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Review Article

DO PHARMACEUTICAL COMPANIES SELECTIVELY
REPORT CLINICAL TRIAL DATA?

Syed Ahmer1, Imran Ijaz Haider2, Duncan Anderson3, Pradeep Arya4

ABSTRACT: Many studies have shown that there is an association between a positive outcome of
clinical trials, economic analyses and systematic reviews, and funding by the manufacturer of the
drug of interest. Selective reporting of clinical trial data has been suggested as one of the
possible explanations of this so-called funding bias. We conducted a review of the literature to
find out if there is any evidence that this selective reporting of clinical trial data occurs. We
report the several systematic reviews and cross-sectional surveys, and many case studies of this
phenomenon that we found in the medical literature. We searched Medline, Embase and PsycINFO
databases for this study besides hand searching BMJ from January 2003 to November 2005. We
included systematic reviews, cross-sectional surveys, letters, editorials, comments or news items
that referred to actual incidences of withholding, suppression, selective release or selective
publication of clinical trial data by pharmaceutical companies.
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INTRODUCTION

“Underreporting Research Is Scientific
Misconduct.” (Chalmers 1990).1

Over the past quarter of a century many stud-
ies have been published that have concluded
that outcomes of Randomised Controlled Tri-
als, systematic reviews and economic analyses
sponsored by pharmaceutical companies are
more favourable to the sponsors’ drugs than
non-sponsored studies.2-5 Multiple hypotheses
have been put forward to explain this so called
“funding bias” including publication bias,6

pharmaceutical companies selecting for study
drugs that  have been previously shown to be
efficacious,2 selective  release and publication
of data by pharmaceutical companies,7-10

multiple publications from the same trial,11,12

biased interpretation of results,7,13 and pharma-
ceutical companies influencing study designs
or reporting  ensuring that the results favour
their drug.14-16 In this study we have tried to
find out if there is any evidence in the litera-
ture to support the assertion that pharmaceu-
tical companies do selectively release and
publish clinical trial data.

METHODOLOGY
We searched Medline, Embase and

PsycINFO using the following search terms;
academic freedom, withhold(ing) data,
suppress(ing) data, sponsorship and clinical
trials, research ethics and publication,
whistleblowing and research, scientific miscon-
duct and clinical trials, scientific misconduct
and sponsorship, academic freedom and
sponsorship, conflict of interest and clinical
trials, conflict of interest and publication, and
research ethics. We also hand searched BMJ
from January 2003 to November 2005.
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RESULTS
Our initial literature search retrieved 3084

potentially relevant titles with or without
abstracts. After going through these titles and/
or abstracts we retrieved 75 full articles. Of
these 22 met our inclusion criteria. The BMJ
search identified 74 potentially relevant articles
which were retrieved. These yielded 20 further
articles and news items which were included
in the review. The rest of the studies and
articles were found by searching the references,
references of the references and going through
our personal files. We have initially listed
systematic reviews and surveys studying the
phenomenon of selective reporting and then
described case studies relating to individual
drugs and groups of drugs.

SYSTEMATIC REVIEWS
We found two systematic reviews specifically

investigating selective reporting of outcomes
from clinical trials. One systematic review17

looked at outcome reporting bias in RCTs
funded by the Canadian Institutes of Health
Research and the other18 looked at differences
in outcomes specified in trial protocols and re-
ported in published studies of RCTs approved
by Scientific-Ethical Committees in Denmark.
Another pilot study19 looked at within-study
selective reporting of outcome variables from
clinical research. Although all of these studies
demonstrated evidence of selective reporting
of outcomes, none of these looked at bias in
reporting in relation to pharma companies.

CROSS-SECTIONAL SURVEYS

We found two questionnaire surveys about
personal knowledge or experience of data with-
holding amongst life science faculty members20

and geneticists21 in the USA, and three, includ-
ing a pilot study, on research fraud or miscon-
duct.22-24 However, we found only one study
that specifically looked at data withholding by
pharmaceutical companies, along with agricul-
ture and chemical companies. In this study
Blumenthal et al25 surveyed senior executives
of 306 life science companies of which 69%
replied. 56% of respondents said that in prac-
tice, the research they support in universities

often or sometimes results in information “that
is kept confidential to protect its proprietary
value beyond the time required to file a patent.”
A separate analysis of withholding of data by
pharmaceutical companies was not reported.

CASE STUDIES
These can be covered under four broad

headings i.e.
1. Unreported negative results
2. Partial disclosure of clinical trial findings
3. Concealment of adverse events
4. Pressure on investigators to stop publication

of results

1. Unreported negative results:
Selective Serotonin Reuptake Inhibitors (SSRIs):
Whittington et al,26 conducted a meta-analy-
sis on the use of SSRI antidepressants in chil-
dren and adolescents, combining data from
RCTs published in peer-reviewed journals with
unpublished data from a review by the Com-
mittee on Safety of Medicines UK. They noted
that in two published RCTs of fluoxetine in this
patient group but that data on suicidal
behaviour had not been published. For
paroxetine there was one favourable published
trial and two unpublished trials which showed
little evidence of efficacy but evidence of an
increased risk of serious adverse events. For
sertraline there were two published RCTs but
data on remission which provided little
support for benefit was unpublished. For
citalopram there were no published RCTs but
two unpublished RCTs showed no evidence for
efficacy and increased risk of attempting
suicide. For venlafaxine there was a small
published RCT. Two other RCTs which
showed venlafaxine was unlikely to provide
clinically important improvement in depressive
symptoms, but had increased risk of discon-
tinuation because of adverse events and raised
risk of suicide related events were unpublished.
Whittington et al26 concluded that while
published data presented a favourable risk:
benefit profile, addition of unpublished data
indicated that risks could outweigh benefits of
these drugs (except fluoxetine) in this patient
group.27
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Jane Garland28 has reported that none of the
large negative trials of paroxetine and
venlafaxine (two each) for treating depression
in children and adolescents were published.29

Melander et al30 compared studies submit-
ted for regulatory approval to Swedish drug
regulatory authority for marketing approval of
five SSRIs for treating major depression, with
studies published in peer-reviewed journals.
Twenty one studies found experimental drug
to be significantly more effective than placebo
on the primary variable. Nineteen of these were
published as stand alone publications. How-
ever, another 21 studies did not show signifi-
cant results. Only six of these were published
as stand alone publications. Four studies never
reached the public domain all of which showed
non-significant results on the primary variable.

The Canadian Medical Association Journal
(CMAJ) published details from an internal
document prepared by the Central Medical
Affairs Team (CMAT) of SmithKline Beecham
(which later merged with Glaxo Wellcome to
form GlaxoSmithKline[GSK]) on how to man-
age the results from two clinical trials con-
ducted to assess the efficacy of paroxetine.31,32

As the clinical trials results were, according to
the document, “insufficiently robust” to sup-
port an application to regulatory authorities
to get paroxetine approved for use in paediat-
ric depression, CMAT recommended that the
firm “effectively manage the dissemination of
these data in order to minimize any potential
negative commercial impact.” It also stated that
“It would be commercially unacceptable to
include a statement that efficacy had not been
demonstrated, as this would undermine the
profile of paroxetine.”

In June 2004 New York State Attorney
General Eliot Spitzer filed a consumer fraud
lawsuit against GSK for allegedly engaging in
“repeated and persistent fraud by concealing
and failing to disclose to physicians certain
information about Paxil (paroxetine)”.33,34 He
said that the concealed information “impaired
doctors’ ability to make the appropriate
prescribing decisions for their patients and may
have jeopardized public health and safety,”.

GSK finally settled the lawsuit on 25 August
2004 for £1.4m (US$2.5m) stating in a
statement that although it believed that the
allegations were “unfounded” it wanted to
avoid the expense of a protracted legal battle.35

Alteplase: Alteplase is a fibrinolytic agent which
is indicated for the treatment of acute
ischaemic stroke by neurologists. In one of the
trials, alteplase thrombolysis for acute
noninterventional therapy in ischemic stroke
(ATLANTIS), the result of the first phase (part
A) of the trial was negative for alteplase.
Alteplase did not improve stroke recovery and
actually increased mortality. The results of part
A of the study were not published until six years
after the trial’s completion, even after results
from the second phase of the same trial (part
B) had been released.36-38

Remune: Remune was an HIV-1 immunogen
which was studied in a RCT to determine if its
addition conferred added clinical efficacy to
that achievable by Anti Retroviral Therapies.39

The RCT ran from mid 1990s to May 1999. The
Data Safety Monitoring Board concluded that
“the study was finding no difference in effi-
cacy between the vaccine and placebo and that
it was unlikely that by continuing the study
the outcome would change”.40

The manufacturer of Remune, Immune
Response Corporation (IRC) initially wanted
the researchers to include in the paper that in
a certain subset of patients the viral load levels
were lower and the CD4 T-cell counts were
higher in patients receiving the vaccine. The
authors refused saying that it would be
improper to include a post-hoc analysis that
had not been part of original study protocol.40

IRC filed an unsuccessful claim with the
American Arbitration Association seeking to
prevent publication of the paper. In the paper
the authors stated that they had to analyze an
incomplete dataset and they also failed to get
from the sponsor a complete list of co-investi-
gators.39 After failing to prevent the publica-
tion of the study IRC filed a claim of US$ 7-10
million against the investigators and their uni-
versities to cover financial damages they said
the paper’s publication would cause them.40
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In another letter published in JAMA it was
revealed that IRC had earlier been “accused
of previous attempts to improperly influence
the presentation of scientific data on its HIV-1
Immunogen”.41 The FDA had warned IRC in
a letter in 1995 that in a previous published
report of a trial of Remune sponsored by IRC
the results for two subjects had been excluded
for the report even though the report stated
that data for all subjects had been included,
and that the statistical analysis was not the one
included in the study protocol. The warning
letter also accused IRC of “changing data
retroactively for several reports; modifying
adverse experience information; and changing
data categories retrospectively, after
unblinding”.41

Neuraminidase inhibitors: Symmonds et al42

reported in a letter to the BMJ that they had
failed to find any published data on the use of
oseltamivir (Tamiflu) for asthmatic children
suffering from Influenza while doing a
Cochrane Review43 on this topic as the manu-
facturer of oseltamivir had failed to publish two
studies W V15759 / W V15871. The unpub-
lished data was submitted when the company
made an application for European Marketing
Authorisation for the drug. There was no sig-
nificant difference in time to freedom from ill-
ness between children taking the drug and pla-
cebo.44 Symmonds et al also alleged that this
unpublished data seemed not to have been
made available to NICE as the systematic
review commissioned by NICE to inform their
guidance on this topic excluded the study
because there were no data.

The company responded by saying that the
data from the above mentioned studies had
been made available to NICE and they
intended to publish the results.45

Interferon Beta: In a report to the parliamen-
tary health committee in 2002 National
Institute of Clinical Excellence UK (NICE)
accused drug companies of refusing to disclose
the  patient-level data needed to calculate cost-
effectiveness of interferon beta for treating
multiple sclerosis.46 Dr Sheila Bird, a member
of the Institute’s appraisal committee,

suggested that NICE could produce more
accurate estimates of cost-effectiveness if it was
partially covered by the Medicines Act to
allow it access to companies’ post-license
trials data. Dr Ian Chalmers, director of the
Cochrane Centre, said that “Important data
have been withheld from NICE by companies
whose interests would not be served by that.”

2. Partial disclosure of Clinical Trial Results:

Celecoxib: Celecoxib (Celebrex) is a member of
COX-2 inhibitors class of non-steroidal anti-
inflammatory drugs. Celecoxib Long-term
Arthritis Safety Study (CLASS )47 was reported
as a three arm trial comparing celecoxib with
ibuprofen and diclofenac, for incidence of
upper GI complications and symptomatic
ulcers over 6 months. The study concluded that
celecoxib “was associated with a lower inci-
dence of symptomatic ulcers and ulcer compli-
cations combined”. It was later reported that
according to data available to the FDA CLASS
was actually selective reporting of 6 months
data from two separate longer trials compar-
ing celecoxib vs diclofenac over 12 months, and
celecoxib vs ibuprofen over 16 months.48-51

Most of the ulcer complications beyond six
months occurred in the celecoxib groups, but
this data was not reported in the paper. 50 The
primary outcome in the protocol submitted to
the FDA was complicated ulcers, which
showed a non-significant difference between
celecoxib and NSAIDs. An additional primary
outcome reported in the published CLASS
paper was ulcer complications plus symptom-
atic ulcers, which showed a significant
difference in favour of celecoxib.47

According to the study protocol the primary
outcome measure (complicated ulcers) had to
show a statistically significant difference
before subgroup analyses were to be
conducted. However, the study presented a
subgroup analysis on aspirin use despite the
primary outcome measure being statistically
non-significant. The CLASS study claimed that
the decrease in upper GI toxicity was stron-
gest among patients not taking aspirin con-
comitantly.47 However, the data available to
the FDA showed that in patients not taking
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aspirin, diclofenac and celecoxib seemed to have
similarly low GI toxicity compared with
ibuprofen, and that patients taking ibuprofen
had about the same GI risk regardless of
whether or not they were also taking aspirin.48

The FDA found that “For upper GI safety,
and also for global safety, there does not
appear to be any meaningful advantage for
Celebrex,”52 a conclusion completely opposite
to the one reached by the authors of the CLASS
study. Before the publication of the CLASS
study, the investigators gave the 6 months data
for a review published in JAMA.53 Dr Wolfe,
one of the co-authors of the review later saw
the full data as a member of the FDA arthritis
advisory committee and was surprised to see
that the results of the complete study were
overall less favourable for celecoxib than the
shorter 6 months data he had been given for
the review. 54

Prostaglandin: In a letter to the Lancet Lauristen
et al55 reported that in December 1983, a phar-
maceutical company initiated a multi-centre
RCT to compare healing rates for their synthetic
prostaglandin analogue with ranitidine for
gastric ulcer. The trial was stopped in August
1995 when the target number of patients was
recruited. When one of the trial centres in Den-
mark asked for a trial report in March 1986
they were told by the sponsoring drug com-
pany that ranitidine had performed better than
the company drug in all centres except one
centre which had decided to publish its own
findings.55 By April 1987 the Danish investi-
gators had still not received the full report by
which time the company was already making
applications with several national drug licens-
ing authorities to register their drug.

3. Concealment of adverse events:

Rofecoxib: Merck’s withdrawal of Vioxx
(rofecoxib) as a result of increased cardiovas-
cular risk was international news reported in
most medical journals.56 It was suggested in a
cumulative meta-analysis that Merck had been
aware of the increased cardiovascular risks
since atleast the year 2000 but had failed to
act.57 Merck and the French Marketing

Authorization Committee responded by
saying that the prior increased risk of rofecoxib
had been demonstrated against naproxen,
predominantly in the VIGOR trial,58 but not
against other NSAIDs or placebo, until the
APPROVe trial.59

The Wall Street Journal published multiple
emails between Merck’s executives which con-
firm that by 2000 they were aware of the car-
diovascular risks of rofecoxib.60,61 They were
discussing internally that the cardiovascular
events were “clearly there,” and that if in a
trial Vioxx patients could not take aspirin “you
will get more thrombotic events” and it would
“kill the drug”. This was all at the time when
Merck was issuing news releases such as
“Merck confirms favorable cardiovascular
safety profile of Vioxx”.

It was stated in an editorial in JAMA that
there had been three additional myocardial
infarctions during the VIGOR trial, all in the
rofecoxib group, that had not been included
in the VIGOR paper58 when it was published
in JAMA.62,63 The authors responded by
saying that the three MIs had happened after
the cut off date for reporting cardiovascular
events and that is why these weren’t reported.64

It has also been alleged that the sponsor of
the trials was apparently aware of possible
myocardial toxicity before the trial as it set in
place a separate adjudication procedure to
study this event.65 It came out at the FDA hear-
ings that an internal (sponsor-based) commit-
tee had preselected cases for adjudication. Al-
though this selection was blind, it reduced the
absolute number of cases with the adverse
event. Merck actually sued Juan Laporte, a
Spanish pharmacologist, for repeating the
above assertion in his drugs and therapeutics
bulletin.66,67 However, the judge absolved Pro-
fessor Laporte and the institute, and demanded
that the company pay the court costs.68

Amrinone: In a letter to the Lancet Wilmshurst
stated that Sterling Winthrop had tried to
influence the results and publication of scien-
tific trials. The specific complaints included,
amongst others, discontinuation of trials when
the results appeared to show its drug amrinone
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in an unfavourable light and failure to report
adverse effects with amrinone.69-71 The Neth-
erlands drug authorities, when refusing a
license to amrinone, stated that “our assessor
drew our attention to the fact that all quanti-
tative data on peripheral blood and bone
marrow had been deleted from the
registration file”; amrinone frequently causes
thrombocytopenia.69

4. Pressure on investigators to stop
publication of results:

Deferiprone: Deferiprone is an oral iron chelat-
ing agent used in patients with thalassaemia
to prevent iron toxicity from repeat blood
transfusions. In 1989  Dr. Nancy Olivieri of the
Hospital for Sick Children in Toronto started
studing the efficacy and safety of deferiprone.
The trials were supported initially by the Medi-
cal Research Council of Canada, and later by
a Canadian pharmaceutical firm Apotex. The
trials showed that Deferiprone did not ad-
equately control hepatic iron accumulation,
and the hepatic iron concentration exceeded
the safety threshold for increased risk of car-
diac disease and early death.72,73 More ex-
tended studies suggested that the drug might
accelerate the development of hepatic fibrosis.74

Dr. Olivieri communicated her findings to the
company but the company threatened to take
legal action against her if she revealed her find-
ings to her patients and the scientific commu-
nity citing a non-disclosure agreement under
the terms of which she was not allowed to dis-
close the findings of her research to any third
party for 3 years.75 Within a few years two law-
suits totaling $20 million were formally lodged
against her.73 Apotex dismissed her from the
steering group of the trials, stopped all clinical
trials involving Olivieri and tried to stop her
from publishing her results.73-76 She was
dismissed from her position at the hospital,77

7

removed as director of the Toronto
haemoglobinopathies program, charged with
“research misconduct” and referred to the
College of Physicians and Surgeons of Ontario,
which later exonerated her of all charges. 8

7

 Dr
Olivieri did eventually get her findings pub-

lished in scientific journals 4,79,80 despite being
under severe pressure from the company.

Synthroid: In 1987 Dr Betty Dong of Univer-
sity of California at San Francisco (UCSF)
signed a contract with Flint Laboratories to
study whether Synthroid (a branded prepara-
tion of levothyroxine) was more effective than
another branded preparation and two generic
preparations.81 When the study was finished
in 1990 it showed that all four preparations
were bioequivalent. Over the next 4 years
Boots(which had taken over Flint) leveled many
criticisms at the study to discredit it and to pre-
vent its publication including making com-
plaints to the Chancellor, Vice Chancellors and
department heads at the UCSF.82 In April 1994
Dr Dong submitted her paper to JAMA for
publication but in January 1995, just before
publication, Dr Dong withdrew her paper stat-
ing as her reason “impending legal action by
Boots Pharmaceuticals, Inc against the Univer-
sity of California, San Francisco and the inves-
tigators.” She said that she had signed a re-
strictive covenant with Knoll and the UCSF
attorney had told her that the University
would not defend the authors if a lawsuit was
brought by Knoll/Boots. Dr. Dong claimed to
have been twice threatened with the possibil-
ity of lawsuit should sales of Synthroid suffer
as a consequence of publication. The company
denied making this threat.81

While Dr. Dong and colleagues were being
prevented from getting their paper published,
employees of Knoll/Boots published a reanaly-
sis of Dr. Dong’s data,83 without acknowledg-
ing the original investigators and reaching
opposite conclusions to Dong et al. Finally, af-
ter the story had been published by the Wall
Street Journal84 and under pressure from the
FDA, Knoll agreed to let the study be
published. The study was finally published 7
years after its completion and 3 years after its
original acceptance by JAMA.85 Knoll still in-
sisted that the conclusions of the analysis by
Dr. Dong and her colleagues were not sup-
ported by data.86,87

Isradipine: Several investigators of the
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Multicenter Isradipine Diuretic Atherosclero-
sis Study (MIDAS) dropped out of the investi-
gative group when the final paper was in
preparation. In a letter to JAMA they
explained that they dropped out because they
believed that the “sponsor of the study was
attempting to wield undue influence on the
nature of the final paper. This effort was so
oppressive that we felt it inhibited academic
freedom”.88

DISCUSSION

It was not surprising to us that we found
some evidence of selective reporting of clinical
trial data, what was surprising was how much
evidence we found, and we only report what
has been published. At least in UK and USA
this selective reporting of trial data has been
recognized as a major problem and recent
reports by the UK House of Commons Health
Committee89,90 and the American Medical
Association91 discuss this phenomenon in
significant detail.

What difference does it make if companies
do selectively report clinical trial data? As
Arthur Schafer78 has tried to explain, suppose
there are 20 studies of a new drug of which 6
are positive and 14 are negative. If someone
tries to perform a metaanalysis on this drug
the evidence would be overwhelmingly against
it. Now suppose that only 2 of the 14 negative
studies are published while all 6 positive stud-
ies are published. If a metaanalysis is attempted
now the evidence would most likely be in
favour of the new drug. It is this ability of
selective reporting of data to shift the whole
balance of evidence about a drug that makes it
so dangerous for evidence-based medicine,
when it depends on published evidence alone.

Many remedies have been suggested to tackle
this problem. The first step which most jour-
nals now require is full disclosure of any finan-
cial support of the study, financial ties between
the researchers and the sponsors and any role
the sponsor played in the design, conduct or
reporting of the study.92  However, these guide-
lines are not always adhered to.93 International
Committee of Medial Journal Editors (ICMJE)
has also issued guidelines on authors’ access

to data, integrity of data, accuracy of data
analysis, and authors’ right to publish.92 The
ICMJE has now declared that for trials
starting enrolment after July 1 2005 the ICMJE
member journals will require prospective
registration in a public trials registry as a
condition for consideration for publication.94

Arthur Schafer78 has proposed a more radical
approach recommending that “university
research and university researchers must be
sequestered from the process of
commercialisation…”

Great emphasis has also been placed on all
data from a trial being released into the public
domain after completion of the trial.95,96 Phar-
maceutical companies have argued in the past
that data collected during a trial is their prop-
erty and it is their prerogative whether to re-
lease any part of it or not. This has led to many
incidences of companies releasing favorable
data about their drugs and not releasing
unfavourable data, or even unfavourable stud-
ies, as documented above. The good news is
that drug companies have now agreed to make
clinical trials results public97, but it is worth
remembering that these promises have been
made and broken in the past.96

CONCLUSION

We feel that the two crucial steps that would
go a long way towards ending the fundamen-
tal breach of trust that underlies the practice
of selective reporting of data are, first, regis-
tration of all trials before they start, and
second, release of all data after the completion
of the trial. The first goal has been realized
now, the second is hopefully within our sights.
Until it is achieved clinicians and researchers
should continue to strive towards it.
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