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ABSTRACT

Objective: There has been concern about a high rate of placebo response and a
decline in treatment effect over time in schizophrenia trials as well as the implications
of increasing conduct of such trials outside North America. This report explores
differences in efficacy data over an 18-year period from randomized placebo-
controlled trials submitted in support of new drug applications (NDAs) for the
treatment of schizophrenia and differences in results between trials conducted

in North America and elsewhere.

Data Sources: Clinical trial data that were submitted to the US Food and Drug
Administration (FDA) as part of NDAs for the indication of schizophrenia between
1991 and 2009.

Study Selection: Efficacy data were compiled from 32 clinical trials with 11,567
evaluable patients with schizophrenia. Data from completed, randomized, multicenter,
double-blind, placebo-controlled, 4- to 8-week clinical trials in adult patients diagnosed
with schizophrenia according to DSM-/ll or DSM-IV criteria were included.

Data Extraction: Baseline demographic and disease characteristics, including mean
Positive and Negative Syndrome Scale (PANSS) total scores, were summarized and
compared between North American and multiregional trials. Mean change from
baseline to endpoint in PANSS total scores was utilized as the primary outcome of
interest. We explored differences in treatment effect and success rate of these trials
based on when and where the studies were conducted, sample size, trial duration,
and baseline patient characteristics.

Results: Twenty-one of the 32 trials were conducted solely in North America,

and 11 were carried out in multiple regions. Of those 11 multiregional trials, 2 were
conducted exclusively in foreign countries. Although the observed responses (change
from baseline) in placebo and drug-treated groups in multiregional trials tended to be
larger than in North American trials, the treatment effects (drug-placebo difference)
were —9 and —8 PANSS units for North American and multiregional trials, respectively.
When time of trial conduct was taken into account, an increasing placebo response
and a diminishing treatment effect over time were observed in North American trials
from —=10.8 PANSS units for the first period (1991-1998) to —6.0 PANSS units for the
later period (1999-2008). The overall trial success rate over the almost 2 decades was
78%, declining slightly in trials conducted after 1999, the time period during which
multiregional trials were first conducted (74% for 1999-2008 vs 85% for 1991-1998),
despite increasing sample sizes in the later period. The mean baseline PANSS total
score was in the range of 87-100 for most of these trials. Trials in patients with higher
mean baseline PANSS total scores tended to show larger treatment effects than those
in patients with lower scores. The mean body weight and body mass index (BMI)
were higher in patients in North American trials and North America-predominant
multiregional trials compared to those in foreign-predominant multiregional trials
(mean body weights of 85 kg and 81 kg vs 72 kg, and BMIs of 29 and 27 vs 25,
respectively). Treatment effects decreased as body weights increased, especially

in North American trials. In foreign-predominant multiregional trials, there were
higher proportions of women than in North American trials and North America—
predominant multiregional trials (40% vs 22% and 27%, respectively) and a

relatively larger proportion of Asians (219% vs 1% and 8%, respectively).

Conclusions: A high and increasing placebo response and a declining treatment effect
are of great concern in schizophrenia trials conducted in North America. In this era of
global clinical trials, close attention is needed to the design and conduct of these trials.
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I n global drug development, central nervous
system disorders rank second among the
diseases studied, including many programs for
drugs to treat depression and schizophrenia.!
Schizophrenia is a chronic, disabling mental
illness that affects approximately 2.4 million
adults in the United States, with a lifetime
prevalence of about 1.5% and with a relatively
similar rate across countries.>* In 2001, it was
reported that, of the randomized placebo-
controlled multicenter trials conducted for
the treatment of schizophrenia, 25% of these
trials failed to show an effect.’ It has also been
reported that the treatment effect in random-
ized controlled trials of atypical antipsychotic
drugs has diminished over time.® This appar-
ent reduction in antipsychotic treatment effect
has been suggested to result from an increase
in the placebo response in clinical trials con-
ducted in recent years.”

It has been observed that an increasing
number of clinical trials are being conducted
in countries located in emerging regions such
as Asia, Eastern Europe, and Latin America.’
Data submitted to the US Food and Drug
Administration (FDA) in support of new drug
applications (NDAs) for an antipsychotic claim
show that schizophrenia trials are increasingly
being conducted as multiregional trials.® FDA
accepts data generated from foreign sites for
NDAs as long as they are from adequate and
well-controlled trials that are conducted in
compliance with standards of Good Clinical
Practice.!®"!3 Nevertheless, there have been
ongoing concerns about the applicability of
foreign data, particularly from regions out-
side North America or Western Europe, to US
practice. These concerns are based largely on
possible regional differences in patient popu-
lations, disease characteristics, and medical
practice that could result in differences in
placebo and treatment responses.'*!°

This article provides the results of explor-
atory analyses that examine differences in
response in drug- and placebo-treated groups,
treatment effect size (drug-placebo differ-
ence), and success rate of placebo-controlled
schizophrenia trials submitted in support of
NDAs from 1991-2009. Differences were
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Analyses of Efficacy Data From Schizophrenia Trials

0Of great concern in schizophrenia trials conducted in
North America are

® A high and increasing placebo response and
® A diminishing treatment effect.

examined with regard to when and where the studies were
conducted, sample size per treatment arm, trial duration,
and baseline patient characteristics.

METHOD

Data Collection

Twelve antipsychotic drug programs in support of an
indication for schizophrenia were identified among original
NDAs submitted to the FDA between 1991 and 2009. Trials
from all NDAs for oral formulations, regardless of approval
status, were considered for inclusion in the database. They
were all randomized, multicenter, double-blind, placebo-
controlled clinical studies of 4 to 8 weeks’ duration with 40
or more patients in at least 1 treatment arm. Patients enrolled
in these trials were adults (age > 18 years) diagnosed with
schizophrenia according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-III or DSM-1V criteria.
Trials limited to known drug responders, such as those in
maintenance studies using a randomized withdrawal design,
were excluded. Data used in this exploration were derived
from trials that required informed consent.

The 2 mostly widely accepted and used rating scales
in schizophrenia trials are the Positive and Negative
Syndrome Scale (PANSS)!®!7 and the Brief Psychiatric
Rating Scale.'® Most studies used change from baseline to
endpoint in PANSS total score as the prespecified primary
efficacy variable. For our database, the mean change from
baseline to endpoint in PANSS total scores was utilized as
the primary outcome of interest. We included data from all
trials that used the PANSS as either the primary or a second-
ary efficacy measure. Missing data were imputed using the
last-observation-carried-forward (LOCF) approach.

To achieve a more comprehensive overview and to reduce
selection bias, we considered it critical to include as many
trials (including failed and negative trials) as possible in our
data collection. Our initial search identified 34 schizophrenia
trials with a total of 12,697 patients. Because the question of
greatest interest is what trial design and other factors might
affect the trial outcome for drugs and doses known to work,
we further limited our database by only collecting trial data
for drugs widely viewed as effective antipsychotics in the
United States and around the world, and, for these drugs,
at doses considered to be within an effective range. Many of
the trials (n=25) included more than 1 dose group, and some
(n=23) included an active control. After removing the doses
and drugs we viewed as ineffective, we were left with data
from 32 schizophrenia trials with 11,567 evaluable patients,
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defined as patients with a baseline and at least 1 postbaseline
efficacy assessment. The date of trial conduct initiation was
also noted; if it was not available, the NDA submission date
was used.

Data Analysis

This exploratory analysis included all submitted short-
term, randomized, placebo-controlled trials that were
determined to be of adequate size and to have appropriate
patient populations and entry criteria. Our analyses for this
article included trials submitted in support of NDAs from
1991-2009, and analyses of these studies were based on the
aggregated trial-level data drawn primarily from sponsors’
study reports and the FDA’s reviews. Statistical modeling of
treatment effect using patient-level data pooled from trials
submitted between 1993 and 2005 has already been per-
formed; however, prior to 1997, some patient-level data were
not available.®

Baseline demographic characteristics (age, gender, race,
body weight/body mass index [BMI]), dropout rate, and base-
line mean PANSS total scores were summarized and compared
between North American (United States and Canada) and
multiregional trials. Comparisons based on duration of trials,
which ranged from 4 to 8 weeks, were also carried out.

We assessed mean treatment effect and trial success rate,
where mean changes from baseline in PANSS total score at
final visit for placebo and drug-treated groups were calculated
based on LOCF data with analysis of covariance for each trial.
The findings reported in this article are based on estimates
from the aggregated trial-level data, using an LOCF imputa-
tion method. We understand that estimates from LOCF data
are likely to be biased when the mechanism of missing data
is not completely at random, particularly in the presence of
high dropout rates.!” However, this was the only approach for
which results were available for all trials; the LOCF analysis
was the protocol-specified primary analysis in most of these
trials and at least a sensitivity analysis otherwise. For almost
all of the trials, PANSS total score at baseline was included
as a covariate. Mean treatment effect was calculated as the
drug-placebo difference, ie, mean change in PANSS total
score for the antipsychotic drug group minus mean change
for the placebo group. Each trial was rated as a success or
failure on the basis of whether it succeeded in showing sta-
tistical superiority for at least 1 investigational drug group
over the placebo group on change from baseline to endpoint
in the PANSS total score after adjusting for multiplicity.
The multiplicity adjustment was based on the preplanned
analysis procedure that in every instance adequately con-
trolled the overall study-wide type I error rate.

For the purpose of assessing regional variations in
treatment effect, these trials were categorized into “North
American” trials, with all patients enrolled solely from North
America, and “multiregional” trials—clinical trials that were
not solely North American trials. To explore the impact of the
proportion of North American patients, we further grouped
multiregional trials into “North America-predominant
multiregional trials” (trials with more than 50%, but <100%,
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Table 1. Demographic and Baseline Characteristics in Schizophrenia Trials?

Multiregional Trials

North American ~ North America— Foreign-Predominant  All Multiregional Overall

Characteristic Trials (n=21) Predominant (n=7) (n=4) (n=11) (N=32)
ITT patients, no. (%) 6,268 (54.2) 3,046 (26.3) 2,253 (19.5) 5,299 (45.8) 11,567 (100.0)
Agey 39.3 (1.6) 39.4 (1.5) 36.7 (1.8) 38.4 (2.0) 39.0 (1.8)
Gender,d % female 22.2 (6.0) 26.8 (5.4) 40.3 (6.3) 31.7 (8.7) 25.7 (8.4)
Race

White,d % 50.5 (10.1) 48.9 (13.1) 64.2 (15.5) 54.5 (15.3) 52.0 (12.1)

African,® % 40.3 (10.9) 37.8 (9.8) 12.7 (12.3) 28.7 (16.2) 35.9 (14.1)

Asian,® % 1.3 (0.8) 7.9 (9.0) 21.0 (11.7) 12.7 (11.5) 5.9 (9.1)
Weight, kg 84.5 (4.5) 80.9 (3.2) 71.7 (5.4) 77.6 (6.0) 81.8 (6.1)
BML! kg/m? 28.9(1.4) 27.2(0.8) 25.1(1.3) 26.5(1.4) 27.8(1.8)
Dropout rate, %

Overall 49.1 (10.1) 39.9 (6.4) 33.4(7.9) 37.5(7.3) 45.1 (10.7)

4-week trials® 37.6 (7.6) 33.5 (NA) NA 33.5 (NA) 36.9 (7.0)

6- or 8-week trials 52.6 (8.0) 41.0 (6.3) 33.4(7.9) 37.9(7.6) 47.0 (10.6)

Due to adverse eventd 6.6 (3.0) 6.2 (2.2) 5.4 (2.6) 5.9(2.3) 6.3 (2.7)

Due to lack of efficacy! 23.2(11.6) 14.0 (7.8) 15.8 (6.4) 14.6 (7.0) 20.2 (10.9)
Baseline PANSS total scored

Overall 88.7 (11.9) 93.4(3.5) 93.1(3.1) 93.3(3.2) 90.4 (9.8)

4-week trials® 93.5 (4.0) 91.6 (NA) NA 91.6 (NA) 93.2 (3.6)

6- or 8-week trials®h 87.0 (13.4) 93.7 (3.7) 93.1(3.1) 93.4(3.3) 89.7 (10.8)

2All values except number and percentage of ITT patients (first row of data) expressed as mean (SD). "Two multiregional trials
were conducted solely in foreign regions, and 9 trials were conducted in a mix of North American and foreign regions; the
proportion of North America region data in the latter 9 multiregional trials was 63.0% (SD =21.0) (range, 31.0%-91.8%).
“Data missing from 3 North American trials. “Data missing from 2 North American trials. Data missing from 5 North
American trials. Data missing from 8 North American trials. $Five North American trials and 1 mixed multiregional trial were
4-week trials. "Thirteen North American, 2 foreign, and 8 mixed multiregional trials were 6-week trials; 3 North American trials

were 8-week trials. Data missing from 1 North American trial.

Abbreviations: BMI =body mass index, ITT = intent to treat, NA = not available, PANSS = Positive and Negative Syndrome Scale.

of patients enrolled in North America) and “foreign-
predominant multiregional trials” (trials with less than 50%
of patients enrolled in North America).

Mean treatment effects and trial success rates were
compared with respect to where and when the trials were
conducted. Additional potential predictors of treatment
effect that were explored included baseline characteristics
such as mean baseline PANSS total score and mean baseline
body weight, and sample size per arm. In graphical explora-
tions, we presented individual drug-treated groups for trials
that studied multiple drug groups when summarizing treat-
ment effects.

RESULTS

Among the 32 schizophrenia trials, 21 trials (68%) were
conducted solely in North America and 11 (32%) were multi-
regional trials. Of the 21 North American trials, 9 contained
patients from both the United States and Canada (ranging
from 2%-17% from Canada). Of the 11 multiregional trials,
7 were North America—predominant and 4 were foreign-
predominant. Of the 4 foreign-predominant multiregional
trials, 2 were conducted exclusively in foreign regions out-
side North America. For the trials included in the analysis
dataset, almost 85% (27/32) of the trials used a fixed-dose
design. Five North American trials and 1 multiregional trial
were 4-week trials, and 3 North American trials were 8-week
trials; the remaining 13 North American and 10 multi-
regional trials were 6-week trials.

Table 1 summarizes the numbers of patients, as well as
the demographic characteristics, baseline disease status,

J Clin Psychiatry 73:6, June 2012

PSYCHIATRIST.COM

and dropout percentages. A total of 11,567 patients were
included in our exploratory analyses, with 54% of the
patients from those 21 North American trials, 26% from
7 North America—predominant trials, and 20% from the
remaining 4 foreign-predominant multiregional trials.
The mean age at study entry was 39 years. Overall, 26% of
the patients were female; however, a larger proportion
of women (40%) were observed in foreign-predominant
multiregional trials. There also appeared to be regional dif-
ferences in mean body weight and BM]I, ie, greater mean
body weight and BMI in North American trials (85 kg and
29 kg/m?, respectively) compared to foreign-predominant
multiregional trials (72 kg and 25 kg/m?, respectively). The
dropout rate in North American trials (49.1%) was larger
than in multiregional trials (37.5%). The most common
reason for dropout was lack of efficacy, and the proportion
of dropouts due to this reason in North American trials
(23%) was also larger than in multiregional trials (15%).
The proportions of dropouts due to adverse events were
similar across regions. Although the mean baseline PANSS
total score appears slightly smaller (ie, less severe symptoms)
in North American trials, it was driven by the 3 trials with
very low mean baseline PANSS total scores (range, 59-66);
without these 3 trials, the mean baseline PANSS total scores
were within a range of 87-100 across multiple regions.

The placebo response for each trial was measured by the
mean change from baseline in PANSS total score for the
placebo arm. As summarized in Table 2, the average pla-
cebo response of those 32 trials was —6.4; it was —4.3 for
North American trials and —10.0 for multiregional trials.
Although the observed placebo responses were generally
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Table 2. Summary of Placebo Response, Drug Response, Treatment Effect, and Trial

Success Rate

considering only North American
trials (85% vs 75%). During the

North American Trials

Multiregional Trials

All Trials second period, the success rate of

Placebo response®”
Entire time span: 1991-2008
Period 1: 1991-1998
Period 2: 1999-2008
Drug response™”
Entire time span: 1991-2008
Period 1: 1991-1998
Period 2: 1999-2008
Treatment effect®
Entire time span: 1991-2008
Period 1: 1991-1998
Period 2: 1999-2008
Trial success rate?
Entire time span: 1991-2008

4.3 (~12.6t0 3.6)
—2.3(-12.6t0 3.6) NA
~7.0 (-12.3t0 2.3)

~13.1 (-21.3 to -5.4)
~12.8 (-21.3 to —5.4) NA
~13.4 (-17.0 to -7.0)

-9.0 (-22.2t0 5.1)
~10.8 (-22.2 to —3.6) NA
-6.0 (~12.8t0 5.1)

17/21 (81.0%) 8/11 (72.7%)
Period 1: 1991-1998 11/13 (84.6%) NA
Period 2: 1999-2008 6/8 (75.0%) 8/11 (72.7%)

~10.0 (-18.8 to —2.5)
~10.0 (-18.8 to —2.5)
~18.0 (-31.3t0 -9.4) —15.0 (-31.3 to —5.4)
~18.0 (-31.3t0 -9.4) -16.2 (-31.3to —7.0)

-8.1(~18.9t0 0.5)

-8.1(~18.9100.5)

North American trials was similar
to that of multiregional trials (75%
vs 73%).

Potential impacts of several pre-
dictive factors on treatment effect
are presented in Figures 2 and 3.
One exploration focused on treat-
ment effect and sample size per
arm. Sample size allocation was
equal across arms in all but 2 trials.
Figure 2A shows a trend for the
sample size per arm increasing over

—6.4 (~18.8t0 3.6)
2.3 (-12.6t0 3.6)
-8.7 (~18.8t02.3)

-12.8 (-21.3 to —=5.4)

-8.6(-22.2t05.1)
~10.8 (-22.2 to —3.6)
—7.2(~18.9t05.1)

25/32 (78.1%)
11/13 (84.6%)
14/19 (73.7%)

aPData not available from 2 North American trials.
®Change from baseline in PANSS total score, expressed as mean (range).

“Calculated as the mean (range) values for the drug-placebo difference in PANSS total score, ie, drug

response - placebo response for each drug-treated group in each trial.

dNumerators indicate the number of successful trials, denominators indicate the total number of trials.

Success rates are expressed as percentages in parentheses.

Abbreviations: NA =not available, PANSS = Positive and Negative Syndrome Scale.

time, but this factor did not appear
to have an impact on the observed
treatment effect size over time
(Figure 2B). Sample size per arm
also did not affect trial success rate,
which remained within a narrow

smaller in North American trials, many of those trials were
conducted in relatively early years, as indicated in Figure
1A. This figure also suggests increasing placebo responses
over time regardless of where trials were conducted. Figure
1B describes the drug responses (ie, the mean change from
baseline in PANSS total scores in the drug-treated groups)
over time. Because each symbol represents response in each
drug-treated group (per arm) and there were multiple drug-
treated groups in some trials, there are more symbols in this
plot than in the placebo response plot. This figure suggests
relatively stable drug responses over time except for the
4 multiregional trials conducted in latter years with relatively
larger drug responses; 2 of these 4 were conducted solely in
foreign countries during the years 2004-2005 (each with
4 drug-treated groups), and the other 2 were conducted
during the years 2008-2009 (each with 3 drug-treated
groups). The impact of these 4 multiregional trials is reflected
in Figure 1C, a display of treatment effect (ie, drug response
minus placebo response for each drug-treated group in each
trial) over time.

Figure 1C reveals substantially diminishing treatment
effects over time for the North American trials (the result
of stable drug response and increasing placebo responses),
with relatively large treatment effects for a few foreign-
predominant multiregional trials. Table 2 also indicates
that the treatment effect in North American trials has
declined over time from -10.8 PANSS units for the first
period (1991-1998) to —6.0 PANSS units for the second
period (1999-2008).

As displayed in Table 2, the overall trial success rate
(at least 1 dose significantly better than placebo) over the
almost 2 decades of observation was 78%. The success rate
was higher (85%) for trials conducted before 1998 when
no multiregional trials were included compared to those
conducted later (74%). Similar results were observed when
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range of 75%-80%.

Except for a small cohort of 3 North American trials
conducted in very early years, mean baseline PANSS total
scores were in a narrow range over time (87-100) regardless
of whether the trials were North American or multiregional
(Figure 3A). Overall, the treatment effect of the small cohort
(note that the 3 trials had a total of 11 treatment groups) was
similar to that of the large cohort. When the 2 cohorts were
considered separately, trials in patients with more severe
symptoms at baseline tended to have greater improvement
(Figure 3B).

Meanbodyweightsincreased over time in North American
trials (range, 77 to 93 kg), while mean body weights in
multiregional trials remained relatively stable. Weights were
lower in multiregional trials than in North American trials,
especially in the 4 foreign-predominant multiregional trials
that reported a lower mean body weight (range, 64-76 kg)
(Figure 3C). Treatment effects tended to decrease as body
weights increased, especially in North American trials
(Figure 3D).

All trials conducted in the earlier period (1991-1998)
were North American trials, and these ranged in duration
from 4 to 8 weeks. The mean treatment effect was largest
(~13.3) for 8-week trials compared with an mean of —9.0
for 6-week and —10.0 for 4-weeks trials. All trials but 1 con-
ducted in the latter period (1999-2008) were 6-week trials,
and among those, the mean treatment effect was larger
(~11.4) for foreign-predominant multiregional trials com-
pared with an mean of —6.0 to —5.4 for North American and
North America-predominant multiregional trials.

The percentage of dropouts decreased over time in
schizophrenia trials (Figure 3E) in both the placebo and the
drug-treated groups, but the dropout rates were higher in the
placebo groups (mean of 52%; range, 26%-80%) compared
to the drug-treated groups (mean of 42%; range, 17%-67%).
Among drug-treated groups, the dropout percentages in

J Clin'Psychiatry 73:6, June'2012
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Figure 1. Placebo Response, Drug Response, and Treatment
Effect Over Time?
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Figure 2. Impact of Sample Size on Treatment Effect®?
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Abbreviation: PANSS = Positive and Negative Syndrome Scale.

those few foreign-predominant multiregional trials were
relatively lower compared with other trials. Because of dif-
ferential dropout percentages between the drug-treated and
placebo-treated groups within each trial (mean difference
of about 10%), we explored the impact of the mean dropout
percentage of the placebo arm and the associated drug-
treated arm on treatment effect and found no clear impact
on treatment effect in North American trials, but in multi-
regional trials, higher percentages of dropouts were associated
with smaller treatment effects (Figure 3F).

DISCUSSION

The mean difference in change from baseline on the
PANSS total score between second-generation antipsychotics
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Figure 3. Impact of Baseline PANSS Total Score, Baseline Body Weight, and Percentage of Dropout®®
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and placebo in a recent meta-analysis of controlled trials
based on published literature was about 10 PANSS units.
In our analysis, responses in both placebo and drug-treated
groups from multiregional trials tended to be larger than
those observed in the North American trials; considering all
trials, mean treatment effects (drug-placebo differences) were
approximately —9 and —8 PANSS units for North American
trials and multiregional trials, respectively. This finding is also
similar to that in our previous publication®® regarding major
depressive disorder (MDD) in that the overall treatment effect
of 2.5 Hamilton Depression Rating Scale units was observed
for both North American and non-North American regions.
However, it should be noted that the majority of MDD trials
were conducted in the United States over the last 2 decades,
while nearly half of the schizophrenia trials were conducted as
multiregional trials, particularly in the most recent decade.

With regard to the effects over time, however, treatment
effect sizes in North America were considerably smaller since
1999 (Figure 1C and Table 2) in schizophrenia trials. In a pre-
vious analysis based on patient-level data from trials selected
using different selection criteria and methodology, and in
which patients were grouped into the regions where they
were enrolled,® we reported somewhat larger mean treatment
effects (about —12 PANSS units) in studies from Asian and
Eastern European regions (about 9% and 21% of the trial
population) compared to a mean treatment effect of about —6
PANSS units in North America and Western Europe (about
two-thirds of the trial population in that database).

Karagianis et al®! reported similar baseline characteristics
for most measures in schizophrenia patients enrolled from
various regions in a large observational study. In contrast, we
have observed cross-regional variations on important base-
line characteristics. We found a higher mean body weight
(85 kg) and BMI (29) at baseline in North American trials
versus a mean body weight of 72 kg and mean BMI of 25
for patients enrolled in foreign-predominant multiregional
trials. We found a higher proportion of women (40%) in
foreign-dominated multiregional trials compared to 22% and
27%, respectively, in North American and North America-
predominant multiregional trials. We also observed a rela-
tively larger proportion of Asian patients (21%) and a lower
proportion of Africans (13%) in foreign-predominant mul-
tiregional trials. The North American trials enrolled 1.3%
Asians and 40% African Americans. Caucasian patients
accounted for slightly more than 50% of the patients for both
North American and multiregional trials.

It has been challenging to try to understand the decrease in
treatment effect in psychiatric trials over time. High placebo
response has been considered a major factor contributing to
the substantial failure rate observed in schizophrenia trials.”
We have also observed an increase in placebo response over
time in schizophrenia trials, with stable response in the drug
group leading to a decrease in treatment effect in North
American trials. There is, however, less experience with multi-
regional trials, which did not begin until the late 1990s.

The overall trial success rate over the last 2 decades for
schizophrenia trials in our current database was 78%, similar
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to results reported earlier.” When broken out by early and
late time periods of trial conduct, the overall success rate
was found to be slightly higher for trials conducted during
the earlier time period (1991-1998), all of which were North
American trials, compared to those conducted in the later
period (1999-2008), which were mostly multiregional trials
(85% vs 74%, respectively). We have observed both a rise
in placebo response and a decline in treatment effect over
time with a higher failure rate (50%) in MDD trials.?” For the
schizophrenia trials included in this analysis dataset, almost
85% of the trials used a fixed-dose design, as compared to
two-thirds of the MDD trials, which utilized a flexible dosing
regimen.

Sponsors have been using the placebo lead-in design as
one approach to try to identify and exclude placebo respond-
ers in psychiatric trials. While this has not been a successful
strategy in lowering the placebo response rate or increasing
drug-placebo differences in depression trials,>>"** it was
recently noted that a longer duration (up to 2 weeks) of pla-
cebo run-in was associated with a smaller placebo response
in schizophrenia trials as well as in MDD trials.”® An alterna-
tive enrichment design, ie, the sequential parallel comparison
design (SPCD), has been proposed as an approach to mini-
mizing placebo response in psychiatric trials.?**” This design
is different from a traditional parallel-group design in that it
contains 2 double-blind treatment periods of the same dura-
tion. Specifically, in the first period, patients are randomly
assigned to either study drug or placebo, but only those
patients who are randomly assigned to placebo in the first
period and do not achieve sufficient response at the end will
be further re-randomized in the second period. Treatment
effect would then be assessed based on data from both peri-
ods. The applicability of some common statistical analyses in
this SPCD design has been evaluated.” Further evaluation
of the strengths and weaknesses of this study design and its
implications will be needed.

It is a widely held view that enrolling more severely ill
patients with higher baseline scores is associated with greater
clinical improvement with treatment. Targeting sicker
patients by setting higher thresholds for enrolling patients
might indeed be expected to increase trial success rates, but
this approach must be carefully used because any benefit
could be offset by score inflation at study sites, a serious con-
cern in study conduct that would be likely to lead to larger
placebo group responses.?® Previously published results
for schizophrenia trials do, however, suggest that enrolling
patients with higher mean baseline PANSS total scores has
been associated with larger treatment effects.® In our data-
base, the mean baseline PANSS total scores were in a narrow
range of 87-100 over time, except for 3 trials conducted in
very early years that had very low mean baseline scores, so
that a large effect would not be expected. We have, neverthe-
less, observed a modest trend for trials with higher mean
baseline PANSS total scores to have larger treatment effects,
as displayed in Figure 3B.

Several methodological approaches have been suggested
to address the problem of high dropout rates and poor quality
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of ratings in clinical trials.”#?%3° Use of centralized ratings
has been proposed as one of the potential solutions to the
problem of rating quality.>"** The overall mean dropout rate
in our schizophrenia database was high (45%), with an almost
50% dropout rate for North American trials. The mean drop-
out rate in multiregional trials was lower, around 37%. A
recent study explored several design features of schizophre-
nia trials for an association with dropout and identified only
longer duration as consistently associated with dropout.*
An association was not found for publication year, pres-
ence of placebo arm, or symptom level. For North American
trials, we also found that longer trials were associated with
a higher dropout percentage. It has been reported that, in
depression trials, larger studies do not necessarily produce
a better outcome.>* We observed that larger sample size per
arm was associated with higher trial success rate, but only for
multiregional trials. We also noted that a smaller proportion
of placebo patients (generally the result of multiple dosage
groups) was associated with a larger treatment effect, but,
again, only for multiregional trials.

Global drug development is inevitable, and continued
efforts are needed to try to understand some regional and
time differences between findings from North American and
other foreign regions in schizophrenia trials. Some important
factors such as access to medical care and exposure to prior
medications, which might be factors potentially impacting
regional differences in schizophrenia trials, were not captured
in our database. Patient compliance to study drug is one of the
major issues not addressed in the article. The consideration of
pharmacokinetic data is beyond the scope of this article.

The increase in placebo response and decrease in treat-
ment effect over time in North American schizophrenia
trials remain a concern. Great care is needed in designing
and conducting multiregional studies in schizophrenia,
and close attention should be paid to possible differences
in patient population, disease severity, diagnostic practices,
and clinical care practices, including the use of concomitant
medication.
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