, which were first published, in 1994, in Section 5 of the Cochrane
Reviewer’s Handbook (previoudly called the Cochrane Handbook). According to these
eligibility criteria

A trid iséligibleif, on the basis of the best available information (usually from one or
more published reports), it isjudged that:

e theindividuals (or other units) followed in the trial were definitely or possibly
assigned prospectively to one of two (or more) alternative forms of health care using
= random allocation or

- ocnma Aiaci randnm maothad Af allAcatinn (o irh ac altarnatinn Aata Af hirth Ar
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case record number)

Trialseligible for inclusion are classified according to the reader’ s degree of certainty that
random allocation was used to form the comparison groups in the trial. If the author(s)
state explicitly (usualy by some variant of the term ‘random’ to describe the allocation
procedure used) that the groups compared in the trial were established by random
alocation, then thetrial is classified asan ‘RCT’ (randomized controlled trial). If the
author(s) do not state explicitly that the trial was randomized, but randomization cannot
be ruled out, the report is classified asa‘CCT’ (controlled clinical trial). The
classification ‘CCT’ is also applied to quasi-randomized studies, where the method of
alocation is known but is not considered strictly random, and possibly quasi-randomized
trials. Examples of quasi-random methods of assignment include alternation, date of
birth, and medical record number.

The classification as RCT or CCT is based solely on what the author has written, not on
the reader's interpretation; thus, it is not meant to reflect an assessment of the true nature
or quality of the alocation procedure. For example, although double-blind trials are
nearly always randomized, many trial reports fail to mention random allocation explicitly
and should therefore be classified as* CCT’.

Relevant reports are reports published in any year, of studies comparing at least two forms
of health care (healthcare treatment, healthcare education, diagnostic tests or techniques, a
preventive intervention, etc.) where the study is on either living humans or parts of their
body or human parts that will be replaced in living humans (e.g., donor kidneys). Studies
on cadavers, extracted teeth, cell lines, etc. are not relevant. Searchers should identify all
controlled trials meeting these criteria regardless of relevance to the entity with which
they are affiliated.

The highest possible proportion of al reports of controlled trials of health care should be
included in CENTRAL. Thus, those searching the literature to identify trials should give
reports the benefit of any doubts. Reviewerswill decide whether to include a particular
report in areview.

5a.2 National Library of Medicine definitions for Publication Type terms:
RANDOMIZED CONTROLLED TRIAL, CONTROLLED CLINICAL TRIAL

RANDOMIZED CONTROLLED TRIAL:

A clinical trial that involves at least one test treatment and one control treatment,
concurrent enrollment and follow-up of the test- and control-treated groups, and in which
the treatments to be administered are selected by a random process, such as the use of a
random numberstable. Treatment allocations using coin flips, odd-even numbers, patient
social security numbers, days of the week, medical record numbers, or other such pseudo-
or quasi-random processes, are not truly randomized and atrial employing any of these
techniques for patient assignment is designated smply a CONTROLLED CLINICAL
TRIAL.
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CONTROLLED CLINICAL TRIAL:

A clinical trial involving one or more test treatments, at |east one control treatment,
specified outcome measures for evaluating the studied intervention, and [an intended to be
bias-free] method of assigning patients to the test treatment. The treatment may be drugs,
devices, or procedures studied for diagnostic, therapeutic, or prophylactic effectiveness.
Control measures include placebos, active medicine, no-treatment, dosage forms and
regimens, historical comparisons, etc. When randomization using mathematical
techniques, such as the use of arandom numberstable, is employed to assign patients to
test or control treatments, the trial is characterized asa RANDOMIZED CONTROLLED
TRIAL. However, trials employing treatment allocation methods such as coin flips, odd-
even numbers, patient social security numbers, days of the week, medical record numbers,
or other such pseudo- or quasi-random processes are simply designated as controlled
clinical trias.

APPENDIX 5B: MEDLINE HIGHLY SENSITIVE SEARCH
STRATEGY FOR B.1) SILVERPLATTER-MEDLINE, B.2) OVID-
MEDLINE, AND B.3) PUBMED.

Upper case denotes controlled vocabulary. Lower case denotes free-text terms. Those
wishing to run this search strategy are recommended to seek the advice of atrained
medical librarian.

5b.1 Format for SilverPlatter version 3.10:

phase 1:

#1 RANDOMIZED-CONTROLLED-TRIAL in PT

#2 CONTROLLED-CLINICAL-TRIAL inPT

#3 RANDOMIZED-CONTROLLED-TRIALS

#4 RANDOM-ALLOCATION

#5 DOUBLE-BLIND-METHOD

#6 SINGLE-BLIND-METHOD

#7 #1 or #2 or #3 or #4 or #5

#8 TG=ANIMAL not (TG=HUMAN and TG=ANIMAL)
#9 #6 not #7

phase 2:

#10 CLINICAL-TRIAL inPT
#11  explode CLINICAL-TRIALS
#12  (clin* near tria*) in Tl

#13  (clin* near tria*) in AB

#14  (singl* or doubl* or trebl* or tripl*) near (blind* or mask*)
#15 (#13inTIl) or (#13in AB)
#16 PLACEBOS

#17  placebo* inTI

#18  placebo* in AB

#19  random* inTI

#20  random* in AB

#21 RESEARCH-DESIGN
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#22  #9 or #10 or #11 or #12 or #14 or #15 or #16 or #17 or #18 or #19 or #20
#23  TG=ANIMAL not (TG=HUMAN and TG=ANIMAL)
#24  #21 not #22

#25  #23 not #8

phase 3:

#26 TG=COMPARATIVE-STUDY

#27  explode EVALUATION-STUDIES

#28 FOLLOW-UP-STUDIES

#29 PROSPECTIVE-STUDIES

#30  control* or prospectiv* or volunteer*

#31  (#29inTI) or (#29in AB)

#32  #25 or #26 or #27 or #28 or #30

#33 TG=ANIMAL not (TG=HUMAN and TG=ANIMAL)
#34  #31 not #32

#35  #33 not (#8 or #24)

#36  #9 or #25 or #35

5b.2 Format for OVID:

phase 1:

1 RANDOMIZED CONTROLLED TRIAL.pt.
2 CONTROLLED CLINICAL TRIAL .pt.

3 RANDOMIZED CONTROLLED TRIALS.sh.
4 RANDOM ALLOCATION.sh.

5 DOUBLE BLIND METHOD.sh.

6 SINGLE BLIND METHOD.sh.

7 or/1-6

8 ANIMAL.sh. not HUMAN.sh.

9 7not 8

phase 2:

10 CLINICAL TRIAL.pt.

11 exp CLINICAL TRIALS.sh.

12 (clin$ adj25 trial $).ti,ab.

13 ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab.
14 PLACEBOS.sh.

15 placebos.ti,ab.

16 random@.ti,ab.

17 RESEARCH DESIGN.sh.

18 or/10-17

19 18 not 8

20 19 not 9

phase 3:

21 COMPARATIVE STUDY .sh.

22 exp EVALUATION STUDIES.sh.

23 FOLLOW UP STUDIES.sh.
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24 PROSPECTIVE STUDIES.sh.

25 (control$ or prospectiv$ or volunteer$).ti,ab.
26 or/21-25

27 26 not 8

28 27 not (9 or 20)

29 9or20o0r 28

5b.3 Format for PubMed:

Phase 1

(randomized controlled trial [pt] OR controlled clinical tria [pt] OR randomized
controlled trials [mh] OR random allocation [mh] OR double-blind method [mh] OR
single-blind method [mh]) NOT (animal [mh] NOT human [mh])

Phases 1 and 2

(randomized controlled trial [pt] OR controlled clinical tria [pt] OR randomized
controlled trials [mh] OR random allocation [mh] OR double-blind method [mh] OR
single-blind method [mh] OR clinical trial [pt] OR clinical trials[mh] OR ("clinical trial"
[tw]) OR ((singl* [tw] OR doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND (mask* [tw]
OR blind* [tw])) OR (placebos [mh] OR placebo* [tw] OR random* [tw] OR research
design [mh:noexp]) NOT (animal [mh] NOT human [mh])

All Phases

(randomized controlled trial [pt] OR controlled clinical tria [pt] OR randomized
controlled trials [mh] OR random allocation [mh] OR double-blind method [mh] OR
single-blind method [mh] OR clinical trial [pt] OR clinical trials[mh] OR ("clinical trial"
[tw]) OR ((singl* [tw] OR doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND (mask* [tw]
OR blind* [tw])) OR (-placebos [mh] OR placebo* [tw] OR random* [tw] OR research
design [mh:noexp] OR comparative study [mh] OR evaluation studies [mh] OR follow-up
studies [mh] OR prospective studies [mh] OR control* [tw] OR prospectiv* [tw] OR
volunteer* [tw]) NOT (animal [mh] NOT human [mh])

Note: Subject specific terms (MeSH and textwords) should be ORed together, enclosed

within parentheses, then ANDed with the appropriate version of the Cochrane highly
sensitive search strategy.

APPENDIX 5C. EXAMPLE OF A SEARCH STRATEGY FOR
ELECTRONIC DATABASES

(from the following Cochrane Review: Wilkinson C. Interventions for asymptomatic
retinal breaks and | attice degeneration for preventing retinal detachment (Cochrane
Review). In: The Cochrane Library, Issue 1, 2003. Oxford: Update Software.)
Search strategy for identification of studies

See: Collaborative Review Group search strategy
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Trials were identified by electronic searches of the Cochrane Controlled Trials Register -
CENTRAL (which includes the Cochrane Eyes and Vision Group specialized register),
MEDLINE and EMBASE.

The following strategy was used to search CENTRAL Issue 1 2001 [search conducted
January 5, 2001]:

#1 RETINAL-DETACHMENT:ME

#2 (RETINA* near ((((DETACH* or BREAK*) or PERFORATION*) or TEAR*) or
HOLE*))

#3 (LATTICE near DEGENERATY)

#4 RETINAL-PERFORATIONS:ME

#5 ((VITREO* near DETACH*) and POSTERIOR)

#6 ((VITREORETINAL or VITREO-RETINAL) near DEGENERAT*)
#7 (((((#1 or #2) or #3) or #4) or #5) or #6)

#8 LASER-COAGULATION*:ME

#9 LIGHT-COAGULATION:ME

#10 CRYOTHERAPY*1.ME

#11 ((LASER or LIGHT) near COAGULAT¥)

#12 (LASER near PHOTOCOAGULAT*)

#13 CRY OPTHERAP*

#14 (((((#8 or #9) or #10) or #11) or #12) or #13)

#15 PROPHYLA*

#16 (#7 and (#14 or #15))

The following strategy was used to search MEDLINE to December 2000 [search
conducted January 5, 2001]:

SilverPlatterASCII 3.0DOSN

#1 "RETINAL-DETACHMENT"/ al subheadings

#2 "RETINAL-PERFORATIONS"/ all subheadings
#3"VITREOUS-DETACHMENT"/ al subheadings

#4 RETINA* near (DETACH* or BREAK* or PERFORATION* or TEAR* or HOLE*)
#5 (LATTICE near DEGENERAT*)

#6 VITREO?RETINAL next DEGENERAT*
#7(VITREO* near DETACH*) and POSTERIOR

#3 (#4 or #5 or #6 or #7) in TI,AB

#9 #1 or #2 or #3 or #8

#10 explode "LIGHT-COAGULATION"/ al subheadings
#11 explode "CRY OTHERAPY"/ all subheadings
#12(LASER or LIGHT) near COAGULAT*

#13 LASER near PHOTOCOAGULAT?*

#14 CRY OTHERAP*

#15 (#12 or #13 or #14) in TI,AB

#16 #10 or #11 or #15

#17 PROPHYLA* in TI,AB

#18 #9 and (#16 or #17)
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To identify randomized controlled trials, this search was combined with the Cochrane
Highly Sensitive Search Strategy phases one and two as contained in the Cochrane
Reviewer's Handbook (Clarke 2000).

The following strategy was used to search EMBASE to February 2001 [search conducted
February 2, 2001]:

SilverPlatterASCI| 3.0DOSN

#1 explode "RETINA-DETACHMENT"/ al subheadings

#2 "VITREOUS-BODY-DETACHMENT"/ all subheadings
#3"VITREORETINAL-DEGENERATION"/ al subheadings
#4 RETINA* near (DETACH* or BREAK* or PERFORATION* or TEAR* or HOLE*)
#5 (LATTICE near DEGENERATY)

#6 VITREO?PRETINAL near DEGENERAT*

#7 (VITREO* near DETACH*) and POSTERIOR

#8 #4 or #5 or #6 or #7

#O #1 or #2 or #3 or #8

#10 explode "LASER-COAGULATION"/ all subheadings
#11 "CRYOTHERAPY"/ al subheadings

#12 (LASER or LIGHT) near COAGULAT*

#13 LASER near PHOTOCOAGULAT*

#14 CRY OTHERAP*

#15 (#12 or #13 or #14) in TI,AB

#16 #10 or #11 or #15

#17 "PROPHYLAXIS'/ al subheadings

#18 PROPHYLA* in TI,AB

#19 #9 and (#16 or #17 or #18)

To identify randomized controlled trials, this search was combined with the following
search:

SilverPlatterASCIlI 3.0DOSNEMBASE (R) 1998/07-1998/12

#1 "RANDOMIZED-CONTROLLED-TRIAL"/ al subheadings

#2 "RANDOMIZATION"/ al subheadings

#3 "CONTROLLED-STUDY"/ al subheadings

#4"MULTICENTER-STUDY"/ dl subheadings

#5 "PHASE-3-CLINICAL-TRIAL"/ al subheadings

#6 "PHASE-4-CLINICAL-TRIAL"/ adl subheadings

#7 "DOUBLE-BLIND-PROCEDURE"/ al subheadings

#3 "SINGLE-BLIND-PROCEDURE"/ all subheadings

H#O #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8

#10 (RANDOM* or CROSS?OVER* or FACTORIAL* or PLACEBO* or
VOLUNTEER*) in TI,AB

#11 (SINGL* or DOUBL* or TREBL* or TRIPL*) near (BLIND* or MASK*) in TI,AB

#12 #9 or #10 or #11

#13 HUMAN in DER

#14 (ANIMAL or NONHUMAN) in DER

#15 #13 and #14

#16 #14 not #15

#17 #12 not #16
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APPENDIX 6. REVIEWS INCLUDING NON-RANDOMISED
STUDIES

1 Rationale

The Cochrane Collaboration builds on ten principles, two of which are to minimise bias
and to ensure relevance. In order to minimise bias, reviewers may choose to include only
randomised controlled trials (RCTSs) in their reviews. While this approach minimises bias
it may not always ensure relevance. The challenge facing reviewersisthis: How far isit
possible to achieve a higher level of relevance by including evidence other than that
derived from RCTs without violating the central principle: minimising bias?

2 What might be the advantages and dangers of including non-randomised
studies in systematic reviews?

If asystematic review relies solely on data from randomised trials, it is open to a number
of problems. The most obvious of these is that certain important health care problems
have not been studied, or are impossible or very difficult to study in randomised trias.
But randomised trials may be inadequate for other reasons also. For example, there may
be insufficient information on the types of participant or outcome which are of relevance
to thereview (e.g. rare side effects), or the data may only contain short term follow-up
when important findings depends on longer follow-up. Inclusion of evidence from non-
randomised studies may resolve some of these problems, but it also poses problems and
threats to validity as unexpected biases may creep in and invalidate the conclusions.

Some examples already exist where inclusion of non-randomised evidence in systematic
reviews have been helpful. For example the possible causal relationship between prone
sleeping position and cot death which was strongly supported by meta-analyses of
observational studies (Beal 1991) was subsequently corroborated by national intervention
programmes leading to a reduced rate for cot deaths (Wennergren 1997). A recent
example of the opposite might be the many systematic reviews of observational studies of
hormone replacement therapy in postmenopausal women showing a dramatic and highly
significant decrease in mortality but contradicted by an ensuing large randomised trial
showing no significant difference with afairly narrow confidence interval (Petitti 1998).

Several empirical studies of the possible biases in non-randomised studies have been
published recently (Britton 1998; Reeves 1998; Kunz 1998; Benson 2000; Concato 2000).
The foci, the quality assessments and the conclusions of these studies vary and have led to
some confusion and discussion. High quality research projects with prespecificied
protocols are needed.

3 Guidelines for inclusion of non-randomised studies in Cochrane reviews

The Cochrane Non-Randomised Studies Methods Group (NRSMG) was registered in
November 1999 and is currently developing guidelines for the inclusion of non-
randomised studies in Cochrane reviews. The following guideline chapters are planned
and under development:
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1. Introduction

2. Types of study design

2.1. Scope and terminology of the NRSMG guidelines

2.2. What types of study designs should be included in a Cochrane review?
2.3. What types of research questions are expected to benefit from the inclusion of non-
randomised evidence?

3. Searching for non-randomised studies

4. Quality assessment

5. Data extraction

6. Anaysis

7. Interpretation

The draft chapters will be made available at www.cochrane.dk/nrsmg/ as they reach a
useable form (during 2000 and 2001). The chapters will be approved by the NRSMG as
they reach their final form. The full set of guidelinesis expected to be ready by the end of
2001.

4 Further information

This appendix was prepared by Ole Olsen on behalf of the Cochrane Non-Randomised
Studies Methods Group. Further information can be found in the NRSMG module in The
Cochrane Library or at www.cochrane.dk/nrsmg/.
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APPENDIX 8a. EFFECT MEASURES FOR DICHOTOMOUS DATA

Outcome
yes no
Treatment A B
Control C D

Oddsratio = (A/B)/(C/D)

Relativerisk (RR) = [A/(A+B)]/[C/(C+D)]

Relativerisk reduction =1 - RR

Risk difference (or Absolute risk reduction, ARR) (RD) = A/(A+B) - C/(C+D)

When the outcome is undesirable, arelative risk or odds ratio less than one represents a
beneficial treatment (zero would represent 100% effectiveness). A risk difference (or
absolute risk reduction) of less than zero represents a benefit (arisk differencethat is
equal to therisk in the control group represents 100% effectiveness).

The odds ratio can also be expressed as (A/C)/(B/D) (i.e. the odds of a case having been
exposed relative to the odds of a control having been exposed). This and the expression

given above are equivalent to AxXD/BxC. Thus, if A issmall relativeto B and C is small
relative to D, the odds ratio and the relative risk are approximately the same.

APPENDIX 8b. CALCULATING THE NUMBER NEEDED TO TREAT
(NNT)

NNTs are a useful way to re-express the results of a study but some caution is needed
when they are used in reviews. NNTs are specific to a particular length of follow-up since
they are based on the number of people who will benefit within a certain period of time
who otherwise would not benefit. Systematic reviews tend to combine trials of varying
follow-up periods, which could make an NNT difficult to interpret (Smeeth 1999). NNTs
should only be calculated when the follow-up periods are similar.

When summarising results, the ‘control event rate’ (the rate of eventsin the control
group) can be substituted for the * patient expected event rate’ (the baseline risk). In
practice, individual patients expected event rate might differ importantly from the control
event rate in the studiesin areview.

The following abbreviations are used in this appendix:
CER = control event rate
EER = experimental event rate
PEER = patient expected event rate
NNT = Number needed to treat

RD = risk difference (or absolute risk reduction, ARR)
RR = relativerisk

RRR =relativerisk reduction

OR = oddsratio
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Then:

RD =CER-EER
RR  =EER/CER
RRR =RD/CER=1-RR

The RRR can be calculated from the OR using
RRR =CER- _ORXxCER/(1+ CER)
[OR x CER/(1 + CER)]

The NNT can then be calculated with either
NNT =1/RD

NNT =1/(CER - RR x CER)

NNT =1/(RRR x CER)

If the CER isvery small, say less than 5%, the OR is approximately equal to the RR and
the RRR is approximately equal to (1 — OR). However, asthe CER (or PEER) increases,
the difference between the OR and the RR increases.

If the average CER across studies is used in the above formulae, the NNT will be for the
average baseline risk observed across the included studies. Since the PEER (baseline
risk) often varies across studies and is likely to vary across patient groups, it is general
important to specify the baseline risk for which an NNT is reported and to report NNTs
for arange of PEERSs. For example, the range of CERsin the included studies can be
used, giving NNTs based on the lowest, the average and the highest of these. However,
this assumes that the RRR is the same for different baseline risks. Although this
assumption is often correct, it is not always (Sharp 1996, loannidis 1997, Smith 1997,
Thompson 1997, Smeeth 1999).

Confidence limits for NNTs should be calculated by using the upper and lower confidence
limits for the summary statistic that is used to calculate the NNT (RR, OR or RD). For
further discussion about NNTs and their calculation see (Sackett 1996, Senn 1998,
Altman 1998).
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APPENDIX 9. INCORPORATING ECONOMIC EVALUATION INTO
THE COCHRANE REVIEW PROCESS

The Cochrane Collaboration's main role of 'preparing, maintaining and making accessible
reviews of the effects of healthcare' is motivated by an underlying aim to help people
make decisions about healthcare. However, in the face of limited resources, decision-
makers need to consider further evidence when deciding how to act on the evidence from
Cochrane reviews. Nearly every healthcare decision has an impact, not only on health and
social welfare, but also on the use of resources. Therefore, to make the best decisions
about alternative interventions, information is needed on resource use and costs as well as
health effects.

The process of incorporating economic evaluation into Cochrane Reviews is not straight
forward. Aswith many areas of scientific inquiry, the methodology is still developing. A
particular challenge in the context of Cochrane Reviews is ensuring that economic
information and analyses contained in reviews s relevant to people working in widely
varying circumstances. For those who are considering addressing economic questions as
part of their review, or along side of a Review, advice can be found in the module for the
Cochrane Health Economics Methods Group in The Cochrane Library.

APPENDIX 11A. PRACTICAL METHODOLOGY OF META-
ANALYSES USING UPDATED INDIVIDUAL PATIENT DATA

11a.1 Front page

PRACTICAL METHODOLOGY OF META-ANALYSES
(OVERVIEWS) USING

UPDATED INDIVIDUAL PATIENT DATA

LESLEY A. STEWART
MRC Cancer Trials Office, 5 Shaftesbury Road, Cambridge CB2 2BW, U.K.

AND

MICHAEL J. CLARKE
University of Oxford, Clinical Trial Service Unit and | CRF Cancer Studies, Radcliffe I nfirmary,
Oxford OX2 6HE, U.K.

on behalf of the
COCHRANE WORKING GROUPON META-ANALYSISUSING INDIVIDUAL
PATIENT DATA

(Originally published in Statisticsin Medicine, Vol. 14, 2057-2079, 1995)
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11a.2 Further information

For further information on the Cochrane Working Group on meta-analysis using
individual patient data, please contact one of the authors:

Lesley A Stewart

MRC Cancer Trials Office
5 Shaftesbury Road
Cambridge CB2 2BW

UK

Phone: +44-1223-311110
Fax: +44-1865-58817
e-mail: LS @ cto.mrc.ac.uk

Michael JClarke

UK Cochrane Centre
Summertown Pavilion

Middle Way

Oxford OX2 7LG

United Kingdom

Phone: +44-1865-516300

Fax: +44-1865-516311

e-mail: mclarke@cochrane.co.uk

11a.3 Workshop participation

Doug Altman, Colin Baigent, Marc Buyse, lain Chalmers, Mike Clarke, Rory Collins,
Carl Counsell, Jack Cuzick, Rob Edwards, Tricia Elphinstone, Vaughan Evans, Richard
Gray, Liz Greaves, Francois Gueyffier, Heather Halls, Rob Henderson, Jini Hetherington,
Sally Hunt, Peter Langhorne, Carol Lefebvre, David Machin, SilviaMarsoni, Veronique
Mosseri, Lennarth Nystrom, Mandy Ogier, Andy Oxman, Max Parmar, Richard Peto,
Jean-Pierre Pignon, Sue Richards, Carmen Ruiz, Paul Seed, Michael Sextro, Lena Specht,
Sally Stenning, Lesley Stewart, Annet te Velde, Jayne Tierney, Harm van Tinteren, Valter
Torri, Paul Weston, Keith Wheatley, Chris Williams.

11a.4 Summary

Meta-anal yses using updated individual patient data may provide the most reliable means
of combining data from similar randomised controlled trials and the benefits of this
approach to systematic review are described. Guidance, based on the experience of
several groups who have undertaken such projectsis given. Thisincludes practical advice
on initiating and maintaining collaboration, the time and resource required to undertake
these usually international projects and methods of data checking and validation.

Example proforma are included.

11a.5 Introduction

Systematic reviews using meta-analysis to combine the results of related randomised
controlled trials are increasingly common, and the number of associated publications has
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mushroomed. Although there is aburgeoning literature on the statistical methods of
meta-analysis, less has been published on the practical methods of carrying out such
projects. These can include calculations based solely on information presented in afew
published papers, more detailed analysis of aggregate data supplied by individual trialists,
and time-to-event analysis of thoroughly checked and updated individual patient data.
The last of these has been described as the 'yardstick' against which all systematic reviews
should be measured (1), and current limited empirical evidence shows that meta-analyses
which rely solely on data extracted from published reports can give estimates of treatment
effects, and of their significance, which are not confirmed when all of the relevant
evidenceisanaysed (2, 3, 4). Giventhat the centra collection, checking and analysis
of individual patient datafrom all relevant trials can require a considerable amount of
time, personnel and financial resource, further research is needed to determine when it is
most appropriate to adopt this approach and what the most appropriate alternatives are if
sufficient resources are not available. Irrespective of this, the additional benefits of meta-
analyses based on individual patient data (IPD) when compared with meta-analyses based
on published aggregate date include the ability to:

- Undertake survival and other time-to-event analyses

- Undertake subgroup analyses for important hypotheses about differencesin effect

- Carry out detailed data checking and ensure the quality of randomisation and
follow-up

- Ensure the appropriateness of analyses

- Update follow-up information

Further, as IPD meta-analyses require the collaboration of the investigators who
conducted the trials, other benefits (which may also be found if trialists are approached
for aggregate data) may include:

- More complete identification of relevant trials

- Better compliance with providing missing data

- More balanced interpretation of the results

- Wider endorsement and dissemination of the results
- Better clarification of further research

- Collaboration on further research

This paper provides guidance on the conduct of IPD meta-analyses, which aim to collect
data on each randomised patient entered in all randomised trials addressing a particular
question. The patient data are checked, collated and analysed centrally by a secretariat.
Subsequent publication is generally made by the collaborative group of trialists, often
following a meeting of this group at which the results and their implications are discussed.
Until now, almost no information on either the techniques or the resources needed for
such a project has been readily available. Thus each of the groups who have undertaken
them has generally had to develop their own means of data collection, checking and
analysis.

In the hope that this situation could be improved, a workshop (under the auspices of the
Cochrane Collaboration) was convened in April 1994 to discuss the practicalities of meta-
analyses based on individual patient data. Thiswas attended by nearly 40 participants
(Appendix A), al of whom had been involved in the planning or conduct of this form of
meta-analysis. The aim wasto discuss all practical aspects of such projects; to identify
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areas of agreement and disagreement on the methods used; and to prepare published
guidance available to anyone contemplating using this technique in a systematic review.
Participants did not discuss whether or not meta-analyses using individual patient data are
indeed a'gold standard' or statistical methodology.

11a.5 Running a meta-analysis based on individual patient data

The stepsinvolved in ameta-analysis of individual patient data are shown in figure 1
along with some very approximate guidance on the time required for these. The majority
of effort isrequired to plan, initiate, set up and manage the study and, although much has
been written about the statistical methodology of meta-analysis, this can often represent
the least time consuming and difficult aspect of the project. Nurturing collaboration and
careful checking of incoming data generally consume much more time and resource, since
the ultimate aim is to obtain accurate, up to date and complete datafrom al patientsin all
relevant randomised trials.

Figure 1. Stages of an Individual Patient Based Systematic Review

NB: All estimates of time are necessarily very approximate and will depend on the size of the meta-
analysisand the complexity of the data requested

(1) Development
Identify need for IPD meta-analysis
Devise questions
I dentify trials (continues throughout project)
Refine questions
Meta-analysis of published data (if appropriate)
Write Protocol

Initial contact with trialists

Typically requires approximately 3-6 months minimum (3-4 person months minimum effort)

(2) Data Collection and Checking
Assess feasibility
Set up database
Request data

Check data
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Analysetriasindividually

Finalise data

Requires approximately one year (15 person months for 50 trials, 4-5 person months for 5 trials)

(3) Analysis and Dissemination of Results
Analyse data
Present results to trialists
Discuss results and implications with trialists

Draft manuscript

Requires approximately 6-9 months (10 -12 person months for 50 trials, 5-6 person months for 5

trials)

(4) Future Projects
Future updates
New projects
- extend scope of meta-analysis
- initiate new trials

Thetotal time required for the meta-analysisis approximately 2 - 3 years (approximately 30 person months
for ameta-analysis of 50 trials and 15 person months for 5 trials).

11a.6 Resource requirements

It is perhaps not generally appreciated just how much time and effort isinvolved in
performing an IPD meta-analysis. It is not something to be undertaken lightly, and since
avariety of clinical, scientific, statistical, computing and data management skills are
required, it is generally not something to be undertaken by asingleindividual. Of
necessity, projects usualy take afew years from initiation to first publication. Although
some of this time can be saved by involving more personnel, the project duration will be
constrained by the time taken to secure the full involvement of the collaborating trialists.
This collaboration is the main way of ensuring that the data to be analysed are as
complete, accurate and reliable as possible.

Financial
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Based on estimates provided by those attending the workshop, the average cost of running
an IPD meta-analysis was approximately £1,000 per trial or £5-£10 per patient (£ Sterling,
1994), whichever was the less. However, these estimates, which did not include the costs
associated with a Collaborative Group Meeting, were very approximate and retrospective
and varied greatly depending on the size and complexity of the project. In addition, most
estimates did not include the hidden costs associated with administration. Interestingly,
those meta-analyses funded by direct grants, where presumably a more detailed record of
costs was required, were considerably more expensive. Previous projects have been
financed by both core and grant-based funding. Thefirst cycle of project initiation, data
collection and analysisis well suited to one-off grant applications because of its structure
and timescale, although many 1PD meta-analyses will require subsequent updating which
may at first seem less attractive to some funders. Funding could be sought from a variety
of sources: Government bodies, research organisations, charities and industry.

Saff

Most of the estimated costs were associated with staff, typically representing around 80%
of the total budget. As discussed above, arange of skills are required and the invol vement
of the various personnel will vary over time. It istherefore usual for some groups co-
ordinating IPD meta-analyses to be simultaneously involved in several projects,
scheduling them so that the workload of the clinical, scientific, statistical, computing, data
management, administrative and secretarial staff is evenly distributed.

Time

Figure 1 includes very approximate estimates of the minimum time required to complete
the various stages of a meta-analysis, both on an absolute time scale and in terms of
person months. It should be noted, though, that the actual time taken may vary
considerably depending on the circumstances of each project. In most circumstancesit is
unlikely that an IPD meta-analysis could reach first publication in much less than three
years.

11a.7 Planning the meta-analysis

Aswith aclinical trial, agood deal of planning and organisation is required before a
meta-analysis can be launched and trialists are asked to provide data. After the
identification of a suitable question, thefirst step isto identify all relevant randomised
trials and to plan the conduct of the meta-analysis. In most casesthiswill involve
developing a protocol or written plan of the proposed investigation. A good deal of
resource isinvolved in this pre-data collection planning stage, which may take several
months. There istherefore a potential problem in that several groups may independently
embark upon the same or similar projects, representing both a duplication of effort and an
annoyance to the trialist who receives multiple requests for the same data. One way to
help avoid thisis through the prospective registration of these meta-analyses with the
Cochrane Collaboration, in the same way that systematic reviews using other techniques
can be registered.

Establishing a Secretariat

At the earliest stages of the meta-analysis a secretariat to co-ordinate the project should be
established. Itislikely that thiswill consist of the scientific, statistical and data
management staff who will do most of the work on the project, and al so appropriate
clinical experts. A larger Steering Group may also be formed to advise the secretariat on
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strategic issues and analyses. Thisislikely to be made up of members of the secretariat,
trialists and independent experts.

Methods of Identifying Trials

It is of the utmost importance that as high a proportion as possible of all relevant trials are
identified, regardless of their results or publication status. Any trialsthat are missing
should not be too numerous or unrepresentative to affect the results of the meta-analysis
in any important way. Thisistrue of any systematic review, irrespective of the analytical
methods to be adopted, and searching for trials should continue throughout the duration of
the project.

The first step towards identifying trials is usually to perform a computerised bibliographic
search. However, such searches may miss a significant proportion of published trials.

For example, it has been shown that electronic searching for randomised clinical trials
using the US National Library of Medicine's database MEDLINE, might yield only
around half of the relevant studies that are actually contained in the database (5). Further,
MEDLINE indexes only 3,700 out of around 16,000 medical journals published
worldwide (5). The coding of articleswithin MEDLINE is currently being revised to
improve theretrieval of future RCTs and the Cochrane Collaboration is working with the
National Library of Medicine (NLM) in the retrospective tagging of al previously
published randomised trials. Other databases, for example, CancerLit, Current Contents,
Excerpta Medica, The Index of Scientific and Technical Proceedings, Dissertation
Abstracts and the Index to UK Theses, may be useful additions or aternativesto
MEDLINE, but further research is required to determine which are most efficient in the
various areas of medicine.

In order to make full use of the current computerised databases, it isimportant that
efficient search strategies are used. An inexperienced searcher should seek as much help
aspossible. Optimal strategies for searching MEDLINE are currently under development
(5) and these should be adopted as part of any systematic review. The latest version is
shown in Appendix B. This strategy does not include subject specific searching so that
individual searcherswill need to add further steps, for example, adding terms such as the
disease and therapy in question.

At present, problems will remain even with the best computer search strategy. Some
relevant articles in the databases will be missed because of lack of clarity in the published
reports or indexing errors, and the majority of medical journals are not covered by any
literature database. Until al published randomised trials are accessible through
MEDLINE, it isessential that electronic searches are supplemented by some hand-
searching. Thiswill need to include those journals that are most likely to contain relevant
reports which cannot be identified in the existing databases, and also those meeting
abstracts which are not available in any electronic form.

This aspect of any meta-analysis can be both time-consuming and labour intensive. Even
arefined literature search strategy is likely to yield many more articles than will
eventually prove relevant to the meta-analysis. A fair number of the unnecessary articles
will have to be obtained as full papersin order to determine whether or not they are
relevant. In addition, the thorough handsearching of journals and meeting abstract books
requires a substantial amount of care, time and effort. The Cochrane Collaboration is
attempting to coordinate such searching and it would be worthwhile for anyone planning
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to do such a search to communicate first with the Collaboration to avoid duplication of
effort.

An additional problem isthat trials with positive results are more likely to be published
than those with negative or inconclusive results (6, 7, 8, 9), thus skewing the published
literature in favour of the positive. It istherefore extremely important that, whenever
possible, unpublished trials are sought and included in meta-analyses (especially where
the results of atrial might have influenced the decision on whether it would be published).
Although data from unpublished trials have not been subject to peer review, obtaining the
trial protocol and individual patient data enables thorough checking both of the data
supplied and the trial design, allowing, in fact, a much more detailed review thanis
generally possible prior to the publication of atrial. Moreover, evenif atrial has been
published in a prestigious journal, this cannot be taken as guarantee of the quality of the
actual data. All trials, both published and unpublished, should be subject to the same
degree of careful checking prior to inclusion in an IPD meta-analysis.

The main reason for non-publication of atrial isfailure by the authors to prepare areport
(6,7,8),and thesetrials are usually small single institution studies. Finding such trials
can therefore be difficult. Tria registers, which prospectively register trials at inception,
are the best solution to this problem (10) and the conduct of all systematic reviews should
be much ssimplified when the use of such registers becomes widespread (11). However,
while it isto be hoped that increasing numbers of new trials will be registered, many
existing trials will still not be included and the identification of these trials will continue
to be amajor part of most meta-analyses. As the collaborative group is likely to consist of
international experts with a good knowledge of potentially relevant or otherwise
unidentified trials, the direct contact with trialists that is an integral part of a meta-anaysis
based on individual patient data can be arich source of information. In addition, the
circulation of alist of al identified trials at appropriate clinical meetings may bring to
light trials, aswell astrialists, previously unknown to the secretariat and collaborative
group. Other potential sources of information include pharmaceutical companies and
regulatory authorities.

Developing a written plan or protocol

Aswith any formal research, some form of written plan or protocol should be produced
for the meta-analysis. Examples of formats that have been used successfully in previous
projects include atwo page summary sheet and alonger document similar to the protocol
for aclinical trial.

Tablel. Possibleitemsto include in awritten plan or protocol for an individual patient data based
meta-analysis

RATIONALE
Underlying biology
Review of trids
Preliminary meta-analysis

OBJECTIVES

Inclusion or eligibility criteria

Search strategies

Datato be collected

Brief description of data checking procedures
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Main analyses to be performed
Publication policy

Suggested timetable for the meta-analysis
Provisional list of trials to be included

Table 1 shows some of the items that might be considered for inclusion in such a
document. Asaminimum, trialists being asked to participate in the project should be
provided with some guidance on the proposed analyses along with a statement on
publication policy and the confidentiality of data. The most difficult item is perhaps the
inclusion of a meta-analysis based on data other than individual patient data which may
have been performed as part of the planning stage of the IPD meta-analysis, as this may
give the impression to some potential collaborators that the review has already been done
and that they need not go to the trouble of supplying individual patient data. Itis
important, therefore, that if a preliminary meta-analysisisincluded it is accompanied by a
suitable explanation of why it is not felt to be adequate and why individual patient data
are being sought. For example, if the meta-analysis simply relied on data that could be
easily abstracted from publications which had been identified by an inadequate
MEDLINE search, it should be noted that such an analysis might be biased by afailure to
include trials whose data could not be abstracted from the identified publications,
published trials which were not found in the MEDLINE search, and trials which had not
been published. In such acase it should be noted that, as well as helping to rectify these
potential problems, collecting IPD allows the published data to be updated. The reasons
for requesting individual, rather than aggregate, data should also be given. If the IPD
meta-analysis has been preceded by a thorough meta-analyses using aggregate data then
just thisinformation, to indicate why individual patient data was now felt to be necessary,
would be required (12).

Developing awritten plan or protocol makes setting up a meta-analysis more rigorous by
helping to identify problems and clarify issues early in the project. Specifying inclusion
criteriameans that trials can be evaluated for suitability at an early stage. Although there
may be a temptation to request data from all trials at the outset of the meta-analysis, a
more measured approach makes it less likely that trials will have to be withdrawn or
excluded after the trialists have started to prepare and provide data. Time spent at this
stage more than makes up for itself later, although it does mean that initiating
collaboration may be delayed.

11a.8 Initiating collaboration

Having decided on the therapeutic questions to be addressed, identified the relevant trials
and done the appropriate planning, the trialists need to be contacted and persuaded to
participate. Generaly thiswill involve inviting them to join the collaborative group and
to provide the data required for the analysis. Occasionally it will also involve seeking the
advice of the trialists on the data to be collected. Establishing collaboration can take some
time, especialy if atrial was done many years ago and the appropriate personnel have
moved since their trial was published or registered. In thiscaseit pays to be persistent
and to writeto all authors.

In theinitial correspondence the secretariat should emphasise the collaborative nature of

the project and state that publication of the meta-analysis results will be made in the name
of the collaborative group and stress that any data supplied will be held securely and

149



Cochrane Reviewers' Handbook 4.2.0

treated as confidential. It isalso useful to reassure trialists that data collection will be as
simple and flexible as possible. Including awritten plan or protocol in thisinitial mailing
may help in explaining the project to trialists, and also demonstrate the seriousness with
which it is being tackled. Enclosing areply form may help in getting a prompt reply
containing the basic trial information and ascertaining what data items the trialists would
be ableto provide. A tria protocol and other documentation including information on the
method of treatment assignment (including details on stratification factors and block size)
should also be requested at this stage. An example of an initial form inviting
collaboration isgiven in Appendix C. However, it may take severa letters or telephone
callsand even, in afew extreme cases, meetings with the trialists to secure their
participation in the meta-analysis.

11a.9 Data collection

Once a decision has been taken that the meta-analysisisindeed feasible, what is often the
most labour intensive aspect of the project, both for the secretariat and the trialists
supplying data, can begin. On average a minimum of one or two person weeks of
secretariat timeis required to collect the data, convert it to a standard format, check, query
and rectify the inevitable problems for any one trial. However, this may vary
considerably depending on the complexity of the data collected. Thus, depending on the
size of the meta-analysis, completing this stage can take several months. Fewer trials
will, of course, mean less work at this stage and increasing the number of staff working on
the project can speed the checking process. However, the absolute amount of time taken
will ultimately be determined by how long it takes trialists to provide the data and respond
to queries. In most instances, therefore, it is unlikely that this stage can be completed in
less than a year.

Deciding which data itemsto collect

The minimum data that can be collected for an IPD meta-analysis are the patient
identifier, treatment allocated and outcome(s), together with the date of randomisation and
date of outcome if time to event isto be calculated. It is, however, often important to
collect additional baseline variables, even when subgroup analyses are not planned,
because these data are extremely useful in checking the integrity of the randomisation
process. The collection of additional outcome data might also be advisable.

The decision on which data items to collect can be made by the secretariat, steering group
or by the collaborative group. Obviously thislast option will be time consuming and may
lead to potential disagreementsif suggestions are conflicting or if some are rejected.
Whichever approach is adopted, it is essential that clinical aswell as statistical input is
sought. Thefinal list of suggested variables should be sent to trialists early in the project
to check that each variable will be available from a large enough proportion of trials to
justify its request and collection.

Data Collection

Specifying the desired format for data, suggesting codes where appropriate and providing
data collection forms may help trialists. However, it isimportant that trialists should be
allowed to supply datain whatever way is most convenient to them, whereupon the
secretariat take responsibility for converting the data to the required format. 1n such
instances, it is very important that there is a clear understanding between the secretariat
and trialists as to the content of their non-standard data. At this stage it may be useful to
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identify asingle individual (generally the person responsible for preparing the data) to
whom all queries can be addressed, as this can simplify and speed the process
considerably. Examples of forms and formats for data that have been used in the past are
givenin Appendix D1, D2, D3 and DA4.

Unavailable data

It must be appreciated that provision of data may entail considerable work for the trialist
and so good communication is essential both to persuade them of the worth of the project
and to explain what is required of them. Every effort should be made to reduce the
burden on the trialist or data centre providing the information. On initial contact, some
trialists may report that the data from their study are not available. Although in instances
where data have been destroyed or lost, the trial may not be recoverable, it is often worth
pursuing negative replies in case an aternative source of data can be found. For example,
other people within atrial group may be more willing or able to supply the data. More
usually the problem is one of insufficient resource, so that offers of assistance (usualy in
the form of sending someone to retrieve the data) are often effective. Aninvitation to the
collaborators' meeting has often acted as an incentive to collaborate.

The aim of the meta-analysis should be to obtain individual data from all randomised
patientsin al relevant trials. If, despite all efforts to secure collaboration, data from one
or moretrials are not available, the question of how to deal with thisarises. When alarge
proportion of the total randomised evidence (perhaps 90-95%) has been collected, the
missing data may be considered unlikely to alter importantly the meta-analysis results.
Nonethel ess the unavailability of trials should be made clear in the published report of any
meta-analysis.

If individual patient data are not available, aggregate data provided by trialists or data
extracted from publications could be used. However, it is not clear whether or not the use
of data extracted from published reportsis desirable, given the potential problems with
such data compared to data (aggregate or individual) supplied directly by thetrialist. In
addition, an explanation of why this was deemed acceptable for some trials would have to
be given to those trialists who had put a great deal of effort into supplying individual
patient data. The use of published data might therefore discourage some trialists from
providing any data. Where atrialist is unable to supply individual patient data but can
provide aggregate data, this would be more acceptabl e than published data alone, but,
again, such datawill preclude the specific advantages of individual patient data and this
should be noted. However, completely excluding trials from the meta-analysis because
individual patient data were not obtainable might cause problems through the omission of
randomised evidence. Whenever the IPD meta-analysis is supplemented with trial results
that are not based on the provision of individual patient data, this should be made clear.
One option might be to conduct sensitivity analyses comparing a purely individual patient
data based meta-analysis with one that incorporates whatever data are available on all
relevant trials.

Data Checking

The main aims of data checking procedures should be to ensure the accuracy of data,
integrity of randomisation and completeness of follow up. For any onetrid, itis
important that the results of all the data checks should be considered together to build up
an overall picture of that trial and any associated problems. Where there are concerns,
these should be brought to the attention of the trialist and sympathetic attempts made to
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resolve them. This can often be done by letter or phone but may, occasionally, involve a
visit to the trialist to help clarify and if necessary to rectify matters. The vast mgority of
cases will be resolved satisfactorily - often by the insertion of data that were not supplied
initially. Although errorsin data are common, having seen the patient data from hundreds
of trials, the experience of the groups represented at the workshop is that fraud is very
rare.

Checking data accuracy

All data supplied should be subject to the sort of range and consistency checks that would
be used in a prospective trial. This should be irrespective of whether data were supplied
electronically or had to be entered manually into the meta-analysis database (when it is
vitally important to check the accuracy of datainput). Any missing data, obvious errors,
inconsistencies between variables or extreme values should be queried and rectified as
necessary by thetrialist. If details of the trial have been published these also should be
checked against the raw data and any inconsistencies queried. All of the changes made to
the data originally supplied by the trialists, and the reasons for these changes, should be
recorded.

Checking the integrity of randomisation and follow up procedures

It is very important that the analysis should be based on the 'intention-to-treat’ principle
and therefore that data should be collected, and analyses based, on all randomised
patients. Any randomised patients that have been excluded from the trial should,
wherever possible, be reintroduced to the analyses.

As part of the checking process prognostic variables should be checked for balance across
treatment arms. It is, however, important to remember that imbalances may occur by
chance alone especialy for non-stratified variables and when trials are small. Other
checks that can be done include looking at the weekday of randomisation. For example,
in the UK we would expect very few non-acute randomisations at the weekend (although,
in studies from other countriesit isimportant to appreciate cultural differencesin working
patterns). Similarly, randomisationsin trials of acute disease would be expected to spread
throughout the week. A visual display of the chronological sequence of randomisations
can beilluminating. For example, figure 2, which isincluded with the trialist's
permission, shows such a curve from an unpublished trial of radiotherapy versus
chemotherapy in multiple myeloma. In thistrial the radiotherapy equipment was
unavailable for six months during the trial but patients continued to enter the
chemotherapy arm. It was only when the individual patient data were provided for a
meta-analysis that this problem was brought to the attention of the trialist who agreed that
the appropriate solution was to exclude this small number of non-randomised
chemotherapy patients from the analysis. Similarly, looking at chronological accrual may
reveal aperiod at the beginning or end of atrial when full randomisation was not taking
place.

Follow up

Where survival (or other time dependent variable) is the primary outcome it may be
important that trial follow up is as up to date as possible since an increased follow-up may
see areduction in the treatment effect if the survival curves are converging (2, 13) or an
increased treatment effect if the curves are diverging (14). Thus, where appropriate, data
should be checked to ensure that follow up is up to date and to ensure that it is balanced
across treatment arms. Balance in follow up can be checked by selecting al patients
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outcome-free and using the date of censoring as the event to carry out a 'reverse Kaplan-
Meier' analysis producing censoring curves which should be the same for al arms of the
trial. Any imbalance should be brought to the attention of the trialist and updated
information should be sought. However, the trialist might not be able to provide updated
follow up on all their patients. In such casesit may be possible for the secretariat to take
responsibility for obtaining the additional follow up. For example, if death is a primary
outcome, mortality information might be available from national death registers, provided
that sufficient information is available to identify the patient. Some sources of this
information are shown in Appendix E.

However, not al countries run such schemes and tracing the fate of patients especially
those from older trialsis not necessarily straightforward (16). 1n addition the cause of
death information available from these sources might not be sufficiently accurate to use
for analysis of cause-specific mortality (in those relatively few cases where such analyses
are done as a supplement to the more usual analyses of death by all causes).

Figure2. Entry of patientsto randomized trial showing accrual of patientsto chemotherapy (and
radiother apy) treatment group.
Not currently available

Analysis of individual trials

Trials should be analysed individually and the trialists should be sent a copy of any such
analyses aswell as a printout of their data asincluded in the meta-analysis database. This
allows verification and aso provides the trialist with an updated analysis of their own
study which they may find useful for other purposes including further reports of their trial.

What to do if atrial cannot be used

If atrial failsthe checking procedures and the responsible trialist is unable to rectify the
data or to explain the observed anomalies, the question arises of what to do next.
Ultimately the decision on whether or not a particular aspect of atrial indicates a serious
biasis a subjective one and the best solution may be to bring the problems to the attention
of thetrialist, and then to make ajoint decision on whether to include or exclude it from
the meta-analysis. If it isdecided that atrial has to be excluded, this should be reported
when the results of the meta-analysis are published. Thisis best done sympathetically, for
example by noting simply that the trial had not been randomised properly. It isnot the
role of ameta-analysis group to oversee or to police the conduct of clinical trials and to be
too explicit in the rejection of atrial could endanger the goodwill and collaborative spirit
necessary for future meta-analyses.

11a.10 The collaborators' meeting

A collaborators meeting is an important and integral part of the meta-analysis. It ensures
that collaborators are the first to see the results of the meta-analysis and that they have a
chance to question and discuss these results and their implications before they become
available to awider audience. These discussions and any conclusions that arise may lead
to further analyses and they can then be incorporated into the published report of the
meta-analysis. In addition, having the meta-analysis debated and endorsed by an
internationally recognised group of experts may help with dissemination of results, which
isavital part of any systematic review. Finaly the assembly of thisinternational group
also provides an excellent opportunity for discussing and possibly deciding the areas of
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treatment which require clarification or further research. In particular it can provide a
good opportunity to discuss and propose future trials. The goodwill engendered is
invaluable in completing, updating and publishing the analysis and the existence of the
meeting may serve as an incentive to collaborate. Such meetings are also valuable in
setting a deadline to which the secretariat and trialists supplying data have to work.

The planning and organisation of such a meeting requires considerable resource and its
date must be planned well in advance to fit with the overall timetable for the meta-
analysis. The meeting can be scheduled for various stages of the project. If held at a
reasonably early stage, when agood deal of data may be outstanding, it acts as a good
incentive for trialists who have not supplied data to do so as soon as possible.
Alternatively, if it isheld at alater point in time, after the mgjority of data has been
assembled and analysed, the results presented are very similar to those that will be used
finally, and the time between the meeting and publication will be minimised.

The main purpose of the meeting should be to present the results of the meta-analysis and
to discuss the methods, results and implications with the trialists so that they can take a
full and active role in this process. The meeting should probably have a structured format
and there should be ample time for discussion. Equal proportions of presentation and
discussion time might be a good balance. The meeting is aso the appropriate place to
discuss the future of the Collaborative Group, for example whether to update the IPD
meta-analysisin the future.

All those present at the Oxford workshop who had organised such Collaborative Group
meetings had provided accommaodation free of charge to participating trialists. Some had
provided either travel fundsfor all participants or for those who would otherwise be
unable to attend. The provision of such funds obviously depends largely on circumstance:
the number of people involved and whether it would be possible to generate sufficient
sponsorship to pay for expenses. One possible approach isto secure full funding for the
first collaborators meeting but for trialists to pay for their own travel to subsequent
meetings. The cost of holding a one-day meeting without the provision of travel funds
was approximately £100 per delegate increasing to around £600 per del egate when travel
was provided, although of course thisis very dependent on how far participants had to
travel to the meeting.

11a.11 Publication

IPD meta-analyses should aim to publish the results as soon as possible after the
Collaborative Group Meeting. Primary publications should be in the name of the
collaborative group responsible for the meta-analysis rather than individual authors, the
secretariat or steering group. This emphasi ses the collaborative nature of the project and
engenders continued collaboration. As|1PD meta-analyses are usually international
projects and since trialists may wish to place varying emphasis on the interpretation of the
results, it iswise for the publication to concentrate on the presentation of the results
leaving detailed interpretation to separate commentaries by independent experts.

11la.12 Research agenda

The methodology described in this report stems from the collective experience of many
groups who have already conducted meta-analyses using individual patient data. Such

154



Cochrane Reviewers' Handbook 4.2.0

projects provide the most reliable and informative type of systematic review by collecting
and analysing all of the relevant randomised evidence. Although some aspects of IPD
meta-anal yses cannot be done in any other way, for example time to event analyses, they
are also particularly time and resource consuming. It istherefore important that additional
empirical evidence of the relative values of the different techniques involved in such
reviews should be sought and published. With thisin mind, the Cochrane Working Group
on meta-analysis using individual patient data has initiated a research agenda (Appendix
F). In addition to questions directly related to the conduct of meta-analyses, tria
information collected as an integral part of these projectsis a useful resource which would
allow research into randomised controlled trials generally. Some of the topics listed have
already been investigated (2, 17, 18, 19, 20, 21) and we would be interested to learn of
any other relevant past, current or planned research.

11a.13 Conclusions

Meta-analyses based on updated individual patient data provide the most comprehensive
and reliable means of assessing the results of existing randomised clinical trials. Itisthe
only reasonable way of performing time to event analyses, the best way of performing
subgroup analyses and allows the review to use common prognostic and outcome
variables. The detailed checking of data possible with this approach also improves the
accuracy of the dataincluded in the meta-analysis, allowing the integrity of the
randomisation and follow up procedures to be assessed centrally. However, considerable
expertise, time, effort and resource are required to carry out meta-analyses using
individual patient data. They should not be undertaken lightly and might best be carried
out by a secretariat on behalf of an international collaborative group. We hope that the
guidance contained in this report will prove useful to such people.

11a.14 Appendix A: Participants at the Cochrane Collaboration workshop
on Meta-Analysis Using Individual Patient Data, Oxford, 1994

BELGIUM
International Institute for Drug Development, Brussels
Marc Buyse

DENMARK
Danish National Sudy Group, Herlev
L ena Specht

FRANCE
Clinical Trials and Meta-Analysis - Clinical Pharmacology Unit, Lyon
Francois Gueyffier

Institut Curie, Paris
Veronique M osseri

Ingtitut Gustave-Roussy, Villgjuif
Jean-Pierre Pignon

GERMANY
German Hodgkin's Disease Study Group, Koln
Michael Sextro

ITALY
Mario Negri Ingtitute, Milano

155



Cochrane Reviewers' Handbook 4.2.0

SilviaMarsoni, Valter Torri

NETHERLANDS
Antoni van Leeuwenhoek huis Institute, Amsterdam
Harm van Tinteren, Annet te Velde

SWEDEN
Umed University Hospital , Umed
Lennart Nystrom

UK
Academic Section of Geriatric Medicine, University of Glasgow
Peter Langhorne

Clinical Trial Service Unit, Oxford
Colin Baigent, Mike Clarke, Rory Collins, Tricia Elphinstone, Vaughan Evans, Richard Gray, Liz Greaves,
Heather Halls, Mandy Ogier, Richard Peto, Sue Richards, Keith Wheatley

CRC Wessex Medical Oncology Unit, Southampton
Chris Williams

Department of Clinical Neurosciences, University of Edinburgh
Carl Counsell

Imperial Cancer Research Fund, London
Doug Altman, Jack Cuzick, Rob Edwards

London School of Hygiene and Tropical Medicine, London
Paul Seed

MRC Cancer Trials Office, Cambridge
David Machin, Max Parmar, Sally Stenning, Lesley Stewart, Jayne Tierney, Paul Weston

University College Hospital, London
Carmen Ruiz

UK Cochrane Centre, Oxford (observers)
lain Chalmers, Jini Hetherington, Sally Hunt, Carol Lefebvre, Andy Oxman

Witthenshawe Hospital, Manchester
Rob Henderson

11a.15 Appendix B: Medline search strategies for optimal sensitivity in
identifying randomised clinical trials

Format shown isfor SilverPlatter version 3.10. Upper case denotes controlled vocabulary. Lower case
denotes free-text terms. Those wishing to run this search strategy are recommended to seek the advice of a
trained medical librarian.

#1 RANDOMIZED-CONTROLLED-TRIAL in PT
#2 RANDOMIZED-CONTROLLED-TRIALS

#3 RANDOM-ALLOCATION

#4 DOUBLE-BLIND-METHOD

#5 SINGLE-BLIND-METHOD

#6 #1 or #2 or #3 or #4 or #5

#7 TG=ANIMAL not (TG=HUMAN and TG=ANIMAL)
#8 #6 not #7

#9 CLINICAL-TRIAL inPT
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#10 explode CLINICAL-TRIALS

#11 (clin* near trial*) in Tl

#12 (clin* near trial*) in AB

#13 (singl* or doubl* or trebl* or tripl*) near (blind* or mask*)
#14 (#13inTI) or (#13in AB)

#15 PLACEBOS

#16 placebo* in Tl

#17 placebo* in AB

#18 random* in Tl

#19 random* in AB

#20 RESEARCH-DESIGN

#21 #9 or #10 or #11 or #12 or #14 or #15 or #16 or #17 or #18 or #19 or #20
#22 TG=ANIMAL not (TG=HUMAN and TG=ANIMAL)
#23 #21 not #22

#24 #23 not #8

#25 TG=COMPARATIVE-STUDY

#26 explode EVALUATION-STUDIES

#27 FOLLOW-UP-STUDIES

#28 PROSPECTIVE-STUDIES

#29 control* or prospectiv* or volunteer*

#30 (#291inTI) or (#29 in AB)

#31 #25 or #26 or #27 or #28 or #30

#32 TG=ANIMAL not (TG=HUMAN and TG=ANIMAL)

#33 #31 not #32

#34  #33not (#8 or #24)

Reproduced with kind permission from Carol Lefebvre, UK Cochrane Centre
11a.16 Appendix C: Form supplied with invitation to collaborate in an
individual patient-based meta-analysis

LOCALISED SOFT TISSUE SARCOMA META-ANALYSIS
Name:

Did we get your title, affiliation and address correct? If not please give correct details:

Telephone: Fax:
(area code and number) E-mail:

Please give your own reference or protocol number for this study.
Are the details concerning your study correct? Yes No

I's the most recent publication cited in the
protocol reference list?

If no please give details:

Areyou willing to take part in this overview? Yes No

If yes please confirm that you would be able to supply survival information for each patient randomised

Yes No Yes No
Patient identifier Date of randomisation
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Date of birth or age at Survival status

randomisation

Sex Cause of death

Disease status Date of death/last
follow up

Disease site Local recurrence
status

Histology Date of local
recurrence

Histologic Grade Distant recurrence
status

Tumour size Date of distant
recurrence

Primary treatment Whether excluded
from own analysis

Treatment allocated Reason for exclusion

Extent of resection

How will you supply data?
Floppy disk: E-mail: Computer print-out: Sedled envelope:
Please give the method of randomisation used in this study
Central telephone call Other (please specify): Seadled envelope:
Please state stratification factors used (if any):
What proportions was this study designed to have in each arm? (eg 1.1
Please give the name and address of the appropriate contact for collection of data:
Please five details of any relevant publications or trials you may know of not listed in the tables or

Appendix A of the protocol:

Signed Date

Please note that any information supplied will be treated in strict confidence and used
only for the purpose of the overview

11a.17 Appendix D1: Example coding and formatting instructions for data
supplied electronically

LOCALISED SOFT TISSUE SARCOMA META-ANALYSIS
Suggested Coding: Individual Patient Data

. Disks should be formatted for the DOS operating system.
. Files should bein DBASE, FoxPro (.dbf files) or ASCII format with fields separated by spaces. However, it
would be preferable if you did not use spaces to denote unknown values (see below).
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. Y ou may code the data in whichever way is most convenient to you, although it would be helpful if you
adopted the coding suggested on this sheet. If you are unable to do this, please supply full details of the coding system

used.

Please list fieldsin the following order using the suggested coding:

Patient
identifier

Date of
birth
(DOB)

Age

Disease
status

(at
randomisat
ion)

Disease site

Type

Width

Any
aphanumeric
string up to15
characters

Type

Width
Code

Type

Width
Code

Type
Width
Code

Type

Width
Code

Type
Width
Code

Character

15

date

date in dd/mm/yy format
unknown day=15/mm/y
unknown
month=157067yy
unknown date=0/01/01

numeric

3
ageinyears

unknown=999
numeric

1

1=female

2=made
9=unknown

numeric

1
1=primary

2=recurrent
3=metastatic

9=unknown

numeric
1
1=extremity

2=trunk

3=head and neck

4=breast

S5=uterus
6=retroperitoneum
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Treatment Allocated

Extent of Resection

Date of Randomisation
(DOR)

Survival Status

Cause of death

Date of death/L ast follow up

L ocal Recurrence Status

Type

Width
Code

Type

Type

Width
Code

Type
Width
Code

numeric

1
1=treatment

2=control
numeric

1

1=well clear
2=close/marginal
3=macroscopically
involved
9=unknown

date

date in dd/mm/yy
format

numeric
1
O=alive
1=dead

If survival statusis unknown code
as 0, the patient being censored at
the date of the last follow up

Type

Width
Code

Type
Width
Code

Type

numeric

1

1=soft tissue
sarcoma
2=chemotherap
y related
3=other

8=not applicabe
9=unknown

date

datein
dd/mm/yy
format
unknown
day=15/mm/yy
unknown
month=15/06/y
y

unknown
date=01/01/01

numeric



Histology

Grade

Tumour
size

Primary
Treatment

Type
Width
Code

Code as
convenient,
but please
supply full
details of the
coding system
used

Type
Width

Code

Type

Width
Code

7=visceralabdomen
9=unknown

numeric

1

1=MFH
1=recurrence
3=liposarcoma

4=synovial

5=malignant schwannoma

6=alveolar or embryonal
rhabdomyosarcoma/Ewin
g's’/PNET
7=AIDS-related sarcoma
8=other

9=unknown

numeric

2

Givethe size of the
largest single dimension
in centimetres
unknown=99

numeric

3

1st digit (pre-op
treatment)
O=non

1=radiotherapy
2=induction
chemotherapy
3=radiotherapy +
induction chemotherapy
9=unknown
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Date of Local Recurrence

Distant Recurrence Status

Date of Distant Recurrence

Excluded

Reason for Exclusion

Width
Code

Type
Width
Code

Type
Width
Code

Type
Width

Code

Type

Width
Code

Type

Width
Code

1

0=no recurrence
2=leiomyosarco
ma

9=unknown

date

datein
dd/mm/yy
format
unknown
day=15/mm/yy
unknown
month=15/06/y
y

unknown
date=01/01/01

numeric

1

0=no recurrence
1=recurrence
9=unknown

date

datein
dd/mm/yy
format
unknown
day=15/mm/yy

unknown
month=15/06/y
y

unknown
date=01/01/01

numeric

1

O=included in
analysis
1=excluded
from analysis
9=unknown

character

15

short string
giving reason
for exclusion
ornumeric codes
with code
meanings
provided



2nd digit (surgery)
1=amputation
2=excision
3=biopsy only
9=unknown

3rd digit (post-op
treatment)

0=no radiotherapy
1=radiotherapy
2=unknown
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11a.18 Appendix D2: Example of a form that could be used to supply data manually

Colectoral Cancer Collaboration (CCC) overview of mortality by randomly-allocated treatment in resectable colorectal cancer trias: provision of oneline line of
CONFIDENTIAL datafor each patient ever randomised (INCLUDING any ineligible, withdrawn, inevaluable, lost or ‘protocol deviant' patients).

Name of trialist of tria group:

Data Sheet No.:
Name of trid:
Staging system used: Dukes: | | Astler-Coller: [ | TNM: | | Other: | | (please specify)
Treatment group 1 = ;Trt.gp. 2= ; Trt.gp. 3= ; Trt.gp. 4=
Patient Identifier Date Tr Date of Tu Tumou Gender Entryage Rec- Approx. date  Site Dead/ Date Cause of death
randomi- f.  surgery m.s rstage ur? of 1st rec. rec. other died/last if died without
sed gp te traced recurrence
I I 1 Iy I O L L I T L LLLLL]
I I 1 Iy I O L L I T L LLLLL]
I 1 Iy I O L L 0 T L LLLLL]
I e e 1 e I ey I L L 0 T L LLLLL]]
I e e 1 e I ey I L L 0 T L LLLLL]]
I 1 e I ey I O L L 0 T L LLLLL]]
I e e e 1 Iy I L] L I T L LLLLL]]
I 1 I I I L] L I T L LLLLL]
I e 1 e 1 Yy I I 6 B 6 L] L [ L LLLLL]]
I e 1 e 1 Yy I I 6 B 6 L] L [ L LLLLL]]
I e 1 e e 1 Yy I I 6 B 6 L] L [ L LLLLL]]
I I 1 Iy I O L L I T L LLLLL]
I I 1 Iy I O L L I T L LLLLL]
I 1 Iy I O L L 0 T L LLLLL]
1 e 1 1 e 1 Iy I e LI L 0 T L LLLLL]]

Leave blanksif not applicable or if data not (or not yet) conveniently available
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11a.19 Appendix D3: Coding scheme that was used with the form for
supplying data manually

GUARANTEE OF CONFIDENTIALITY OF DATA: ANY INFORMATION PROVIDED OVERLEAF
TOTHE
CC SECRETARIAT WILL BEHELD SECURELY AND IN STRICT CONFIDENCE

NOTESOF FORMAT OF DATA REQUESTED OVERLEAF:

- Special coding conventions:
Please accompany these forms by an explanatory |etter about any special coding conventions (e.g.
on tumour site, tumour staging or cause of death) you have used, plus notes on any special features
of the study(s) to which you wish to draw attention.

- Dates that are not (or not yet) known exactly:
either leave DAY blank and give (approximate or provisional) month and year;
or leave DAY and MONTH blank, and just give approximate year.

BASELINE DATA:

Patient identifier:
Any convenient convention you wish, in case any correspondence becomes necessary. (If reporting several
trials, please try to use a system that implicitly specifies both the trial and the patient.)

Date randomised:
Please describe ALL patients EVER randomised, including even lost, ineligible or withdrawn patients, and
ignore all non-randomised patients.

Trt. gp. allocated:

Treatment group number: 1 or 2 only, for 2-group trials, or awider range for trials with more arms, as
defined by you at the top of the form. N.B: even if, in reality, some quite different (or even opposite!)
treatment was inadvertently given, what is wanted is the originally-allocated treatment. (For patients
erroneously entered more than once, give only the first allocation.)

Date of surgery:
See note above on approximate dates.

Tumour site:
0 = unspecified; 1 = colon; 2 = rectum; 3 = colon and rectum. If you prefer to use your own classification of
tumour site (e.g. in order to code sigmoid tumours separately) please do so, and send us details of it.

Tumour stage:

Please use your own classification and send us details of it, or use the Dukes classification (A = lesion
confined to muscularis propria; B = lesion extends through muscularis propria with negative nodes; C =
positive nodes), or any other standard system (e.g. Astler-Coller modification, TNM etc). Extracodes: D =
metastatic disease; X = benign tumour (eg adenoma); and Y = inoperable disease.

Gender:
1=made; 2 =femde.

Entry age:
Age at randomisation.
FOLLOW-UP DATA:

Recur?:
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Any recurrence? 1 = none recorded; 2 = some recurrence (local or distant or both).

Approx. date of 1st recur.:
Give the best estimate you can: see note above on approximate dates.

Site of 1<t recurrence:
0 = unknown; 1 = local only; 2 = local and distant; 3 = distant only.

Dead/other:
1 =alivewhen last traced; 2 = known to be dead; 3 = lost despite extensive inquires, but still alive when last
traced.

Date died/last traced:
Date of death, or date last known to be alive, as accurately as possible: see note above on approximate dates.

Death cause:
If the patient died without reported recurrence, give underlying cause of death. Either state the causein
words, use an |CD code or use your own classification and send us details of it.

11a.20 Appendix D4: Example of instructions that could be used to create a
formated electronic file

MACH-NC
M eta-analysis of Chemotherapy in Head and Neck Cancer

Column
Patient I dentifier 2-11 10 characters
Date of birth 13-18 dd/mm/yy, 999999=Unknown
or age 17-18 2 digits (13-16 blanks) 99=Unknown
Sex 20 1=Male, 2=Female, 9=Unknown
Site of primary 22 1=0Oral cavity, 2=Oropharynx, 3=Nasopharynx,
4=Larynx, 5=Hypopharynx, 6=Cervical node(s)
without primary, 7=0thers, 9=Unknown
T 24 O=TO, X=TX, S=Tis,
1=T1, 2=T2, 3=N3, 9=Unknown
N 25 O=NO, X=NX,
1=N1, 2=N2, 3=N3, 9=Unknown
M 26 0O=MO, 1=M1, 9=Unknown
or stage 26 1 digit (24-25 blanks), 9=Unknown

(The aim of the next four questions isto identify presenting characteristics at the time of randomisation)

Recurrence at randomisation 28 0=No, 1=Yes

Second primary at 30 0=No, 1=Yes

randomisation

Squamous cell 32 0=No, 1=Yes

Type of histology if not 34-45 12 characters (blanks for squamous cell)
squamous cell

Treatment allocated 47 1=No chemotherapy, 2=Chemotherapy
Date of randomisation 49-54 dd/mm/yy, 999999=Unknown
Received at least one cycle of 56 0=No, 1=Yes, 9=Unknown
chemotherapy

Date of last follow-up 58-63 dd/mm/yy, 999999=Unknown
Survival status 65 0=Alive, 1=Dead

Death related to treatment 67 0=No, 1=Yes

Completeresponse at theend 69 0=No, 1=Yes
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of treatment (including (collected for computation of disease-free survival)

salvage tr eatment)

Recurrence of second 71 0=No, 1=Y es (only for complete responders)

primary

Date of first event 73-78 dd/mm/yy, 999999=Unknown

Type of first event 80 1=locoregional, 2=metastasis, 3=locoregiona +
metastasis, 4=second primary without recurrence,
9=Unknown

Excluded from your analysis 82 0=No, 1=Yes

Reasonsfor exclusion 84-95 12 characters

11a.21 Appendix E: Sources of mortality information for individual patients

England and Wales

The Chief Medical Statistician (Dept MR) Health Statistics
OPCS

St Catherine House

10 Kingsway

London WC2B 6JP

France

INSEE

Département de Démographie

Division Répertoire et Mouvement de la Population
18, Bd Adolphe Pinard

75675 PARIS

Cedex 14

Service d'information sur les causes médicale de décés
INSERM SC8

55, Chemin de Rorde

BP 34

78100 LE VESINET

Isdeof Man

Isle of Man Health Services Board
Registration Department
Markwell House

Market Street

Douglas

Isle of Man

Northern Ireland

The Central Services Agency
27 Adelaide Street

Belfast BT2 8SH

Norway

Statistisk Sentralbyraa
Skippergt. 15

PB 8131 Dep

N-0033 Oslo

Norway

Scotland

Departmental Record Officer
General Register Office for Scotland
New Register House

Edinburgh EH1 3YT
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USA

National Death Index

Division of Vital Statistics

National Centre for Health Statistics
6525 Belcrest Road

Hyattsville, MD 20782

USA

11a.22 Appendix F: Research agenda proposed by Cochrane Working
Group on Individual Patient Based Meta-Analyses

Although some aspects of IPD meta-analyses cannot be done in any other way, for example time to event
analyses, these projects also particularly time and resource consuming. It istherefore important that
additional empirical evidence of the relative values of the different techniques involved in such reviews
should be sought and published.

A Resear ch relating to individual patient-based meta-analysis

1. Comparison of individual patient data with summary data supplied by trialists: At least two individual
patient based meta-analyses have been conducted following the collection of summary data from the same
set of trials. These are in Hodgkin's disease and in antiplatel et therapy

2. Comparison of individual patient data with published data: This has been done for cisplatin-based
therapy in ovarian cancer but most of the individual patient data meta-analyses could repeat those analyses.
Thiswould allow the evidence to be extended to other disease and therapy areas.

3. Comparison of individual patient data after extensive data-checking with individual patient data
supplied initially: There are different levels of data-checking - from finding and querying missing or
inconsistent data variables, to detailed investigation of the integrity of the randomisation and follow-up
procedures. Detailed data-checking is resource-intensive and time-consuming and may delay the
publication of the meta-analysis results, so empirical evidence of its value would be useful.

4. Comparison of trial quality as assessed using the individual patient data with quality as assessed from
the published report: Does the individual patient data reveal problemsin the randomisation or follow-up
procedures that were not mentioned in the published report?

B Research relating to all types of meta-analysisand to RCTs

5. Method of randomisation: Sensitivity analyses could be performed using the method of randomisation
(eg envelope, central computer, 'blinded’ date of birth) to distinguish between RCTs. Stratification,
minimisation and block size could also be investigated.

6. Size of RCTs: Sensitivity analyses could be performed to take into account the size of RCTs. Thiscould
also investigate whether there are important differences in the results from multi-centre or single institute
trials.

7. Chronology of RCTs:. Sensitivity analyses could be performed distinguishing between RCTs by their
place in time - perhaps the early RCTs have the more striking results. A RCT's place in time could be
defined in various ways (start date, finish date, publication date) and cumulative meta-analyses could be
done ordered in these ways. Sensitivity analyses could also be performed distinguishing between RCTs
published before the systematic review was conducted and those published afterwards.

8. Place of publication: Sensitivity analyses could be performed distinguishing between RCTs which have
been published as full papers, as abstracts or are unpublished. Thiswill also investigate whether there are
any important differences between RCTs published in journalsindexed by medical literature databases;
between RCTs in those databases which would or would not have been found by a simple search strategy;
between RCTsin or not in the 'major' journals identified by these databases,and between RCTs published in
different languages.
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9. Speed of publication: The variation in the speed of publication among trials with differing results could
be investigated, especially with regard to changesin their results with further follow-up.

10. Repeated publications: RCTs may be reported several times and it is often difficult to know that reports
are of the sametrial, and so may be included more than once in ameta-analysis. It has been suggested that
positive trials are more likely to be published repeatedly. This could be investigated.

11. Fate of RCTs published as abstracts: Sensitivity analyses could be performed distinguishing between
RCTs which were published as abstracts and then did or did not publish as full papers.

12. Citation bias: To investigate whether the RCTs in the meta-analyses selectively cite other RCTs with
similar results. This could also investigate (using the Science Citation Index) which RCT publications are
cited most often to seeif their results are representative of the overall conclusion as shown by the meta-
analysis or arethey at an extreme?

13. Source of trial funding: Sensitivity analyses could be performed using the source of funding (eg drug
company, government, charity, local) to distinguish between RCTs.
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APPENDIX 11B. PROSPECTIVE META-ANALYSIS

A systematic review should, ideally, define the question to be addressed in advance of the
identification of potentially eligible studies. However, these projects are by their nature,
retrospective, since the studies included are usually identified after they have been
completed and reported (Pogue 1998, Zanchetti 1998). The reviewer’ s knowledge of the
results of the study may influence:

e thecriteriafor study selection

e thedefinition of a systematic review question

e theinterventions and participant groups evaluated

e the outcomes to be assessed in the review

In contrast, a systematic review which is conducted as a prospective meta-anaysis
includes studies that were identified, evaluated and determined to be eligible for inclusion
before their results became known. It isamethod that has been used in recent yearsin
cardiovascular disease (Simes 1995, CTTC 1995, WHO-ISHBPL 1998) and childhood
leukaemia. (Shuster 1996, Valsecchi 1996) and can help to overcome some of the
problems of traditional systematic reviews by enabling:

e hypotheses to be specified a priori, ignorant to the results of individual studies

e prospective application of selection criteria
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e apriori statements of intended analyses, including subgroup analyses, to be made
before the results of individual studies are known. This avoids potentially unreliable
data-dependent emphasis on particular subgroups.

A Methods Group has been established to investigate methodological issues around such
projects and to offer guidance on their conduct. For example, because studies should not
be included in a prospective meta-analyses if their results are known before the decision is
taken to include them, PMA will not always include al studies of a particular question.
Research is needed to investigate the impact of this on systematic reviews.

To register aPMA as a Cochrane review, investigators need to submit a protocol to the
relevant Collaborative Review Group (CRG). The protocol will then undergo the same
peer review process as any Cochrane review. The decision as to whether or not a PMA
should be a Cochrane Review rests with the CRG. If a CRG decides it does not have the
expertise necessary to determine whether or not the submitted protocol meets the
requirements of a PMA, members of the PMA Methods Group will be available to review
the protocol.
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