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j Abstract In recent years, so-called ‘‘effectiveness
studies’’ have gained increasing importance in the
context of evidence-based medicine. These studies
supposedly follow less restrictive methodological
standards than phase III studies in terms of patient
selection, co-medication and other design issues, and
their results should therefore be better generalisable
than those of phase III studies. Effectiveness studies,
like other types of phase IV studies, can therefore
contribute to the knowledge about antipsychotics or
other psychopharmaceuticals and supply relevant
information in addition to that gained from phase III
trials. However, the less restrictive design and inher-
ent methodological problems of phase IV studies
mean that their results cannot falsify the results of
phase III studies. The greater complexity of phase IV
studies, for example the greater variance caused by
the different kinds of confounders, means that their
results have to be interpreted with great care and
especially with a high degree of awareness of prob-
lematic design issues, such as insensitive primary
outcome criteria, biased randomisation, unblinded
treatment conditions, inclusion of chronic refractory
patients, etc. Some recently published effectiveness
studies on antipsychotic treatment of schizophrenia
will be discussed under these methodological aspects.
The main conclusions of these trials will be ques-
tioned on the basis of their severe methodological
pitfalls.

j Key words effectiveness studies Æ real world
studies Æ antipsychotics Æ SGAs Æ FGAs

Evidence-based medicine is supposed to form the
basis for a rational handling of the available diag-
nostic and therapeutic possibilities. However, al-
though such a rationalisation is desirable, it can also
be associated with many problems [37, 50]. On the
one hand there are problems associated with the
methods of evidence-based medicine. On the other,
the intentions of evidence-based medicine may be too
closely related to the aim of generating criteria for an
adequate distribution of scarce resources within the
healthcare system. Rationalisation may thus possibly
become rationing.

In the discussion of the advantages and disadvan-
tages of certain medicines, the phase III ‘‘efficacy’’
studies, such as are performed for drug licensing
applications, are being increasingly compared with
the results of so-called ‘‘effectiveness’’, ‘‘real-world’’,
‘‘pragmatic’’ or ‘‘practical’’ trials, whereby these terms
are used synonymously. Such trials are alleged to
follow less restrictive methodological standards, at
least in the view of protagonists of ‘‘effectiveness’’
studies (cf., for example, the argumentation of Lie-
berman [33]). There is a general consensus that the
results of phase III studies are not fully generalisable:
they have a high internal validity but insufficient
external validity. One of the reasons for this is the
particularly strict selection of patients according to
various clinically relevant characteristics, for example
the exclusion of comorbidity. For this reason it has
long been a tradition within clinical psychopharma-
cology to complement such studies with ones more
strongly oriented towards everyday clinical practice
and conditions, i.e. studies in patients who better
represent the patients normally presenting for treat-
ment and under conditions as close as possible to
routine care, e.g. phase IV studies (Fig. 1). However,
it was thereby always stressed that because of many
immanent methodological problems, e.g. distortion of
the real situation by lack of double-blind conditions
or any blinding, such phase IV studies, for example
naturalistic observational studies, only deliver com-
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plementary knowledge and cannot falsify the results
of phase III studies. Doubt is currently arising about
this basic assumption, which is virtually compulsory
from a methodological point of view, because of the
increasingly high esteem in which ‘‘effectiveness
studies’’ are held. Many people seem inclined to at-
tach a greater importance to the results of these
studies than to the methodologically stricter phase III
studies. This might result from criticism arising from
the increasingly common practice, especially in the
USA, to include in phase III studies not ‘‘real’’ pa-
tients from care settings but suitable persons found
through advertisements. Of course, not this ques-
tionable approach but properly performed phase III
studies in ‘‘real’’ patients should be advocated.

It is the intention of this paper to answer the
question whether effectiveness studies, which are of-
ten extremely expensive to perform and mostly
sponsored by government or public institutions, are
really as advantageous as claimed. The answer will be
based on principal methodological considerations and
a methodological analysis of some recently published
effectiveness trials on antipsychotics which did not
confirm the advantages of SGAs over FGAs that have
been found in phase III studies.

Some principal methodological considerations
of ‘‘effectiveness studies’’

What are effectiveness studies? ‘‘Effectiveness studies
are intended to fill the gap between methodologically
rigorous randomized clinical trials (RCTs) and natu-
ralistic observational studies. As such, they are hy-
brids of RCTs and naturalistic or quasi-experimental
designs and are termed ‘‘practical clinical trials’’ [77].
They are intentionally designed to evaluate the
effectiveness of the treatments under real-world con-
ditions and in representative patient samples’’ (33, p.
1070). The actual advantage of these ‘‘effectiveness’’

studies remains questionable. Do they do justice to
their claim of treating less selective samples of pa-
tients than phase III studies? (Table 1)

Some ‘‘effectiveness’’ studies might have a better
external validity in terms of sample representative-
ness. However, even this has to be demonstrated for
each study and cannot be seen as being proven
a priori. Each study sample has to be shown really to
be more representative of the ‘‘real world’’ than typ-
ical phase III samples. It is not sufficient to state that
certain inclusion/exclusion criteria from phase III
studies were not addressed, but the whole selection
process from the numbers of principally eligible pa-
tients to the number finally included has to be de-
scribed, together with full details of reasons for non-
inclusion. The degree to which the sample represents
typical patients can only be assessed on the basis of
such information.

Some effectiveness studies appear to have a dif-
ferent kind of selection of patients than phase III trials
(Table 2). For example, in the effectiveness study
comparing olanzapine and haloperidol in the treat-
ment of schizophrenia [64], of the 4,386 patients as-
sessed for eligibility, only 309 were included in the
study (7.0%). This rate is even somewhat lower than
the usual rate of 10–15% in phase III studies [19].
Often, patients with milder and more chronic symp-
toms may be selected than is the case in phase III
studies, thus making it more difficult per se to dem-
onstrate drug effects and in particular differences
between drugs’ effects, because a relevant subgroup of
patients might be partially unresponsive to a drug.
The data of the CUtLASS study serve as an example
here. In this study, the pre-post changes in the PANSS
positive score after 52 weeks amounted to only 2.0 in
the FGA arm and 1.5 in the SGA arm; these changes
are extremely low, even when one takes into account
that this study was not an acute treatment study but
rather a switch study in partially improved/stabilised
patients. A lot of studies have demonstrated much
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higher score reductions in different samples and a
range of different timeframes and conditions [4, 5, 7,
10, 32, 36, 73, 82]. Furthermore, in contrast to phase
III studies, the ‘‘real world’’ approach allows more
comorbidity, comedication, etc., so that a broader
range of information may be obtained than from the
respective phase III studies (Table 3). However, there
is often no differentiated analysis of the influence of
these variables. Thus, no advantage is taken of
the chance to learn more about these ‘‘confounders’’.

On the other hand, the inclusion of such ‘‘con-
founders’’ (from the perspective of a phase III trial)
increases the variance and results in a reduced signal-
to-noise ratio, which makes it more difficult to find
differences between two groups (ß error problem),
even if these factors are adequately considered in the
statistical analysis. It might sometimes even be diffi-
cult to judge without placebo conditions whether
there is a real drug effect, especially if the pre-post
difference is unexpectedly low and if there are no
differences between two active comparators.

Because inclusion of patients with comorbidity,
comedication, etc., means that variance is much
higher, a precise power calculation should be per-

Table 1 Comparison of
characteristics of clinical trials of
‘‘efficacy’’ with trials of
‘‘effectiveness’’ [41]

Clinical trials of ‘‘Effectiveness’’
More relaxed exclusion criteria, permitting wider range of:
Treatment settings and interventions (including adjunctive treatments)
Levels and/or types of psychopathology

Allows greater emphasis on clinical need to determine treatment (e.g. doses, etc.)
Broader scope of outcome measurement, some of which may include:

Time to discontinuation
Time to hospitalization/rehospitalization
Time to relapse
Quality of life (including ability to work, level of social functioning)

Advantages
Higher external validity
Arguably greater applicability to ‘‘real world’’ practice settings
Capacity to inform policy process
Longer duration
Can enroll large number of patients more easily

Disadvantages
Internal validity limited
Cannot be used to examine effective dose ranges
Cannot make as meaningful clinical comparisons between agents
Sizes of therapeutic effect(s) cannot be calculated

Clinical trials of ‘‘Efficacy’’
Highly restricted inclusion criteria to reduce confounding, bias
Randomization and blinding, also to reduce bias
Treatment driven by study protocol

Patients remain only in the treatment group originally assigned
Fewer treatment adjustments are allowed
Strict limitations on adjunctive treatment
Measures taken to insure all members of treatment group receive same intervention(s)

Use of well-validated outcome assessment
Advantages
Higher internal validity for clinical effects
Higher internal validity for adverse effects, tolerability
Contextual and human factors controlled for
Considered ‘‘best quality’’ clinical evidence for informing treatment decisions

Disadvantages
Stringent inclusion criteria limit external validity
Outcome measures may not reflect crucial advantages and limitations of interventions being studied
Outcome measures may not address issues most important to patients and families
Often short in duration

Table 2 Special characteristics of samples in effectiveness studies

No exclusion of comorbidity
No restriction of severity
Suicidality allowed (?)
All age groups allowed
No exclusion of patients with certain pre-treatments
Partial non-responders/chronic cases not excluded
Comedication allowed
Etc.

Advantage efficacy, tolerability, compliance can be measured in ‘‘real world’’
conditions
Disadvantage increase of variance (‘‘more noise’’), reduced effects (e.g. small
pre-post differences in the CUtLASS study)

Table 3 Methodological restrictions of effectiveness studies

More noise, reducted signal detection, increased ß-error problem
Often completely unblinded procedure fi bias of doctors and patients

influence results.
The so-called ‘‘blind rater’’ is often not really blind

If no statistically significant difference between two active components,
difficult to draw conclusions: real result or ß-error problem?

Lack of placebo control, unclear whether real drug effect
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formed and published. It should be based not only on
the between-group difference and the standard devi-
ation taken from phase III study results but also on
the at least hypothetically reduced delta values of such
an effectiveness study, taking into account the higher
variance and thus the reduced signal/noise ratio.

Given the fact that these pragmatic trials mostly
compare two active compounds, it should be accepted
on the basis of the traditional methodology of clinical
psychopharmacological trials that only proof of
superiority in the statistical sense counts, while the
failure to demonstrate a statistically significant dif-
ference cannot be interpreted as showing that both
treatments are comparable. The latter conclusion is
not permissible for principal methodological reasons.
A different statistical design is required to demon-
strate equivalency: the so-called equivalency design.
The lack of a placebo group in ‘‘effectiveness’’ trials
also has consequences for study design and possible
methodological pitfalls [1, 3, 45, 46]. Without a pla-
cebo control one cannot be sure that the active drugs
are being compared in a drug-sensitive sample. The
worst-case scenario is that the drugs show no out-
come difference because they are not effective at all in
the respective sample. This is not as unlikely as some
people might believe. In the field of antidepressants,
failed studies—in the sense that in a three-arm study
comparing an experimental drug with a standard
comparator and placebo not even the standard com-
parator (internal validitor) differs from placebo—are
quite common. In recent years there has even been an
increasing number of failed studies, especially in the
United States, in the field of antipsychotics, although
the antipsychotics generally have a larger effect size.
Several factors are relevant in this context such as low
inter-rater reliability, especially in huge multicentre
trials, inclusion of less responsive patients, more
chronic patients with residual symptomatology or
comorbid patients, no restriction of permitted
comedications, etc.

It should be questioned whether so-called prag-
matic primary outcome criteria such as ‘‘non-dis-
continuation’’, or similar categorical endpoints like
‘‘level of caring’’, really are ideal outcome criteria,
given the fact that they can easily be influenced by the
investigators (who may be biased by their expecta-
tions if they are not blinded) and are of poorer psy-
chometric value than dimensional ones. It can be
generally questioned whether ‘‘non discontinuation’’
really reflects only efficacy and tolerability aspects or
whether also other parameters beyond drug effects are
involved, e.g. the confidence in the therapeutic con-
cept. For example, therapeutic concepts like psycho-
therapy, herbal drug therapy, etc., might be more
acceptable to a subgroup of patients, although they
may have a lower level of efficacy. Different aspects of
tolerability can have different effects on discontinua-
tion, depending on the specific tolerability problems
and on the time patterns of side effects. Thus, one can

presume a priori that severe extrapyramidal symp-
toms occurring right at the start of a study result in an
early drop-out, the slow development of weight gain
rather a later drop-out, and tardive dyskinesia (TD)
or in most cases even metabolic disorder a much later
drop-out. This means that a rough measurement like
‘‘discontinuation’’ or ‘‘time to discontinuation’’ cau-
ses a biased distortion per se with respect to the
individual antipsychotics being evaluated. This be-
comes even worse if the transition from the pre-
treatment antipsychotic to the study antipsychotic is
taken into consideration, especially if it is direct,
without a sufficiently long wash-out phase. Depending
on the pharmacological profile of the respective pre-
treatment drug, for example in terms of D2 potency,
anticholinergic or antihistaminergic properties and
the related pharmacological profile of the study drug,
several problems can appear immediately after tran-
sition [6]. These can include reduced antipsychotic
efficacy, discontinuation symptoms, hangover of side
effects wrongly attributed to the study drug, phar-
macodynamic interactions in terms of oversedation,
histaminergic or cholinergic rebound phenomena,
etc. Thus, there are good and bad combinations of
drugs for this transition process. Theoretically, the
best transition is one in which the pre-treatment and
the study drug are identical. There are also other
critical issues that need to be considered in this
context [80, 81].

Another measure of global outcome used as a
primary outcome criterion in effectiveness studies is
‘‘quality of life’’. There is no doubt that this is an
important outcome criterion which reflects the sub-
jective dimension of the patient’s experience [24, 27,
55]. The classical approach in quality of life research
assesses quality of life using a self-rating scale in or-
der to guarantee the subjective perspective. The SF36
[78, 79] is particularly widely used in psychiatry as
well as in other fields of medicine, but there are also
several other scales to assess this dimension [9, 60,
61]. The quality of life scale developed by Heinrichs
[17] is often used in schizophrenia research, although
it is not a self-rating instrument and might rather
measure negative symptoms than quality of life in the
stricter sense. It has only a modest correlation with
self-rating scales of quality of life [59].

There are pros and cons for the use of self-rating
scales. They give a complementary view to the ob-
server rating of the same construct/dimension [43,
49]. The correlation between the observer ratings and
self-ratings might not be high and may be quite
changeable, depending on the psychopathological
state in terms of severity and type of symptoms [58].
It is often unclear exactly what self ratings of quality
of life reflect: severity of the psychopathological state
in the global sense, certain dimensions of the psy-
chopathological state, e.g. depression, current mood
more than real depressive symptoms, side effects of
drugs, or the psychosocial situation [2, 14, 24, 59, 62,
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76]. If such a scale is used as the primary outcome
criterion of a study, it is doubtful whether it is sen-
sitive enough to detect inter-group differences of
treatment-induced changes, given the high variance
of self-rating in general and of self ratings of quality of
life in particular. Not many of the studies on anti-
psychotics that used a quality of life scale as a sec-
ondary outcome criterion found significant
intergroup differences [24]. Thus, the use of a quality
of life scale carries a high risk of not finding signifi-
cant differences between two drugs, especially if both
are active drugs.

Randomised control-group studies sponsored by
drug companies are often accused of being heavily
biased, even phase III studies used to license a drug. It
would indeed be possible to bias the results of a study,
especially studies comparing two active compounds,
for example when selecting the dose seen to be
equivalent. Indeed, such subtle factors can result in
the situation that the second generation antipsychotic
A from drug company A is found to be superior to the
second generation antipsychotic B from company B in
a drug trial organised/sponsored by company A, while
the opposite result is obtained from a similar active
comparator study organised/sponsored by company
B. However, contrary to what many experts may have
assumed, apart from these kinds of subtle influences a
methodologically oriented review of this issue found
no serious methodological distortions of recent trials
on antipsychotics [18]. From a more realistic point of
view this does not appear surprising given the fact
that all RCTs used for licensing a drug are under strict
methodological control by drug authorities. Protago-
nists of ‘‘effectiveness’’ studies often underline that
their own study or other effectiveness studies are not
sponsored by a pharmaceutical company, which
seems to imply that they assume that drug companies
intentionally bias studies. In this context it should be
considered that other sponsors, even public domain/
government sponsors, could theoretically cause
unintentional or even intentional distortion of the
methodology of a drug trial, e.g. with the aim to prove
the beneficial aspects of a cheap drug. Because this
hypothesis cannot be completely rejected, at least not
a priori, the type and interest of a public sponsor (e.g.
government institution, insurance company, etc.)
should be carefully analysed for potential conflicts of
interest and possible bias of design issues such as fair
randomisation, selection of compounds, dosing
strategies, etc.

In order to demonstrate some of the methodolog-
ical problems of ‘‘effectiveness’’ studies, four such
studies on antipsychotics, published in recent years,
will be described below: CATIE [35], CUtLASS [22],
and the studies by McCue et al. [39] and Rosenheck
et al. [64]. These studies are often cited by critics of
the advantages of the modern antipsychotics as evi-
dence that modern antipsychotics are not superior to
the classical antipsychotics. It is interesting that all

four studies were published in high-ranking journals,
although they have considerable methodological
shortcomings which mean that the conclusions drawn
are not tenable, especially not when they are used to
falsify the results of phase III studies.

The CATIE study

There is no doubt that the CATIE study (‘‘Clinical
antipsychotic trials of intervention effectiveness’’),
performed in the USA, is an important study when
one considers, for example, the large sample size
(N = 1,493 in 57 centres), the complex design with
several parallel treatment arms, the 18-month dura-
tion of treatment of the first phase, inclusion of
sequential treatment phases, etc. (Phase 1 of the study
was published in 2005; 35). Also, the double-blind
conditions of this study and the sophisticated and
comprehensive statistical analysis of the extensive
database are appealing. The fact that the study had a
public sponsor, the NIMH, and surely cost an enor-
mous amount of money further underlines that its
results could be expected from the outset to be of
great importance. This was also highlighted by its
publication in a high-ranking journal. However, the
methodology of the CATIE I study has given rise to
much criticism and many concerns [15, 23, 25, 41, 47,
63, 81].

The primary outcome criterion of the CATIE I
study was ‘‘discontinuation of treatment for any
cause’’—which is increasingly used as an outcome
criterion in effectiveness studies (for example, 75).
This ‘‘effectiveness measure’’ generally reflects effi-
cacy in the narrower sense and safety, but in the
CATIE study it even includes doctors’ and patients’
decision-making [72].

As explained above, the ‘‘non-discontinuation’’
criterion is not as unproblematic as it might appear at
first glance. This is especially relevant when consid-
ering that most of the patients were not treated de
novo, but were switched from one drug to another.
Depending on the pharmacological profile of both the
respective pre-treatment antipsychotic and the
respective study antipsychotic, this switch can have
severe complications, e.g. cholinergic or histaminer-
gic rebound if the pre-treatment antipsychotic is
anticholinergic or antihistaminergic and the study
drug not. There is no risk of such problems if both
drugs have anticholinergic or antihistaminergic
properties. Such reasons might at least partially ex-
plain the high drop-out rate in the first weeks of the
study as well as the differences found between the
groups, even though patients were allowed to con-
tinue taking their pretreatment antipsychotic for a
maximum of only 4 weeks after randomisation to the
study drug. Of special interest in this context is that
the percentage of patients in the olanzapine and ris-
peridone groups who had been pre-treated with the
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same antipsychotic was much higher than in the other
groups, which might have had a positive influence on
the outcome of these subgroups [11].

It should be taken into consideration that this
study was not an acute treatment study which was
subsequently continued as a maintenance study, but
that at the time of recruitment the patients were
apparently rather in a partially stable, subacute or
even partially remitted psychopathological condition.
The study was therefore primarily a kind of switch or
even maintenance study. Furthermore, the sample
consisted of relatively chronic patients, with an
average of 14.4 (±10.7) years since the first antipsy-
chotic medication. The proportion of partially treat-
ment refractory patients is not mentioned but has to
be seen to be an important confounder in such sam-
ples of chronic patients [41]. According to the pub-
lished recruitment criteria, patients refractory in the
stricter sense were excluded. However, the average
time since the last acute psychotic episode was
3 months and, since the average PANSS total score
was 76 (indicating a relatively high degree of severity)
and most of the patients were already being treated
with antipsychotics, it has to be concluded that the
average therapeutic response was insufficient or, to
put it differently, the therapeutic response was
insufficient in a relevant subgroup of patients. It is
much more difficult to ascertain differences between
antipsychotics under substable/stable or partially
drug unresponsive conditions than under acute
treatment conditions since under the latter allow even
a less effective drug to demonstrate ‘‘good efficacy’’
for a certain time. We know that even when stable and
particularly remitted patients are switched from an
antipsychotic to placebo it usually takes months until
relapses occur [20]. Thus the ‘‘good efficacy’’ might be
at least partially pseudo-efficacy. Total PANSS scores
improved over time in all groups and the mixed
model revealed significant variation in treatment ef-
fects over time (P = 0.002). However, according to a
comment by Meltzer and Bobo [41] the improvements
in the PANSS scores after 6 weeks were less than half
those reported in clinical trials with more acute pa-
tients, even in the olanzapine-treated group ([41], p.
18). Apart from this principal selection bias, appar-
ently the sample is an excellent representation of the
real world situation: of 1,894 patients screened, 1,493
were randomised and the published reasons for non-
inclusion seem acceptable.

As to the primary outcome criterion of time to
discontinuation, the studies main finding is that the
second generation antipsychotic (SGA) olanzapine
was somewhat superior to the other SGA and the
first generation antipsychotic (FGA) perphenazine.
‘‘The time to the discontinuation of treatment for
any cause was longer in the olanzapine group than
in the quetiapine group (hazard ratio, 0.63;
P < 0.001), the risperidone group (hazard ratio,
0.75; P = 0.002), or the perphenazine group (hazard

ratio, 0.78; P = 0.021). However, the difference be-
tween the olanzapine group and the perphenazine
group was not significant after adjustment for
multiple comparisons (required P value, £0.017).
Within the cohort of 889 patients who underwent
randomization after ziprasidone was added to the
trial, those receiving olanzapine had a longer
interval before discontinuing treatment for any
cause than did those in the ziprasidone group
(hazard ratio, 0.76; P = 0.028). However, this dif-
ference was not significant after adjustment for
multiple comparisons (required P value, £0.013)’’
([35], p. 1212). The most general conclusion, which
was also widely received by the public and pub-
lished in several eminent newspapers, was that (in
terms of effectiveness) the SGAs are not superior to
the FGA perphenazine [35]. Methodologically strin-
gent calculations of several secondary endpoints
were performed which demonstrated trends or even
statistically significant differences between some
antipsychotics in PANSS-related efficacy measures
or tolerability measures such as extrapyramidal
symptoms (EPS), weight gain, etc. The tolerability-
related data in particular more or less confirmed the
known tolerability pattern of the individual anti-
psychotics.

Given the sensitive point of dosing issues men-
tioned above [18], it seems problematic that one of
the drugs (olanzapine) could be administered at a
daily dose of up to 30 mg, which is significantly more
than the licensed and recommended daily dose (rec-
ommended dose in the USA according to the Physi-
cians’ Desk Reference: 5–20 mg/day), while all other
neuroleptics were administered within the range of
the licensed dose. It also seems questionable that
perphenazine was intentionally allocated a rather
lower dosage range (8–32 mg/day) than is usual with
the intention to reduce the risk of EPS ([35], p. 1218).
According to the Physicians’ Desk Reference, the
recommended dose for perphenazine in the USA is 8–
64 mg/day. The higher dosing of olanzapine (up to
30 mg/day), which resulted in an average daily dose
of 20 mg, may explain the better ‘‘effectiveness’’
(especially in the sense of a lower drop-out rate due to
better efficacy) of olanzapine. The fact that olanzapine
still had a fairly favourable drop-out rate even at this
high dosage (despite weight gain and changes of
metabolic parameters) shows that this neuroleptic
obviously has a high general tolerability margin, and
indicates that adverse events such as weight gain only
result in drop-out after a considerable delay.

Beside the question whether the study had suffi-
cient power to find statistical differences in the main
outcome criterion between the groups, especially be-
tween the SGA group and the perphenazine group, the
decisive problem is that all patients who presented
with TD at the start of the study were excluded from
randomization to the perphenazine group (the only
representative of the FGAs) but not from randomi-
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zation to one of the SGAs. As can be seen from the
comparison of the numbers of patients in the various
treatment arms, this was the case in a relatively large
number of patients. There were only about 260 pa-
tients in the perphenazine arm while the SGA arms
had about 340 patients each. Altogether, 231 patients
with TD were excluded from randomisation to the
perphenazine group. Of course, such a procedure that
favours one treatment arm and thus automatically
discriminates against the others represents a severe
methodological error. It is difficult to understand why
this shortcoming in the study design was overseen or
even knowingly accepted. The possible explanatory
argument that one cannot treat patients with TD with
a classical neuroleptic (and thus harm them further...)
does not solve the methodological dilemma as one
thus implies in circular argumentation that one
actually already knows that perphenazine (similar to
other FGAs) bears a higher risk than SGAs of causing
extrapyramidal side effects and thus also TD. How-
ever, perphenazine was chosen as the representative
of the FGAs on the assumption that it may bear a
comparatively lower EPS risk ([35], p. 1215). It is
known that TD correlates with the general risk of EPS
and that the occurrence of early dyskinesia or par-
kinsonism is a predictor of the later development of
TD [42, 57]. If one removes in a randomised, control-
group study these risk patients from the treatment
arm receiving an FGA, but leaves them in the groups
receiving an SGA, one can no longer discern the ac-
tual advantages of the SGAs compared to the FGA.
Better extrapyramidal tolerability is known to be the
main advantage of the SGAs. It is therefore almost
contrary to the expectations that even so the study
found a certain advantage in this respect for SGAs
compared to perphenazine. Of course, this methodo-
logical shortcoming means that the EPS risk of per-
phenazine itself was completely underrated. In this
context it should also be considered that not only the
motor disturbances of EPS are relevant but these
symptoms can also have an impact on psychopatho-
logical domains such as negative symptoms, depres-
sion and cognitive disturbances. Going beyond the
EPS-related problems, it might also be assumed that
patients with TD represent a more severely ill group
of schizophrenic patients with a poorer prognosis.
There are at least some data indicating that this might
be the case [16, 34, 52–54]. Finally, it should be
underlined that the exclusion of TD patients from
randomisation lead in addition to differences in the
frequency of drug applications per day to a partial
unblinding of the study [15].

The CATIE research group later attempted to
defend this error in design [33], although none of
their arguments seems convincing. For example, the
publication states that in order to control for the
subgroup of patients with TD, they were excluded
from the statistical analyses comparing SGAs with the
FGA perphenazine [35]. However, why were they then

included in the study? Why do they appear in the
graphical representations of the survival analysis on
time to discontinuation? Why do they appear in
the table of outcome measures: olanzapine group
N = 336, etc., while perphenazine group N = 261?
One would expect a similar number in each group if
this randomization failure had been corrected.

Even though the patients with TD were removed
from all groups in the statistical analysis, as far as
perphenazine is concerned this still does not fully
correct another principal methodological problem
related to the TD issue. If a special risk group of pa-
tients is not included in a drug trial, because one of
the drugs is known to be harmful, then the design is
biased in favour of this drug. It would be interesting
to know why a study sponsored by public/government
money had such an unfair design that gave an old/
cheap drug a much better chance of success. If the
same approach would have been applied concerning
the risk of weight gain, antipsychotics with a known
risk could potentially be shown not to have this risk.
Why were overweight patients or, to go to the ex-
treme, patients with diabetes (about 11% of the total
sample!) not excluded from the olanzapine group, for
example?

Returning to the implications of the primary out-
come criterion ‘‘all-cause discontinuation’’ (ACD), a
recently published critical review and reanalysis of the
main CATIE results [81] seems of greatest impor-
tance: ‘‘…, some of the drawbacks of the ACD ap-
proach are not well understood in part because of
unfamiliarity with the way ACD was assessed and
problems with the use of hierarchical criteria to
establish the primary reason for medication discon-
tinuation. Using the time until ACD as an endpoint
cannot by itself capture the complexity of the trajec-
tory of a patient’s response to a new medication. In
particular, it is quite plausible that switching medi-
cations upon entering CATIE phase 1 would reduce
some symptoms, which then would lead to greater
desire to make another medication switch. Using ACD
criteria, a comparison with CATIE subjects who
coincidentally remained on treatment with their pre-
switch medication would make it seem that switching
was detrimental when in fact it could have been
helpful. Another major limitation of the ACD was
omitting the recording of the reason for stopping
study medication whenever the ACD was considered
to be a ‘‘patient-decision’’ discontinuation. This
means that patient-initiated discontinuations could
never be classified as a tolerability discontinuation.
Since the ACD was done by the patients’ clinicians,
this approach may have underestimated the propor-
tion of side effect discontinuations whenever the
patient disagreed with his or her clinician. Moreover,
retaining the ‘‘patient-decision’’ discontinuation
subgroup in the attributable risk estimates of tolera-
bility discontinuations further minimizes the attrib-
utable risk estimate of the role of side effects relative
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to other causes of discontinuation. For these
assumptions to be valid would require the very opti-
mistic assumption that CATIE clinicians never
underestimated tolerability concerns in their patients.
Otherwise, this mutually exclusive approach will lead
to significant underestimation of the proportion of
CATIE discontinuations caused by tolerability prob-
lems. It can be argued that excluding the ‘‘patient
decision’’ subgroup from the attributable risk esti-
mate of role of tolerability in medication discontin-
uation is a better approach to mitigate against these
biases. A reanalysis using an adjusted N of 1,061
evaluable subjects changes the attributable portion of
tolerability discontinuation from 14.9 to 38.5%.
Regarding specific side effect-medication pairs of
interest, the attributable risk of extrapyramidal
symptoms as a reason for discontinuing perphena-
zine increases from 8 to 21% and weight-related
discontinuations from olanzapine from 9 to 28%.’’
([81], p. 12).

Some other methodological problems will be
summarised only briefly here as they were addressed
by other critical reviews: one of the points mentioned
by Glick [15] was the partial unblinding connected
with the different schemas of drug administration as
well as complications due to the large number of sites
involved in the study and some statistical issues;
Meltzer and Bobo [41] mentioned the possibility that
a high number of patients were already drug refrac-
tory before entry into the study and that patients
could be reassigned to those antipsychotics which
they had taken before without adequate efficacy or
tolerability.

As mentioned above, the study has received a lot of
publicity, particularly in the general press, where it was
portrayed as showing that SGAs are for the most part
not better, but much more expensive, than FGAs. This
conclusion is not tenable because of the methodologi-
cal failings described above and elsewhere [25, 47].
However, to end on a more positive note, many other
results not only from phase 1 but also phases 2 and 3 are
of relevance for clinicians, e.g. on different side effect
patterns of individual SGAs, on metabolic issues, on
meaningful sequences of antipsychotic treatment in
case of partial non-response, on the unique efficacy of
clozapine in refractory patients, etc. [41, 74].

The CUtLASS study

The results of the first part of the Cost Utility of the
Latest Antipsychotic Drugs in Schizophrenia Study
(CUtLASS I) was published, like CATIE, in a high-
ranking journal. This is astonishing given the signif-
icant methodological shortcomings that become
apparent when the publication is examined more
closely, and that cast doubt on the validity of the
conclusions drawn from the results. Like the CATIE

study, CUtLASS I was not sponsored by the phar-
maceutical industry but by a government body (the
National Health Service).

CUtLASS I was an effectiveness study performed in
the UK [22] involving psychiatric services of five
medical schools. Patients (N = 227) enrolled required
a change in treatment because of inadequate response
to or adverse effects from their pre-treatment, so that
the study can be classified as a switch study. They
were randomly prescribed either FGAs or SGAs (other
than clozapine), with the choice of individual drug
made by the managing psychiatrist. The study was not
blind in the strict sense but used a so-called blind
assessment approach. The sample was characterized
by symptomatically stabilized, relatively chronic,
partially non-responsive patients of community psy-
chiatric services with a mean illness duration of about
14 years. The reasons for referral were as follows:
inadequate drug response to pretreatment alone in
44% (FGA arm) and 54% (SGA arm) of patients; ad-
verse effects alone in 30% (FGA arm) and 12% (SGA
arm); presence of both reasons in 26% (FGA arm) and
34% (SGA arm).

Beside the primary outcome criterion quality of
life, other outcome measures were symptoms, adverse
effects, patient satisfaction and costs of care. Treat-
ment duration was one year. The study found no
advantage of SGAs over FGAs on Quality of Life Scale
scores, symptom scores or discontinuation rates after
one year of treatment; costs were similar. After
52 weeks, the average pre-post difference in scores on
the PANSS positive subscale was )2 points in the FGA
arm and )1.5 points in the SGA arm; changes in the
PANSS negative subscale were also small: )3.3 in the
FGA arm and )1.8 in the SGA arm. The authors
concluded that in people with schizophrenia whose
medication is changed for clinical reasons, there is no
disadvantage across one year in terms of quality of
life, symptoms or associated costs of care in using
FGAs rather than non-clozapine SGAs. This is prin-
cipally a fair conclusion from the results of the study.
However, it is astonishing that the prescription of
cheaper drugs does not lead to a significant reduction
of direct health costs, apparently because the reduc-
tion in the budget for antipsychotics is compensated
for by higher costs for inpatient treatment. This seems
important under health economic aspects because the
tendency to prescribe cheaper drugs is mostly driven
by the desire to reduce health costs. The prescription
of cheaper drugs apparently does not automatically
achieve this goal.

Without going into too much detail, it can be
stated that many design characteristics of CUtLASS 1
are open to criticism [48]:

• The sample size was quite small (N = 227 random-
ized; N = 185 after one year) for comparison of active
drug regimes, although in the discussion of the results
the authors tried to argue against this assumption.
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• The main outcome criterion, quality of life, is gener-
ally not very sensitive for outcome differences be-
tween two drug treatment groups. In a review of
controlled studies comparing SGAs with FGAs, only a
few studies showed an advantage for the tested SGA
[24]. Quality of life might often be more closely
associated with depressive or negative symptoms than
with psychotic symptoms [60, 61]. The quality of life
scale from Heinrichs et al. [17] was developed pri-
marily as an instrument for rating the schizophrenia
deficit syndrome. It is an observer-rated instrument,
based on a semi-structured interview, and not a self-
rating instrument as is usual for the assessment of
quality of life. Thus, quality of life, and especially the
scale from Heinrichs et al. cannot be seen to be an
ideal primary outcome criterion and its validity as a
measure for quality of life in the stricter sense might
be questionable.

• The so-called ‘‘blind assessments’’ used in the study
cannot be considered to be equivalent to blind or
double-blind conditions. The doctor responsible for
the patient’s care selected the drug from either the
FGA or SGA group, and patients were informed which
drug they were receiving. Even if the ‘‘blind rater’’ did
not belong to the ward they might have been influ-
enced by open or latent hints from the doctors or
patients.

• Randomization was only used to assign patients to the
FGA or SGA arm. The study thus compared the pri-
mary choice of any SGA to the primary choice of any
FGA and not specific agents.

• The selection of drugs in the FGA arm was apparently
biased (see below!): 58 of 118 patients in the FGA arm
(49%) received sulpiride. Sulpiride is a low-potency
FGA that is a more selective D2 antagonist than hal-
operidol and has strong chemical similarities to the
SGA amisulpride.

• Only 59% of patients continued taking their originally
assigned medication for the full year: 65% (71/109) of
patients in the SGA arm and 54% (64/118) in the FGA
arm.

• Adjunctive medication was allowed (although the
protocol discouraged antipsychotic polypharmacy)
but not taken into account in the analysis as a possible
confounder or considered in the interpretation of the
results.

It is unclear why the physicians so frequently
prescribed sulpiride since a Cochrane Review failed to
find substantial evidence that it was superior even to
placebo, let alone either FGAs or SGAs [67]. This
corresponds to the experience in many European
countries in which sulpiride, at low doses, is rather
used as a kind of atypical antidepressant than as an
antipsychotic. Relatively high dosages are considered
necessary for its use as an antipsychotic in patients
with positive symptoms [8]. Of interest is that the
prescription rate of sulpiride in the UK does not
correspond to the high prescribing rate in the

CUtLASS study. In 2005, for example, the average
defined daily dose (DDD) prescription rate for sul-
piride in the UK was 1.25% of the prescribed anti-
psychotic (IMS/Midas[Sergeant] database). What led
to such a large difference between the relatively low
prescribing rate of sulpiride in the UK and the over-
proportionally high rate in the CUtLASS study?
Should one surmise that the doctors were directly or
indirectly encouraged to use sulpiride? Why does
haloperidol play such a minor role in the CUtLASS
study when it is ranked third in the list of prescribing
frequencies of FGAs in the UK (IMS/Midas[Sergeant]
database)? All these points could lead one to assume
that sulpiride was actively employed as a surrogate for
the more expensive derivative, amisulpride. Amisul-
pride is categorized as an atypical neuroleptic on the
basis of its clinical characteristics and hypotheses
have been proposed as to the pharmacological
mechanisms that are relevant for its atypicality [44].
Although sulpiride does not have all the pharmaco-
logical characteristics of amisulpride, in the spectrum
between typical and atypical neuroleptics it still ap-
pears rather to be closer to the atypicals, whereby it
has the special property of being a relatively weak
potency neuroleptic. The authors of CUtLASS argue
that it would have to have remarkably superior effi-
cacy and relative atypicality to negate a real advantage
of SGAs, particularly as any such effect would be di-
luted by the other FGAs [22].

One commentary [65] on the study claimed that
some of its design features may be viewed as
strengths: the novel design is closer to ‘‘real-world
practice’’ than typical monotherapy trials because
treatments are always unblinded and numerous drugs
are available in real practice; although researchers
have focused on differentiating the SGAs from one
another, both practice guidelines and physician
behaviour suggest that they are treated as a class in
clinical practice which justifies evaluating them as a
class, as is the case in CUtLASS 1 [65]. However, the
fact that doctors were allowed to choose each patient’s
drug from within the class of FGAs and SGAs was
criticised by another commentary [33] since it meant
that unequal numbers of patients were assigned to the
various drugs within each class; the large range of
drugs in each treatment arm complicates the inter-
pretation of the results and makes it impossible to
draw any conclusions about cost effectiveness, efficacy
or side effects of a specific drug. The non-random
selection of drugs combined with the large numbers of
drugs and small numbers of patients per group mean
that the study only had adequate statistical power to
compare groups of drugs rather than individual ones,
and the pooling of drugs within classes presumes that
all of the various drugs are pharmacologically equiv-
alent, which is very unlikely [33].

A range of sophisticated analytical methods were
applied to the CUtLASS data, including multiple
imputation to address missing data, and minimally
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significant clinical differences were tested to properly
support the conclusion that at least in this study FGAs
are not inferior to SGAs. In his commentary on the
study, Rosenheck writes that these methods might
represent an advance for the field in contrast to the
potentially biased analytic strategies (most notably,
use of last observation carried forward) used in many
earlier studies [65]. However, on the other side, this
excessive statistical computation of the data could also
be seen as too far-reaching an abstraction from reality.

The small changes in the PANSS positive and
negative symptoms scales (in a 1-year study!) are ei-
ther indicative of a drug-insensitive sample or of weak
efficacy of the prescribed antipsychotics, meaning
that a placebo control would have been necessary to
demonstrate a real drug response. For comparison,
CUtLASS 2 [32], a similarly designed randomised
controlled trial of the effectiveness of prescription of
clozapine versus other SGAs in treatment-resistant
schizophrenia, enrolled patients whose medication
was being changed because of poor clinical response
to two or more previous antipsychotic drugs, not
because of adverse events as well (as was the case in
CUtLASS 1) and found an average pre-post difference
of about six points in the PANSS positive subscale and
of about five points in the PANSS negative subscale.
Although CUtLASS 2 found a statistically significant
difference of )4.93 points (P = 0.013 between cloza-
pine and a group of novel SGAs in the PANNS total
score change, no such difference was found in the first
outcome criterion, the Quality of Life score, which
again questions the sensitivity of quality of life for
finding differences between different drug treatments.

Other studies

The effectiveness study by McCue et al. [39] addresses
acute treatment conditions with antipsychotics. In
this study, from a screening sample of 584 admissions
with a diagnosis of acute schizophrenia, schizoaffec-
tive or schizophreniform disorder, a sample of 327
newly admitted patients was randomised to open-la-
bel treatment with aripiprazole, haloperidol, olanza-
pine, quetiapine, risperidone or ziprasidone for a
minimum of 3 weeks. The authors report that the
study was not supported by pharmaceutical compa-
nies. There is no mention at all of a sponsor. Condi-
tions were unblinded, i.e. patients and doctors were
aware of the antipsychotic being prescribed. It is
interesting that the average dose of haloperidol was
quite high (range 4–30, mean 16 mg/day) compared
to recommendations from advocates of a low-dose
regimen with haloperidol [56], even compared to the
suggestions of the APA practice guideline (which
recommends a dose range of 5–20 mg/day) [30],
which underlines that the haloperidol low-dose ap-
proach in particular might often not fit to real world
conditions. The average dose of most of the SGAs was

more or less in the recommended range. In the first
effectiveness measure (improvement in mental status
so that the patient no longer required acute in-patient
care), haloperidol (89%), olanzapine (92%) and ris-
peridone (88%) were found to be significantly more
effective than aripiprazole (64%), quetiapine (64%)
and ziprasidone (64%). There were no significant
intergroup differences in changes from baseline to
endpoint in BPRS ratings, the second measure of
effectiveness, with any of the treatments. It should be
considered that the main outcome criterion
(‘‘improvement in mental status so that the patients
no longer require acute inpatient care’’) may have
been voluntarily biased by the study physicians.
Interestingly, the statistically significant difference in
the main outcome criterion is not reflected in statis-
tically significant differences in the BPRS improve-
ment scores. Prophylactic or intervention treatment
with anticholinergics (see below for comments on the
problems of prophylactic treatment with anticholin-
ergics!) was allowed, and 47% of haloperidol patients
received anticholinergics whereas none of the olan-
zapine or aripiprazole group did, for example. This
explains why there were no differences in the pre-post
change of score on the Simpson Angus Scale between
treatment groups. Several other comedications were
allowed (haloperidol, benzodiazepines, diphenhydra-
mine, antidepressants, mood stabilisers), which might
confound efficacy, effectiveness and tolerability mea-
sures.

The 12-month effectiveness study by Rosenheck
et al. [64], sponsored by the Veterans Administration,
compared olanzapine with haloperidol in 309 patients
with schizophrenia or schizoaffective disorder using a
randomised, double-blind, control-group design. The
patients were recruited and treated in 17 US Depart-
ment of Veterans’ Affairs medical centres. A total of
4,386 patients were assessed for eligibility, but only
2,141 (49%) found eligible for further assessment. Of
these 2,141 patients, 1,530 (35%) either refused to
participate or their clinicians refused to allow them to
participate; 7% could not participate for other rea-
sons; and only 309 (7%) of the original number as-
sessed for eligibility provided informed consent and
were randomised. These data underline that effec-
tiveness studies do not always manage to avoid being
strict in their selection of patients. Among other
things, the inclusion criteria stipulated a high symp-
tom score, defined as a BRPS score of ‡36, and also
severe social dysfunctioning. Only 8% of randomised
patients had been employed in the past three years.
The average time of onset of schizophrenia was
20 years earlier. The primary outcome was care costs;
secondary outcome parameters included side effects.
Flexible dosing of olanzapine and haloperidol was
permitted within the range of 5–20 mg/day. The de-
sign aspect most open to criticism is the allowance of
prophylactic treatment with benztropine (1–4 mg/
day), which was given as a fixed combination in the
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haloperidol group. This was an unfair design since it
gave the haloperidol patients an advantage with re-
spect to extrapyramidal side effects, taking away
a priori the main disadvantage of the FGA haloperi-
dol. Given the fact that the better extrapyramidal
tolerability profile of the SGA olanzapine is the main
and consistently proven advantage of SGAs, there was
no chance to find superiority for olanzapine. Of
course, driven by the aim to reduce health care costs,
it might be acceptable to ask what remains as an
advantage of an expensive SGA when cheap drugs like
haloperidol can be prescribed in combination with an
antidote to extrapyramidal side effects. But such a
question is only of interest as long as SGAs are not
available as generics, i.e. at a lower price. Some of the
SGAs like risperidone and olanzapine will soon be
available as generic products, thus radically reducing
the enormous price difference between SGAs and
FGAs. Apart from this, it has never been medical
tradition to prescribe a drug together with an antidote
when another drug is available which does not require
such a co-administration. In addition, considering
the cognitive dysfunction of schizophrenic patients
it seems extremely problematic to prescribe an
anticholinergic (and, in the case of benztropine, an-
tihistaminergic drug) for a longer period, since anti-
cholinergics have cognitive side effects. For this
reason, it is against good clinical practice in the
treatment of Alzheimer dementia to prescribe an
anticholinergic TCA in case of depressive symptoms.
From a clinical standpoint it might be acceptable to
give prophylactic benztropine medication in the first
few days to reduce the risk of early dyskinesia [38, 69,
70]. Following this line of argumentation, the PORT
and APA schizophrenia treatment guidelines support
prophylactic treatment with anticholinergics [29, 30].
However, the long-term use has to be questioned in
terms of the benefit-risk ratio [28, 68]. Most of the
publications on this topic are from the era of FGAs.
Given the range of SGAs available, it is principally no
longer necessary to administer FGAs with prophy-
lactic anticholinergics, apart from for financial rea-
sons, which will soon no longer be valid (see above).
There were no significant differences between groups
in study retention; positive, negative or total symp-
toms of schizophrenia; quality of life; or extrapyra-
midal symptoms. Olanzapine was associated with
reduced akathisia in the intention-to-treat analysis
(P < 0.001) and with fewer symptoms of TD in a
secondary analysis including only observations dur-
ing blinded treatment with study drug. Small but
significant advantages were also observed on mea-
sures of memory and motor function [64]. Due to the
known negative central side effects of benztropine
[66] the discrepancy in memory function found in the
study in favour of olanzapine can be seen either as a
positive effect of olanzapine or as the result of side
effects of benztropine in the haloperidol group.

Of interest is the mean dose of haloperidol: 11.2 mg/
day in the first few weeks, 14.3 mg/day in the last six
months. This might underline that in the ‘‘real world’’
haloperidol doses are much higher than often recom-
mended by advocates of a low dose haloperidol regi-
men and more in the range of officially recommended
doses for haloperidol in the USA and UK [21].

Summary

To start with the positive issues: effectiveness studies can
contribute to our knowledge about the use and effec-
tiveness of antipsychotics. They help us to understand
that even novel/expensive drugs have their limitations
and that it may not be possible to demonstrate consis-
tently their hypothesised superiority in terms of efficacy,
safety, compliance, quality of life, etc., under ‘‘real
world’’ conditions in chronic, partially refractory and
comorbid patients. In general they can also supply
interesting data on dosing issues, sequences of drugs in
case of partial response and side effect patterns of indi-
vidual antipsychotics in ‘‘real world’’ conditions.

The superiority of certain antipsychotics or certain
sequential regimens could be demonstrated at least in
phases 2 and 3 of the CATIE study and in the CUt-
LASS II study [32, 40, 71]. The results of these or
other effectiveness studies that did not find the ex-
pected differences between certain drugs or groups of
drugs should be evaluated carefully for methodolog-
ical problems, which might explain the results that
differ from those of phase III studies.

Altogether, the effectiveness studies mentioned
above seem to have a lot of methodological pitfalls
making it difficult to interpret their results. Given the
fact that increased variance due to the inclusion of
chronic/poorly responsive/comorbid patients, insen-
sitive or problematic outcome parameters and inade-
quate sample size increase the risk of a ß-error (failure
to detect a difference although there is one), and that
unblinded designs can induce different kinds of biases,
caution has to be applied when interpreting the results
of trials with such problems. As mentioned above, in a
careful methodological analysis Heres et al. [18] came
to the conclusion that, contrary to the commonly held
assumption, most modern clinical trials of SGAs
sponsored by the pharmaceutical industry do not have
severe or intentional methodological problems. One
would hardly have expected studies sponsored by the
public domain (and therefore often referred to as
‘‘independent trials’’) to break the traditional rules of
experimental design, as was clearly the case in some of
the effectiveness studies.

Effectiveness studies, especially those with an
inadequate experimental design, are definitely not
suitable to cast doubt on the results of the methodo-
logically much stricter Phase III studies. In addition,
it is questionable whether some effectiveness studies
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really do represent the real-world treatment situation
better than classical acute and long-term phase III
studies, as some of them obviously also recruit a
selective patient sample, although the selection is of a
different kind than in phase III studies. Effectiveness
studies can therefore give only a complementary and
not better picture of reality.

Because of the less restrictive methodology, effec-
tiveness studies are not able to falsificate the results of
carefully designed phase III studies. Despite the
amount of attention being paid to them, we should not
start to doubt earlier findings from phase III studies on
antipsychotics [12, 13, 26, 31, 51] but should continue
to consider the full array of evidence and use it to guide
an evidence-based approach to treatment [74].
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60. Pukrop R, Möller HJ, Steinmeyer EM (2000) Quality of life in
psychiatry: a systematic contribution to construct validation
and the development of the integrative assessment tool
‘‘modular system for quality of life’’. Eur Arch Psychiatry Clin
Neurosci 250:120–132
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