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The philosopher of science, Thomas Kuhn,1 would 
probably have called our reliance on biomedical 
journal trial evidence a paradigm. It has served 
us well, allowing the building of the philosoph-
ical2 and practical3 backbone of evidence-based 
healthcare. However, like all paradigms sooner or 
later it has begun to creak. Our reliance on journal 
articles needs a redefinition, if not a shift. In the 
last decade,4 evidence has accumulated,5 across a 
spectrum of different interventions,6 that journal 
publications7 cannot be trusted. Article reports of 
clinical trials suffer from a grave illness which is 
curable, but needs a concerted approach to prevent 
the growing threat of reporting bias.8 When some 
of us started looking at the alternative sources of 
evidence for our Cochrane review of neuramin-
idase inhibitors9 for influenza nearly a decade 
ago, we discovered that below every 10-page trial 
report lies a far deeper and more complex web of 
data and information needing attention. That is, if 
the trial was published in the first place.

The first problem is sheer bulk. For every page 
of journal article, there may be up to 8000 pages 
of regulatory data on the same clinical trial.10 We 
call it a compression factor.

The next problem is bias. We reasoned that even 
the most faithful servant of evidence would not be 
able to publish a 10-pager based on a regulatory 
report without a radical selection of information 
and data. As we have no idea what the criteria for 
choosing which plum to publish are, this intro-
duces unfathomable bias. Sometimes the bias is so 
bad that it distorts single trial reports, but it also 
distorts the findings of systematic reviews, as our 
neuraminidase inhibitor story shows.9

Evidence of distortion in the results of research 
is now overwhelming, and it mainly comes from 
studies comparing journal articles with other 
sources of information.11 These sources include 
register entries and different types of regulatory 
data now on offer, from regulators’ reports to clin-
ical study reports (the regulatory equivalent of a 
journal publication), to overviews of whole trial 
programmes. Secreted and confidential up to a few 
years ago, clinical study reports are now coming 
to light from regulators and industry sources with 
seeming unstoppable momentum. Latest to look 
at releasing clinical study reports is the mighty 
Food and Drug Administration.12 The catalyst to 
this change was the Nordic Cochrane Centre’s 
dogged insistence of access and the European 
Union Ombudsman’s support,13 which ultimately 
led the European Medicines Agency to change its 
policies.14 15

The thing about clinical study reports is not 
just that they provide missing information on such 
pedestrian details like what’s in a placebo or even 

what it looks like.9 They also provide sufficient 
data for carrying out stratified analyses, and more 
often report patient-relevant outcomes lay bare 
the shabby way in which we currently look at and 
analyse harms.6 16 17

So, should we ignore evidence from journal 
articles? If steps are not taken urgently to address 
the situation, then ‘probably’ would be our answer. 
By the law of Garbage In Garbage Out, whatever 
we produce in our reviews will be systematically 
assembled and synthesised garbage with a nice 
Cochrane logo on it. One major problem is our 
ignorance of the presence of garbage, as its invisi-
bility makes its distortions credible and impossible 
to check. This is how some of us happily signed off 
a Cochrane review with findings which had been 
completely and invisibly subverted18 by reporting 
bias.

Garbage, however, is often neutral, but some 
articles are not neutral. They can be carefully 
contrived pieces of marketing,19 part of a global 
jigsaw. We can only guess at what their purpose 
is and what the true results are. We need to stop 
producing reviews based on articles (or at least 
solely on articles) and seriously and urgently look 
at drawing from data sources which allow alterna-
tive explanations and conclusions from the data, 
because the data set is detailed and near-complete.

How do we redefine the ‘E’ paradigm? We 
recently published an index of all prospective 
comparative studies on human  papillomavirus 
vaccines we could find.20 The index is made of 
study IDs and (where possible) a description 
of their content. Predictably, only 62% of the 
completed studies had been published and none 
of the non-industry-sponsored studies’ underlying 
documentation was available. Ninety-five per cent 
of studies were listed on regulatory or industry 
trial registers or journal publication databases, but 
only 48% of completed studies listed on ​Clinical-
Trials.​gov had study results posted. It took us 3 
months to complete the index, starting from corre-
spondence with regulators and adding studies by 
identifying them by cross-referencing from several 
other sources: industry, registers and other regu-
latory documents. Not as straightforward as an 
electronic database publication search. But that’s 
the point. It is more difficult and complex because 
you are getting close to what really happened 
in the trials and how they were really run. Your 
labour is rewarded with a near-complete over-
view of the development of an important inter-
vention often given to millions of healthy folk or 
patients around the world. Clinical study reports 
are still commercial documents, but they are 
written for the wise and cannot, and should not, 
omit anything (although they may have internal 
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inconsistencies21). If there are distortions, they may be approved 
or overlooked by regulators.

Indexing, at least for now, is more resource-intensive than 
electronic database searches. The two can be run together and 
perhaps should be combined. But looking for regulatory data and 
compiling an index will give us a very good idea of what we are 
missing and what the limits of our reviews are.
Ethics and Evidence both begin with ‘E’.

Article translations
There is a Spanish language translation of this article available as 
a data supplement.

Disclaimer  Supplementary File 1: The version of the article 
in this file has been translated and adapted from the original 
English-language content. Translated content is provided on an 
"as is" basis. Translation accuracy or reliability is not guaranteed 
or implied. BMJ is not responsible for any errors and omissions 
arising from translation to the fullest extent permitted by law, 
BMJ shall not incur any liability, including without limitation, 
liability for damages, arising from the translated text.

Competing interests  TJ was a corecipient of a UK National 
Institute for Health Research grant (HTA – 10/80/01 Update 
and amalgamation of two Cochrane reviews: neuraminidase 
inhibitors for preventing and treating influenza in healthy 
adults and children; https://www.​journalslibrary.​nihr.​ac.​uk/​
programmes/​hta/​108001#/). TJ is also in receipt of a Cochrane 
Methods Innovations Fund grant to develop guidance on the 
use of regulatory data in Cochrane reviews. TJ is occasionally 
interviewed by market research companies about phase I or II 
pharmaceutical products. In 2011–2014, TJ acted as an expert 
witness in a litigation case related to the antiviral oseltamivir, 
in two litigation cases on potential vaccine-related damage and 
in a labour case on influenza vaccines in healthcare workers in 
Canada. He has acted as a consultant for Roche (1997–1999), 
GSK (2001–2002), Sanofi-Synthelabo (2003) and IMS Health 
(2013). In 2014–2016, TJ was a member of three advisory boards 
for Boehringer Ingelheim. TJ was a member of an independent 
data monitoring committee for a Sanofi Pasteur clinical trial 
on an influenza vaccine. TJ has a potential financial conflict 
of interest on the drug oseltamivir. TJ was a cosignatory of a 
complaint to the European Ombudsman on maladministration in 
relation to the EMA investigation of possible harms from HPV 
vaccines. LJ has no competing interests to declare.

Provenance and peer review  Commissioned; internally peer 
reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in 
the text of the article) 2018. All rights reserved. No commercial 
use is permitted unless otherwise expressly granted.

References
	1.	 Kuhn T. Wikipedia [Internet]. 2018 https://​en.​wikipedia.​org/​w/​index.​php?​

title=​Thomas_​Kuhn&​oldid=​818328161 (accessed 2018 Jan 31).
	2.	 Heneghan C, Mahtani KR, Goldacre B, et al. Evidence based medicine 

manifesto for better healthcare. BMJ 2017;357:j2973.
	3.	 Cochrane Handbook for Systematic Reviews of Interventions | Cochrane 

Training [Internet]. http://​training.​cochrane.​org/​handbook (accessed 31 Jan 
2018).

	4.	 Turner EH, Matthews AM, Linardatos E, et al. Selective publication of 
antidepressant trials and its influence on apparent efficacy. N Engl J Med 
2008;358:252–60.

	5.	 Vedula SS, Li T, Dickersin K. Differences in reporting of analyses in 
internal company documents versus published trial reports: comparisons 
in industry-sponsored trials in off-label uses of gabapentin. PLoS Med 
2013;10:e1001378.

	6.	 Golder S, Loke YK, Wright K, et al. Reporting of Adverse Events in 
Published and Unpublished Studies of Health Care Interventions: A 
Systematic Review. PLoS Med 2016;13:e1002127.

	7.	 Rohner E, Grabik M, Tonia T, et al. Does access to clinical study reports 
from the European Medicines Agency reduce reporting biases? A 
systematic review and meta-analysis of randomized controlled trials on the 
effect of erythropoiesis-stimulating agents in cancer patients. PLoS One 
2017;12:e0189309.

	8.	 McGauran N, Wieseler B, Kreis J, et al. Reporting bias in medical research 
- a narrative review. Trials 2010;11:37.

	9.	 Neuraminidase inhibitors for preventing and treating influenza in adults 
and children - Jefferson - 2014 - The Cochrane Library - Wiley Online 
Library [Internet]. http://​onlinelibrary.​wiley.​com/​doi/ (accessed 31 
Jan 2018).

	10.	 Doshi P, Jefferson T. Clinical study reports of randomised controlled trials: 
an exploratory review of previously confidential industry reports. BMJ 
Open 2013;3:e002496.

	11.	 Wieseler B, Kerekes MF, Vervoelgyi V, et al. Impact of document type on 
reporting quality of clinical drug trials: a comparison of registry reports, 
clinical study reports, and journal publications. BMJ 2012;344:d8141.

	12.	Commissioner O of the. Press Announcements - FDA Commissioner Scott 
Gottlieb, M.D., on new steps FDA is taking to enhance transparency of 
clinical trial information to support innovation and scientific inquiry 
related to new drugs [Internet]. https://www.​fda.​gov/​NewsEvents/​
Newsroom/​PressAnnouncements/​ucm592566.​htm?​utm_​campaign=​
01162018_​Statement_​Transparency%​20of%​20clinical%​20trial%​
20information&​utm_​medium=​email&​utm_​source=​Eloqua (accessed 31 Jan 
2018).

	13.	Gøtzsche PC, Jørgensen AW. Opening up data at the European Medicines 
Agency. BMJ 2011;342:d2686.

	14.	Home - ​clinicaldata.​ema.​europa.​eu [Internet]. https://​clinicaldata.​ema.​
europa.​eu/​web/​cdp (accessed 31 Jan 2018).

	15.	European Medicines Agency - How we work - Access to documents 
[Internet]. http://www.​ema.​europa.​eu/​ema/​index.​jsp?​curl=​pages/​document_​
library/​document_​listing/​document_​listing_​000312.​jsp& (accessed 31 Jan 
2018).

	16.	Schroll JB, Penninga EI, Gøtzsche PC. Assessment of Adverse Events in 
Protocols, Clinical Study Reports, and Published Papers of Trials of Orlistat: 
A Document Analysis. PLoS Med 2016;13:e1002101.

	17.	Hodkinson A, Kirkham JJ, Tudur-Smith C, et al. Reporting of harms 
data in RCTs: a systematic review of empirical assessments against the 
CONSORT harms extension. BMJ Open 2013;3:e003436.

	18.	Jefferson T, Jones M, Doshi P, et al. Neuraminidase inhibitors for 
preventing and treating influenza in healthy adults: systematic review and 
meta-analysis. BMJ 2009;339:b5106.

	19.	Le Noury J, Nardo JM, Healy D, et al. Restoring Study 329: efficacy and 
harms of paroxetine and imipramine in treatment of major depression in 
adolescence. BMJ 2015;351:h4320.

	20.	Jørgensen L, Gøtzsche PC, Jefferson T. Index of the human papillomavirus 
(HPV) vaccine industry clinical study programmes and non-industry 
funded studies: a necessary basis to address reporting bias in a systematic 
review. Syst Rev 2018;7:8.

	21.	 Sharma T, Guski LS, Freund N, et al. Suicidality and aggression during 
antidepressant treatment: systematic review and meta-analyses based on 
clinical study reports. BMJ 2016;352:i65.

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://ebm

.bm
j.com

/
B

M
J E

B
M

: first published as 10.1136/bm
jebm

-2018-110918 on 9 M
arch 2018. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjebm-2018-110918
https://www.journalslibrary.nihr.ac.uk/programmes /hta/108001#/
https://www.journalslibrary.nihr.ac.uk/programmes /hta/108001#/
https://en.wikipedia.org/w/index.php?title=Thomas_Kuhn&oldid=818328161
https://en.wikipedia.org/w/index.php?title=Thomas_Kuhn&oldid=818328161
http://www.ncbi.nlm.nih.gov/pubmed/28634227
http://training.cochrane.org/handbook
http://dx.doi.org/10.1056/NEJMsa065779
http://dx.doi.org/10.1371/journal.pmed.1001378
http://dx.doi.org/10.1371/journal.pmed.1002127
http://dx.doi.org/10.1371/journal.pone.0189309
http://dx.doi.org/10.1186/1745-6215-11-37
http://onlinelibrary.wiley.com/doi/
http://dx.doi.org/10.1136/bmjopen-2012-002496
http://dx.doi.org/10.1136/bmjopen-2012-002496
http://dx.doi.org/10.1136/bmj.d8141
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm592566.htm?utm_campaign=01162018_Statement_Transparency%20of%20clinical%20trial%20information&utm_medium=email&utm_source=Eloqua
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm592566.htm?utm_campaign=01162018_Statement_Transparency%20of%20clinical%20trial%20information&utm_medium=email&utm_source=Eloqua
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm592566.htm?utm_campaign=01162018_Statement_Transparency%20of%20clinical%20trial%20information&utm_medium=email&utm_source=Eloqua
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm592566.htm?utm_campaign=01162018_Statement_Transparency%20of%20clinical%20trial%20information&utm_medium=email&utm_source=Eloqua
http://dx.doi.org/10.1136/bmj.d2686
https://clinicaldata.ema.europa.eu/web/cdp
https://clinicaldata.ema.europa.eu/web/cdp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/document_library/document_listing/document_listing_000312.jsp&
http://www.ema.europa.eu/ema/index.jsp?curl=pages/document_library/document_listing/document_listing_000312.jsp&
http://dx.doi.org/10.1371/journal.pmed.1002101
http://dx.doi.org/10.1136/bmjopen-2013-003436
http://dx.doi.org/10.1136/bmj.b5106
http://dx.doi.org/10.1136/bmj.h4320
http://dx.doi.org/10.1186/s13643-018-0675-z
http://dx.doi.org/10.1136/bmj.i65
http://ebm.bmj.com/

	Redefining the ‘E’ in EBM
	Article translations
	References


