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Context: Second-generation (atypical) antipsychotics
(SGAs) are more expensive than first-generation (typi-
cal) antipsychotics (FGAs) but are perceived to be more
effective, with fewer adverse effects, and preferable to pa-
tients. Most evidence comes from short-term efficacy trials
of symptoms.

Objective: To test the hypothesis that in people with
schizophrenia requiring a change in treatment, SGAs other
than clozapine are associated with improved quality of
life across 1 year compared with FGAs.

Design: A noncommercially funded, pragmatic, mul-
tisite, randomized controlled trial of antipsychotic drug
classes, with blind assessments at 12, 26, and 56 weeks
using intention-to-treat analysis.

Setting: Fourteen community psychiatric services in the
English National Health Service.

Participants: Two hundred twenty-seven people aged
18 to 65 years with DSM-IV schizophrenia and related
disorders assessed for medication review because of in-
adequate response or adverse effects.

Interventions: Randomized prescription of either FGAs
or SGAs (other than clozapine), with the choice of indi-
vidual drug made by the managing psychiatrist.

Main Outcome Measures: Quality of Life Scale scores,
symptoms, adverse effects, participant satisfaction, and
costs of care.

Results: The primary hypothesis of significant improve-
ment in Quality of Life Scale scores during the year after
commencement of SGAs vs FGAs was excluded. Partici-
pants in the FGA arm showed a trend toward greater im-
provements in Quality of Life Scale and symptom scores.
Participants reported no clear preference for either drug
group; costs were similar.

Conclusions: In people with schizophrenia whose medi-
cation is changed for clinical reasons, there is no disad-
vantage across 1 year in terms of quality of life, symp-
toms, or associated costs of care in using FGAs rather than
nonclozapine SGAs. Neither inadequate power nor pat-
terns of drug discontinuation accounted for the result.
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A NTIPSYCHOTIC DRUGS HAVE

been the mainstay of
schizophrenia treatment
for almost 50 years. How-
ever, many people with

schizophrenia receiving typical or first-
generation antipsychotics (FGAs) have had
a suboptimal outcome, with symptom-
atic relapses and disabling adverse ef-
fects, particularly sedation and extrapy-
ramidal symptoms (EPSs).1

Atypical or second-generation antipsy-
chotics (SGAs) were hailed as a major ad-
vance, principally because of their lower
liability for EPSs. The first atypical drug,
clozapine, is the most efficacious of all an-
tipsychotics but is restricted to treatment-
resistant schizophrenia because of ad-
verse effects. Therapeutic differences

between the other SGAs and FGAs are less
certain. Two systematic reviews2,3 showed
that the 2 groups of drugs are generally
equivalent in terms of efficacy against posi-
tive symptoms, whereas another study4

found evidence of superiority for SGAs.
Claims of superiority for SGAs in terms of
the treatment of negative symptoms, cog-
nitive enhancement, fewer EPSs, and im-
proved subjective experience and toler-
ability5 have led to a general shift away
from FGAs in the treatment of schizophre-
nia. Nevertheless, meta-analyses6,7 have
raised questions about the size and sig-
nificance of these effects. Like FGAs, SGAs
(apart from clozapine) are usually grouped
as a class in clinical guidelines, despite
pharmacologic heterogeneity.8,9 The SGAs
are much more expensive.
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We report a pragmatic, open, multicenter, random-
ized controlled trial of FGAs vs SGAs for schizophrenia,
with blind rating of outcomes across 1 year. The trial was
funded by the Health Technology Assessment Program
of the United Kingdom National Health Service and re-
ceived no financial support from the pharmaceutical in-
dustry. The key question was whether the additional ac-
quisition costs of SGAs over FGAs would be offset by
improvements in health-related quality of life or savings
in the use of other health and social care services in people
with schizophrenia for whom a change in drug treat-
ment was being considered for clinical reasons, most com-
monly suboptimal efficacy or adverse effects.

The trial concerned the relative clinical effectiveness
of the 2 groups of drugs rather than the efficacy of indi-
vidual drugs. The primary hypothesis was that the use
of SGAs would be associated with a clinically significant
improvement in quality of life across 1 year compared
with the use of FGAs. Secondary questions concerned
whether this improvement would be associated with fewer
symptoms and adverse effects, improved patient satis-
faction, and lower total health care costs.

METHODS

PROTOCOL AND RATIONALE
OF TRIAL DESIGN

This pragmatic, multicenter, rater-blinded, randomized con-
trolled trial was designed to test effectiveness in routine clini-
cal practice: (1) trial entry was defined by the psychiatrist de-
ciding to change drug management, (2) broad inclusion
criteria reflected normal clinical practice, and (3) there was
nonintensive follow-up with 1 primary outcome. The trial in-
cluded an economic component and was called the Cost Util-
ity of the Latest Antipsychotic Drugs in Schizophrenia Study
(CUtLASS 1).

Participants were randomized to receive either an FGA or
an SGA. The FGAs were chlorpromazine hydrochloride, flu-
penthixol, haloperidol, loxapine, methotrimeprazine, sulp-
iride, trifluoperazine hydrochloride, zuclopenthixol, and the
depot preparations of fluphenazine decanoate, flupentixol de-
canoate, haloperidol decanoate, pipothiazine palmitate, and zu-
clopenthixol decanoate. Thioridazine hydrochloride and dro-
peridol were also included initially but were withdrawn from
licensed use during the trial. The SGAs were risperidone, olanza-
pine, amisulpride, zotepine, and quetiapine fumarate (ziprasi-
done has not been licensed in England). The responsible con-
sultant psychiatrists (specialist physicians in secondary care)
chose the individual drug in each class before randomization.

Five medical schools in England were recruited, covering
14 National Health Service Trusts in northwestern England, Not-
tingham, western London, southeastern London, and Cam-
bridge. The North West Multi-Center Research Ethics Com-
mittee (Manchester) granted ethical approval.

The inclusion criteria were DSM-IV10 schizophrenia, schi-
zoaffective disorder, or delusional disorder; age 18 to 65 years;
at least 1 month since the first onset of positive psychotic symp-
toms; and psychiatrist electing to change the current FGA or
SGA treatment because of inadequate clinical response or in-
tolerance. The exclusion criteria were substance misuse or a
medical disorder considered clinically to be the major cause of
positive psychotic symptoms and a history of neuroleptic ma-
lignant syndrome.

RANDOMIZATION AND ASSIGNMENT

Randomization to FGAs or SGAs was concealed via a remote
telephone service, undertaken after baseline assessment. After
stratifying by treatment center, the method of allocation was
randomized, permuted blocks within strata. Participants were
recruited over 30 months from July 12, 1999, to January 18,
2002.

The psychiatrists initiated the first dose of randomized treat-
ment as soon as possible and were urged to keep patients in
their randomized treatment arm for a minimum of 12 weeks,
and preferably for 52 weeks. If a treatment change was re-
quired, the psychiatrist was instructed to initiate an alterna-
tive from the same class. Adjunctive medication was allowed,
but antipsychotic polypharmacy was discouraged. Psychia-
trists had access to a custom-made best-prescribing hand-
book.

OUTCOME MEASURES

The primary outcome was the total score on the Quality of Life
Scale (QLS),11 an instrument used widely in psychopharmaco-
logic treatment trials for schizophrenia,12,13 assessed blindly at
baseline and 12, 26, and 52 weeks. Based on a semistructured
interview, the QLS has 21 items rated on a 7-point scale from 0
to 6 with descriptive anchors; high scores reflect normal func-
tioning. Probe questions explore items in 4 areas: interpersonal
relations (household, friends, acquaintances, social activity, so-
cial network, social initiative, withdrawal, and sociosexual be-
havior), instrumental role (occupational role, work function-
ing, work level, and work satisfaction) intrapsychic foundations
(sense of purpose, motivation, curiosity, anhedonia, aimless in-
activity, empathy, and emotional interaction), and common-
place objects and activities. The sum of the mean scores from
each area yields a total score. The QLS takes approximately 45
minutes to complete; interrater reliabilities are high, and con-
firmatory factor analysis has been conducted.11

Secondary outcome measures were (1) Positive and Nega-
tive Syndrome Scale (PANSS) score,14 (2) Calgary depression
scale score,15 (3) participant attitudes and adherence ratings us-
ing the Drug Attitudes Inventory16 and a 7-point drug adher-
ence scale,17 (4) Global Assessment of Functioning scale score,10

(5) scores on adverse effects scales (Simpson-Angus extrapy-
ramidal adverse effects rating scale18 to assess parkinsonism,
Barnes Akathisia Rating Scale,19 Abnormal Involuntary Move-
ments Scale for tardive dyskinesia,20 and Antipsychotic Non-
Neurological Side-Effects Rating Scale21 [a new scale devel-
oped to assess the adverse effects of antipsychotic drugs,
including nonneurologic adverse effects found with SGAs rather
than FGAs]), and (6) participant satisfaction rated at 12 and
52 weeks regarding the new antipsychotic medication, mental
health, and adverse effects.

Interrater reliability was assessed using 10 videotaped QLS
and PANSS interviews. An initial assessment of interrater re-
liability (for 9 trained raters) yielded an intraclass correlation
coefficient of 0.91 for the QLS total score and 0.75 for the PANSS
total score. Further training and assessment yielded interrater
reliability of 0.99 for QLS total score and 0.84 for PANSS total
score. For the QLS subscales, the intraclass correlation coeffi-
cients were 0.98 for interpersonal relations, 0.75 for instru-
mental role, and 0.99 for intrapsychic foundations. For the
PANSS, the intraclass correlation coefficients were 0.94, 0.85,
and 0.84 for the positive, negative, and general subscales, re-
spectively. There were weekly discussions of ratings within medi-
cal centers, monthly intercenter video conferences, and face-
to-face intercenter meetings every 3 months where fidelity was
discussed.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 63, OCT 2006 WWW.ARCHGENPSYCHIATRY.COM
1080

©2006 American Medical Association. All rights reserved.
 at University Of Arizona, on December 3, 2006 www.archgenpsychiatry.comDownloaded from 

http://www.archgenpsychiatry.com


MASKING TO ALLOCATION AND COSTS

The following measures were taken to maintain the blinding:
isolation of the offices of the clinical assessors from other team
members, use of passwords for electronic data, encryption of
e-mails for randomization, restriction of discussions about pa-
tients within research teams, and the secure storage of all case
report forms. Participants were reminded to avoid open dis-
cussion of treatment assignment. Follow-up assessments were
performed blinded to randomized allocation at 12, 26, and 52
weeks. Telephone interviews were performed on a few occa-
sions. Participants were deemed to be lost to follow-up only
after a minimum of 4 failed visits.

We collected cost information about the use of all services,
including hospital inpatient and outpatient services, primary
and community care services, and prescribed medications. Di-
rect costs were measured as resource use multiplied by unit cost.

STATISTICAL ANALYSIS

We estimated the intention-to-treat (ITT) effect in the pri-
mary analyses. Allowance was made for different patterns of
loss to follow-up using multiple imputations, assuming the miss-
ing data to be ignorable or missing at random.22 Routine data
exploration was performed using SPSS for Windows 10 (SPSS
Inc, Chicago, Ill). Further analysis was performed using Stata
Version 7 (StataCorp, College Station, Tex).

Longitudinal analysis of covariance (ANCOVA) was used
to estimate the differences between the treatment arms in QLS
total scores at each of the 3 assessments (12, 26, and 52
weeks), using study center and baseline QLS score as covari-
ates. Unstructured correlations between repeated measures
were assumed. Treatment arm differences for nonlongitudi-
nal, secondary, binary outcome measures were evaluated
using Pearson �2. Treatment arm differences in ordinal out-
comes (eg, patient satisfaction) were evaluated using the
Mann-Whitney test.

For the primary analysis, we analyzed QLS scores using the
longitudinal ANCOVA first in an analysis on available data, with-
out attempting to impute missing information, and second af-
ter imputation of the missing data. Multiple imputations for
this second model of QLS involved the generation of 5 full data
sets using the propensity score method in Solas version 3.2, each
of which was then analyzed as described previously herein (com-
bining the results as suggested by Rubin and Schenker23). Sepa-
rate multiple imputations were performed for each arm, and
the complete data from the 2 arms of the trial were then com-
bined to continue the analysis. Variables used to impute miss-
ing values included nonmissing QLS and PANSS total scores,
study center, reason for referral to study (poor clinical re-
sponse or intolerance and adverse effects), and whether first
episode, current alcohol misuse, and current drug misuse.

A secondary, exploratory analysis of 12-week QLS scores
was undertaken to investigate the effect of switching between
arms during that initial phase. First, a conventional ITT analy-
sis was performed using ANCOVA as previously described but
restricting the outcome to 12-week scores. Then, in a per-
protocol analysis, participants who switched from their allo-
cated arm before the 12-week follow-up were dropped and the
ANCOVA was repeated.

SAMPLE SIZE AND POWER

The principal outcome, QLS total score, was used to deter-
mine sample size. Two assumptions were made a priori: first,
that there would be a correlation of 0.5 between baseline and
52-week QLS scores and, second, that a clinically meaningful

difference in QLS scores between the 2 arms would be 5 points
from baseline to 12 months (difference in 12-month means of
40 vs 45). This was predicated on a common standard devia-
tion of 18 for baseline and 52-week QLS scores and under-
pinned the primary hypothesis of an advantage for SGAs. A pos-
teriori, the correlation between baseline and 12-month total
scores was found to be higher than assumed (0.75 rather than
0.5). The within-group standard deviations were as expected.
The higher baseline to 12-month correlation implied that the
within-group standard deviation for the change score was ap-
proximately 13. Thus, using 80% power, 95% confidence, and
2-tailed assumptions, the target sample size for detecting a dif-
ference of 5 points was 110 patients in each of the 2 arms, re-
quiring a total of 254 participants to account for the projected
follow-up rate of 75%.

RESULTS

PARTICIPANT FLOW

Two hundred seventy-five patients were referred. Of these,
9 (3%) were ineligible, 1 (0.4%) was unable to give con-
sent, and 36 (13%) refused to give consent; 2 psychia-
trists each withdrew a referral (1%). Thus, 227 patients,
referred by 73 psychiatrists, were randomized. Figure 1
shows the patients’ subsequent progress through the trial.
One protocol violation, a patient randomized before the
referring psychiatrist reformulated the diagnosis, was in-
cluded in the final analysis in his or her randomized treat-
ment arm.

Randomized227

12-wk Follow-up

at 12-wk
Follow-up

102 at 12-wk
Follow-up

86

Died0 Switched
to SGA

20 Died0Switched
to FGA

20

26-wk Follow-up

at 26-wk
Follow-up

95 at 26-wk
Follow-up

88Changed Back
to FGA

1

Died3 Switched
to SGA

14 Died1Switched
to FGA

10

in First-Generation Arm118 in Second-Generation Arm109

in Arm End at wk 1298 in Arm End at wk 1289

in Arm End at wk 2682 in Arm End at wk 2678

52-wk Follow-up

at 52-wk
Follow-up

98 at 52-wk
Follow-up

87Changed Back
to FGA

3 Changed Back
to SGA

1

Died0 Switched
to SGA

21 Died2Switched
to FGA

6

in Arm End at wk 5264 in Arm End at wk 5271

Figure 1. Progress of the randomized patients through the study. FGA
indicates first-generation antipsychotic; SGA, second-generation
antipsychotic.
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Of the 227 patients, 118 (52%) were randomized to re-
ceive an FGA and 109 (48%) to receive an SGA. These 2
groups were similar at baseline in terms of demographic
and clinical characteristics (Table 1). Before randomiza-
tion, FGAs were being prescribed to 207 patients and SGAs
to 44. Eighty-four patients (37%) were taking depot FGAs
before randomization; 47 (56%) were subsequently ran-
domized to receive FGAs and 37 (44%) to receive SGAs.
One patient was prescribed clozapine immediately be-
fore randomization. Twenty-eight patients (12%) were re-
ceiving more than 1 antipsychotic drug before random-
ization; 13 (11%) of these were randomized to the FGA
arm and 15 (14%) to the SGA arm (Table 1).

Table 2 displays the drugs prescribed in each treat-
ment arm after randomization and those used at 52 weeks

together with the mean doses. The average period from
randomization to initiation of the assigned drug was 8.5
days (median, 1 day).

FOLLOW-UP

We interviewed 185 patients (81%) at 1 year: 100 ran-
domized to the FGA arm and 85 to the SGA arm (85%
vs 78%; P=.2). There were 3 deaths in each arm. In the
FGA arm, 2 deaths were due to cardiac failure and 1 was
considered to be suicide or accidental death (open ver-
dict). In the SGA arm, 2 deaths were also due to cardiac
failure and 1 to septicemia (in a quadriplegic patient).
Eleven patients (5%) were categorized as lost to fol-
low-up at 1 year, and 22 (10%) withdrew from the study.
Including deaths, withdrawals, and lost to follow-ups, 39
patients (17%) dropped out of the trial.

Table 3 gives the QLS data at each assessment
point. Table 4 presents the primary ITT analysis,
including imputed values for missing observations,
and the secondary per-protocol explorations. For the
primary analysis, Table 4 shows parameter estimates
for the effect of treatment arm (randomization) com-
mon to all 3 outcome times (12, 26, and 52 weeks). A
negative parameter estimate means that patients in the

Table 1. Baseline Characteristics of the 227
Study Participants by Randomized Treatment Arm

FGA Arm
(n = 118)

SGA Arm
(n = 109)

Age, y
Mean (SD) 40.5 (11.3) 40.9 (11.1)
Median (range) 40.5 (18-63) 41.6 (19-62)

Length of illness, y
Mean (SD) 13.3 (10.8) 14.4 (11.2)
Median (range) 11.9 (0-42) 11.6 (0-39)

No. of previous hospital admissions
Mean (SD) 3.4 (4.7) 3.9 (3.9)
Median (range) 2 (0-40) 3 (0-20)

Sex, No. (%)
M 81 (69) 73 (67)
F 37 (31) 36 (33)

Ethnicity, No. (%)
White 87 (74) 83 (76)
Black and other minority groups 25 (21) 25 (23)
Other 6 (5) 1 (1)

Diagnosis, No. (%)
Schizophrenia 85 (72) 85 (78)
Schizophreniform 5 (4) 3 (3)
Schizoaffective disorder 22 (19) 17 (16)
Delusional disorder 6 (5) 4 (4)

Patient status at baseline, No. (%)
Inpatient 48 (41) 43 (39)
Day patient 1 (1) 5 (5)
Outpatient 69 (58) 61 (56)

First episode, No. (%) 15 (13) 11 (10)

No current drug misuse, No. (%) 86 (73) 84 (77)
No current alcohol misuse, No. (%) 74 (63) 65 (60)
Reason for referral, No. (%)

Inadequate response 52 (44) 59 (54)
Adverse effects 35 (30) 13 (12)
Both 31 (26) 37 (34)

Antipsychotic drug treatments
before randomization

No. of FGAs 108 99
No. of depots 47 (44)† 37 (37)*
No. of SGAs 25 19
None 2 (�1) 2 (�1)
Antipsychotic polypharmacy,

No. (%)
13 (11) 15 (14)

Abbreviations: FGA, first-generation antipsychotic; SGA,
second-generation antipsychotic.

*Percentage of total FGAs prescribed that were depot preparations.

Table 2. Drugs Prescribed by Treatment Arm: Numbers
at Randomization and at 52 Weeks and End-Study Doses

Drug

Patients, No.
End-Study

Dose, Mean
(Range), mg

At
Randomization

At 52
wk*

FGA arm (n = 118)
Chlorpromazine 8 4 250 (200-300)
Droperidol 1 0 0
Flupentixol 1 3 4 (2-6)
Flupentixol decanoate 2 8 142 fortnightly

(40 mo to
250 wk)

Fluphenazine decanoate 3 2 50 fortnightly
Haloperidol 8 2 22.5 (20-25)
Haloperidol decanoate 2 0 0
Loxapine 3 0 0
Methotrimeprazine 0 1 250
Pipotiazine palmitate 2 1 50 fortnightly
Sulpiride 58 31 813 (200-2400)
Thioridazine 1 0 0
Trifluoperazine

hydrochloride
21 12 15 (6-30)

Zuclopenthixol 5 2 37 (20-50)
Zuclopenthixol decanoate 3 8 358 fortnightly

(150-750
fortnightly)

SGA arm (n = 109)†
Amisulpride 13 10 610 (200-1200)
Olanzapine 50 37 15 (5-30)‡
Quetiapine 23 11 450 (200-750)
Risperidone 22 13 5 (2-10)

Abbreviations: FGA, first-generation antipsychotic; SGA,
second-generation antipsychotic.

*Some patients were taking more than 1 antipsychotic drug concurrently.
†One missing data point at randomization.
‡The United Kingdom–licensed maximum olanzapine dose is 20 mg,

although 30 mg is not uncommon in practice.
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FGA arm were doing better (see the observed means
in Table 3).

Contrary to the primary hypothesis, the estimate of 5
points in favor of the SGA arm was excluded at the 95%
confidence level. The apparent advantage for FGAs, an
effect opposite to the hypothesis, did not reach statisti-
cal significance (P=.24). These effects, together with our
primary hypothesis, are summarized graphically in
Figure 2. The secondary, per-protocol analysis of 12-
week outcomes gave a similar estimate (Table 4).

Table 5 gives the results of the secondary outcomes.
The PANSS total scores include imputed values obtained
by multiple imputations; all available data were used for
the other outcomes. There was a trend for the mean (SD)
costs for the 52 weeks of the trial to be lower for people
allocated to the FGA arm ($34 750 [$48 100] or £18 800
[£26 000]) than the SGA arm ($37 185 [$46 250] or
£20 100 [£25 000]). The major cost in both groups was
psychiatric hospital inpatient admissions: 93.2% of total
costs in the FGA arm and 81.5% in the SGA arm. Anti-
psychotic drug costs accounted for a small proportion of
total costs (2.1% in the FGA arm and 3.8% in the SGA arm).

Polypharmacy before randomization (Table 1) and at
the end of the study (Table 6) were similar in the 2
groups. More patients randomized to receive an SGA than
an FGA remained in their allocated treatment arm for the
whole year, but this difference was not significant (65%
[71/109] vs 54% [64/118]; P=.1) (Figure 1). Twenty-
eight (48%) of the 58 patients randomized to the FGA
arm and prescribed sulpiride were still taking that drug
at the end of the study, although 3 were receiving an-
other antipsychotic drug in addition. Thirty-seven (74%)
of the 50 patients randomized to receive SGAs and who
were prescribed olanzapine were still taking the drug at
the end of the study. Participants reported no clear pref-
erence for either class of drug at any stage.

COMMENT

The results of this pragmatic randomized trial refute the
hypothesis that the use of SGAs is superior to the use of
FGAs in terms of quality of life at 1 year. Clinical supe-
riority had been defined a priori as a 5-point difference
in the QLS score. Statistical precision was limited, but
the ITT analysis indicated that true effects may have been
in the opposite direction for this primary outcome and
for the main symptom assessments. The confidence in-
tervals for this effect in the opposite direction were wide,
including the possibility of a small benefit for SGAs but
much smaller than we had hypothesized.

Why did the trial fail to find a clinical advantage for
SGAs? The first possibility is that the proposed effect size

Table 3. Primary Outcome: QLS Score*

Assessment Point

FGA Arm SGA Arm

Patients,
No.

QLS Total Score,
Mean (SD)

Patients,
No.

QLS Total Score,
Mean (SD)

Baseline 118 43.3 (21.7) 108 43.5 (20.3)
12 wk 100 49.2 (19.9) 87 46.6 (19.0)
26 wk 93 49.2 (20.5) 87 50.4 (18.8)
52 wk 100 53.2 (21.2) 85 51.3 (19.6)

Abbreviations: FGA, first-generation antipsychotic; QLS, Quality of Life Scale; SGA, second-generation antipsychotic.
*Values for occasional missing items were imputed using the median of observed responses within other subscales for that patient. Higher scores mean higher

quality of life.

Table 4. Primary ITT and Secondary Per-Protocol Analyses
of QLS Scores

Data Estimate* SE (95% CI)
P

Value

Primary ITT analysis across 3
points to 52 wk

QLS total scores* −1.7 1.4 (−4.5 to 1.1) .24
QLS total scores after

multiple imputations
of missing data

−2.5 1.9 (−6.2 to 1.2)

Secondary analyses of 12-wk
QLS total scores

ITT analysis −2.0 1.7 (−5.3 to 1.4) .31
Per-protocol analysis,

excluding data from
patients who had
switched within the
first 3 mo of the study

−3.0 1.9 (−6.7 to 0.6)

Abbreviations: CI, confidence interval; ITT, intention-to-treat; QLS, Quality
of Life Scale.

*A negative parameter estimate means that participants in the
first-generation antipsychotic arm are doing better. The hypothesis was plus
5 in favor of second-generation antipsychotics.

Differences Between FGAs and SGAs in Quality of Life at 1 Year

Favors FGAs

Observed

Estimate of Difference
in QLS After Imputation
of Missing Data, With
95% CI for Difference

Hypothesis of 5-Point
Advantage for SGAs
Excluded

Equivalence Favors SGAs

Difference in QLS Scores

Expected

Figure 2. Differences in Quality of Life Scale (QLS) scores at 1 year between
patients taking first-generation antipsychotics (FGAs) and second-generation
antipsychotics (SGAs). CI indicates confidence interval.
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of 5 points on the QLS was unrealistically large. Design-
ing the trial to show equivalence between FGAs and SGAs
would not have tested a clinically meaningful question
given the observed migration of prescription toward the
more expensive class since its introduction. An improve-
ment of 5 points in the QLS score resulting from a change
in treatment because of adverse effects or lack of effect

from previous treatment is a reasonable clinical aim that
has also been used in similar trials.24

The second, related possibility is the limited sample
size and statistical power. Clinical equipoise shifted in
favor of SGAs during the trial, pressurizing recruit-
ment. However, good follow-up and a close correla-
tion between QLS score at baseline and follow-up

Table 5. Results of the Secondary Outcomes

Variable

FGA Arm SGA Arm

Estimate SE (95% CI) P Value
Patients,

No.
Score,

Mean (SD)
Patients,

No.
Score,

Mean (SD)

PANSS*
Total

Baseline 118 72.9 (17.2) 109 71.3 (16.5) 2.3 1.5 (−0.6 to 5.2) .13
52 wk 99 64.6 (15.1) 86 66.2 (17.5)
After multiple imputations* 2.4 1.7 (−0.2 to 5.4) .11

Positive subscale
Baseline 118 15.9 (5.9) 109 15.5 (5.4) .90
52 wk 99 13.9 (4.5) 86 14.0 (5.3)

Negative subscale
Baseline 118 20.6 (6.9) 109 20.0 (6.5) .84
52 wk 99 17.3 (5.8) 86 18.2 (6.1)

General subscale
Baseline 118 36.4 (8.8) 109 35.8 (9.5) .92
52 wk 99 33.3 (8.1) 86 34.0 (9.4)

Global Assessment of Functioning scale†
Total

Baseline 118 45.6 (14.9) 108 42.7 (13.6) 0.1 1.4 (−2.6 to 2.7) .96
52 wk 100 52.4 (13.3) 85 52.3 (13.9)

Symptoms
Baseline 103 44.42 (15.2) 96 43.1 (14.9) .89
52 wk 100 50.96 (14.3) 85 51.6 (14.6)

Disability
Baseline 103 44.6 (14.1) 96 41.9 (13.3) .94
52 wk 100 52.8 (13.0) 85 52.6 (14.4)

Calgary depression scale*
Baseline 118 6.6 (5.0) 108 6.9 (5.2) 0.5 0.4 (−0.2 to 1.3) .16
52 wk 98 4.2 (3.8) 83 5.0 (3.9)

Drug attitude inventory*
Baseline 117 8.2 (11.5) 108 10.6 (10.6) 1.3 1.0 (−0.7 to 3.4) .20
52 wk 96 10.9 (11.6) 81 14.4 (10.1)

Compliance scale*
Baseline 116 5.1 (1.3) 108 5.1 (1.4) .20
52 wk 104 5.0 (1.5) 96 5.2 (1.6)

Simpson-Angus extrapyramidal adverse
effects scale*

Baseline 115 4.4 (5.2) 104 4.2 (4.6) 0.2 0.4 (−0.6 to 0.9) .66
52 wk 94 3.0 (3.9) 80 3.2 (3.7)

Barnes Akathisia Rating Scale*
Baseline 118 2.4 (3.0) 107 3.2 (2.6) 0.01 0.3 (−0.5 to 0.5) .98
52 wk 95 1.5 (2.4) 81 2.0 (2.7)

Abnormal Involuntary Movement Scale*
Baseline 118 1.7 (2.9) 107 1.8 (3.3) −0.2 0.4 (−1.0 to 0.6) .63
52 wk 95 2.3 (4.5) 81 1.8 (3.3)

Total of previous 3 scales*
Baseline 115 8.5 (7.3) 104 9.0 (7.8) −0.2 0.7 (−1.5 to 1.2) .08
52 wk 94 6.8 (6.7) 80 7.1 (6.3)

ANNSERS*
Baseline 117 14.6 (9.3) 103 15.6 (9.6) 1.1 0.8 (−0.4 to 2.6) .14
52 wk 95 10.8 (7.7) 82 12.5 (8.4)

Abbreviations: ANNSERS, Antipsychotic Non-Neurological Side-Effects Rating Scale; CI, confidence interval; FGA, first-generation antipsychotic; PANSS,
Positive and Negative Syndrome Scale; SGA, second-generation antipsychotic.

*High scores on this scale mean a worse outcome. A positive parameter estimate means that participants in the FGA arm are doing better.
†High scores on this scale mean a better outcome. A negative parameter estimate means that participants in the FGA arm are doing better.
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meant that the recruited sample gave 75% power to
detect the hypothesized difference in QLS scores. Par-
ticipants in the FGA arm tended to have greater
improvements in QLS and symptom measures than
those in the SGA arm, suggesting that the failure to find
an advantage for SGAs was not due to the sample sim-
ply being too small. We emphasize that we do not pre-
sent a null result; the hypothesis that SGAs are superior
was clearly rejected.

Third, quality of life is difficult to assess in schizo-
phrenia, and insensitivity and imprecision of the QLS
would have reduced power, although similarly in both
trial arms. Furthermore, there is a striking consistency
of findings across the primary and secondary outcomes
and between interviewer ratings and self-report. Never-
theless, the choice of the QLS deserves scrutiny.

A good quality-of-life scale should be appropriate to
the study population, the clinical condition, and the ill-
ness phase; have established psychometric properties; and
measure several dimensions.25 There is no perfect scale
for schizophrenia, but the QLS fares well on these crite-
ria and is widely used in schizophrenia studies.12 One of
several quality-of-life measures in the Veterans Affairs Co-
operative Study in Health Services No. 17 comparing
clozapine and haloperidol in refractory schizophrenia,26

the QLS was sensitive to subtle change and treatment
effect.24 Criticisms include its administration by an ex-
ternal assessor (although self-report has problems) and
being affected by symptoms.27,28 Regarding the latter point,
the PANSS total score in CUtLASS 1 accounted for only
30% of the variance in QLS scores at baseline. Overall,
the QLS seems to be a reasonable choice.

Finally, we have to consider the participants: pa-
tients, psychiatrists, and researchers. Regarding the study
sample, PANSS total and other scores were similar at base-
line to those of other treatment trials in schizophrenia.
Randomization was satisfactory, although more partici-
pants were referred owing to adverse effects in the FGA
arm. Given that any disadvantage for this class may have
been due to adverse effects, any resulting bias would have
operated against, not for, these drugs. This factor was in-
cluded as a covariate, and there was no evidence of dif-
ferential outcomes for patients referred to the trial be-
cause of treatment intolerance compared with those
entering because of inadequate response.

Overall, the patients had fairly long-term illness, and
treatment effects were not large. The results may have
been clearer in subgroups of patients with certain clini-
cal features or shorter duration of illness, for example.
However, the trial was designed to mimic the clinical situ-
ation, including problematic differential diagnoses, such
as delusional disorder vs schizophrenia, and choice of drug
from within the class. This selection will have been driven
by psychiatrist and patient choice, and it supports the
applicability of the results to routine clinical practice. Nev-
ertheless, the trial was biased toward schizophrenia that
had shown an inadequate response to treatment, an area
in which it is most difficult to achieve and demonstrate
major change. The patient sample was not skewed to-
ward those who had previously failed to respond to an
SGA; most participants were being treated with an FGA
before randomization.

This trial was independent of industry, being funded
by the National Health Service. This organization also has
interests in treatment costs, although its Health Tech-
nology Assessment Program is charged with providing
objective evidence on interventions. If the investiga-
tors, themselves, had any bias or previous expectation it
was in favor of SGAs; we were surprised to refute the hy-
pothesis. Participating psychiatrists used appropriate drug
doses in both classes (Table 2) but may have been less
ready to change from SGAs in the face of nonresponse
during the trial compared with FGAs. However, the data
did not indicate that this was the case. Many psychia-
trists who took part in the trial were, inevitably, particu-
larly interested in schizophrenia management, and their
ability to individualize treatments within the random-
ized arms may have minimized rather than emphasized
differences in outcome.

Two recent systematic reviews3,4 provided evidence
that some SGAs are more efficacious than others, so our
comparison of the 2 groups of drugs may have masked
the effects of individual drugs that have particular effi-
cacy or tolerability advantages (or disadvantages) for
subgroups of patients or between individuals. We do not
think that this was a problem in the present trial; Lewis
and colleagues29 used the same pragmatic design, ITT
analysis, and primary outcome to demonstrate the supe-
riority of clozapine over SGAs as a group in treatment-
resistant schizophrenia (CUtLASS 2). This suggests that
the present trial design was sensitive enough to show the
effect we hypothesized, had it been present. Although we
note the considerable pharmacologic heterogeneity
within and between the FGA and SGA groups, we con-
sider the comparison between groups to have been clini-
cally useful.

In contrast to published efficacy trials, sulpiride was
the FGA chosen most often by psychiatrists, whereas
haloperidol, the standard industry comparator, was
selected infrequently; of 8 patients prescribed haloperi-
dol at baseline, only 2 were still using it at 52 weeks (al-
beit at high doses). The point has been made that halo-
peridol carries a considerable adverse effect burden,
particularly at the relatively high doses often selected
for its role as comparator in efficacy trials.2 The fact that
so few psychiatrists opted for haloperidol in the present
trial reflects current clinical practice and inevitably hin-
ders interpretation of the results in the context of exist-

Table 6. Polypharmacy at 52 Weeks

Pattern of
Polypharmacy

Patients, No.

Randomized
to FGA Arm

Randomized
to SGA Arm

FGA � FGA 8 2
FGA � SGA 3 8
SGA � SGA 0 0
FGA � clozapine 0 0
SGA � clozapine 1 0
Total 12 10

Abbreviations: FGA, first-generation antipsychotic; SGA,
second-generation antipsychotic.
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ing systematic reviews3,4 of studies using this drug as
standard treatment.

Sulpiride, a more selective dopamine D2 receptor
blocker than haloperidol, is a low-potency FGA that has
been licensed in England since the 1960s. Despite its
name, its pharmacologic features have little in common
with amisulpride, an SGA. Anecdotally, sulpiride is some-
times thought to pose a lower risk of EPSs than other
FGAs; this may have been the reason it was chosen rela-
tively frequently. If the preference for sulpiride in the FGA
arm explained the results, this drug would have to have
remarkably superior efficacy and relative atypicality to
negate a real advantage of SGAs, particularly when any
such effect would be diluted among other FGAs. Nei-
ther property has been supported by a systematic re-
view of trials of sulpiride.30

There were slightly more patients receiving depot
preparations before randomization among those allo-
cated to the FGA compared with the SGA group. Any re-
sidual benefit was unlikely to have persisted during the
1-year follow-up, although it could have been operating
in the earlier months of the trial. The decision to use de-
pot preparations at randomization was not common (12
in the FGA arm) compared with previous treatment. Simi-
lar numbers of patients in each arm were being treated
with depot FGAs at 1 year (18 in the FGA arm and 17 in
the SGA arm). Improved adherence to treatment in pa-
tients considered to be in the SGA arm according to the
ITT design but who were receiving a depot FGA 1 year
later may have given a spurious advantage to the SGA
group in terms of efficacy but at a cost in terms of ad-
verse effects. Again, the effect would have needed to be
unrealistically large to have generated our results. The
CUtLASS 1 and 2 studies predated the availability of any
depot SGA preparations, and trials including these are
required.

The per-protocol estimate of the treatment effect of
the randomized class for the first 3 months of the trial
should be interpreted with care because it may be sub-
ject to selection biases. However, the effect estimate was
similar to the primary ITT analysis, suggesting that switch-
ing between classes during the first 3 months had little
impact on the result (Table 4).

Much evidence concerning the relative efficacy of FGAs
and SGAs comes from relatively short-term trials; drop-
out rates are high, and effects are assessed using symp-
tom ratings rather than broader outcomes.7,31 It is rea-
sonable to speculate that the superior tolerability and
possible benefits in efficacy in these studies might trans-
late into better treatment adherence, improved clinical
effectiveness, and enhanced quality of life, but, as yet, few
data support such a view. The doses of some SGAs have
become higher in routine clinical practice than those used
in the original preregistration trials. These trials pro-
vide benchmark data on adverse effect burden, but this
may represent an underestimate. Furthermore, a range
of adverse effects of FGAs and SGAs is emerging. Seri-
ous weight gain,32 diabetes mellitus,33 and hyperlipid-
emia34 may all adversely affect quality of life.

One observational study35 supports our result, but
there have been few pragmatic, long-term, randomized
studies of the clinical effectiveness of FGAs vs SGAs. Two

such studies stand out. In a study by Rosenheck and col-
leagues,36 309 patients were randomized to receive
olanzapine, an SGA, and the classic FGA haloperidol,
with flexible dosing and the use of prophylactic anticho-
linergic drugs. This double-blind comparison did not re-
veal any advantages at 1 year for olanzapine in treatment
adherence, symptoms, EPSs, or overall quality of life as
measured using the QLS. Benefits in terms of a reduction
in observed akathisia and improved cognition were
weighed against the problems of weight gain and higher
costs.

Lieberman and colleagues37 reported an 18-month
double-blind trial in which 1493 patients with chronic
schizophrenia were randomized to receive olanzapine,
quetiapine, risperidone, ziprasidone, or perphenazine, a
low-potency FGA. Despite circumventing the haloperi-
dol comparator problem, most patients in each group dis-
continued the assigned treatment because of lack of effect
or intolerability. Olanzapine treatment was associated with
the lowest risk of discontinuation and a different ad-
verse effect profile. The remaining SGAs differed nei-
ther from each other in terms of effectiveness nor from
perphenazine.

Overall, the results of these US studies are in line
with the data we present from England. All the data
suggest that careful prescribing of FGAs, at least in the
context of a trial, is not associated with poorer efficacy
or a greater adverse effect burden, both of which would
translate into lower quality of life in the medium term.
This suggests that despite recent policy statements and
prescribing patterns, further randomized and other
evaluations of SGAs would still be useful in establish-
ing their role in the long-term management of schizo-
phrenia and, likewise, the continued role of older
drugs.

In conclusion, there is no disadvantage in terms of qual-
ity of life, symptoms, or associated costs of care across 1
year in commencing treatment with FGAs rather than
atypical SGAs in people with schizophrenia whose medi-
cation is being changed because of intolerance or inad-
equate response and who are treated in the context of a
pragmatic trial.
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