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Abstract. Background: The problem of ghostwriting in corporate-sponsored clinical trials is of concern to medicine, bioethics,
and government agencies. We present a study of the ghostwritten archival report of an industry-sponsored trial comparing
antidepressant treatments for bipolar depression: GlaxoSmithKline (GSK) paroxetine study 352. This analysis is based upon
publicly available evidence presented in a complaint of research misconduct filed with the Office of Research Integrity of the
Department of Health and Human Services.
Objectives: We performed a deconstruction of the published study to show how primary and secondary outcome analyses
were conflated, turning a ‘negative’ clinical trial into a ‘positive’ study – with conclusions and recommendations that could
adversely affect patient health.
Methods: The paroxetine 352 study was a randomized, double-blind, placebo-controlled, 19-site trial comparing paroxetine
and imipramine in 117 patients with bipolar type I major depressive episode which was unresponsive to prior lithium carbonate
therapy.
Results: Analysis of the primary outcome measures found no statistically significant difference between paroxetine or
imipramine versus placebo. However, the published article concluded that both drugs were efficacious versus placebo for a
post hoc subgroup of patients.
Conclusions: Few industry-sponsored studies gain public scrutiny. It is important to make these articles transparent to the
scientific and medical community.
Keywords: Ghostwriting, key opinion leaders, depression, bipolar, SSRI, paroxetine, litigation, industry sponsorship

1. Introduction
The problem of truth and transparency in published scientific reports of corporate-sponsored clinical
trials has been an on-going concern in the medical and bioethics literature. The difference between what
a trial should report and what is actually reported in the medical journals in the past 30 years is so
alarming that some editors have declared a crisis of credibility [1]. Details of selective data reporting,
misrepresentation of results, and ghostwriting of manuscripts have been revealed from the fragmentary
release of documents publicly disclosed in litigation in the United States [2]. Critical evaluation of
these practices, however, is sporadic at best because of inherent non-disclosure or inaccessibility of
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information that remains under judicial seal by the courts. Even the most egregious cases of corporate
fraud in the pharmaceutical industry are protected from public disclosure and only become available
when attorneys challenge the confidentiality status of the documents. Another, but less common, source of
information about unethical reporting and publishing comes from whistleblower complaints where honest
investigators refuse to compromise scientific accuracy for commercial or institutional objectives [3].
This report describes how a ‘negative’ clinical trial was published as a ‘positive’ study with unsubstantiated claims of efficacy and safety. It is based upon public evidence presented in a complaint of research
misconduct filed with the Office of Research Integrity (ORI) of the Department of Health and Human
Services (HHS) [4]. Additional supporting documents are available, but remain under current court seal.
The article, entitled “Double-Blind, Placebo-Controlled Comparison of Imipramine and Paroxetine in
the Treatment of Bipolar Depression,” was published in the American Journal of Psychiatry in June 2001
[5]. It appears to be part of a marketing effort by SmithKline Beecham (SKB), now GlaxoSmithKline
(GSK), to have paroxetine (Paxil® /Seroxat® ) outsell all of the competition in the selective serotonin
reuptake inhibitor (SSRI) antidepressant market for all indications [6]. This strategic plan included the
ghostwriting of articles by medical communication companies that would ‘spin’ the data in favor of
the sponsor’s product. For several of these unapproved, but much-sought after indications, we believe
that ghostwritten articles were placed in leading medical journals to facilitate off-label prescriptions by
clinicians [7]. A key component of this sub rosa plan was for prominent academic researchers, known in
industry as ‘key opinion leaders,’ to lend their names to these publications as authors, which would give
the appearance of scientific objectivity.
It is difficult to believe that the publication of the paroxetine 352 study was for any other purpose than
to facilitate the prescription of paroxetine for the treatment of the depressive phase of manic depressive,
or bipolar, disorder (i.e., bipolar depression). This area of treatment represented a natural extension of
the already approved indication for paroxetine of unipolar major depressive disorder (or non-bipolar
depression). However, despite the potentially lucrative aspect of this indication for marketing paroxetine,
it was also well known in the psychiatry community that antidepressants (including SSRIs) could worsen
bipolar disorder by precipitating manic episodes [8–10] and increasing the risk of suicide in patients
[11–13].
In this report, we deconstruct the paroxetine 352 study and show how the ghostwriters conflated the
primary and secondary outcome analyses that turned a ‘negative’ study into a ‘positive’ endorsement of
antidepressant therapy (in particular paroxetine) for patients with bipolar depression.

2. Methods
2.1. Initial study design
Deconstruction of the paroxetine 352 study is based upon information obtained from the GSK Clinical
Trials Website Result Summary for Study 29060/352 updated 09 March 2005 [14], GSK Paroxetine
Protocol PAR-29060/352 (amended 22 July, 1994), Drug Industry Document Archives Website [15],
and evidence presented in a complaint of research misconduct filed with the federal ORI filed on July
8, 2011 by Dr. Jay D. Amsterdam, Professor of Psychiatry at the University of Pennsylvania [4]. The
paroxetine 352 study was conducted between February 1994 and March 1996. It was originally designed
as a 10-week, 18-site, randomized, double-blind, placebo-controlled comparison of paroxetine versus
imipramine in subjects with bipolar type I disorder and was designated a Phase IV (i.e., post-marketing,
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non-indication) study with a projected duration of 2 years. Its objective was “to compare the efficacy
and safety of paroxetine and imipramine to [placebo] in the treatment of bipolar depression in subjects
stabilized on lithium therapy [14]”. The primary efficacy measures, as described in the study protocol, were
the change from baseline in the 17-item Hamilton Rating Scale for Depression (HAM-D) total score [16],
and the change from baseline in the Clinical Global Impression Severity of Illness (CGI-S) score [17] for
paroxetine versus placebo and for imipramine versus placebo. The stated secondary efficacy measures
were the proportion of subjects with a final HAM-D score ≤7 or a final CGI-S score ≤2. Additional
secondary outcomes included the proportion of subjects experiencing adverse events, premature treatment
discontinuation, and manic or hypomanic reactions as determined by the DSM-III-R Mania/Hypomania
Assessment and the Young Mania Rating Scale (YMRS) [18]. A post-treatment safety assessment was
performed after subjects were discontinued from double-blind medication to determine the proportion of
subjects in each treatment group with discontinuation symptoms due to adverse events (e.g., withdrawal
and/or manic symptoms).
The study population consisted of outpatient subjects ≥18 years old, with a lifetime diagnoses of bipolar
type I disorder and a history of at least one prior manic or major depressive episode within the preceding
5 years. Subjects had a current major depressive episode who failed to respond to lithium carbonate
therapy (or lithium carbonate plus sodium valproate or carbamazepine therapy) for ≥7 weeks with a
serum lithium level of 0.5–1.2 mEq/L for ≥6 weeks prior to starting the study. Treatment procedures for
the study have been published [5, 14].
2.2. Sample size estimate
The original protocol called for a sample size of 62 subjects per treatment group (or a total of 186
subjects). However, during the course of the study the protocol sample size estimate was formally amended
downward to 46 subjects per treatment group (or a total of 138 subjects) [14].
2.3. Statistical methods
A summary of the statistical plan in the amended study protocol called for analyses to be performed on
two sets of efficacy data (i.e., interim visit-wise data and endpoint data), with endpoint data considered
the primary data set. Unspecified statistical procedures were to be applied to the outcome data to remove
potential rating bias that might occur in subjects with concurrent depressive and manic symptoms. Separate analyses were to be performed on the entire subject population, and on two subgroups of subjects:
(i) those who experienced a manic or hypomanic episode during the study; and, (ii) those who did not
experience a manic or hypomanic episode during the study. The YMRS was to be used to assess severity
of manic and/or hypomanic symptoms across treatment groups, and the relationship between change
from baseline in YMRS scores and HAM-D scores was to be specifically examined.
Factors that might influence treatment outcome were to be examined via the use of interaction terms
in the regression models (i.e., treatment, investigator site, strata of “high” or “low” baseline lithium
level). However, it was specifically noted that any interaction term that was not statistically significant
(i.e., p > 0.1) in the primary analysis would be dropped from all subsequent analyses. The protocol noted
that the comparison of primary interest is paroxetine versus placebo across (regardless of) lithium strata,
performed at a two-tailed significance level of p = 0.05. The protocol also required that differences among
subject groups in baseline demographic and diagnostic variables would be checked and, if differences
existed for variables predictive of response, their impact on the results would be investigated.
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Finally, mania and hypomania were to be analyzed using logistic regression models that included the
effect terms of ‘treatment’, ‘investigator’, and ‘treatment × investigator’ interaction. The protocol noted
that if the interaction was not significant, it would be dropped from the model.

3. Results
3.1. Changes in original study methodology and reporting
The original protocol sample size estimate of 0.9 (1-␤) or 62 subjects per treatment group was officially
amended downward to 0.8 (1-␤) or 46 subjects per group during the study. The latter value was the sample
size described in the GSK Clinical Trials Website Result Summary [14]. No explanation was provided
for this change in sample size in the amended protocol. However, we suspect that this reduction in power
might have resulted from exceedingly slow subject recruitment into the study, which ultimately led GSK
to add a 19th investigative site. By the time GSK decided to halt subject enrollment prematurely and
terminate the study, only 117 (of the originally projected 186 subjects) were enrolled, resulting in final
sample sizes for paroxetine (n = 35), imipramine (n = 39), and placebo (n = 43). By the time the study
was published in June 2001 in the American Journal of Psychiatry, however, the declared sample size
estimate had again changed with the article stating: “The study was designed (sic) to enroll 35 patients
per arm, which would allow 70% power to detect a 5-point difference on the Hamilton depression scale
score (SD = 8.5) between treatment groups [5]”.
Although the published article noted that statistical power was estimated at only 70%, the article did
not inform the reader that this value represented an unconventionally low power for a clinical trial. The
article did not inform the reader that the original power estimate was 62 subjects per group or that the
original power estimate had been officially reduced during the study. Moreover, the article made no
mention of the fact that the final power estimate was determined after the study was completed, and that
this post hoc power estimate most likely occurred as an ‘extra-regulatory’ protocol change in order to
allow the final sample size estimate of 35 subjects per group to comport with the final sample size of the
paroxetine group (i.e., n = 35). The published article failed to acknowledge clearly that the study failed
to recruit the projected sample size necessary to test the primary study hypothesis, and only hinted by its
published sample size estimate that the study had insufficient statistical power to test the primary study
aims.
The statistical plan described in the GSK Clinical Trials Website Results Summary [14] was considerably less detailed and somewhat different than that of the original or amended study protocol. It presented
the primary comparison of interest as paroxetine versus placebo (regardless of baseline lithium level
strata). It noted that comparisons of secondary interest were imipramine versus placebo and imipramine
versus paroxetine. The statistical plan concluded with the statement: “In addition, analyses were performed within lithium strata, which included only an effect for treatment”. The GSK Clinical Trials
Website provided no indication that these secondary analyses were performed as post hoc procedures,
or that they were not statistically warranted – as the primary outcome analyses showed no significant
treatment × lithium level strata interaction effect for any of the treatment groups [14].
The analysis plan of the published article played down the statistical procedures used for the primary
efficacy analyses and, instead, emphasized the procedures used for analyzing the post hoc lithium level
strata efficacy analyses. No mention was made in the published article indicating that the sample size of
35 subjects per group represented insufficient statistical power to test adequately for differences among
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lithium level subgroups [5]. Moreover, the statistical plan presented in the published article noted that “no
adjustments for multiple comparisons were made [5]” which, if properly applied, would have nullified
the statistical significance of the only two ‘positive’ comparisons found in the study.
Finally, in contrast to the amended study protocol that called for the analysis of safety measures to
examine manic symptoms (i.e., DSM-III-R Mania/Hypomania Assessment and YMRS), no mention of
these measures was made in the GSK Clinical Trials Web-site Results Summary or in the published
article, and no safety data acquired from these measures were presented in either published venue.
3.2. Conﬂation of primary and secondary outcome measures
We believe that GSK conflated primary and secondary study aims, and then presented ‘positive’ post
hoc lithium level strata analyses as if they were the primary analyses of interest (Table 1) [14]. Of the
more than 30 separate efficacy analyses reported in the GSK Clinical Trials Web-site Results Summary
[14], only two post hoc comparisons showed statistical significance (i.e., paroxetine versus placebo for
change in HAM-D score in the “low” lithium level group (p = 0.049) and imipramine versus placebo for
change in HAM-D score in the “low” lithium level group (p = 0.038) (Table 1).
The published article provided a cursory statement indicating that the primary outcome analysis was
‘negative’. However, we believe that the article then conflated the primary and secondary analyses by
attributing the ‘negative’ primary finding to an excessive placebo response rate in the “high” lithium level
subgroup (although there is no discernible evidence in the study data to support this conclusion). After
conflating the primary and secondary outcome measures, the published article then emphasized the only
‘positive’ efficacy finding for paroxetine as if it was the primary study aim: “. . . among the low serum
lithium level patients, paroxetine and imipramine were superior to placebo in terms of mean change from
baseline in scores on the Hamilton depression scale and CGI severity of illness scale. . . [5]”.
In addition, we believe that the published article conflated efficacy and adverse event data to favor
paroxetine over imipramine. For example, the article presented only selected safety data on treatmentemergent manic episodes that favored paroxetine. In contrast to the study protocol that called for the
analysis of manic and hypomanic symptoms as measured by the DSM-III-R Mania/Hypomania Assessment and YMRS, no data from these safety measures were presented in either the GSK Clinical Trials
Website Results Summary or in the published article. Instead, the GSK Clinical Trials Website Results
Summary and the published article simply noted the number of manic episodes that were clinicianreported during the trial and appeared to emphasize the lack of manic episodes reported with paroxetine
(versus imipramine and placebo).
We believe that the published article also favored the adverse event profile of paroxetine by portraying it
as having virtually no sexual side effects (versus imipramine) with the article stating: “Patients treated with
imipramine reported a higher incidence of abnormal ejaculation (18.8%) and impotence (25.0%) than did
patients receiving paroxetine (0.0 and 6.3%, respectively) or placebo (5.0 and 0.0%, respectively) [5]”.
By conflating the ‘positive’ efficacy and favorable side effect profile of paroxetine, the article suggested
that paroxetine was the obvious drug of choice for physicians to prescribe – especially when the article
emphasized the greater sexual side effect burden and manic switch rate with imipramine and placebo.
However, closer examination of the available data suggests that this conclusion may be unwarranted.
For example, although the published article noted that the most common side effects occurring with
paroxetine (at a frequency ≥10%) were insomnia and somnolence, the published article failed to report
a higher frequency of paroxetine-induced treatment-emergent depression (versus imipramine) – as listed
in the GSK Clinical Trials Website Results Summary (Table 2). The higher frequency of insomnia and
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Table 1
Primary efficacy results derived from the GSK Clinical Trials Website Result Summary [14]

Primary efficacy results (Intent to treat analysis):
Baseline mean and change from baseline mean for
the first 17-items of HAMD-21 LOCF
Total response dataset
Baseline, n mean HAMD-21 (se)
Baseline pairwise comparison treatment p-values
Endpoint, n change from baseline mean (se)
Endpoint pairwise comparison treatment p-values
High lithium level dataset
Baseline, n mean (se)
Baseline pairwise comparison treatment p-values
Endpoint, n change from baseline mean (se)
Endpoint pairwise comparison treatment p-values
Low lithium level dataset
Baseline, n mean (se)
Baseline pairwise comparison treatment p-values
Endpoint, n change from baseline mean (se)
Endpoint pairwise comparison treatment p-values
Baseline mean and change from baseline mean for
CGI-S LOCF
Total response dataset
Baseline, n mean (se)
Baseline pairwise comparison treatment p-values
Endpoint, n mean (se)
Endpoint Pairwise comparison treatment p-values
High lithium level dataset
Baseline, n mean (se)
Baseline pairwise comparison treatment p-values
Endpoint, n change from baseline mean (se)
Endpoint pairwise comparison treatment p-values
Low lithium level dataset
Baseline, n mean (se)
Baseline pairwise comparison treatment p-values
Endpoint, n
Change from baseline mean (se)
Endpoint pairwise comparison treatment p-values

Paroxetine (Par)

Imipramine (Imp)

PBO

N = 33
33 20.38 (0.68)
Par vs. PBO 0.191
33 –10.2 (1.27)
Par vs. PBO 0.199
N = 14
14 20.29 (1.01)
Par vs. PBO 0.206
14 –9.79 (1.90)
Par vs. PBO 0.809
N = 19
19 20.37 (0.92)
Par vs. PBO 0.519
19 –10.4 (1.67)
Par vs. PBO 0.049
Paroxetine

N = 36
36 20.71 (0.65)
Imp vs. PBO 0.332
36 –10.1 (1.21)
Imp vs. PBO 0.220
N = 17
17 21.35 (0.91)
Imp vs. PBO 0.628
17 –9.35 (1.72)
Imp vs. PBO 0.659
N = 19
19 20.11 (0.92)
Imp vs. PBO 0.394
19 –10.7 (1.67)
Imp vs. PBO 0.038
Imipramine

N = 43
43 21.57 (0.59)
Par vs. Imp 0.725
43 –8.06 (1.11)
Par vs. Imp 0.932
N = 21
21 21.95 (0.82)
Par vs. Imp 0.436
21 –10.4 (1.55)
Par vs. Imp 0.867
N = 22
22 21.18 (0.85)
Par vs. Imp 0.840
22 –5.82 (1.56)
Par vs. Imp 0.912
PBO

N = 33
33 4.21 (0.12)
Par vs. PBO 0.476
33 –1.33 (0.24)
Par vs. PBO 0.196
N = 14
14 4.21 (0.16)
Par vs. PBO 0.738
14 –1.14 (0.38)
Par vs. PBO 0.848
N = 19
19 4.21 (0.17)
Par vs. PBO 0.516
19
–1.47 (0.31)
Par vs. PBO 0.040

N = 36
36 4.31 (0.11)
Imp vs. PBO 0.897
36 –1.28 (0.23)
Imp vs. PBO 0.245
N = 17
17 4.35 (0.15)
Imp vs. PBO 0.739
17 –0.94 (0.35)
Imp vs. PBO 0.528
N = 19
19 4.26 (0.17)
Imp vs. PBO 0.670
19
–1.58 (0.31)
Imp vs. PBO 0.022

N = 43
43 4.33 (0.10)
Par vs. Imp 0.573
43 –0.91 (0.21)
Par vs. Imp 0.876
N = 21
21 4.29 (0.13)
Par vs. Imp 0.535
21 –1.24 (0.31)
Par vs. Imp 0.698
N = 22
22 4.36 (0.16)
Par vs. Imp 0.829
22
–0.59 (0.29)
Par vs. Imp 0.810

depression in the paroxetine-treated subjects could have represented drug-induced manic, hypomanic, or
mixed manic and depressive symptoms. However, the notable lack of data analyses presented on manic
and hypomanic symptoms from the DSM-III-R Mania/Hypomania Assessment and the YMRS in the
published article make this possibility difficult to resolve. Moreover, the complete absence of manic or
hypomanic symptoms reported with paroxetine stands in stark contrast to the vast majority of published
research articles on antidepressant-induced mood conversion symptoms in bipolar depression.
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Table 2
Number (%) of reported and elicited adverse events derived from the GSK Clinical Trials Website Result Summary [14]
Most frequent adverse events

Paroxetine
(n = 35)

Imipramine
(n = 39)

Placebo
(n = 43)

Any adverse event
Tremor
Insomnia
Somnolence
Diarrhea
Nausea
Headache
Infection
Dizziness
Constipation
Asthenia
Dry Mouth
Depression
Dyspepsia
Sinusitis
Myalgia
Vomiting
Back pain
Serious adverse events∗
Mania
Aggression/homicidal ideation
Manic episode
Paranoia, hallucinations, delusions
Re-emergence of depression
Subjects with fatal SAEs, n (%)

33 (94.3)
14 (40.0)
13 (37.1)
12 (34.3)
10 (28.6)
9 (25.7)
9 (25.7)
6 (17.1)
5 (14.3)
5 (14.3)
5 (14.3)
4 (11.4)
4 (11.4)
2 (5.7)
2 (5.7)
1 (2.9)
0
0
0
0
0
0
0
0
0

36 (92.3)
15 (38.5)
5 (12.8)
13 (33.3)
6 (15.4)
12 (30.8)
16 (41.0)
2 (5.1)
11 (28.2)
11 (28.2)
5 (12.8)
24 (61.5)
0
7 (17.9)
2 (5.1)
0
6 (15.4)
2 (5.1)
2 (5.1)
1 (2.6)
1 (2.6)
0
0
0
0

40 (93.0)
4 (9.3)
10 (23.3)
11 (25.6)
7 (16.3)
5 (11.6)
17 (39.5)
1 (2.3)
1 (2.3)
4 (9.3)
2 (4.7)
3 (7.0)
4 (9.3)
1 (2.3)
4 (9.3)
5 (11.6)
1 (2.3)
5 (11.6)
4 (9.3)
0
0
2 (4.7)
1 (2.3)
1 (2.3)
0

∗

Includes both fatal and non-fatal events.

4. Discussion
4.1. Misrepresentation and bias in reporting study outcomes
The recruitment of only 117 (of the originally projected 186) subjects resulted in a failed (i.e., noninformative) trial with inconclusive results. As a consequence, we believe that the published article had
to rely on conflated post hoc analyses of data subsets to portray a favorable result for paroxetine. This
favorable result was identified by subdividing the already insufficient sample size of each treatment
group into smaller subgroups of “high” (i.e., 0.8–1.2 mEq/L) versus “low” (i.e., 0.4–0.79 mEq/L) lithium
level strata. This procedure resulted in 6 treatment subgroups: three “high” lithium level subgroups of
paroxetine (n = 14), imipramine (n = 17), and placebo (n = 21) and three “low” lithium level subgroups
of paroxetine (n = 19), imipramine (n = 19), and placebo (n = 22). A pairwise comparison of treatments
within these limited subgroups then identified two ‘positive’ findings: paroxetine superior to placebo in
the “low” lithium level subgroup (p = 0.049) and imipramine superior to placebo in the “low” lithium level
subgroup (p = 0.038). We believe that these ‘positive’ findings were then presented as if they were the
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main finding of the study. A conflation of the ‘positive’ efficacy finding for paroxetine with the favorable
side effect profile presented for paroxetine provided a positive ‘spin’ for paroxetine and a negative ‘spin’
for imipramine in the published article.
The published article failed to disclose that the statistical power of the study was insufficient to determine
whether or not paroxetine (or imipramine) was actually superior to placebo in the “low” lithium level
subgroup. The article failed to acknowledge that the study was not designed to test whether or not
paroxetine (or imipramine) was superior to placebo in subjects with “high” or “low” lithium levels. To
test this hypothesis, study subjects would have needed to be maintained in separate lithium level cohorts
of “high” or “low” lithium level ranges throughout the study. In fact, the study merely stratified subjects
into “high” or “low” lithium level ranges based upon a single baseline lithium level determination for
statistical purposes. There were no discrete “high” or “low” lithium levels subgroups in the 352 study, as
all study subjects were maintained (according to protocol) within a lithium level range of 0.4–1.2 mEq/L.
We believe that it was the conflation of primary and secondary analyses that allowed GSK to present the
lithium subgroup analyses as if they were distinct and clinically meaningful entities.
The article failed to inform the reader that the published power estimate of 35 subjects per group was
not part of the original study design. Rather, in our opinion, the published power estimate was most
likely contrived by GSK to comport with the final sample size of the paroxetine treatment group (i.e.,
35 subjects). All of the academic authors named on the published article were also listed as clinical
investigators on the trial. Thus, they should have been aware of the unconventional power estimate used
in the published article, and that it differed from that of the study protocol. Authors need to exercise
due diligence when reviewing a draft manuscript. Had they the opportunity to do so in this case, they
should have been able to recognize that the final power estimate was substantially lower than that of the
study protocol. Moreover, they would have recognized that the power estimate changed after the trial
was completed. This suggests to us that the final change in power estimate was made by GSK without
regulatory approval or oversight. If so, this change would likely represent a substantial departure from
Good Clinical Practice Guidelines policies for the conduct of clinical trials in humans [19].
By setting forth the fact that there was a clinically meaningful distinction between “high” and “low”
lithium level subgroups, the published article provided the reader with a false impression that patients
with “low” lithium levels might be uniquely responsive to paroxetine. In addition, the article also asserts
a high rate of sexual side effects with imipramine, while reporting almost no sexual side effects with
paroxetine. This claim, even if true in the 352 study, is misleading and implies that paroxetine is likely to
cause few, if any, sexual side effects in bipolar patients. To enhance this proposition, the article selectively
cited only side effect literature on imipramine, while omitting any citation on sexual side effects with
paroxetine.
Finally, in our opinion the published article is misleading in its assertion that there is no therapeutic
advantage to using antidepressant therapy in bipolar depressed patients with “high” lithium levels. The
352 study was not designed to test this hypothesis and this conclusion does not appear to be supported by
the data. Moreover, with the exception of the paroxetine 352 study, there are no other published studies
reporting a lack of antidepressant efficacy in patients with “high” lithium levels. Conversely, the assertion
that antidepressants may be more effective in patients with “low” lithium levels is potentially dangerous
and inconsistent with most published practice guidelines for treating bipolar depression [20, 21]. In this
regard, patients with “low” lithium levels would be at greater risk for developing antidepressant-induced
mania and suicidal ideation [8–13]. By downplaying the well-known side effect profile of paroxetine and
portraying it as being effective for bipolar depression without manic episodes, the published article was
able to conflate successfully efficacy and side effect aims to favor paroxetine over imipramine. It is our
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opinion that the article’s recommendation that “patients with bipolar depression who maintain high serum
lithium levels may not require additional antidepressant medications. . . [while] patients with low serum
lithium levels or those who cannot tolerate high serum lithium levels may benefit from augmentation
therapy with either paroxetine or imipramine” is speculative, misleading and is not supported by the
study results.
4.2. The ghostwriting of paroxetine study 352
The paroxetine 352 study manuscript was ghostwritten by Scientific Therapeutic Information, Inc.
(STI) with funds provided by GSK; however, neither STI, the ghostwriter, Sally Laden, nor GSK’s role
in the production of the manuscript was acknowledged in the published article. Prominent academic
researchers (with financial ties to GSK) and GSK employees were designated by GSK as ‘authors’ on
the manuscript. According to available evidence that was used in support of the ORI Complaint and
subsequently disclosed in a follow up letter to ORI [22], the manuscript’s authors were chosen by GSK
in consultation with STI. This practice, and specifically STI’s role in creating ghostwritten manuscripts,
was criticized in an editorial in the Journal of the American Medical Association in relation to Merck &
Co., Inc.’s effort to promote sales of Rofecoxib (Vioxx® ) [23].
Many of the named authors on the published article had little or no direct involvement in the design,
daily conduct, data analysis, or writing of the initial manuscript drafts. In fact, some of the authors were
only selected for this role once the ghostwriters began to draft the manuscript from the final study report
or a summary provided by GSK. It appears from the available evidence that GSK and STI had originally
chosen Dr. Laszlo Gyulai, then Assistant Professor at the University of Pennsylvania, as the paper’s first
author [22]. However, Dr. Gyulai was subsequently removed from this position by GSK and replaced
by two other authors who were assigned by GSK to the first and second positions on the paper [22].
The evidence also indicates that the final GSK-assigned authors on the published article never reviewed
or even saw preliminary drafts of the paper, and only saw the final edited manuscript just prior to final
acceptance by the American Journal of Psychiatry [22]. Conduct of that sort does not comport with the
International Committee of Medical Journal Editors’ standards of genuine authorship [24]. As we see it,
GSK, STI, the named authors on the published article and, indeed, the American Journal of Psychiatry
are all morally culpable in various degrees for complicity in publishing this article that we believe to be
drug promotion disguised as science.
The 352 study invites comparison with another GSK-sponsored study (i.e., the paroxetine 329 study)
in which paroxetine was compared to imipramine and placebo in children and adolescents with major
depression [25]. Other than the ad hoc assignment of authors in the paroxetine 352 study, we see little
difference in the manner in which both study reports were ghostwritten and published in the same year.
In each case, the article failed to report all the relevant data resulting in a ‘spin’ in favor of paroxetine. A
more detailed description of the ghostwriting of study 329 is now possible via documents de-classified
in litigation [26], whereas in the case of the 352 study, GSK and STI have refused to release the available
documents into the public domain on the basis of the alleged necessity of protecting trade secrets.
5. Conclusion
Corporate malfeasance in misrepresenting the results of clinical trials, especially where ghostwriting
is involved, is of particular concern in the field of psychiatry where outcome measures of clinical trials
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are more subjective and lend themselves to manipulation. We are convinced by our analysis that the
GSK-sponsored paroxetine 352 study is one such instance of this practice, although prior examples have
also come to light [27–30]. Because few industry-sponsored studies gain public scrutiny and even fewer
are ever formally retracted [31], it is important to make these articles as transparent as possible in order
to correct the scientific record and inform the medical community of potential harm.
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