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Objective: In many parts of the world,
second-generation antipsychotics have
largely replaced typical antipsychotics as
the treatment of choice for schizophre-
nia. Consequently, trials comparing two
drugs of this class—so-called head-to-
head studies—are gaining in relevance.
The authors reviewed results of head-to-
head studies of second-generation anti-
psychotics funded by pharmaceutical
companies to determine if a relationship
existed between the sponsor of the trial
and the drug favored in the study’s over-
all outcome.

Method: The authors identified head-to-
head comparison studies of second-gen-
eration antipsychotics through a MEDLINE
search for the period from 1966 to Sep-
tember 2003 and identified additional
head-to-head studies from selected con-
ference proceedings for the period from
1999 to February 2004. The abstracts of
all studies fully or partly funded by phar-
maceutical companies were modified to
mask the names and doses of the drugs
used in the trial, and two physicians
blinded to the study sponsor reviewed
the abstracts and independently rated
which drug was favored by the overall
outcome measures. Two authors who
were not blinded to the study sponsor re-
viewed the entire report of each study for

sources of bias that could have affected
the resulis in favor of the sponsor's drug.

Results: Of the 42 reports identified by
the authors, 33 were sponsored by a
pharmaceutical company. In 90.0% of the
studies, the reported overall outcome was
in favor of the sponsor’s drug. This pat-
tern resulted in contradictory conclusions
across studies when the findings of stud-
ies of the same drugs but with different
sponsors were compared, Potential
sources of bias occurred in the areas of
doses and dose escalation, study entry cri-
teria and study populations, statistics and
methods, and reporting of results and
wording of findings.

Conclusions: Some sources of bias may
limit the validity of head-to-head compar-
ison studies of second-generation antipsy-
chotics. Because most of the sources of
bias identified in this review were subtle
rather than compelling, the clinical use-
fulness of future trials may benefit from
minor modifications to help avoid bias.
The authors make a number of concrete
suggestions for ways in which potential
sources of bias can be addressed by study
initiators, pcer reviewers of studies under
consideration for publication, and read-
ers of published studies.

{Am J Psychiatry 2006; 163:185-194)

A. scientific debate about the effectiveness of second-
generation antipsychotics, compared to conventional an-
tipsychotics, has been going on for several years. Although
all questions have not as yet been answered, second-gen-
eration antipsychotics are now defined as the gold stan-
dard in most aspects of treatment, at least in highly indus-
trialized countries. As a result, so-called head-to-head
comparisons, i.e., randomized, controlled clinical trials
with two or more active second-generation antipsychotic
comparators, have become increasingly important as new
drugs enter the market.

Somewhat confusing is the fact that different trials com-
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paring the same two drugs have had contradictory conclu-
sions (1, 2). This effect may not be totally unrelated to the
funding sources of the trials. Conflicts of interest arising
from a pharmaceutical company’s sponsorship of clinical
trials of a drug it manufactures are obvious (3), and the as-
saciation of funding and conclusions is found in numer-
ous medical specialties (4). In this article, we present a
summary of head-to-head comparison studies in psychia-
try in which we focus on various aspects of potential bias
that may arise from such conflicts of interest. To our
knowledge, this work is the first examination of potential
bias related to study sponsorship of head-to-head com-
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FIGURE 1. Scores Assigned by Two Physicians in Blind Rat-
ings of 30 Abstracts Reporting the Outcome of Head-to-
Head Comparison Studies of Second-Generation Antipsy-
chotics?
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2 The abstracts were modified for blind ratings by replacing the drug
names with “DRUG A” and “DRUG B” and replacing the total dose/
dose range by “x.” Scores from 4 to 6 favored the sponsor’s drug,
and scores from 1 to 3 favored the comparator. Scores were as-
signed according to the following scale: 1=DRUG B is highly pre-
ferred and is the best alternative; should be considered the stan-
dard intervention in all patients, or the like; 2=DRUG B preferred to
DRUG A, but DRUG A might be promising under certain circum-
stances or the like; 3=DRUG A and DRUG B about equal, but DRUG
A is disappointing, as DRUG B had some minor advantages; 4=
DRUG A and DRUG B about equal, but DRUG A is successful because
of minor advantages; 5=DRUG A preferred to DRUG B, but further
trials still indicated; may be more costly or similar disclaimer; 6=
DRUG A highly preferred and should be considered the standard in-
tervention for all patients, or the like. in this example, “DRUG A”
designates the study sponsor’s drug and “DRUG B"” designates the
comparator, although in the actual abstracts modified for blind rat-
ings, “DRUG A” was not always used to designate the sponsor’s drug
and vice versa,

parison studies of antipsychotic medications. We also ex-
amined the association of the conclusions of head-to-
head comparison studies with the source of funding. Con-
sequently this study is not a review or a meta-analysis in
which the efficacy or tolerability of different second-gen-
eration antipsychotics is cxamined but an exploratory ap-
proach to clarifying partly contradictory study results in
the field of schizophrenia treatment.

Method

Search Strategy

We searched MEDLINE (1966-September 2003) for random-
ized, controlled trials comparing the second-generation antipsy-
chotics aripiprazole, amisulpride, clozapine, olanzapine, que-
tiapine, risperidone, sertindole, and ziprasidone. The search
terms were paired combinations of the second-generation anti-
psychotics and the term “rand*” (for “random,” “randomized,”
etc.). We excluded reviews, meta-analyses, reports focused solely
on laboratory or electrophysiological data, trials with combined
drug treatment, and reports on patient populations with diag-
noses other than schizophrenia or schizoaffective disorder. Re-
ports on drug efficacy were considered to be the primary publica-
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tion of a trial, unless the abstract stated otherwise. Secondary
publications were excluded in order to avoid multiple inclusions
of the source trial in the analysis. We also screened proceedings of
selected conferences for the period from 1999 to February 2004.
The conference reports we reviewed were limited to materials
from events attended by members of our work group.

Blinded Rating of Abstracts

On the basis of the hypothesis that funding by a pharmaceuti-
cal company may influence the outcome of a trial, we checked the
reports for information on sponsorship by a “profit-making orga-
nization.” The abstract of each study was modified to mask the
names and doses of the drugs used in the trial, and two physicians
(a psychiatrist [K.M.] and an internist [E.J.}), both of whom were
blinded to the funding source for the trial and were not involved
in the design of the evaluation, read the complete abstract and
rated which drug was favored in the overall conclusion. The rat-
ings were made on a 6-point scale proposed by Gilbert et al. (5)
and previously used in studies evaluating the association of fund-
ing and conclusions in drug trials (4, 6). The scoring method is de-
scribed in the footnote to Figure 1. For blinding, the second-gen-
eration antipsychotic names in the abstracts were replaced by
“DRUG A” and “DRUG B" (“DRUG A" was not always the sponsor’s
drug and vice versa), and the total dose/dose range was replaced
by “x.” A separate sensitivity analysis that included only peer-re-
viewed publications was carried out. Two-sided binomial sign
tests were used to test the hypothesis of potential influence of the
sponsor on the study outcome, and Cohen’s kappa was used for
measuring interrater reliability. Statistical significance was de-
fined at an alpha level of <0.05.

Identifying Potential Sources of Bias

The trial reports were read independently by two authors who
were not blinded to the sponsor of the trial (S.H., S.L.) to identify
potential sources of bias that could have influenced the results in
favor of the sponsor’s drug. We focused on several factors that
have been discussed as potential sources of bias, including fea-
tures of study design, dose ranges, titration schedules, statistics,
reporting of results, and wording of findings (4, 7, 8). If the con-
clusions of the two reviewers differed, consensus was achieved by
discussion. The second author (J.D.) checked and approved the
findings. As a reference for dose ranges, we used the following
range recommendations included in the American Psychiatric
Association Practice Guideline for the Treatment of Patients With
Schizophrenia, second edition (9): 10-30 mg/day of aripiprazole,
150-600 mg/day of clozapine, 10~-30 mg/day of olanzapine, 300-
800 mg/day of quetiapine, 2-8 mg/day of risperidone, 120~200
mg/day of ziprasidone, and 5-20 mg/day of haloperidol. For
amisulpride, we used the following dose ranges suggested in the
drug company's product information: 400-800 mg/day for
acutely ill patients and 50-300 mg/day for patients with predom-
inantly negative symptoms.

Results

Search Results

From 146 publications found in the MEDLINE search,
we excluded 61 reviews, 22 reports of additional data from
previously published trials or preliminary results, 17 re-
ports of laboratory or electrophysiological data, five re-
ports of add-on therapy with other drugs, four reports on
alternative diagnoses, 11 reports of studies that did not in-
clude a direct head-to-head comparison, and one report
on combined antipsychotic treatment, which left 25 pub-
lications for analysis. The complete trial report for one of
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the 25 publications could not be obtained, and that study
was excluded. Thirteen conference presentations of head-
to-head drug comparisons were identified, and during the
analysis, another four publications and one report in press
were identified, for a total of 42 trial reports. Of the 42 re-
ports, 32 were fully or partly funded by a pharmaceutical
company that manufactured one of the drugs used in the
trial (1, 2, 10-39). One of the 42 studies was conducted
with supplemental funding from a pharmaceutical com-
pany, although the acquisition and reporting of the data
were implemented with no input from the company (40);
this study was not included in the blinded rating of ab-
stracts, but it was included in the analysis of sources of
bias. Nine of the 42 studies were not funded by a pharma-
ceutical company (41-49). Two reports of sponsored stud-
ies did not include an abstract (10, 36). Thus, 30 trials were
included in the blinded rating of study abstracts.

Sponsorship and Outcome as Reported in Study
Abstracts

According to the ratings by the two physicians, the over-
all outcome reported in the study abstracts was in favor of
the sponsor’s drug in 90.0% of the abstracts (N=27 of 30)
(p<0.001, binomial sign test) (Figure 1). For each abstract,
the scores of the two raters were the same or differed by
only 1 point, and the two raters did not differ in whether
the outcome was judged to be in favor of the sponsor’s
drug (a score of 4, 5, or 6) or the comparator (a score of 1,
2, or 3). According to the criteria of Landis and Koch (50),
the interrater agreement was “moderate” (kappa=0.44,
p<0.001) for the numeric rating and “almost perfect”
(kappa=1.0, p<0.001) for the outcome category. Figure 1
shows the distribution of the scores for both raters. In the
sensitivity analysis that included only the abstracts that
underwent peer review (N=21), the result was virtually
identical, with 90.5% (19 of 21) rated as having an outcome
in favor of the sponsor’s drug (p<0.001, binomial sign test).
The interrater agreement was “substantial” (kappa=0.61,
p<0.001) for the numeric rating and “almost perfect”
(kappa=1.0, p<0.001) for the outcome category. Table 1
summarizes the ratings for studies comparing pairs of
drugs by whether one or the other manufacturer spon-
sored the study. Only three of these 21 reports did not fa-
vor the sponsor’s drug. These pairwise comparisons re-
vealed contrasting outcomes, depending on the sponsor
of the study, although the outcomes were derived from tri-
als involving the same two drugs.

Possible Effects of Sponsorship on Trial Outcome
and Reporting

Two authors who were not blinded to the sponsor of the
trial reviewed the study reports and identified potential
sources of bias in the following areas: dose and dose esca-
lation, entry criteria and study population, statistics and
methods, and reporting and wording of results. The char-
acteristics of the individual trials and the potential sources
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TABLE 1. Number of Reports That Favor the Study Spon-
sor’s Drug or the Comparison Drug in Industry-Sponsored
Head-to-Head Comparison Studies of Second-Generation
Antipsychotics

Number of Reports Favoring
Sponsor's Drug or
Comparison Drug

Second-Generation Antipsychotic Sponsor’s Comparison

Pair and Sponsor of Study Drug Drug
Olanzapine versus risperidone

Lilly 5 0]

Janssen 3 1
Olanzapine versus clozapine

Lilly 2 1

Novartis 1 0
Clozapine versus risperidone

Novartis 1 0

Janssen 1 0
Ziprasidone versus olanzapine

Pfizer 1 1

Lilty 2 0
Amisulpride versus olanzapine

Lilly 1 0

Sanofi-Synthelabo 1 0

of bias are summarized in a separate table (Data Supple-
ment 1) available from the first author and available with
the online version of this article at http://ajp.psychiatry-
online.org. We identified potential sources of bias as de-
batable or clear. For example, in several instances, we
identified debatable sources of bias in dose ranges for ris-
peridone, for which the appropriate range may still be ar-
guable. We identified clear sources of bias in instances in-
volving obviously inappropriate choices of dose, design,
reporting, etc. We emphasize that although at least some
of the biases we identified seemed very obvious, our anal-
ysis remains speculative, and there is no proof that the fac-
tors we identified really influenced the results. The biases
we identified are described in the following sections.

Doses and Dose Escalation

Dose ranges and dose escalation are crucial factors that
potentially influence trial outcome. In numerous trials,
dose ranges are scheduled according to the manufac-
turer’s package insert, which is problematic with antipsy-
chotic drugs. For example, in trials with risperidone, doses
up to 10 mg/day or even 12 mg/day are frequently possible
in flexible titration schedules, although this dosing level
may diminish both the efficacy and tolerability of the
drug. After the introduction of risperidone to the market,
several studies in the mid-1990s yielded evidence of an
optimal dose range of 4-8 mg/day, with an increasing risk
of extrapyramidal side effects at higher doses without any
gain in efficacy (51, 52). At the time of the earliest studies
included in this summary (1), these data were presumably
not yet accessible, but in more recent trials, the dose
ranges should have been adapted to maintain a fair level
of comparison. Trials that did not include the 4-mg/day
dose, recently referred to as the advisable dose (53), and
trials that allowed doses of up to 12 mg/day (10, 12, 34, 37,
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40) are problematic. Choosing 4 mg/day as the lower limit
of the dose range is also problematic, as downward dose
adjustment in case of side effects is not possible. Although
a dose range of 2-6 mg/day was used in trials sponsored
by the manufacturer (2, 18), and even lower doses were
used in elderly patients with schizophrenia in trials spon-
sored by the manufacturer (19, 21), competitors consis-
tently used higher doses.

Dose ranges are also problematic in comparisons in-
volving other drugs. Dosc ranges of clozapine, especially
in trials that included patients with treatment-resistant
schizophrenia, often appear to be too strictly limited (53),
resulting in relatively low mean daily doses (<400 mg/day)
(13, 14, 39). These levels are in contrast to data revealing
that doses up to 600 mg/day (54) or even 900 mg/day (55,
56) of clozapine proved highly efficacious in treatment-re-
sistant schizophrenia. In comparisons involving olanza-
pine, the upper limit of the dose range is often set at 15
mg/day (16, 20, 38), thus cxcluding the most effective 20-
mg/day dose. Use of this limited dose range possibly re-
duces olanzapine’ efficacy and may result in a misleading
conclusion of the competitor’s therapeutic superiority or
equality. The optimum dosc range of amisulpride in pa-
tients with predominantly negative symptoms ranges
from 50 to 300 mg/day (57), but in a study comparing
amisulpride with another antipsychotic, it should have
been ensured that the patients did not have significant
positive symptoms at study entry because higher amisul-
pride doses (400-800 mg/day) are necessary for treatment
of positive symptoms (30).

Finding the optimum dose escalation schedules for
both compounds in a study is difficult and may be another
source of bias (2, 12, 16, 18-20, 24, 28, 34, 40, 58). In some
cases, the bias may derive from the fact that titration is
mandatory for some drugs (risperidone, clozapine, sertin-
dole), while the comparator (for example, olanzapine)
does not require a stepwisc dose escalation. Slow titration
can prolong the time to the full onset of the therapeutic ef-
fect of a drug, and the optimal dose of the comparator may
be reached earlier. This difference plays a major role in
studies evaluating efficacy over a brief period of time. On
the other hand, side effects might be more likely to appear
with fast dose escalation. The attempt to escape the esca-
lation problem by using a fixed-dose regimen raises other
problems. Studies with fixed-dose regimens lack natural-
istic plausibility because the unrealistic limits imposed do
not reflect the therapeutic flexibility required in the treat-
ment of schizophrenia (16, 23, 32, 33, 44, 45).

Entry Criteria and Study Population

Because the second-generation antipsychotics became
available on the market one by one over the last decade, a
trial’s entry criteria with respect to previous drug treat-
ment have to be chosen carefully. Risperidone had been in
use for more than 5 years when newer drugs such as
amisulpride (32, 37), quetiapine (24, 29), olanzapine (17),
188
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sertindole (11), and ziprasidone (10) became comparators
in trials. Exclusion of patients who previously were nonre-
sponders to risperidone or any other comparator (16) is
seldom explicitly stated in reports of head-to-head trials,
although this feature could have a critical effect on obser-
vations of the efficacy of or response to antipsychotic
treatment.

For trials involving schizophrenic patients with pre-
dominantly negative symptoms, questions about the ac-
curate definition of the study population may be raised.
Even if appropriate scales for measuring negative symp-
toms, such as the negative syndrome subscale of the Posi-
tive and Negative Syndrome Scale (PANSS) or the Scale for
the Assessment of Negative Symptoms, are applied, there
is still the need for information on positive symptoms, as
they might also be present at study entry. An entry crite-
rion of a difference of 6 points between the PANSS nega-
tive and positive subscale scores may ensure that subjects
have a predominance of negative symptoms, but it leaves
room for speculation about the effect of positive symp-
toms if baseline information about positive symptoms is
not presented (30). Correspondingly, in trials involving pa-
tients with treatment-resistant illness, transparent criteria
for inclusion and exclusion of participants are also re-
quired (54), although no universally accepted definition of
treatment-resistant schizophrenia exists (59). Studies in
which antipsychotic treatment nonresponse and intoler-
ance are allowed as alternative entry criteria (14) may have
results that are difficult to interpret. If results derived from
such studies are presented in terms of efficacy in treat-
ment-resistant patients, even if the study is not explicitly
focused on this population, misunderstandings are fore-
seeable (13).

Statistics and Methods

In recent years, studies with a noninferiority design
have become a reasonable alternative to placebo-con-
trolled trials for comparison of the efficacy of antipsy-
chotic agents (60). In a study designed to prove a drug’s su-
periority over an active comparator, large sample sizes are
usually required. However, equivalence can be shownin a
one-sided noninferiority design with less effort, depend-
ing on the predicted threshold for equivalence, although it
is important to note that in a noninferiority design with a
narrow range of equivalence, the sample size required
may exceed that necessary for a superiority design. Conse-
quently, a basic requirement is to define a priori the extent
of the difference between the treatments that is consid-
ered acceptable for declaring noninferiority (61). It seems
very arguable to assume an equivalent antipsychotic effi-
cacy of a drug at a threshold of just over 60% of the treat-
ment effect achieved by the active comparator as mea-
sured by the reduction in the PANSS total score (10) or the
PANSS negative subscale score (30). Other equivalence
thresholds yield findings of more clinical relevance, but
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the thresholds differ between comparable studies (28, 32,
37, 39).

For multiple comparisons, such as those that occur with
the use of test batteries in cognition studies, an adjust-
ment for multiple testing may be necessary, but no gener-
ally accepted approach toward this statistical problem ex-
ists. One work group may confuse the reader by applying
an adjustment for multiple testing in one study (18, 20)
and not in a comparable trial (19). In some studies, the ap-
plication of an adjustment was not explicitly mentioned or
adequately discussed, despite the presence of multiple
comparisons (1, 16, 31, 62).

Another source of potential bias is a study design in
which an acute-phase trial of up to 8 weeks is followed by
a continuation phase of up to 12 months that is focused on
long-term maintenance of the treatment effect. After the
acute phase, patients who are nonresponders are discon-
tinued from the study and only those who meet the re-
sponse criteria are included in the maintenance phase
(63). This design may be acceptable for relapse studies but
leads to problems in response trials. Selecting only re-
sponders for continuation in a trial that is focused on re-
sponse (as measured, for example, with the mean reduc-
tion of the PANSS score from baseline to endpoint) as well
as further improvement alters the study population radi-
cally, necessitating careful interpretation of the results in
the follow-up (10).

Reporting and Wording of Results

A complete disclosure of all results of the head-to-head
comparison would appear to be mandatory but is not al-
ways provided. Results favoring the drug manufactured by
the sponsor are often presented in detail, and unfavorable
results often are mentioned in a brief sentence at the very
end of the report’s results section or not mentioned at all
(1, 12). Accordingly, the report’s authors may choose to
present only data from observed cases or only data from a
last-observation-carried-forward analysis, depending on
the resulting outcomes. If the last-observation-carried-
forward design showed no significant difference between
drugs, the results from the observed cases may be dis-
played in detail and presented as a significant outcome of
the study (11). The relevant population for evaluation of
the primary outcome should be stated a priori in the pro-
tocol and made transparent to the reader.

Furthermore, reporting of adverse events seems to be
selective (34, 36, 38, 62), and the corresponding level of
significance for comparisons of rates of adverse events
may not be consistently stated (21, 29). Information on
side effects that are very likely to occur, such as sedation
and weight gain with olanzapine (15, 64) or elevation of
prolactin levels with amisulpride (28), may be lacking. In
addition, in reports of extrapyramidal symptoms, detailed
information on the mean daily dose of anticholinergic
medication and the number of patients who received at
least one dose of anticholinergic medication should be
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provided. If this information is omitted, the reported fre-
quency of occurrence of extrapyramidal symptoms gives
only a vague impression of the likelihood of these side ef-
fects (23, 28).

Poster Reports and Multiple Publishing

Phrasing of abstracts is difficult, because much infor-
mation has to be made transparent to the reader in only a
few lines. Although the abstracts of many head-to-head
studies adhere to widely accepted structural standards
(65), the results stated are often highly selective. For exam-
ple, in the abstract of one study (29), a significant differ-
ence in rates of extrapyramidal symptoms that favored the
sponsor's drug is reported in detail, but the side effects un-
favorable to the drug were mentioned without corre-
sponding levels of significance.

Preliminary results of trials are often presented as poster
reports at conferences. Presentation of multiple poster re-
ports on the same trial with different first authors can lead
to the impression that independent studies have been
conducted (10, 66). If data from a previously published
trial are later used as the basis for reports focusing on sub-
populations or secondary objectives, the abstracts of the
later studies should contain a cross-reference to disclose
the source of the data at a glance (62-64, 67, 68). Stand-
alone publication of data deriving from another trial with-
out a reference to the earlier trial gives the impression that
separate trials have been conducted (18, 19).

Discussion

The first part of our analysis revealed a clear link be-
tween sponsorship and study outcome as reported in the
abstract, as 90.0% of the abstracts were rated as showing
an overall superiority of the sponsor’s drug. This finding is
in accordance with numerous previous reports of a similar
effect in other medical fields (3, 4, 6, 69). Even more strik-
ing were our findings for pair-wise comparison of different
trials that examined the effects of the same two drugs (Ta-
ble 1). We found that different comparisons of the same
two antipsychotic drugs led to contradictory overall con-
clusions, depending on the sponsor of the study. On the
basis of these contrasting findings in head-to-head trials,
it appears that whichever company sponsors the trial pro-
duces the better antipsychotic drug. This peculiar result
led us to take a closer look at various design and reporting
features. Indeed, a number of potential reasons for the as-
sociation between drug-company-sponsored trials and fa-
vorable results were identified.

Limitations to Our Approach

A first limitation is that we did not retrieve all trials that
were presented at conferences. Because no databases for
such presentations exist, we were limited to the posters
from conferences attended by members of our work
group. The conference presentations we included are
therefore not necessarily representative of all conference
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publications. We did not, however, want to exclude this
material completely, because conferences are an impor-
tant way for companies to distribute information. We
made no selection among the available reports. The main
limitation of our exploratory analysis is that it must re-
main speculative by nature. Although in some cases—for
example, the trial in which the optimal risperidone dose of
4 mg/day was explicitly excluded (10)—it is quite obvious
that the factor we identified may have biased the results,
there is no proof that it rcally did. Only a “remake” of the
study factoring out the source of bias could test the im-
pact. Furthermore, other readers may have different opin-
ions, especially about the more subtle potential sources of
bias. Finally, we emphasize that most of the identified fac-
tors were indeed rather subtle and did not reflect an at-
tempt by the drug trial sponsors to intentionally misinter-
pret their findings or to willfully mislead readers.

Benefit From Industry-Sponsored Trials

In many respects the industry-sponsored studies in-
cluded in our review met high methodological standards
(26, 27) and often surpassed non-industry-sponsored tri-
als in the quality of research methods (6, 70). Industry-in-
dependent studies are not necessarily free of bias and are
often too underpowered to find statistically significant dif-
ferences or to allow any generalization (46, 47, 71). In our
review, the sample size per group of the nine studies not
funded by a for-profit organization ranged from nine to
113 patients. Other factors that contribute to the excellent
methodological standards of industry-sponsored trials are
valid central randomization, the high quality of data ac-
quisition and management, regular auditing processes,
and the pharmaceutical company's researchers’ detailed
knowledge about the drug (6, 70). There is also no doubt
that the development of the second-generation antipsy-
chotics was a major step forward. For the first time anti-
psychotic drugs with clearly defined dose ranges were
made available, while the optimum dose, even of the stan-
dard conventional antipsychotic haloperidol, is still in
doubt. Industry-organized trials also markedly improved
our knowledge about general clinical questions such as
medication switching strategies (72), the treatment of pa-
tients with refractory disorders (34), and the overall effec-
tiveness of new and conventional antipsychotics for treat-
ment of negative symptoms (73). However, if all studies by
drug companies report positive outcomes, the findings
may lose credibility.

Suggestions for Potential Improvement

Given the unique opportunities of industry for organiz-
ing methodologically sound, large-scale trials, the associa-
tion between outcome and sponsor found in the rating of
abstracts in our study is unsatisfactory. We believe, how-
ever, that in the case of many of the problematic points
raised in the Results section, relatively simple measures
could improve the situation to an appreciable extent.
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Sponsorship and outcome as reported in the ab-
stract. Our results show that reading only the abstract of
a study is insufficient for a complete understanding of the
study findings. However, lack of time makes it difficult
even for scientific experts to read all trial reports in detail.
Therefore, peer reviewers of studies being considered for
publication should pay close attention to the conclusions
stated in study abstracts. Overall, we found that the struc-
ture of the abstracts in the current review adhered to
widely accepted standards (65), but the selection of the re-
sults and the phrasing used to convey the results needed
to be carefully scrutinized. To avoid bias in this crucial sec-
tion of trial reporting, we suggest that peer reviewers verify
whether the abstract really summarizes the overall results
of the trial in a balanced way. Detailed guidelines in this
area for peer reviewers would be useful.

Dose and dose escalation. Inhead-to-head trials, dose
ranges and escalation schemes have a major effect on the
outcome. To avoid potential bias, study initiators could
ask the competitor to provide a suggested dose range and
titration schedule for its compound, as the manufacturer
of a drug knows its properties best. Alternatively, external
experts could function as independent advisers, but they
should then be named in the report as a source of infor-
mation on the dosing regimen. In addition, responsible
agencies such as the U.S. Food and Drug Administration
(FDA) or the European Medicines Agency (EMEA) might
be given the chance to look at the protocol before the
study is begun in order to allow the correction of obvious
flaws.

Entry criteria and study population. Regarding study
population and inclusion criteria, study initiators should
follow broadly accepted standards in the characterization
of the eligible patients. Diagnostic validity is hardly ever
mentioned in sponsored trials, and theoretically heteroge-
neous outcomes may be partly due to the heterogeneity of
the study population. The use of structured clinical inter-
views may help identify the proper study population. For
example, a characterization of patients with predomi-
nantly negative symptoms has been proposed (73). Defin-
ing a valid study population is essential in studies of pa-
tients with treatment-resistant illness that focus on the
efficacy of antipsychotics, and other aspects of previous
treatment discontinuation, such as medication intoler-
ance, should not be used as alternative inclusion criteria.
Otherwise it is unclear which aspect is related to the supe-
riority of a compound (14).

Statistics and methods. A comprehensive assessment
of the statistical methods applied in the studies we re-
viewed is beyond the scope of this article. We therefore
comment only on two points that came up several times
during our review. In the last 5 years, noninferiority de-
signs have become more common, leading to a major
problem with the threshold of equivalence (74). It is hardly
acceptable to consider the lower margin of the 95% confi-
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dence interval at a level of only 60% of the efficacy of the
competitor to be a sign of noninferiority. As the trend to-
ward this type of statistical design is likely to endure, an
expert consensus on methods for setting the thresholds is
needed. Other confusing aspects include the use of vari-
ous test methods and lack of the correction for multiple
statistical tests in trials in which effects on cognitive func-
tion are examined. Recently, a guideline for standard test
batteries for measuring cognition became available (75),
and it could soon be followed by a consensus on the statis-
tical methods that should be used in this field of research.
In general, study initiators should define outcome param-
eters a priori and choose the appropriate correction
method for multiple testing. If the correction method is
applied to a subset of tests only, this fact should be ex-
plained.

Reporting and wording of results. Wording and phras-
ing of study results are surely the most debatable sources of
bias. The CONSORT (consolidated standards of reporting
trials) statement, developed in the mid-1990s, proposed a
checklist to ensure completeness of reporting and assess-
ment of the validity of trial results (76). In addition, the Inter-
national Committee of Medical Journal Editors set up a list
of uniform requirements for manuscripts, including trial
registration and complete reporting of all acquired data (77).
The recommendations leave a considerable margin for
wording and interpretation of the findings. Therefore, it is
again the responsibility of peer reviewers for scientific jour-
nals to demand balanced reporting of the results.

Readers of the trial reports should pay close attention to
the choice of the primary outcome variables and to the
presentation of the results in order to obtain a realistic im-
pression of whether a new and unknown aspect of drug
treatment, following the “uncertainty principle” (6), was
observed or whether the study was designed to yield pre-
dictable results in favor of the sponsor’s drug. The uncer-
tainty principle states that a patient should be enrolled in
a randomized, controlled trial only if there is substantial
uncertainty about which of the treatments would benefit
the patient most. For example, the appropriateness of a
trial focused on weight gain is debatable if a sponsor's
drug that is already known for its minor impact on weight
is compared to a treatment previously shown to be highly
likely to cause weight gain.

The observation that only studies with significant find-
ings tend to be published led Melander et al. (78) to coin
the phrase “evidence b(i)ased medicine.” It is noteworthy
that a guideline for “good publication practice” has been
proposed to help avoid further publication bias (79). Each
protocol registered with the European Clinical Trial Data-
base is issued a unique number, making trials traceable
and missing reports conspicuous. Unfortunately, access to
this information is limited to the study initiator and EMEA
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staff. The international Current Controlled Trials meta-
register (www.controlled-trials.com) combines national
as well as disease-specific registers, and each trial in-
cluded in the register is assigned a specific number. The
U.S. Freedom of Information Act mandates publicly ac-
cessible “electronic reading rooms” for materials available
through the Freedom of Information Act, such as, for ex-
ample, information about studies registered with the FDA.
However, in our experience, the registers are not easy to
browse.

Poster reports and multiple publishing. Publication
of findings on different aspects of the same trial in several
reports has been criticized as the “salami strategy” of sci-
entific reporting. This criticism may not always be justi-
fied, because it is simply not feasible to report in one pub-
lication all the data from a large trial with several aspects
of interest or a huge sample size. Readers’ understanding
of the different aspects covered by the study can be en-
hanced if the masses of data are split into several reports.
However, authors should always clearly state the source
reference of the data that are presented (78). Otherwise,
the reader might get the impression that several trials were
undertaken, although in fact there was only one. A similar
problem occurs if different researchers from the same trial
are listed as the first author of various conference presen-
tations or publications by the work group. Because many
scientists have only limited time and choose the abstract
as the primary information source, the underlying core
study should always be mentioned in the abstract. More-
over, data presented exclusively in conference poster ses-
sions or symposia, which normally do not undergo peer
review, must be considered problematic (70).

Is It All a Matter of Sponsoring?

The need for more industry-independent studies has
been recognized, and some have already been conducted
and published (80). Although reports from industry-inde-
pendent trials may not include biased reporting and
wording, specific design features such as dose ranges and
study populations can still remain problematic. For exam-
ple, the design of a recent industry-independent study of
Alzheimer’s disease patients (81) has been criticized (82,
83). The treatment of schizophrenia has many different as-
pects, and numerous studies will be needed to advance
treatment. It is unlikely that public funding will cover
them all. We therefore believe that the chance for further
improvement of current industry-supported trials should
not be passed up.
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