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Publication Bias and the 
Efficacy of Antidepressants

Two recently published studies (1, 2) significantly challenge widely accepted views re-
garding the efficacy of antidepressant medications for unipolar major depressive disor-
der. The first study contends that publication bias of data from U.S. Food and Drug (FDA)
registration trials results in an inaccurate characterization of antidepressant efficacy (1),
while the second study argues that even when registration trials are positive, antidepres-
sant efficacy is modest and of doubtful clinical significance (2). Although these reports of-
fer a sober perspective on the benefit of our most commonly prescribed antidepressant
medications, the trials suffer from poor generalizability to “real-world” patients (3). Im-
portant clinical management issues, such as the optimal duration of treatment, the role of
psychotherapy, augmentation strategies, etc., are unaddressed in FDA pivotal trials. To
address this gap, the landmark NIMH-funded STAR*D trial examined the acute and
longer-term effectiveness of antidepressants and augmentation strategies (including cog-
nitive therapy) in a large and broadly representative sample of major depressive disorder
patients undergoing one to four successive treatment steps (4). Although the acute and
longer-term remission rates were disappointing, patients who completed all phases of the
study had an overall cumulative remission rate of 67% (4). This commentary examines
the evidence for publication bias for FDA-registration trials of individual antidepressant
medications (1) and evaluates a recent meta-analysis of short-term placebo-controlled
studies of newer antidepressants (2). Recommendations to enhance transparent report-
ing of clinical trial results and reinvigorate antidepressant drug discovery are offered.

Publication Bias and the Evidence Base

Selective reporting of scientific research is of course not unique to randomized clini-
cal trials of antidepressants and impedes the evidence base in medicine (5, 6). Turner et
al. (1), in a widely discussed article in the New England Journal of Medicine, asked the
question: “How accurately does the published literature convey data on drug efficacy to
the medical community?” The investigators compared data from 74 FDA-registered
randomized controlled trials (for 12 antidepressants involving 12,564 patients) submit-
ted for regulatory approval, with the published literature. They found evidence of the
“file drawer effect,” that is, publication bias in favor of positive studies. Their major
findings included the following: 1) Approximately one-third of all studies, comprising
3,449 patients, went unpublished. 2) Publication status was directly associated with
study outcome: 37 of 38 studies with positive results were published, whereas a signifi-
cantly smaller proportion of studies viewed by the FDA as having negative or question-
able results were published (or were published in a way that conveyed a positive out-
come). 3) Ninety-four percent of antidepressant trials in the published literature were
reported as positive, whereas the FDA database considered only 51% of those same tri-
als as positive. 4) Accordingly, there was a 32% overall increase in effect size of antide-
pressants in the published literature when compared to the effect size derived from the
FDA database. The authors noted examples of misleading information in manuscript
abstracts, as well as inappropriately characterized secondary or post hoc analyses. Spe-
cific examples of selective reporting included 1) presenting only the positive data from
single sites within multicenter studies whose overall results were categorized as nega-
tive by the FDA; 2) reporting “efficacy subset” analyses rather than protocol-specified
intent-to-treat population analyses; and 3) including data from a site with significant
protocol deviations, which resulted in statistical significance for the primary efficacy
measure (analyses excluding this outlier site showed a non-significant p value).
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Turner et al. (1) acknowledged study limitations, including restricting analyses to in-
dustry-supported FDA-registration efficacy trials and the inability to ascertain reasons
for nonpublication. Therefore, we cannot exclude the (unlikely) possibility that non-
published manuscripts were submitted for publication but rejected. It is uncertain how
publication bias impacts nonpharmacological antidepressant treatments (photother-
apy, psychotherapy, etc.) that do not require regulatory approval, as well as FDA pivotal
trials in major depressive disorder using brain stimulation approaches (e.g., vagus
nerve stimulation, rTMS).

To ensure validity of meta-analytic studies, the investigator must have access to data
from all studies performed, regardless of publication status and ultimate classification as
positive, negative, “failed,” or equivocal. An example of an equivocal trial would be an ac-
tive control equivalence trial, or non-inferiority trial, in which a new drug is compared to
a known effective drug, in the absence of a placebo control (7–9). Failure to detect differ-
ences in efficacy between two treatments in an active control equivalence trial cannot in-
dicate efficacy of the new drug unless assay sensitivity is demonstrated with placebo con-
trol (10). A new antidepressant claiming lack of a statistically significant difference from
fluoxetine, for example, may be marketed as therapeutically equivalent, although affirm-
ing the null hypothesis, as Klein has written, is a “far cry from asserting equivalent bene-
fit” (11). In contrast to active control equivalence trials, “failed” studies, in which neither
the standard drug nor the investigational drug is superior to placebo—are much less
likely to be published. It has been argued that failed studies have limited scientific value,
cannot meaningfully be interpreted, and (not unlike a failed laboratory experiment)
should therefore not be submitted for publication (12). We disagree. Unpublished trials,
in particular large multicenter phase three studies, are scientifically and ethically prob-
lematic because clinicians and researchers cannot make accurate estimates of a drug’s ef-
ficacy and safety, and these trials lack accountability to patient volunteers exposed to risk.

Efficacy of Antidepressants and Severity of Depression

The primary objective of Kirsch et al.’s (2) meta-analysis of complete data sets (un-
published and published) for four antidepressants—fluoxetine, venlafaxine, nefa-
zodone, and paroxetine—submitted to the FDA for regulatory approval was to examine
the relationship between baseline severity and antidepressant efficacy. Of the 35 short-
term (primarily 6-week duration) double-blind, placebo-controlled, randomized con-
trolled trials analyzed, involving 3,292 patients on drug and 1,841 on placebo, 31 studies
showed an efficacy advantage for drug, determined by mean reduction from baseline
on the Hamilton Rating Scale for Depression (HAM-D). The overall drug effect size d
was equal to 0.32 (signifying a 1.80-point drug-placebo difference in HAM-D scores),
which was similar to Turner’s larger study of 12 antidepressants (d=0.31) (1). More ro-
bust drug-placebo differences in HAM-D scores (d>0.5) were observed only in patients
with severe baseline depressive symptoms. For patients treated with antidepressants,
there was no linear relationship between baseline symptom severity and response to
antidepressant medication; in other words, similar improvements were found in pa-
tients with milder symptoms and those with very severe symptoms (HAM-D>28). In
contrast, patients with very severe depressive symptoms treated with placebo showed a
marked decline in response compared to patients on placebo with milder depressive
severity. Because the overall antidepressant effect size fell significantly below the 0.5
threshold for clinical significance (signifying a three-point difference in HAM-D scores)
recommended by the U.K.’s National Institute for Health and Clinical Excellence, the
authors concluded: “there seems little evidence to support the prescription of antide-
pressant medication to any but the most severely depressed patients unless alternative
treatments have failed to provide benefit” (2).

Several problems with this conclusion are evident. First, analyses based solely on
mean differences in HAM-D at study endpoint between drug and placebo (used to cal-
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culate d) address only group-level effects and provide no clinically interpretable infor-
mation (13, 14). For an individual patient, informative outcomes may include the per-
centage of patients experiencing response (50% reduction from baseline) or remission
(HAM-D score ≤7), number needed to treat, and quality of life. A recent comprehensive
analysis of new-generation antidepressants (six selective serotonin reuptake inhibitors
and two serotonin neuroepinephrine reuptake inhibitors) submitted for European regu-
latory approval, which included 56 placebo-controlled trials in 7,374 patients, failed to
find a relationship between baseline severity and response rates in either the antidepres-
sant or placebo groups, in contrast to analyses using change from baseline in HAM-D
scores (2, 15). The European study found a 16% difference in overall response rates (95%
CI: 12%–20%) between antidepressant medication (48%) and placebo (32%) (13). This
translates to a number needed to treat of 6.25; that is, approximately six patients would
require treatment with an antidepressant medication to produce one response that
would not have occurred had the patient been given placebo. Is this a clinically signifi-
cant value for number needed to treat? The answer depends on one’s view of the conse-
quences of suboptimal treatment of major depressive disorder. Kraemer and Kupfer
have noted that the more serious the clinical consequences of nonresponse, the higher
the threshold number needed to treat is likely to be for clinical significance (14). For ex-
ample, the number needed to treat associated with the use of cyclosporine, a break-
through therapy for the prevention of organ rejection, is 6.3 (14). Failure to respond to cy-
closporine may result in death or severe disability. For patients with major depressive
disorder, the adverse social, economic, and health consequences of nonresponse may
justify the risks associated with antidepressant treatment, even in milder presentations
of the illness. Second, the optimal clinical management of patients with major depres-
sive disorder is simply not addressed in FDA registration trials. Due to exclusion criteria,
very limited efficacy data exist for patients whom clinicians would consider “severely de-
pressed,” e.g., patients requiring hospitalization due to active suicidality. Thus, specific
clinical recommendations for severely ill major depressive disorder patients on the basis
of these data are inappropriate. Third, decades of research have documented the acute
and long-term benefit of nonpharmacological therapies, such as structured psychother-
apies for mild, moderate, and potentially even severe major depressive disorder (16).
However, we are unaware of empirical data to support the view that non-pharmacologi-
cal therapies should always be preferred to antidepressant medication for the acute treat-
ment of major depressive episodes. Patient preferences, economic factors, provider spe-
cialty (primary care versus psychiatric versus non-medical mental health professional),
and risk/benefit considerations will continue to dictate choice of initial therapy.

While the use of antidepressant medication for acute depressive episodes continues
to be debated, there is stronger evidence for the efficacy of antidepressants for the pre-
vention of relapse or recurrence following the acute and/or continuation phases of
treatment (17–19). However, the paucity of long-term (≥6 months) placebo-controlled,
randomized trials in major depressive disorder is a serious limitation of the evidence
base (20). Failure to mandate that antidepressants show long-term safety and benefit
(due to concern that such requirements would severely hinder the introduction of new
agents) requires that many of the best designed and executed maintenance studies be
conducted by academic investigators supported by NIMH or private foundations (18).
These informative, yet complex and costly, studies are in jeopardy without substantially
increased programmatic funding from federal agencies.

How Can We Improve Experimental Therapeutics for Major 
Depression?

In 2001, one of the authors (D.S.C.) served as scientific director for an NIMH advisory
body charged with formulating a comprehensive Strategic Plan for Mood Disorders
(21). The workgroups were comprised of nationally recognized scientific experts, mem-
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bers of the National Advisory Mental Health Council, representatives of consumer and
advocacy groups, and NIMH staff. In the intervening years, what tangible progress has
been achieved in high-priority areas? Implementation of several major initiatives has
been largely successful, including integration of pharmacogenomics research with
NIMH-supported practical clinical trials to identify single nucleotide polymorphisms
and haplotypes that index both therapeutic response and adverse events (22–24). The
NIMH Human Genetics Initiative provides an ongoing valuable resource by making
biomaterials (DNA samples and cell lines) and clinical data available to the broader sci-
entific community (25).

Progress has been slower in areas related to antidepressant treatment discovery. A
major initial recommendation was to support the formation of targeted clinical trial
networks to conduct proof-of-concept studies of therapeutic compounds and to vali-
date novel outcome measures, instruments, and biomarkers (26). These NIH-devel-
oped networks, highly successful in several other NIH institutes focused on AIDS and
cancer, would facilitate innovative drug development based on rational pathophysiol-
ogy. The impressive successes in HIV therapeutics over the past decade suggest that a
focused, targeted approach based on strong funding infrastructure from NIH, as well as
industry and nongovernmental organizations, is critical to success (27). To facilitate
drug discovery, in 2005 NIMH established novel grant mechanisms that encouraged
partnerships between NIMH, academia, and industry such as the Cooperative Drug
Discovery Group (CDDG). The CDDG’s aim was to test novel mechanism agents in pa-
tient populations and perform early proof-of-concept studies of FDA-approved agents
in different clinical populations. Although the CDDG program has been discontinued, a
similar program will continue to support projects that fill the gap between preclinical
drug discovery and large effectiveness trials (28). It is clear that if we are to replicate the
therapeutic successes in other areas of medicine, a substantial commitment of federal
resources for the establishment of clinical trial networks for experimental therapeutics
for major depressive disorder is required. Networks comprised of disease-focused clin-
ical research centers, such as a recently developed network at Massachusetts General
Hospital, might facilitate recruitment of research participants with greater illness valid-
ity and would offer alternatives to the current Clinical Research Organization-based
system, which incentivizes quick enrollment of symptomatic volunteers.

Below we offer several additional recommendations to enhance transparency and
foster generativity in antidepressant drug discovery.

1. Industry-sponsored clinical trial protocols submitted for FDA review should in-
clude a section detailing publication strategy. At a minimum, this section would include
a projected timetable for manuscript(s) submission and list of contributing authors.
The FDA lacks the regulatory authority to mandate manuscript submission. However,
the FDA currently requires drug manufacturers to submit periodic post-approval drug
safety reports as part of postmarketing surveillance procedures and could also require
evidence of manuscript submission for all phase 3 trials.

In the meantime, Data and Safety Monitoring Boards (DSMBs) should closely mon-
itor publication status during their regular reviews of individual studies. DSMBs serve
as ombudsmen of patients’ welfare in clinical research and therefore should encour-
age timely submission of clinical trial results for publication. The FDA Amendment
Act of 2007 requires phase 2 through phase 4 drug trials to be registered prospectively
with clinicaltrials.gov prior to participant enrollment, and requires that summary re-
sults of primary and secondary outcomes be posted within one year of regulatory ap-
proval or trial conclusion. Mandatory clinical trial registration and web-based results
reporting are steps in the right direction to foster transparency but will not address
publication bias.

2. The FDA should scrutinize the total number of trials conducted for an investiga-
tional new drug in making an initial determination of approval for new drug applica-
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tions. Package inserts for new antidepressants could be required to disclose the number
of placebo-controlled trials conducted for an adequate trial duration at the FDA-ap-
proved dose range, along with a summary of trial results (positive, negative, or failed).
Clinicians (and patients) have a right to know, for example, that the manufacturer of a
new FDA-approved antidepressant performed a total of nine placebo-controlled trials
for major depressive disorder, of which only two studies beat placebo. FDA approvals
could be annotated with three grades: 1) approval with high enthusiasm, which would
require at least 75% of trials to be positive, 2) approval with moderate enthusiasm (50%
positive studies), and 3) approval with limited enthusiasm, which signifies that the drug
achieved the minimal requirement for approval (two positive studies), but that the ma-
jority of studies were negative or failed trials. FDA-approved marketing materials, in-
cluding direct-to-consumer advertising, could adopt these annotations.

3. Ultimately we need improved approaches to study depression to discover better
antidepressants. This will require enhanced understanding of pathophysiological
mechanisms associated with short-term therapeutic effects and mechanisms associ-
ated with long-term maintenance of benefit. Animal models for the latter are particu-
larly needed. Personalized approaches to antidepressant trials that use biomarkers, in-
cluding neurophysiological, neuroimaging, genetic, and neuropsychological
techniques, are required to guide treatment. Approaches that consider family history
and genetics, with identified biomarkers, may reduce heterogeneity and more precisely
define phenotypic response patterns in groups of patients (29). Well-engineered small
proof-of-concept trials with putative antidepressant agents of novel mechanisms be-
yond monoaminergic targets require support (30). These investigations can form the
basis for more definitive large multicenter trials of potentially more effective antide-
pressant drugs.
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