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CSRs as data source 
in Cochrane reviews

Interim guidance on how to decide whether to 
include clinical study reports and other regulatory 

documents into Cochrane reviews

MIF project report by 

Tom Jefferson, Isabelle Boutron, Peter Doshi, Su 
Golder, Carl Heneghan, Alex Hodkinson, Mark Jones, 

Carol Lefebvre, Lesley Stewart



Background

• Project funded by Cochrane MIF to explore when it might be 
most valuable to use CSRs in Cochrane reviews

• Initiated in 2014 (low awareness in Cochrane)

• Report delivered Feb 2018 

• Encourages Cochrane to enable the use of CSRs as a main data 
source

[This meeting responding to report and other developments = 
MIF project success]



Project objectives

• Describe rationale & current knowledge of practices for 
including CSRs as data source in systematic reviews

• Develop a glossary of licensing and regulatory terminology 

• Draft interim guidance on how to decide when it might be most 
important (and feasible) to include CSRs in a Cochrane Review

• Consult with the Cochrane community to solicit views and 
identify challenges and barriers associated with using CSRs

• Raising awareness 

– Special sessions at Vienna Colloquium

– Consultation survey

– Results presented at Korean and Edinburgh Colloquia



Rationale
• Systematic reviews of RCTs play 

trusted role in decision-making 

• Most SRs use data extracted from 
journal publications 

• Mounting evidence of selective 
reporting of clinical trial data

• Commonly leads to overestimate of 
benefits and underestimate of harms

• Threat to undermine validity of SR 

– if the data are compromised, (no matter 
how sophisticated and high quality the 
methods) synthesis may be misleading



Clinical Study Reports

• Documents produced for submission to regulators to obtain a 
marketing authorisation or license 

• By law, provides a comprehensive study record  

• Detailed information about planning, execution, and results 
with large tables, figures, and datasets 

• May be very long (hundreds/thousands pages), but often easy 
to navigate (when all components are in a single file) 

• Appendices usually include important study documents: e.g. 
protocol and amendments, statistical analysis plan and 
amendments, case report forms, patient information sheets, 
certificates of analysis, informed consent forms, individual 
patient listings



Journal articles

• Journal articles are a main means of communicating clinical 
trial results in summary form but increasing evidence that 
articles may be incomplete or biased 

• Comparisons of two or more reports of the same trial e.g. 
journal article versus (CSRs) 19 studies covering over 50 
different interventions 

• Gabapentin (Vedula 2009), Reboxetine (Eyding 2010), Tamiflu 
(Jefferson 2014), rhBMP-2 (Rodgers 2013),Duloxetine (Maund 2014), 
Olanzapine (Beaumier 2015), Paroxetine and Imipramine (Le Noury
2015), Orlistat (Hodkinson 2016, Schroll 2016) 



Increasing availability of CSRs



When to use CSRs: basics

• Available only for drugs or biologics

• Academic trials generally don’t produce CSR

• Most reviews would have a mix of trials with 
& without CSRs

• Some may use only CSRs 
(e.g. Cochrane review of tamiflu)



When to consider use: triggers

Concern about published results & lack of data

• High proportion of trials are industry funded

• High proportion of trials are unpublished 

• Known errors or concerns about trial publications 

• Important discrepancies between journal publication and registry entry 

• Important or standard outcomes not published 

• Concerns about lack of published data on potential harms

• Post-marketing surveillance has identified safety concerns 

• Marketing authorization based on surrogate outcomes



When to consider use: triggers
High value questions

• Budget impact of adopting intervention 

• Burden of disease of target population

• Numbers using or likely to use product 

• Product new to the market 

• New drug class or new mechanism of action 

• Important interactions with other drugs

• Prominent claims of safety and/or efficacy advantage

• High degree of media attention



Potential issues

• CSRs may be incomplete 

• In some cases may be internally inconsistent 

• BUT CSRs provide greatest breadth and depth of information 
compared to journal articles, register data and grey literature

• CSRs often report data on subpopulations provide a source of 
further analysis

• Wealth of information gives a fuller and more reliable picture 
of trial strengths and weaknesses, and a more reliable 
assessment of the benefits and harms of the studied 
interventions



Cochrane community concerns

Project survey identified:

• Understanding of the need to avoid bias

• Enthusiasm for using CSRs

• Lack of knowledge about regulatory documents and 
terminology

• Considerable concern about knowing ‘how’ to use 
CSRs 

• Concern about lack of skills

• Need for guidance and training



Personal reflection

• Context of ‘normal’ review CSRs

– should not add greatly workload 
(not methodological or forensic examination of documentation for 
inconsistencies which may be justified in some circumstances)

– should not usually need special skills

• BUT experience shown that access to CSRs for SRs can be problematic

– mainly not openly available (e.g. CSDR)

– lengthy process to gain access (many months)

– legal issues/unsuitable data sharing agreements

– need for separate agreements with each company



Next steps

Project conclusions

• “Cochrane should consider making regulatory data a preferred 
source, primarily when the intervention in question is of 
potential high value and when there is evidence of reporting 
bias, or both”

• “Cochrane should invest in the infrastructure to make this 
possible”
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Using CSRs in Cochrane Reviews
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Take home message

► It can take a long time to get CSRs and other company reports

► Using CSRs takes about as much expertise, and more time, compared with journal articles

► CSRs include the most information about design, risk of bias, and outcomes
► CSR identify and mitigate reporting bias

► The most (only?) reliable and usable information about harms comes from CSRs and IPD

► Protocols should include methods / plans to address outcome multiplicity, harms, 
discrepancies across sources
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Background: Multiple Data Sources (MUDS) Study Design

► Two case studies:
► Gabapentin for neuropathic pain (21 trials, 6 CSRs)
► Quetiapine for bipolar depression (7 trials, 4 CSRs)

► Participants & investigators masked

► Placebo-controlled, parallel RCTs

► Comprehensive searches for published and unpublished data

Mayo-Wilson, 2015. DOI: 10.1186/s13643-015-0134-z OA
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CSRs hard to obtain

Mayo-Wilson BMJ 2015. doi: https://doi.org/10.1136/bmj.h4169
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CSRs include more information for ROB assessment

Trial identifier

Individual 

reports

“Best” and “Worst” cases

Mayo-Wilson, 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include more information for ROB assessment

Mayo-Wilson, 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include more outcomes and results

Zarin, 2011. DOI: 10.1056/NEJMsa1012065
Mayo-Wilson, 2017. DOI: 10.1016/j.jclinepi.2017.05.007

Elements of an outcome on ClinicalTrials.gov
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Multiple analyses lead to multiple results for the same outcome

Analysis population Handling missing data Methods of analysis

Participants eligible to be 

included in the analysis 

(e.g., people who took one 

dose, everyone randomized)

Methods to account for 

missing data, including 

missing items and missing 

cases (e.g., multiple 

imputation, last observation 

carried forward)

Statistical methods, 

including analysis model, 

procedures (e.g., 

transformations, 

adjustments), and 

covariates included in the 

analysis

Mayo-Wilson, 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include 
more outcomes 
and results

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007

21 trials

6 with CSRs

4 Outcome domains
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CSRs include 
more outcomes 
and results

Multiple 
measures

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include 
more outcomes 
and results

Multiple 
totals and 
subscales

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include 
more outcomes 
and results

Multiple 
metrics

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include 
more outcomes 
and results

Multiple 
methods of 
aggregation

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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CSRs include 
more outcomes 
and results

214 outcomes

1230 results

305 (25%) 
publicly 
reported

925 (75%) 
results available 
only in CSRs

No CSRs for 
15/21 trials

More hidden…
Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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Implications for meta-analysis: potential for cherry-picking

34 trillion possible meta-analyses of “pain” 

i.e., combinations of the same trials

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.07.014
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Systematic harms are underreported like benefits
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Assessing harms

Selected a priori Selected based on the results

Measured if mentioned by participantsMeasured systematically for all participants

BENEFITS & SYSTEMATIC ADVERSE EVENTS NONSYSTEMATIC ADVERSE EVENTS
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Systematic
harms are 
underreported 
like benefits

http://bit.ly/2Vq90PB

http://bit.ly/2Vq90PB


5757

Non-systematic harms are a mess
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Nonsystematic
adverse events 
are collected in 
response to 
open-ended 
questions

http://bit.ly/2VpiDyf

http://bit.ly/2VpiDyf
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Most non-
systematic 
harms are 
never 
mentioned 
publicly

http://bit.ly/2VpiDyf

http://bit.ly/2VpiDyf
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Most non-
systematic 
harms are 
never 
mentioned 
publicly

http://bit.ly/2VpiDyf

http://bit.ly/2VpiDyf
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Most non-
systematic 
harms are 
never 
mentioned 
publicly

http://bit.ly/2VpiDyf

http://bit.ly/2VpiDyf
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Multiple 
selection 
criteria are 
used to report 
non-systematic
harms

1) Snapshot

2) Prescribing information (“drug label”)

3) Trial registration (NCT01469039)

4) Journal article (Meltzer et al., 2015)

http://bit.ly/2E6fJZ5

http://bit.ly/2E6fJZ5
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Implications of grouping harms for synthesis
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Nonsystematic
harms can be 
organized and 
“grouped” for 
analysis

U.S. Food and Drug Administration (FDA). Coding Symbols for a Thesaurus of Adverse Reaction Terms 5th Ed.  1995. 
https://bioportal.bioontology.org/ontologies/COSTART 

International Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use. Introductory Guide 
MedDRA Version 17.0. 2014. https://www.meddra.org/sites/default/files/guidance/file/intguide_17_0_english.pdf
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Nonsystematic
harms can be 
organized and 
“grouped” for 
analysis

27 System Organ Classes
Blood and lymphatic system disorders 
Cardiac disorders
Congenital, familial and genetic disorders

Ear and labyrinth disorders
Endocrine disorders
Eye disorders
Gastrointestinal disorders
General disorders and administration site conditions
Hepatobiliary disorders
Immune system disorders
Infections and infestations
Injury, poisoning and procedural complications
Investigations
Metabolism and nutrition disorders
Musculoskeletal and connective tissue disorders
Neoplasms benign, malignant and unspecified 
Nervous system disorders
Pregnancy, puerperium and perinatal conditions
Psychiatric disorders
Renal and urinary disorders
Reproductive system and breast disorders
Respiratory, thoracic and mediastinal disorders
Skin and subcutaneous tissue disorders
Social circumstances
Surgical and medical procedures
Vascular disorders
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Conclusions for harms
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Using journal articles in SRs: Junk in, junk out

Collected systematically or 
non-systematically?

Number of events per person?

Grouped or not?

Reporting threshold?

Duration? Severity? Serious?

Definitions consistent across 
sites within trials and across 
trials?
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Conclusions 

► Obstacles: Time, time, time

► How did we overcome the obstacles: Funding and a plan

► Feasibility in Cochrane reviews
► Use of CSRs might not be feasible without time, funding, and a plan
► For harms, RCTs about a specific health condition may be very limited
► Reconsider whether all Cochrane reviews can reliably assess harms without CSRs (junk 

in, junk out) and summaries across conditions / indications

► Use of CSRs affected our conclusions about efficacy, harms, and risk of bias





Clinical Study Reports within Cochrane Reviews 

Consultation Meeting

London, 16 May 2019

Bernd Richter
Coordinating Editor Cochrane Metabolic and Endocrine Disorders Review Group

Institute of General Practice, Medical Faculty of the Heinrich-Heine University

Düsseldorf, Germany





Background & context

➢ 120 studies (30% IIT)

➢ 320 full publications for 

101/120 studies (84%)

➢ Study registers: 159 entries 

for 96/120 studies (80%)

➢ .. with results for 69/120 

studies (58%)

➢ CSR: 80/120 studies (67%)

& 80/84 spons. Studies (95%) 



With permission (Beate Wieseler, IQWiG Germany)



With permission (Beate Wieseler, IQWiG Germany)



With permission (Beate Wieseler, IQWiG Germany)



With permission (Beate Wieseler, IQWiG Germany)





Example from a recent EMA report 



With permission (Beate Wieseler, IQWiG Germany)



With permission (Beate Wieseler, IQWiG Germany)



















➢Simple structure, comparable to a publication

➢All endpoints reported

➢Methodology, possible comparison with study protocol

➢Time-specific data for endpoints & participant numbers 

(see RoB 2.0!)

➢No author request necessary

➢Easy navigation in pdf files

➢Newer documents: direct links to tables, figures etc.

What are the benefits?



➢Frightening encounter at first sight 

(antidote: top-down approach)

➢Difficult access: currently EMA, Canada 

(clinical information on drugs), manufacturer 

sites, IQWiG, (CT.gov)

What are the obstacles and challenges?



➢Should first be piloted & done in-house (CRGs …)

➢Near future: highly experienced & enthusiastic 

review author teams

➢Requests, contracts etc. for CSRs: centrally 

(Cochrane instead of CRGs, authors …) 

Reflections



Example systematic review 

using data from CSRs

Safety and effectiveness of recombinant 
human bone morphogenetic protein -2 

(rhBMP-2) for spinal fusion
(principally an IPD-MA)

Lesley StewartCentre for Reviews and Dissemination



Context
Bone morphogenetic protein for spinal fusion

• Approved by FDA 2002 (ALIF surgery)

• Published RCTs reported benefits & almost no adverse effects

• Use in US grew rapidly 80% use off-label in cervical spine

• Later observational studies reported AEs

• Review of publications and publicly accessible FDA documents 
suggested an increased risk of complications and adverse events 

• US Senate Finance Committee investigation of publishing practices 

• Yale Open Access to Data (YODA) project persuaded manufacturer to 
deposit CSRs & IPD from all trials for independent scrutiny and re-
analysis





YODA

Commissioned two teams to independently re-analyse the Medtronic data  
Agreed scope, no restriction on teams’ approaches

CRD 

• IPD meta-analysis in context of full systematic review 

• Adverse events investigation informed also by supplementary analysis of 
observational studies (aggregate published data)

• Reporting practice investigated by conducting systematic reviews using:

– aggregate data extracted from trial publications 

– aggregate data extracted from clinical study reports 

– IPD



Research questions

• Is rhBMP-2 a safe and effective intervention in spinal fusion 
surgery?

• Has academic reporting of industry sponsored trials lacked 
rigor 

– if so has this undermined the integrity of the publicly available 
evidence on which clinical decisions are made

– Would rigorous systematic review of publically available published 
results reach the same conclusions as systematic review and 
synthesis of the underlying data reach similar conclusions





IPD analysis: successful fusion by 2 years



IPD analysis: Oswestry Disability Index at 2 years



Reporting of effectiveness outcomes

• Medtronic trials collected median of 16 effectiveness outcomes (11-18)

• Median of 9 outcomes (range 1-14) reported in individual peer-reviewed publications

• No single abstract or journal article reported all the clinical outcomes known to have been collected in a trial

• Combining data from all journal publications and conference abstracts could not identify a complete set of 
outcome data for any study

• BUT did not appear to be systematic bias in reporting of pain or fusion outcomes

• Systematic review of published data would have reached similar conclusions to IPD review



IPD analysis: adverse events at or after surgery



Reporting of adverse events
• Complications and adverse events were notably absent from Medtronic 

trial publications

• Across all known Medtronic RCTs (published & unpublished) 18.5% of 
adverse events reported somewhere in published literature 
(19% rhBMP-2, 18% ICBG) 

• Across all published Medtronic RCTs  23% adverse events reported 
somewhere in published literature

• For INFUSE trials 10.5% of collected adverse events have been reported 
(12% INFUSE, 9% ICBG)



Total number of adverse events reported

©2013 by British Medical Journal Publishing Group



Reliability of published literature

• Incomplete reporting did not substantially influence meta-analysis of 
effectiveness outcomes

• Complications & adverse events largely absent from publications - across 
all Medtronic RCTs (published & unpublished) only 18.5% of adverse 
events reported somewhere in published literature 

• Published adverse event data was completely inadequate and 
inconsistent. Any systematic review based solely on the publicly available 
data could not properly evaluate the safety of rhBMP-2



Resource implications

• Study publications were absent, overlapping, duplicated and very time consuming to disentangle & 
extract data
(even with foreknowledge of clinical trials program)

• Clinical study reports were a rich source of data, would not support the more complex analyses possible 
with IPD, but  permitted more detailed investigation & analysis than from publications alone

• Team new to CSRs but found them relatively easy to navigate (well structured and consistent) and extract 
data from

• The IPD and CSR syntheses were less time-consuming than the parallel review of publications !  

• But these were provided at the outset of the project so no delays from identifying and requesting data
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