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Abstract Numerous double-blind studies have compared second-generation anti-
psychotics (SGAs) with first-generation antipsychotics (FGAs), with most
finding better efficacy and tolerability for SGAs. However, these ‘efficacy
trials’ were generally short term and included only highly selected patients.
Mostly because of weight gain and other metabolic effects of the SGAs, as
well as their high acquisition price, the debate on the (cost) effectiveness of
the SGAs led to two pragmatic clinical trials with no sponsorship by industry.
Both trials had broad inclusion criteria and long follow-up, and tried to
mimic clinical routine: CATIE (Clinical Antipsychotic Trials of Intervention
Effectiveness) and CUtLASS (Cost Utility of the Latest Antipsychotic drugs
in Schizophrenia Study).

1493 patients participated in CATIE, an 18-month, double-blind trial
comparing the SGAs olanzapine, quetiapine, risperidone and ziprasidone
with the FGA perphenazine. If efficacy or tolerability was insufficient, pa-
tients were re-randomized to a medication other than the one they previously
received. Improvement of psychopathology and of quality of life was only
moderate. Overall, 74% of patients discontinued study medication before
18 months, and the median time to discontinuation was 4.6 months. Aside
from olanzapine (time to discontinuation 9.2 months), the other SGAs did
not differ from each other or from perphenazine. Except for adverse effects
as a reason for discontinuation, differences between the SGAs and the FGA
were minimal. In CUtLASS, a 12-month open-label trial, 277 patients were
randomized to receive an FGA or a SGA. Again, efficacy was rather similar
between the two groups, with only limited improvement of psychopathology
and quality of life. The authors of both trials concluded that SGAs do
not markedly differ from FGAs regarding compliance, quality of life and
effectiveness.

The methodological problems of both trials have been discussed exten-
sively. Patients had psychotic symptoms that were moderate in severity and
were at least partially treatment resistant. The marginal improvement ob-
served indicated that this population might not be appropriate to detect dif-
ferences between FGAs and SGAs. Specific issues of CATIE include the
exclusion of patients with tardive dyskinesia in the perphenazine arm and the
high discontinuation rate. In CUtLASS, the concept of including 13 different
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FGAs and four SGAs in the respective classes was problematic. It is of in-
terest that the most widely prescribed drug was sulpiride – of the FGAs, this is
probably the ‘most atypical’ drug. Aside from the finding that the advantages
of the SGAs are not as strong as early trials and marketing suggested or
promised, the trials do not provide much helpful information regard-
ing everyday practice. For tardive dyskinesia, no conclusions at all can be
drawn. Similarly, methodological problems inhibited the detection of the
other major advantage of the SGAs, i.e. the improved subjective well-being/
quality of life while receiving these agents. It is well known that patients’ and
doctors’ perspectives differ markedly, and the Quality of Life Scale (QLS), an
expert-rated scale used in both trials, might not be sensitive enough to detect
the subjective advantages reported by the majority of patients in other trials.

CATIE and CUtLASS suggest that SGAs do not live up to all the previous
expectations. However, even if most of these advantages are debatable, the
lower risk of tardive dyskinesia and the better subjective effects should be
strong enough reasons to favour these drugs. There is no single antipsychotic
that is best for every schizophrenia patient, as individual responses differ
markedly. For successfully individualized treatment, a multitude of anti-
psychotic options are needed.

The development of second-generation (aty-
pical) antipsychotics (SGAs) has markedly in-
creased the hopes of psychiatrists, patients and
their relatives for a better pharmacological treat-
ment of schizophrenia, and thereby for a better
prognosis for this serious psychiatric illness. For
a long time, clozapine was the only SGA avail-
able; in the 1990s, the new SGAs amisulpride,
olanzapine, quetiapine, risperidone, sertindole,
ziprasidone and zotepine followed. Most of these
drugs do not fulfil the original, although mostly
informal, definition of atypicality (antipsychotic
efficacy without the typical motor adverse ef-
fects); at higher doses they induce, to different
degrees, extrapyramidal symptoms (EPS). Aty-
picality was found to be dimensional, not cate-
gorical, and that was one of the reasons why this
term was replaced by ‘SGA’.[1] However, this dis-
tinction is also pseudo-categorical and the diffi-
culty of defining SGAs versus first-generation
antipsychotics (FGAs) should be kept in mind
in the discussion about potential differences
between these two classes of drugs.

With these new antipsychotics, success criteria
became more ambitious and included a more
thorough consideration of negative and cognitive
symptoms, both of which are of major relevance

for long-term prognosis. The most important
change since the early 1990s is the long overdue
consideration of the patients’ perspective. The
(subjective) well-being/quality of life under anti-
psychotic treatment had been largely neglected
or was of very limited scientific relevance, respec-
tively. It might not be a coincidence that
scientific interest in the subjective effects of anti-
psychotic drugs started with the availability of
the SGAs, perhaps induced by the clinical ex-
perience that, in addition to the reduced motor
symptoms, many patients reported less dysphoria
or anhedonia, which might be the reason why
most patients prefer the SGAs over the FGAs.[2,3]

Numerous double-blind, controlled studies
have compared SGAs with FGAs, most often
favouring SGAs, i.e. greater symptom reduction
(particularly for negative, cognitive and affective
symptoms) and better tolerability (notably regard-
ing motor adverse effects). In reaction to these
positive studies, most international evidence-based
guidelines advocate first-line use of SGAs,[4-8]

supported by several meta-analyses showing
advantages of some, but not all, SGAs.[9-13] How-
ever, meta-analyses were not consistent, and the
rather high dosage of haloperidol, which was most
often used as the comparator drug, was, according
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to Geddes et al.,[14] the major reason for the
misleading positive trials, although the later re-
view by Davis et al.[9] did not find a dose effect. It
was hypothesized that comparing FGAs in a low
dosage with SGAs would result in a very similar
clinical profile. Other issues in the discussion
about the advantages of the SGAs are weight
gain and the metabolic syndrome, which increase
the risk for diabetes mellitus and cardiovascular
disease, and are induced by some of the new
SGAs more often than by FGAs. These issues
(together with the high price of the new SGAs) led
to two pragmatic clinical trials: the US CATIE
(Clinical Antipsychotic Trials of Intervention
Effectiveness)[15] and the UK CUtLASS (Cost
Utility of the Latest Antipsychotic drugs in Schi-
zophrenia Study).[16] These trials were designed
and conducted to investigate the clinical advant-
ages and cost effectiveness of the new SGAs, with
no sponsorship by industry. Both trials had broad
inclusion criteria and long follow-up, and tried to
mimic routine clinical practice.

1. CATIE

1.1 Methods

The CATIE schizophrenia study, sponsored
by the US National Institute of Mental Health
(NIMH), was a randomized, double-blind, con-
trolled study designed to evaluate the effective-
ness of antipsychotic treatment of schizophrenia
in ‘real-world’ patients.[15] The study, including
57 sites in the US, was conducted to provide data
generalizable to the average outpatient with
schizophrenia: 1493 patients underwent randomi-
zation and 1460 were included in the analysis.

The mean (–SD) age of the patients was
41 – 11 years, and they had been treated with
antipsychotics for 14 – 11 years. They had mod-
erate levels of psychotic symptoms (total Positive
and Negative Syndrome Scale [PANSS][17] score
of 76 – 18) despite previous treatment with mostly
SGAs (at baseline 55% were taking one or more
of the SGAs under study), indicating that many
of these patients were at least partially treatment
resistant.

In phase I of the trial, patients were random-
ized to receive up to 18 months of treatment
with one of the SGAs (olanzapine mean dosage
of 20.1mg/day, n= 336; quetiapine 543.2mg/day,
n = 337; risperidone 3.9mg/day, n = 341; ziprasi-
done 112.8mg/day, n = 185) or a so-called ‘re-
presentative’ FGA (perphenazine 20.8mg/day,
n = 261). One important issue was the exclusion
of patients with tardive dyskinesia (15% of the
population) from the perphenazine group. Zi-
prasidone became available as a treatment arm
only after 40% of the CATIE participants had
already been enrolled.

If patients discontinued treatment for any
reason, they were offered the option of participa-
tion in phase II, where they were re-randomized
to a medication other than the one they pre-
viously received. If the first drug was ineffective,
patients were assigned to the clozapine randomi-
zation pathway (n = 99),[18] which involved ran-
domization to open-label clozapine, or blinded
olanzapine, quetiapine or risperidone. If intoler-
ability was the reason for discontinuation, patients
were randomly assigned to blinded ziprasidone,
olanzapine, quetiapine or risperidone (n= 444).[19]
Another double-blind study investigated patients
who discontinued perphenazine: they were swit-
ched to olanzapine, quetiapine or risperidone.[20]

If patients discontinued phase II early, they
were offered participation in phase III, where
they could choose from the following open-label
treatments: aripiprazole, clozapine, fluphenazine,
olanzapine, perphenazine, quetiapine, risperidone
or ziprasidone, or a combination of two of these
antipsychotics.

1.2 Results

Only a minority of patients in each group
remained on the assigned drug treatment for the
duration of this study: 74% discontinued the
study medication before 18 months (olanzapine
64%, perphenazine 75%, quetiapine 82%, risper-
idone 74% and ziprasidone 79%). Median time to
discontinuation was 4.6 months overall; aside
from olanzapine (9.2 months), the other SGAs
differed neither from each other nor from the
FGA perphenazine group in terms of efficacy
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(not effectiveness) or extrapyramidal adverse
effects. Overall improvement on the PANSS was
very modest; even the drug performing best
showed only a little over 10% improvement of
the PANSS total score. Moreover, there was no
evidence that the SGAs were better for cognitive
symptoms.[21] Times to discontinuation because
of intolerable adverse effects or EPS of the treat-
ments were not significantly different between
drugs. Across treatment groups, reasons for dis-
continuation were patient’s decision (30%), fol-
lowed by lack of efficacy (24%), intolerability
(15%) and other reasons (6%). Among those who
stopped medication due to intolerability, 4% was
due to weight gain/metabolic effects, 4% because
of motor symptoms, 2% due to sedation and 5%
attributable to other reasons. Patients assigned to
olanzapine had the longest time to discontinua-
tion as a result of inadequate efficacy, the longest
successful treatment time and the fewest hospi-
talizations as a result of exacerbation of schizo-
phrenia. Olanzapine was associated with more
discontinuation for weight gain or metabolic ef-
fects, and perphenazine with more discontinua-
tion for EPS.

Quality of life, measured with the Quality of
Life Scale (QLS) scale,[22] was only moderately
improved for the one-third of patients (n = 455 of
1493) who reached the primary QLS analysis
endpoint of 12 months. Although individually
significant changes from baseline were found for
several of the drugs, overall there were no sig-
nificant differences between the different groups
in terms of quality of life.[23] No subjective data
were documented.

Regarding cost, analysis included medications
plus health services used. Quality-adjusted life-
years (QALYs) were assessed on the basis of
PANSS and adverse effect rating scale scores.
Average total healthcare costs were 20–30%
lower for perphenazine than for SGAs, and there
were no significant differences between treat-
ments in terms of QALYs.[24]

Data from the phase II switching trials are dif-
ficult to summarize because of their complexity.
Clozapine (open-label trial, weekly therapeutic
contacts to monitor white blood cell count) was
more effective than the new SGAs. Data on the

differences between these new SGAs were de-
pendent on previous treatment and other vari-
ables, and give some relevant information on the
usefulness of switching between SGAs, which was
urgently needed.

2. CUtLASS

2.1 Methods

CUtLASS 1[16] compared FGAs with SGAs
other than clozapine, and CUtLASS 2[25] com-
pared SGAs with clozapine in open-label (i.e. not-
masked to patients and clinicians, raters were
blind) randomized trials. Primary outcome was
quality of life at 1 year, and symptoms were the
main secondary outcome.

In CUtLASS 1,[16] 227 people with schizo-
phrenia, mostly outpatients, were assessed by
their clinical team for medication review because
of poor response or adverse effects. They were
randomized to either a FGA or SGA other than
clozapine (amisulpride, olanzapine, quetiapine or
risperidone). The choice of individual drug within
each class was made by the clinician in advance of
randomization.

The mean (–SD) age of the patients was
41 – 11 years, and the duration of illness was
19 – 11 years. Eighty percent of patients were
being treated with a FGA when referred into the
trial. Psychopathology was moderate, with a
PANSS total score of 73 – 17 points, which was
similar to CATIE[15] (76 – 18). Drugs prescribed
in the FGA arm (n = 118) were mostly sulpiride
(n = 58; mean daily dose 813mg), followed by
trifluoperazine (n = 21; 12mg); only eight patients
were treated with haloperidol (22mg). Drugs
prescribed in the SGA arm were amisulpride
(n = 13; 610mg), olanzapine (n = 50; 15mg),
quetiapine (n = 23; 450mg) and risperidone
(n = 22; 5mg). If a treatment change was required,
the psychiatrist was instructed to initiate an
alternative from the same class. Adjunctive
medication was allowed, but antipsychotic poly-
pharmacy was discouraged.

The CUtLASS 2 trial[25] was of similar design
and compared clozapine with other SGAs in
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136 patients who had not responded well to two
or more previous drugs.

To determine the relative costs and value of
treatment with FGAs versus SGAs, the authors
conducted a cost-effectiveness acceptability ana-
lysis.[26] The health measure for the economic
evaluation was the QALY, calculated from the
health status reported by all patients enrolled in
the trial, using the European Quality of Life
(EuroQoL) EQ-5D.[27]

2.2 Results

The rate of follow-up interview was 81% at
1 year (FGAs 85%; SGAs 78%). Numerous pa-
tients switched, both within the group of FGAs
or SGAs as well as across the treatment groups:
55 of 118 patients (47%) switched from FGAs to
SGAs, and 36 of 109 (33%) from SGAs to FGAs.
More patients randomized to receive an SGA
than an FGA remained in the allocated treatment
arm for the whole year (65% [71/109] vs 54%
[64/118]).

Improvement was rather limited; the PANSS
total score reduction was 8.3 points in the FGA
group and 5.1 in the SGA group. Similarly small
was the increase in QLS points, with no ad-
vantage for SGAs in terms of QLS over 1 year
(FGAs from 43 – 22 to 53 – 21 points, SGAs from
44 – 20 to 51 – 20).

There were also no differences between groups
in terms of global assessment, Calgary depression
score[28] or motor symptoms. Patients’ attitudes
and subjective experiences were assessed with the
Drug Attitude Inventory (DAI);[29] they reported
no clear preference for either class of drug.

Results of CUtLASS 2 showed that there was
a significant advantage for clozapine in symptom
improvements over 1 year; moreover, patients
significantly preferred this drug.[25]

Regarding cost effectiveness, the authors
found that FGAs had lower costs and higher
QALYs than SGAs.[26] However, they used the
EQ-5D, which consists of five domains that are
not particularly schizophrenia specific, such as
mobility or pain/distress. It is hard to explain why
28% of patients receiving FGAs had problems

with mobility, compared with 41% of patients
receiving SGAs.

3. Conclusions from CATIE and CUtLASS

In wide agreement, the authors of both studies
concluded that, with the possible exception of
clozapine, SGAs do not markedly differ from
FGAs with regard to compliance, quality of life
and effectiveness.

4. Methodological Problems of
CATIE and CUtLASS

There is no doubt that CATIE and CUtLASS
are important studies in terms of their design,
number of patients and duration of illness. While
most previous studies addressed ‘pure’ efficacy
and safety, CATIE and CUtLASS focused on
real-world ‘effectiveness’, combining measures of
efficacy, tolerability and adherence. Thus, they
addressed different questions with different
designs compared with the usual double-blind
trials. They applied broader inclusion criteria,
they allowed more concomitant medications, and
in CUtLASS the doctors could choose among
different FGAs and SGAs and ultimately even
switch between groups. Problems of replicating
the findings of efficacy studies in effectiveness
studies are well known from other medical fields.
For example, statins markedly lower cholesterol
levels, but documented differences in mortality
are only a few percentage points.[30,31]

Nevertheless, the results of CATIE and
CUtLASS were surprising because they contra-
dict the data from most double-blind trials that
compared FGAs and SGAs and had the usual
restrictions of registration trials (i.e. inclusion
and exclusion criteria, dosage, duration of treat-
ment), and also the clinical experience of many
doctors. Most psychiatrists working in the field
before the arrival of the SGAs remember well the
clearly visible effects of contemporary anti-
psychotic treatment, easily recognisable by a
multitude of motor symptoms in most patients.
When the new SGAs entered the market with
the promise and hope that these ‘clozapine-
like compounds without agranulocytosis’ would
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increase compliance and improve long-term
prognosis, it was soon realised that compliance
was only moderately increased and that medica-
tion adherence does not depend only on efficacy
and tolerability. Nevertheless, the finding of no
relevant differences between FGAs and SGAs
was not expected, and there are obvious methodo-
logical problems of CATIE and CUtLASS that
go beyond ‘efficacy versus effectiveness’.[32-38]

Patients might have been negatively selected
with a long duration of illness and, despite rather
long treatment, only limited scope for improve-
ment of psychopathology. For these at least
partially therapy-resistant patients, after 13–14
years of previously unsuccessful pharmacological
treatment, an average PANSS total score of ap-
proximately 70 points is possibly the best on
which they can be stabilized. The ‘‘unrealistic
expectations’’, mentioned by the authors of CA-
TIE and CUtLASS, of the effectiveness of SGAs
(and FGAs) in possibly treatment-resistant pa-
tients is a severe design problem in both studies.

If stabilization on the new medication with the
lowest possible (subjective) adverse effect profile
had been the main outcome measure of the two
studies, findings and conclusions might have been
different. Studies of the impact of duration of
illness or of previous treatment on the efficacy of
antipsychotic drugs are limited. However, nu-
merous trials in young or first-episode schizo-
phrenia patients[39,40] have found better efficacy
and an elevated risk of motor adverse effects in
these patients compared with patients with more
chronic disease, indicating that the populations in
CATIE and CUtLASS might not be the most
sensitive to detect differences between FGAs and
SGAs.

To choose comparators other than haloper-
idol (perphenazine in CATIE; sulpiride in ap-
proximately 50% of the patients in CUtLASS:),
which may be less prone to EPS, was important,
but in most industrialized countries haloperidol is
the most frequently used antipsychotic, not per-
phenazine or sulpiride (even in theUK). Therefore,
the studies did not reflect current standard care as
is appropriate for effectiveness studies.

The positive outcome for clozapine, still the
gold standard for most clinicians, is not surprising.

However, this positive outcome might be related
to the fact that many treatment-resistant patients
refused to enter the clozapine arm and were
therefore assigned to the other SGAs. Moreover,
open-label treatment and also the weekly con-
tact because of the white blood cell count and
their impact on the therapeutic alliance have
to be considered as a potential source of posi-
tive bias.

4.1 Additional Methodological Problems of
CATIE

Furthermore, the extremely high discontinua-
tion rate of patients in CATIEmade all outcomes
except for dropout very difficult to interpret. In
our opinion, even the best statistical method
cannot account for an overall discontinuation
rate of 74%. This number appears high but is not
surprising, as patients were not actually dropping
out of the study. Rather, they were switching
from one drug to the next. It is certainly relevant
that only 40% of patients were treated with the
maximal dosage, although only 15% discon-
tinued because of tolerability problems. It may be
that the study protocol encouraged patients and
their clinicians to switch agents too early by
raising hopes that a new drug would produce
better results than the one initially assigned. The
issue of expectations in such cases could have
been paramount, but it remains unclear why 24%
of patients were discontinued due to inefficacy,
especially because the final PANSS score of
75 points showed that patients did not deteriorate
after switching to the new antipsychotic.

Another issue is the difficulty of understand-
ing the reasons for discontinuation. Switching is a
common practice, but certainly not well investi-
gated yet. Although the findings of the switching
studies[18-20] are of great value, it would have been
very helpful to know how often the patient, the
relative, the psychiatrist or all of them switched
either because of inefficacy or intolerability. The
rather limited differentiation between lack of
efficacy, reduced tolerability or patients’ wish
barely reflects the multitude of factors influen-
cing medication discontinuation or switching,
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respectively. This important issue has already
been comprehensively criticised.[38]

Dosages are another issue of concern. The
range of dosages of olanzapine (7.5–30mg/day)
used in the study was considerably broader
than used in practice, with the mean dosage
of 20.3mg/day considerably higher than the
15mg/day that is used for most patients with
schizophrenia. The dosages for the other three
SGAs were much more in line with the recom-
mended clinical dosage, although quetiapine is
nowadays used mostly in a higher dosage. Of
relevance might also be the different percentages
of patients who were randomized to the drug with
which they had already been pre-treated: 23%
for olanzapine, 18% for risperidone and 5% for
quetiapine.

Another problem described by Glick[33] was
the blinding and administration of treatments.
Although treatment was blinded, the required
dosing of the medications differed. Quetiapine
and ziprasidone were taken twice daily while
perphenazine, olanzapine and risperidone could
be taken once a day. Thus, rather than designat-
ing the same medication schedule for all patients,
using a placebo when necessary, half of those re-
ceiving perphenazine, olanzapine or risperidone
were assigned to once-daily regimens and half to
twice-daily regimens.

4.2 Additional Methodological Problems of
CUtLASS

The major advantage of the SGAs, not used in
CATIE, but somewhat utilized in CUtLASS, is
certainly their heterogeneity. Due to their largely
different receptor-binding profiles, SGAs differ
in tolerability, if not in efficacy, and offer far
more possibilities for individualizing treatment
by taking into account individual attitudes to-
wards and experiences of adverse effects than
FGAs, for which only low versus middle versus
high antipsychotic potency can be distinguished.
In CUtLASS, doctors had the choice among four
SGAs, but there was not a lot of information on
how the decision to use a specific drug was made.
As a result, the majority of patients in the FGA
group received sulpiride and unequal numbers of

patients were assigned to the various drugs within
each class. Sulpiride, a benzamide that has been
on the market for >25 years, is not widely used in
the UK but was the most frequently used drug in
the FGA arm. One reason might be that this drug
is probably the ‘most atypical’ FGA; it provides a
good example of the difficulties of classifying
heterogeneous compounds into one class. As
mentioned in the introduction, the differentiation
between FGAs and SGAs is pseudo-categorical
and therefore problematic. The non-random selec-
tion of drugs within each class, the large number
of drugs and the small numbers of patients per
group treated with the different drugs preclude
any pair-wise comparison within or between drug
classes. Together with the problem of ‘blindness’
in an open-label trial, the frequent switching
between and within groups is in keeping with
the intent-to-treat principle, but it blurs any
difference between SGAs and FGAs.

5. Two Major Advantages of Second-
Generation Antipsychotics Not
Considered in CATIE and CUtLASS

Two recent non-regulatory open-label trials,
conducted in ‘real-world conditions’ similar to
CATIE and CUtLASS, are the observational,
non-randomized European SOHO (Schizophrenia
Outpatient Health Outcomes) study[41] and the
randomized EUFEST (EUropean First-Episode
Schizophrenia Trial).[42] Both studies investigated
a less chronically ill population and had much
higher retention rates compared with CATIE and
CUtLASS, and found some relevant advantages
of SGAs over FGAs.

Patients in SOHO were a mean (–SD) age of
42 – 14 years, had a duration of illness of 7.6 – 1.7
years and a baseline Clinical Global Impression
(CGI)[43] score of 4.4 – 1.0.[41] Data from 2 years’
antipsychotic treatment (n = 2960) indicated that
patients treated with SGAs (retention rate 71% vs
66% with FGAs) had a higher chance of reaching
remission (odds ratio of 2.5) than those receiving
FGAs. Moreover, patients’ subjective well-being
increased significantly more with SGAs com-
pared with FGAs.[41]

CATIE and CUtLASS: Results and Implications 655

ª 2009 Adis Data Information BV. All rights reserved. CNS Drugs 2009; 23 (8)



In EUFEST (n = 498), patients were a mean
(–SD) age of 26 – 6 years, had positive symptoms
of 2 years’ maximum duration and had received
antipsychotic treatment for £2 weeks (33% were
drug naı̈ve).[42] The PANSS total score was
89 – 21 at baseline, and patients showed an im-
provement of 35 points after 12 months. The
improvement in CGI score was similar to that
measured in SOHO, from 4.8 – 0.8 at baseline to
2.3–3.0, depending on the treatment. SGAs were
compared with a low dosage of haloperidol
(3.0 – 1.2mg/day). Most patients responded well
to both haloperidol and SGAs, with no differ-
ences in symptom reduction. However, there
were significant differences in the CGI and
the Global Assessment of Functioning (GAF)[44]

scores, with greatest improvements seen with
amisulpride and olanzapine, and least improve-
ments with quetiapine and haloperidol. More-
over, relevant differences were found favouring
SGAs with regard to retention rate (amisulpride
60%, olanzapine 67%, quetiapine 47% and zi-
prasidone 55% vs haloperidol 28%) and motor
adverse effects.[42]

Probably, the two most relevant advantages
of SGAs versus FGAs are the better subjective
effects and a reduced risk of tardive dyskinesia.
Most clinicians with long expertise in the use of
FGAs agree that a large majority of patients
strongly prefer the SGAs over the FGAs. One
example is the survey by Karow et al.,[3] where
61 ‘experts by experience’ (i.e. schizophrenia
patients who had been treated with SGAs for
2 years and before or afterwards with FGAs for
1 year) described marked differences, not in effi-
cacy on positive symptoms, but on negative and
affective symptoms, and also better tolerability
regarding motor and sexual adverse effects. The
findings by Voruganti et al.,[45] who compared
haloperidol and SGAs in an open-label trial, are
similar. Quality of life was assessed by self-rating
as well as by expert-rating scales, and ‘only’ the
patients detected a difference in favour of the
SGAs.

It is well known that patient-rated and
observer-rated quality of life is at best only mod-
erately related. Unlike subjective measures, which
are sensitive to depressive symptoms and anxiety,

objective quality-of-life measures such as the QLS
developed by Heinrichs et al.,[22] which was ap-
plied in CATIE and CUtLASS, are more strongly
related to the presence and degree of negative
symptoms. Using the QLS for patients who have
chronic schizophrenia with a high degree of ne-
gative symptoms and only a small improvement
over time would therefore bias a sample towards
non-significant differences between two compar-
ison groups. Scores on the Subjective Well-being
under Neuroleptics (SWN) instrument,[46] devel-
oped to measure the subjective effects of anti-
psychotics, were found not to be strongly related
to QLS scores at the beginning of antipsychotic
treatment (r = 0.4–0.5), but after 9–12 months,
correlations increased up to 0.6–0.7.[47] Several
studies indicate that improvement of the SWN
score is a much more powerful predictor than
improvement of psychopathology in terms of
compliance and enduring symptomatic remis-
sion.[41,48] Data on the predictive power of QLS
scores are not available yet.

In the debate about the benefits of SGAs, the
argument of an excessively high dosage of the
comparator in double-blind trials is often used. It
is justified for the older trials, but most of the
more recent trials have used haloperidol in mod-
erate dosages.[49,50] Moreover, the landmark
study by Zimbroff et al.,[51] in which three do-
sages of haloperidol were compared with three
dosages of sertindole (plus placebo), has shown
that haloperidol 5mg/day was not effective
enough and that the sometimes suggested low
dosages of haloperidol might be too low.

One final issue is tardive dyskinesia, which was
very much neglected in both trials. In CATIE,
patients with tardive dyskinesia were excluded
from the perphenazine arm, but nevertheless
patients treated with the FGA had the highest
discontinuation rate due to motor symptoms.
There was no wash-out phase at the start of
CATIE, not even for antiparkinson medication.
Many patients may have received antiparkinson
medication from the start (the exact numbers
were never published) and were thus receiving
‘prophylactic antiparkinson medication’, which
may have further diminished differences in EPS.
As Casey[32] wrote in his critique of CATIE,
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‘‘Since evaluations involving the perphenazine
group were thus limited to patients without tar-
dive dyskinesia, a true comparison among treat-
ment groups of tardive dyskinesia onset or
worsening of existing cases with perphenazine
versus the other antipsychotics is not possible.y
It is a major error to conclude that perphenazine
offers the same benefit-risk ratio as the atypical
agent when the efficacy is compared to the acute
EPS and tardive dyskinesia risk.’’ One can add
that in no way do the CATIE and CUtLASS
studies contradict the current evidence, which in-
dicates a lower risk of tardive dyskinesia with
SGAs.[52] Regarding the suggested advantages of
SGAs in low dosage, there are data that even
2–3mg/day of haloperidol is associated with a
high risk of tardive dyskinesia.[53] Even if most of
the other previously reported advantages of the
SGAs are debatable, the lower risk of tardive dys-
kinesia might be a strong enough reason to favour
these drugs. The ethical or clinical question is
rather how many dollars or euros are justifiably
spent to save patients from tardive dyskinesia.[54]

6. Clinical Implications of CATIE and
CUtLASS

Aside from the information that the ad-
vantages of SGAs are not as strong as early trials
and marketing suggested or promised, the trials
do not provide much help to the psychiatrist
looking for the right antipsychotic drug for
his/her individual patient. Studies certainly do
not provide a definite answer as to which anti-
psychotic is most effective, and there is, not sur-
prisingly, no antipsychotic that is best for every
patient with schizophrenia.

We still need more information on what to do
when drugs are not effective or not tolerable or if
the patient does not want to take them. If these
problems arise, how long should we wait before
we switch the antipsychotic, before we offer the
patient a depot treatment (more SGAs in this
formulation are needed), or before we combine
antipsychotics? As Meltzer and Bobo[34] suggest,
‘‘Best treatment balances efficacy, prevention of
disease progression and medication side effects;
achievable outcomes need to be tailored to indi-

vidual cases and may vary from merely symptom
improvement to full remission; and not every
patient experiences every drug side effect. There-
fore, it is vital to have a variety of treatment
options.’’ Most relevant in this regard are the
CATIE switching trials.[18-20] The complex data
from the trials indicate again that patients differ
markedly not only in psychopathology, but also
in the effects of psychopharmacology. They have
different expectations, attitudes and apprehen-
sions regarding wanted and unwanted effects
of antipsychotic treatment. Sedation might be a
severe adverse effect for some patients, but rather
pleasant for others. For a successfully indi-
vidualized treatment, the patient and the differ-
ent antipsychotic options have to be very well
known. Close monitoring and careful listening to
the patient are essential, particularly in the first
weeks or months of antipsychotic treatment, to
create a therapeutic alliance that will hopefully
result in a better outcome.

7. Conclusions

Two of the authors of CATIE and CUtLASS,
Lewis and Lieberman,[55] conclude in their edi-
torial ‘CATIE and CUtLASS: Can we handle the
truth?’: ‘‘ythat first-generation drugs, if care-
fully prescribed, are as good as most second-
generation drugs in many if not most patients
with established schizophrenia.’’ [We could ask:
Which truth? Did only these two studies find
the truth?] Aside from the dubious pseudo-
categorization of FGAs versus SGAs, which the
reader of this article must also be aware of, we
think that this conclusion goes much too far and
does not fairly consider the literature, clinical
experience and the opinion of two important
groups: patients and their relatives/partners.
While the first SGAs have already lost patent
protection (others will become generic in the near
future), the mostly pharmacoeconomic debate
on the differences between FGAs and SGAs will
probably fade away. We conclude that the ad-
vantages of the SGAs are doubtful regarding
some success criteria (such as effects on negative
or cognitive symptoms) but, aside from their
heterogeneity and the consequent increased
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potential to address individual patients’ problems,
the better subjective well-being or quality of life
experienced by many (most?) patients and the
reduced risk of tardive dyskinesia of at least some
SGAs are two strong arguments to restrict the
use of, at least, the high-potency FGAs.
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