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There is at present some confusion about the relative value of clinical trials performed to investigate efficacy vs. those designed to
investigate effectiveness. This is particularly challenging when studies performed as experiments for regulators by companies are used to
shape and inform clinical practice, especially if studies conducted under more real life conditions fail to support predicted benefits. We
review the field in relation to the new antipsychotics, in particular. Other indications, including mood disorders, which are also briefly
touched upon, have so far received less definitive attention, but are likely to encounter the same difficulties. We conclude that, where the
results of efficacy trials are positive and an effectiveness trial is negative, one should not necessarily prefer the effectiveness trial - it may
simply have failed. Where efficacy trials and effectiveness trials point to similar conclusions, then the findings are mutually supportive.
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In recent years, our field has experi-
enced a growing difficulty in translating
the results of randomized controlled
clinical trials (RCTs) into clinical prac-
tice concerning the clinical usefulness
of new medications for the treatment of
schizophrenia and mood disorders. This
difficulty has been accentuated by the
fact that meta-analyses and systematic
reviews have often delivered discrepant
messages. For instance, Leucht et al (1),
following a meta-analysis of RCTs com-
paring first-generation to second-gen-
eration antipsychotics, concluded that
“risperidone and olanzapine are more
effective than haloperidol against global
symptomatology and negative symp-
toms” and that all tested second-gener-
ation antipsychotics cause less extrapy-
ramidal symptoms and lead to lower use
of anticholinergics. However, analysing
more or less the same data set, Geddes
et al (2) came to the conclusion that
“there is no clear evidence that atypical
antipsychotics are more effective or are
better tolerated than conventional an-
tipsychotics”. Davis et al (3), analysing
data from 142 studies, suggested that
some second-generation antipsychotics
but not others show superior efficacy
over the traditional medications, while
Tandon and Fleischhacker (4), on the
basis of a qualitative review of the avail-
able evidence, concluded that “meta-an-
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alytic studies of the comparative efficacy
of non-clozapine second-generation an-
tipsychotics do not provide undisputed
evidence of differential efficacy”.

For mood disorders, the controversy
has been especially about the drug-
placebo difference in efficacy trials of
antidepressants (5), with media hype
presenting the conclusion that these
drugs are no more effective than sugar
pills in unipolar depression. The issue in
common with the antipsychotic debate
has been the extrapolation to everyday
practice of studies completed in rather
artificial circumstances for regulatory
purposes.

Clearly, these publications have pro-
vided conclusions which could be read
as being mutually contradictory. The
field has been therefore challenged to
find reasons behind these discrepancies
and remedies which would improve the
usefulness of clinical trials for everyday
practice.

Patient selection has been identified
as one of the main culprits for discrep-
ant findings. Clinical trials of antipsy-
chotics in schizophrenia patients have
included highly selected patient popu-
lations (6-8), not truly representative of
the patients these drugs would be used
for in ordinary practice. Increasingly
large drop-out rates in RCTs, sometimes
linked to specific methodologies (9),

have called into question analyses which
in one way or another must impute re-
sults for missing values, and jeopardized
simple conclusions - for example that a
single treatment is likely to be effective
in treating the target condition. The lat-
ter is difficult to claim when almost half
the patients in the active arm of a three
week trial of mania may fail to complete
it. Furthermore, it has been questioned
whether the traditional outcome criteria,
such as improvements on the total score
of rating scales measuring psychopatho-
logical symptoms, have ecological valid-
ity for true patient outcomes (10,11).

The same problems are even more
pronounced for trials in depression.
Many patients entering RCTs for depres-
sion are attracted by advertisement and
may be paid to participate. This is most
notably true in the United States, where
many such trials have been completed.
Moreover, inflation of the depression
ratings required for entry is widely be-
lieved to occur and so confound subse-
quent effects attributed either to active
treatment or placebo (5).

This discontent has brought the con-
cept of effectiveness into play. Effective-
ness studies aim to include an unse-
lected or less selected group of patients
by using broad inclusion criteria and
few reasons for exclusion. Simple trial
methodology may be employed to keep
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drop-out rates low. Rather than mea-
suring the effects of therapeutic inter-
ventions on fairly specific outcomes in
psychopathology, effectiveness studies
aspire to measure something more tan-
gible. In the case of large scale trials in
cardiovascular medicine, the outcome
is often death. In psychiatry, death is
too rare an outcome to consider, but ad-
mission to hospital or drug discontinu-
ation are regarded as clinically relevant
outcomes. In slight defiance of the im-
pulse to measure hard outcomes, there
is also a parallel desire to find outcomes
relative to the patient experience — of-
ten subsumed under the clichéd term
“quality of life”. Moreover, there are
pressures to include an economic evalu-
ation of treatment choices. All of this is
geared towards producing results which
can be translated into everyday clinical
practice, but it also sounds deceptively
straightforward.

In the following sections, we will pro-
vide some examples of large pragmatic
clinical trials in patients suffering from
schizophrenia and mood disorders and
thereafter discuss the pros and cons of
effectiveness studies vis-a-vis traditional
RCTs.

EFFECTIVENESS TRIALS
IN SCHIZOPHRENIA

Various effectiveness trials in schizo-
phrenia have been performed over the
last decade. We focus on studies which
have been carried out in large scale sam-
ples. Both blinded and open trials are
reviewed, provided they have used ran-
dom treatment allocation. We regard this
random allocation, with adequate con-
trol and concealment of the allocation
process, as the key property allowing fair
comparison between two treatments.

Clinical Antipsychotic Trials
in Intervention Effectiveness (CATIE)

The CATIE was a clinical trial spon-
sored by the US National Institute of
Mental Health (NIMH) following a bid
for a research contract. This large prag-
matic trial included three phases. In the
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first, five new generation antipsychotics
were compared to the first generation
drug perphenazine. After phase I, pa-
tients had the option to switch into two
different arms of phase II. One was orig-
inally planned to compare clozapine to
other new-generation antipsychotics
in patients found treatment resistant in
phase I, and the other one to include
patients who had tolerability problems.
Treatment allocation in phase I and II
was randomized and double blind, with
the exception of the clozapine arm.
Following phase II, patients could be
switched to open treatment trials of var-
ious older or newer antipsychotics. All
cause discontinuation was the primary
treatment outcome measure (12).

In some way this represents a hy-
brid methodology, as inclusion criteria
and outcome measures followed an ef-
fectiveness principle, while the rest of
the trial design was that of a traditional
RCT. Moreover, this type of staged de-
sign may encourage early treatment
discontinuation in phase I, as it allows
graduation into a second phase of the
investigation.

Several papers providing results of
phases I and II and more specific treat-
ment outcomes have been published
(13-15). With the exception of a signifi-
cantly lower all cause discontinuation
rate with olanzapine, second-generation
antipsychotics had no efficacy advan-
tages over perphenazine in any of the
analyses published so far. Perphenazine
was chosen for pragmatic reasons, to
increase the sense of equipoise. A more
typical drug such as haloperidol was
judged not to be a feasible choice, be-
cause of the preconceptions of patients
and investigators. It was commented
that perphenazine was chosen “because
of its lower potency and moderate side-
effect profile”. Whether it fairly repre-
sented the classical antipsychotic group
is open to doubt.

Cost Utility of the Latest Antipsychetic
Drugs in Schizophrenia Study
(CULLASS)

This study, sponsored by the UK Na-
tional Health Services, also attempted

to compare the effectiveness of newer
to older antipsychotics. Clinicians who
wanted to enter a patient into this study
had to decide at first whether patients
had been resistant to previous treatments
(in which case they were entered into an
arm comparing clozapine to other new-
generation antipsychotics) or whether a
switch was indicated for other reasons
(in which case they were randomly as-
signed to receive either a first- or a sec-
ond-generation antipsychotic). Within
those two medication groups, clinicians
were free to choose the drug of their
preference. Quality of life was chosen to
be the primary outcome measure.

By the end of this one year open
study, clozapine was found to be ad-
vantageous over other second-gener-
ation drugs in the treatment resistant
arm, while there was no advantage of
second-generation antipsychotics (46%
had been treated with olanzapine) com-
pared to the group of older medications
(49% of patients had received sulpiride
in this group) (16,17). Pharmacologi-
cally speaking, the inclusion and ex-
cessive representation of sulpiride in
the “first-generation” treatment arm is
unhelpful. Sulpiride is pharmacologi-
cally very close to amisulpiride, which
was included in the second-generation
group. This decision in part may have
reflected recruitment difficulty, and in-
deed the trial did not reach its pre-de-
fined recruitment targets. The reason for
this was probably a failure of equipoise.
The perception of clinicians may have
favoured “atypicals” and it was difficult
to persuade clinicians to use the older
(and more “typical”) antipsychotics.

The failure to detect a contrast be-
tween first- and second-generation drugs
hence becomes questionable. Moreover,
the patients entered the study as a con-
sequence of the need to change medi-
cation, so potentially selecting patients
who were either less responsive (18) or
more intolerant of medication (or both).

Comparison of Atypicals in First
Episode of psychosis (CAFE)

All cause discontinuation was the
primary outcome measure in this dou-
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ble-blind clinical trial comparing que-
tiapine to risperidone and olanzapine
(19). Discontinuation rates were high
in all three groups, but did not differ
from each other. This was also true for
changes in scores on the Positive and
Negative Syndrome Scale (PANSS). As
in the CATIE, olanzapine led to a higher
prevalence of weight gain.

European First Episode Study
in Schizophrenia (EUFEST)

This one year randomized yet un-
blinded study, conducted in 13 Euro-
pean countries and Israel, studied the
effectiveness of the new-generation
antipsychotics amisulpride, quetiapine,
olanzapine and ziprasidone in compari-
son to low-dose haloperidol in patients
with a first episode of schizophrenia
(20). Loss of retention on the drug to
which the patients were originally ran-
domized was the primary outcome. All
new-generation drugs performed better
than haloperidol. In addition, even a
low dose of haloperidol produced more
extrapyramidal side effects than the
newer agents. The PANSS total scores,
one of the secondary outcomes, were
not different between groups (21). How-
ever, the PANSS scores was measured
less often than other outcomes.

The findings of the EUFEST contra-
dict the conclusions often claimed for
the CATIE and the CUtLASS - that the
atypicals show no important advantage
over the older compounds. Low-dose
haloperidol was less acceptable than
second-generation medications and
translated into significantly shorter
treatment adherence in first-episode pa-
tients. The atypicals in both the CATIE
and the EUFEST behaved differently in
relation to each other, and do not appear
to be equivalent at the doses employed.
The comparison with perphenazine in
the CATIE, and of one heterogeneous
group of compounds with another in
the CUtLASS, limits the conclusions
that can be reached from these studies.

It needs to be clear that naturalistic
clinical trials also reflect naturalistic
treatment practice, which may not al-
ways follow generally accepted evi-
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dence and guidelines. For instance, in
the CATIE, only about 40% of all pa-
tients in phase I received the maximally
allowed doses. On the other hand, prag-
matic studies which allow researchers
more leeway in including patients and
modifying treatment are advantageous
for improving retention rates, as exem-
plified by the CUtLASS and the EU-
FEST. Blinding also has an impact upon
discontinuation rates: in general, higher
drop-out rates are encountered in dou-
ble-blind studies, such as the CATIE
and the CAFE.

EFFECTIVENESS TRIALS IN MOOD
DISORDERS

Sequenced Treatment Alternatives to
Relieve Depression (STAR*D)

The STAR*D did not address effica-
cy of an antidepressant against a com-
parator in its initial stage. Instead, all
participants were treated with a single
selective serotonin reuptake inhibitor,
citalopram, and outcomes were system-
atically determined for over 2000 uni-
polar patients with a major depressive
episode.

Overall, remission rates were prob-
ably lower than expected, and the side
effect burden higher. Thirty percent of
subjects obtained remission and the time
required was over 8 weeks. Sub-group
analysis was useful in suggesting partic-
ular efficacy for women with strong per-
sonal backgrounds of achievement. The
poorest outcomes were in those patients
with longer index episodes, more con-
current psychiatric disorders (especially
anxiety disorders or drug abuse), more
general medical disorders, lower base-
line function and quality of life (18).

The original intention of the STAR*D
was to compare strategies of treatment
after monotherapy with citalopram had
been judged insufficient. Unfortunately,
a too permissive approach to patient
choice resulted in a disappointing rate of
true randomization to competing treat-
ments. After failure on citalopram, level
2 options in STAR*D were a switch to
another medication (bupropion, sertra-
line or venlafaxine) or cognitive therapy,

or augmentation of citalopram with bu-
propion, buspirone or cognitive therapy.
Only 21 of 1439 patients accepted to be
randomized to any of these options. The
vast majority had preferences that were
allowed in the study design. Thus, com-
parisons between augmentation and
switch strategies were of great clinical
interest, but were subverted by allowing
patient preference for one of these ap-
proaches. About 30% of patients in all
groups treated with medication remit-
ted after change in treatment, whatever
the type (22,23). The rate for cognitive
therapy was substantially lower (but not
statistically different because of lack of
power) (24). Further steps in the treat-
ment algorithm suffered from falling
numbers, and most outcomes were not
statistically discriminable one from an-
other.

There are conflicting interpretations
of the STAR*D programme. Nihilists
will say that we have learned nothing
from it. Optimists claim that the treat-
ment strategies showed reasonable
overall remission rates if the algorithm
was followed. Whether this represented
an improvement on real life treatment
could not be decided. The strengths of
the study were the sample size and some
preliminary pharmacogenetic findings.

Systematic Treatment Enhancement
Program for Bipolar Disorder
(STEP-BD)

The STEP programme was a major
effort, in parallel with the STAR*D, to
examine a variety of treatment pathways
for bipolar patients. Of the five proposed
trials, only that enrolling depressed bipo-
lar patients yielded useful randomized
results. The acute depression study ad-
dressed in 366 patients the response to
adding antidepressants or placebo to on-
going mood stabilizers (in practice this
was very liberally interpreted and almost
any non-antidepressant co-medication
was permitted). The findings were nega-
tive, with no evidence for remission (or
for switch to mania) occurring preferen-
tially in the antidepressant arm (25).

The result can be interpreted either as
a negative study (antidepressants do not
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work in bipolar depression) or a failed
study (we do not know if antidepres-
sants work in bipolar depression). In the
absence of a positive control treatment,
the answer remains moot. A lesson from
the antidepressant study of STEP-BD is
perhaps not to combine the inexactitude
of real life with the unreality (placebo) of
the regulatory trial.

Bipolar Affective disorder: Lithium/
Anticonvulsant Evaluation (BALANCE)

The BALANCE is a study completing
inmid 2008 to compare the combination
of lithium plus valproate (as Depakote)
with lithium or valproate monotherapy.
The question it was designed to address
was the superiority of combination treat-
ment over monotherapy in the long-
term treatment of bipolar disorder. This
was felt to have generic value in bipolar
disorder, because combination of differ-
ent medicines for long-term treatment
has become very common, although al-
most unsupported by independent evi-
dence of benefit. Secondarily, the study
was designed to compare lithium with
valproate as monotherapy.

The study was initially intended to
assess re-admission as the primary out-
come, but the size of the sample required
would have been very large (over 1000
participants) and, in the absence of ad-
equate funding, recruitment was likely to
take too long. In fact, successful placebo
controlled studies of lamotrigine (25,26)
and the lessons of the failed study of val-
proate (27) (which had planned to use
re-admission as primary end-point also),
resulted in a rethink and the adoption of
time to intervention for a new mood epi-
sode as the primary outcome. Final re-
cruitment numbers were over 400, with
330 successfully randomized. The study
outcomes will be analysed later in 2008.
Event rates are compatible with adequate
assay sensitivity.

Like the EUFEST, the BALANCE
was a randomized open study. This
conserves the primary advantage of any
RCT: random and concealed allocation
to different treatments. However, clini-
cian or patient bias could contaminate
the study. In practice, a significant run-
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in on combination therapy helped to
protect the study from poor adherence
and to some extent mitigated against
bias for or against a particular treatment.
Nevertheless, treatment could have been
driven in part by bias, especially for early
interventions. These factors will limit but
not invalidate the findings of the study,
since the absence of a blind is obvi-
ously closer to real clinical practice. In
particular, we are not convinced that a
single prevailing bias against any one of
the study treatments could be detected
among participating clinicians or pa-
tients.

DISCUSSION

When balancing the merits of effi-
cacy and effectiveness studies, one will
have to weigh the advantages of study-
ing well-defined homogeneous patient
samples with state-of-the-art double-
blind methodology against obtaining
data closer to everyday clinical practice.
This means recruiting more representa-
tive samples and using potentially more
relevant outcome measures. But it also
means, when unblinded as in normal
practice, risking bias from patients and
clinicians who determine the outcomes.
As open, unblinded studies are always at
risk for observer bias, this disadvantage
needs to be balanced against the fact
that generalizability of results is higher
with lower drop-out rates. From a meth-
odological perspective, randomization
appears to be a condicio sine qua non
if one chooses to compromise for an un-
blinded study.

The definition of relevant outcome
measures has also been a source of
heated debate. On the one hand, it is
argued that all cause discontinuation,
even if split into discontinuation due to
lack of efficacy, tolerability issues or pa-
tient choice, is an unsophisticated and
crude outcome measure. On the other,
it can be argued that a minor change in
PANSS total scores or even more spe-
cific factors of a rating scale may only be
of marginal clinical relevance.

There is a kind of uncertainty prin-
ciple at work here. The more rigorous
and controlled an experiment, the more

confident we become of the treatment
effect, but the less a trial corresponds
to real life; the closer to real life an ef-
fectiveness study becomes, the less it of-
fers confidence of efficacy. In principle,
we believe that both kinds of study are
desirable, but always together, not as al-
ternatives. Moreover, we are most secure
when both types of study indicate simi-
lar directions of effect.

CONCLUSIONS

When considering all evidence avail-
able to date, we suggest that both the
experimental RCT and the more prag-
matic effectiveness design have an im-
portant place in clinical psychopharma-
cology. Ideally, drug development, after
an exploratory phase I, which more and
more includes patients, at risk samples
or healthy volunteers in proof of con-
cept studies, will proceed with blinded
well-controlled studies with rigorously
defined outcomes. Such studies can
demonstrate efficacy, but the magnitude
of the benefit cannot be simply extrapo-
lated to real life.

Results from these phase II and III
studies should then be complemented,
perhaps as early as phase IIIb, by larg-
er pragmatic clinical trials. Such trials
must be designed to ask the key prag-
matic clinical questions in the patient
population at large. In the examples we
have considered, this could range from
head-to-head comparability with earlier
generation compounds to use in combi-
nation with other drugs or psychologi-
cal interventions. Very complex designs
reduce the acceptability of trials to pa-
tients (and investigators). Moreover, all
pragmatic studies need to be undertak-
en before extensive marketing of new
compounds has occurred and opinions
about them have already hardened in
the minds of investigators. We believe
that the licensing of new drugs currently
seems to demand too much (and in-
creasing) evidence from early stage trials
of poor generalizability. A provisional li-
cence harnessed to the implementation
of large scale clinical trials might meet
some of the needs we perceive for the
development of new medicines.
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Effectiveness studies need to be

planned using key properties of clini-
cal trial methodology, namely random-
ization and concealment of allocation.
They will be assured by statistical plan-
ning, clear a priori hypotheses and nec-
essary good clinical practice standards.
Reporting of adverse events in such
trials could provide early indications
of unexpected problems with safety.
Employing these trial designs earlier in
drug development may diffuse some of
the controversy around the applicability
to ordinary practice of trials completed
for drug registration and also allow for a
quicker appreciation of a drug’s useful-
ness in meeting real clinical needs.
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