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Medical Reviewer Dr. Roberta Glass (HFD-120) 

The following review has been discussed with the medical review team and the team 
leader. This review summarizes the results of statistical analyses confirmed or performed by this 
reviewer. In the Reviewer Evaluation and Comments Section for each study, I shall discuss the 
potential implications of the following four statistical issues on the interpretation of efficacy results: 
multiple treatment arms, dose-response relationship, multiple primary efficacy endpoints, and high 
dropout rates. They are evaluated and commented upon by this Reviewer and can be found within 
individual trial sections. The tables/figures from the sponsor are labeled as Table xS/Figure xS, 
and those from this reviewer's analyses are labeled as Table xRlFigure xR. 

1 BACKGROUND 

In March 1997, Pfizer Inc. submitted ziprasidone (. ~) NDA for review. 
This NDA consists of three US/Canada trials (Trials 114, 115, 106), and a non-US trial (Trial 303). 
The medical Division (HFD-120) decided to also review an additional US trial (Trial 104) since it is 
a placebo-controlled trial. All five double-blind, well-controlled studies are multicenter trials (Trial 
114, 34 centers; Trial 115, 51 centers; Trial 106, 17 centers; Trial 104, 17 centers; and Trial 303, 
33 centers). The non-US trial (52-week) aimed at relapse prevention for hospitalized patients with 
chronic or subchronic schizophrenia; the other four trials (4 to 6 weeks) studied schizophrenic 
patients experiencing an acute exacerbation. 

Clinical rating scales were used to measure aspects of therapeutic activity. They are 
Positive and Negative Syndrome Scale (PANSS, Appendix I), Brief Psychiatric Rating Scale 
(BPRS total, p.22 after signature page), BPRS core item, the Investigator Clinical Global 
Impressions Severity and Improvement Scales (CGI-S, CGI-I, Appendix 1/), etc. Each subject was 
to be interviewed and assessed throughout the study by the same rater for each instrument, if at 
all possible. 

2 HISTORY OF MULTIPLE PRIMARY EFFICACY ENDPOINTS 

PROTOCOL PROSPECTIVELY DEFINED MUL TIPLE- PRIMARY ENDPOINTS 

According to the protocol, prospectively defined primary efficacy endpOints for all four short-term 
trials were (1) BPRS total score (p.22), (2) CGI-5 score (Appendix II), and (3) BPRS core item 
score (p.22). The BPRS total score and the BPRS core item were subsets of the PANSS total 
scores (30 items each with scale of 1 to 7). 

TWO ADDITIONAL ENDPOINTS REQUESTED BY THE AGENCY 
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The sponsor arranged a teleconference with Dr. Thomas Laughren, HFD-120 team Leader, on 
December 20, 1995 to review their proposals developed in response to recommendations outlined 
in the Division's ·Supplementary Guidance for Preparing the Clinical Section of an NDA". The 
sponsor stated that Dr. Laughren requested to also display (1) PANSS total score (2) PANSS 
negative syndrome subscale score in the specific tabular format (by visit with p-values) 
suggested in the Division's Guidance document. 

After this reviewer's discussion with Dr. Laughren (10/3/97), the intent of inclusion of the above 
two endpoints are summarized. The BPRS total measures the effect of psychiatric symptoms in 
general; the BPRS core item measures the effect of psychosis. These questionnaires have been 
available for about 40 years. The PANSS total was developed by expanding items in the BPRS 
total questionnaire and has been available for about 5 years. The PANSS negative syndrome 
subscale measures the negative symptoms. These two endpoints generally concur with the 
defined multiple primary efficacy endpoints in terms of treatment effect if it exists. 

3 PIVOTAL STUDIES 

3.1 STUDY #128-114 (6-WEEK STUDy) 

3.1.1 STUDY DESCRIPTION 

The treatment duration for Trial 114 was 6 weeks. The baseline period was a mandatory 
in-patient, single-blind, placebo washout period of 3-7 days duration. Only subjects who at 
baseline had (1) PANSS total score of 59, and (2) 4 (moderate) or greater on 2 or more of the 

.. -. core items derived from the PANSS, and (3) baseline CGI-I score of greater than 2 (not more than 
minimally improved) were to enter the double-blind phase. The treatment period included an 
obligatory in-patient, double-blind treatment duration of 14 days. An additional 28-day in-patient or 
out-patient, double-blind treatment period completed the study. Appropriate rating scales and 
safety monitoring were conducted at speCific intervals throughout the study. 

To detect a difference of 5 points (standard deviation of 12) in the mean change from 
baseline in BPRS total score between placebo and a ziprasidone group, the. sponsor stated that 
80 subjects per group would provide at least 80% power with two-sided a=.05. The power may 
decrease depending on the dropout rate. 

The primary efficacy endpoints were: (1) BPRS total, (2) CGI-S, and (3) BPRS core. The 
secondary efficacy endpoints were PANSS total, PANSS negative, responder rates, MADRS 
(Montgomery-Asberg Depression Rating Scale) total score, discontinuations due to insufficient 
clinical response, and CGI-1. The linear model to be fitted to the primary' efficacy variables 
included the baseline value of the response variable as a covariate. Interaction effects such as 
center-by-treatment and baseline-by-treatment were also investigated. In case of gross violations 
of linear model assumptions, methods of categOrical data analysis (e.g., the Cochran-Mante/­
Haenszel method stratified by baseline value andlor center) were used for the analysiS of discrete 
andlor categOrical data (e.g., CGI-S). A 'small' center was defined as a center with no subjects in 
one or more treatment groups. All small centers were pooled into one or more pseudo-centers. 
Depending on the dropout mechanism, a number of methods were adopted for the analysis of 
longitudinal data with dropouts. 

3.1.2 REVIEWER'S SUMMARY OF THE EFFICACY RESULTS 

Patient accountability is summarized in Table 1.1 S. The relationships to treatment were 
assessed by the investigator for discontinuations due to safety-related reasons; all other cases 
were assigned by the sponsor. One hundred and thirty-six of the 302 (45%) subjects randomized 
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were prematurely discontinued from the study. The % discontinuations were 49%,36%, and 51% 
in 40mg. 80 mg. and placebo groups. respectively. Eighty-two subjects (26%.22%. and 35%) 
were discontinued for reasons considered to be related to treatment, with the major reason being 
insufficient clinical response. Fifty-four subjects (24%, 14%, and 16%) were discontinued for 
reasons considered to be unrelated to study drug, the majority being withdrawn consent. 

Table f 1S. Patient accountability (Table 4.1 otVo1.94), #128-114 

Study Group ziprasidone placebo 
40mg BID 80mg BID 

Randomized (treated) 106 104 92 

Discontinued (%) 52(49%) 37(36%) 47(51%) 

Related to study drug 27(26%) 23(22%) 32(35%) 
insuff. clinical response 26 16 32 
adverse event 1 7 0 

Unrelated to study drug 25(24%) 14(14%) 15(16%) 
adverse event 1 1 1 
protocol violation 3 1 1 
lost to follow-up 6 2 3 
not meet randomization criteria 0 3 1 
withdrawn consent 15 6 8 
other 0 1 1 

• Time to discontinuation 

The Kaplan-Meier curves for time to discontinuation for all reasons are shown in Figure "1.1 S. 
There was a statistically significant difference in time to discontinuation over the course of the 
study (overall log-rank p=.031); the difference between the active treatment group and placebo 
was statistically significant for the 80 mg group (p=.012) but not for the 40 mg group (p=.667). 

• Primary efficacy endpoints 

The distributions of disease severity at baseline, as indicated by the primary endpoints. were 
comparable across treatment groups for all subjects. In the intent-ta-treat (ITT) patients, the 
results of LOCF analyses shown in Table 1.2S indicated that the treatment effects for both the 
40mg and 80mg arms were statistically significant at 0.05 level compared with placebo for all five 
primary endpoints: PANSS total (p=.048, p<.001), PANS5 negative (p=.024, p=.001), BPRS total 
(p=.OO";p<.001), BPR5 core (p=.040, p<.001), and CGI-5 (p=.03, p<.001). The estimated 
treatment effects at last observation were greater for both ziprasidone dose groups than for 
placebo in each of the primary efficacy variables: 

The graph of mean change from baseline by duration of study participation (Figure 1.2S) showed 
that in general mean scores for subjects in the 80 mg group who prematun:~IIy terminated from the 
study showed an improvement from baseline. The by-week change score observed cases (OC) is 
shown in Figure 1.35. The by-week change score last observation carried-forward (LOCF) is 
shown in Figure 1.4S. The by-week treatment effect p-values for the LOCF analysis showed 
statistical significance as compared with placebo at all weeks for all primary efficacy endpoints. 

3.1.3 REVIEWER'S EVALUATIONS AND COMMENTS 

MULTIPLE TREA TMENT ARMS 
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these outcome measures. Figure 1.25 of all the primary efficacy endpoints showed that the 
pattern of dropouts for the placebo were primarily due to lack of efficacy (large increase in change 
from baseline) but less so in the 40 mg and not so (decrease in change from baseline) in the 80 
mg for ziprasidone groups. The missing pattern might not be non-random and the dropout rates 
were high; thus, the random effects model might not be appropriate. 

3.2 STUDY #128-115 (6-WEEK STUDY) 

3.2.1 STUDY DESCRIPTION 

The study description of Trial 115 is the same as Trial 114 except for the number of 
dosage arms studied. Please· refer to Section 2.1.1. 

3.2.2 . REVIEWER'S SUMMARY OF THE EFFICACY RESULTS 

Patient accountability is summarized in Table 2.1S. Two hundred seven of the 419 (49%) 
subjects randomized were prematurely discontinued from the study. The % discontinuations were 

--similar among the active treatment groups, but notably higher in the placebo group (42%, 50%, 
44%, 43% and 67%). One hundred twenty-four subjects (25%, 33%, 26%, 22%, and 42%) were 
discontinued for reasons considered to be related to treatment. with the major reason being 
insufficient clinical response. Eighty-three subjects (17%, f7%, 19%,21% and 25%) were 
discontinued for reasons considered to be not related to study drug, the majority being withdrawn 
consent. -

Table 2 18 Patient accountability (Table 41 of Vol 102) #128-115 , 

Study Group ziprasidone haloperidol placebo 
20mgBID 60mgBID 100mgBID 

Randomized (treated) 87 78 86 85 83 

Discontinued(% ) 37(42%) 39(50%) 38(44%) 37(43%) 56(67%) 

Related to study drug 22(25%) 26(33%) 22(26%) 19(22%) 35(42%) 
insuff. clinical resp 22 22 18 13 35 
adverse event 0 2 4 6 0 
lab test abnormality 0 2 0 0 0 

Unrelated to study drug 15(17%) 13(17%) 16(19%) 18(21%) 21(25%) 
adverse event 1 1 2 1 3 
protocol violation 0 2 0 0 2 
lost to fo(jow-up 3 0 .- 1 2 1 
not met randomization 1 1 2 1 1 
withdrawn consent 10 8 10 13 14 
other 0 1 1 1 0 

• Time to discontinuation 

The Kaplan-Meier curves for time to discontinuation for all reasons are shown in Figure 2.1 S. 
There was a statistically significant difference in time to discontinuation over the course of the 
study (overall log-rank p=.001); the difference between the active treatment groups and placebo 
was statistically significant for all active groups, p=.002, .006, .001, .002 for 20 mg, 60 mg, 100 
mg, and haloperidol, respectively. 

• Primary efficacy endpoints 
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The distributions of disease severity at baseline, as indicated by the baseline scores for all 
primary efficacy variables, were comparable across treatment groups for aI/ subjects. 

The dose-response trend was statistically significant for the protocol defined primary efficacy 
endpOints and the Agency requested endpoints: BPRS total (p=.038), CGI-S (p=.016), BPRS core 
(p=.025), PANSS total (p=.023) and PANSS negative (p=.030), see Table 2.2S. In the ITT 
patients, the results of the LOCF analyses shown in Table 2.2S indicated that the treatment 
effects for the 100 mg arm was statistically Significant (p<.05) compared with placebo for all five 
primary endpoints and for the 20 mg and 60 mg arms for all but the PANSS negative subscale 
score: PANSS total (p=.031, p=.011, p=.012), PANSS negative (p=.121, p=.069, p=.020), BPRS 
total (p=.049, p=.020, p=.023), BPRS core (p=.034, p=.046, p=.009), and CGI-S (p=.030, p=.035, 
p=.006). The estimated treatment effects at last observation were greater than placebo for each 
of the three ziprasidone dose groups and in the haloperidol group for each of the primary efficacy 
variables. The effect of treatment in terms of mean change from baseline was also graphically 
presented: the by-duration of study participation (Figure 2.2S), the by-week OC (Figure 2.3S), and 
the by-week LOCF (Figure 2.4S) analysis. At all time points of the by-week LOCF analysis, the 
mean changes from baseline for all active treatment groups were greater than placebo. Statistical 
significance was reached for haloperidol vs. placebo for all variables at all weeks. 

3.2.3 REVIEWER'S EVALUATIONS AND COMMENTS 

MUL TIPLE TREA TMENT ARMS 

Trial 115 was a 5-arm study. The primary statistical hypothesis was to test the dose-response 
relationship across the three ziprasidone treatment groups of over 6 weeks. The secondary 
objective comparing haloperidol with ziprasidone was changed to that of comparing haloperidol 
with placebo after the completion of the trial. 

The overall type I error rate with respect to the primary hypotheSiS is controlled. This reviewer's 
analyses based on the original secondary objective are given in Table 1 R. The mean difference 
was calculated as the mean change from baseline of a ziprasidone arm minus that of haloperidol. 
The haloperidol (active control) seemed to have a larger decrease in changes from baseline for 
most of the primary efficacy endpOints. 

Table 1R. Mean treatment difference (6= ziprasidone - haloperidol), #128-115 

Efficacy Endpoint 20mg 60mg 100mg zipras. (all) 
6 p-val 6 p-val 6 p-val 6 p-val 

BPRS total 3.63 .045 2.82 .132 2.97 .106 3.14 .037 
BPRS core item 1.76 .007 1.81 .007 1.42 .031 1.66 .002 
CGI-S 0.41 .006 0.41 .008 0.32 .037 0.38 .002 
PANSS total 7.07 .023 5.61 .083 5.83 .066 6.17 .017 
PANSS -ev sym 1.09 .236 0.79 .409 0.33 .724 0.74 .335 

DOSE-RESPONSE RELA TlONSHIP 

The significant dose-response trend seen (Table 2.2S) for all primary efficacy endpoints was 
mainly due to the comparison between the ziprasidone groups combined vs. placebo and there' 
was no evidence of dose response within the ziprasidone groups (p~.6775, Table 2R in p.17). 

MUL TlPLE PRIMARY EFFICACY ENDPOINTS 

The LOCF analysis showed that the mean changes from baseline for the protocol defined primary 
efficacy endpoints and PANSS total for all three ziprasidone dosage groups were statistically 

6 

erickturner
Highlight

erickturner
Highlight

erickturner
Highlight

erickturner
Highlight

turnere
Highlight



Stat - Page 8 of 61

significant different (20 mg, p<.05; 60 mg, p<.05; and 100 mg. p<.023) from that of placebo. The 
Agency requested endpoints of PANSS negative showed mixed results. None of the endpoints 
achieved statistical significance in the Completer analyses. 

The treatment effect estimates for the primary efficacy endpoints were only slightly smaller than 
0.0 in the Completer analyses (Table 4R in p.19). The variabilities for all endpoints in the 
Completer analyses were 1.25 times to 1.45 times larger than those in the ITT LOCF analyses. 
The differences between the lOCF and the Completer analyses were primarily attributed to the 
effects of early withdrawals. 

HIGH DROPOUT RA TES 

The early discontinuation rate was :s; 50% in the ziprasidone groups (42% in 20 mg. 50% in 60 mg. 
and 44% in 100 mg) whereas the dropout rate in the placebo group was 1.5 times higher (67%). 
The shorter time to discontinuation in placebo patients was apparent after 2 weeks from trial 
initiation (see Figure 2.1 S). 

The treatment effects in terms of slope in the longitudinal analyses were statistically significant for 
all endpoints but BPRS core for both 20 mg and 60 mg dosage groups with the Wu-Bailey method 
(see Table 2.3S). Treatment effects were statistically nonsignificant for all endpoints in all 
ziprasidone dosage groups with the random effects model. 

The sponsor explained that RThe random effects model. which assumes random discontinuations, 
did not result in statistical significant results for the ziprasidone treatment groups for any of the 
variables because the random discontinuation was not met as shown in Figure 2.1 S. All pairwise 
comparisons between the active treatment groups and placebo regarding time to discontinuation 
were statistically significant". 

Figure 2.2S of all the primary efficacy endpoints showed that, except for the haloperidol arm, the 
early discontinued patients (:s; 20 days) tended to have increased changes from baseline and the 
later discontinued patients (:s; 35 days) tended to have no or decreased changes from baseline. 
However, the % of patients discontinued due to insufficient clinical response was twice as high in 
placebo treated patients than in ziprasidone treated patients (42% in placebo, 25% in 20 mg, 28% 
in 60 mg, and 21% in 100 mg). It appeared that dropout patterns in terms of change from baseline 
of the outcome measures were not too different among ziprasidone and placebo groups. The 
difference appeared to be primarily due to a different discontinuation pattern, i.e., a shorter time to 
discontinuation, a higher early discontinuation rate and a higher insufficient clinical response rate 
in the placebo treated group. Thus, the random effects model might not be appropriate. 

3.3 STUDY #128-106 (4-WEEK STUDy) 

3.3.1 STUDY DESCRIPTION 

The treatment duration for Trial 106 was 28 days. The baseline period was a mandatory 
in-patient, single-blind, placebo washout period of4-7.days duration. Only subjects who at 
baseline had (1) a BPRS total score of at least 37, a score of at least 4 or greater on 2 or more of 
the core items of the BPRS. and a score of greater than 2 on the CGI-I scale performed within 24 
hours prior to the firs.t dose of double-blind study medication were allowed to enter double-blind 
therapy. The treatment period included an obligatory in-patient, double-blind treatment period of 
21 days. An additional7-day in-patient or out-patient. double-blind treatment period completed the 
study. 
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The sample size was estimated assuming the placebo responder rate of BPRS total 
between 20% and 30%. To detect a difference ot 30% in responder rate with 5% comparison-wise 
error rate (two-sided), approximately 40 patients per group would be required in order to achieve 
80% power. Given an estimate of 20% dropout rate, the sponsor stated that approximately 50 
patients per group were needed. 

The primary efficacy variables were 1) BPRS total, 2) CGI-S, and 3) BPRS core. The 
secondary efficacy· variables were responder rate (patient -response- is operationally defined as 
(a) a 30% decrease in the BPRS total score betwe9n baseline and final visit and (b) a score of 1 
or 2 on the CGI-I at the final visit), SANS (Scale for the Assessment of Negative Symptoms) total 
score and global rating. The primary efficacy analysis method was the two-way ANOVA with 
exploration of treatment-by-center interaction at .10 level of inclusion. 

3.3.2 REVIEWER'S SUMMARY OF THE EFFICACY RESULTS 

Patient accountability is summarized in Table 3.1S. Sixty-three of the 139 (45%) subjects 
randomized were prematurely discontinued from the study. The % discontinuations were 36% in 
20 mg, 49% in 60 mg, and 50% in placebo. Thirty-three subjects (25%,21%, and 25%) were . 
discontinued for reasons considered to be related to treatment, the major reason being 
insuffiCient clinical response. Thirty subjects (11%, 28%, and 25%) were discontinued for reasons 
considered to be unrelated to study drug, the majority being withdrawn consent. 

Table 3.1S. Patient accountability (Table 4.1 ofVoI.91), #128-106 

Study Group ziprasidone placebo 
20 mg BID 60 mg BID 

Randomized (treated) 44 47 48 

Discontinued (%) 16(36%) 23(49%) 24(50%) 

.Related to study drug 11(25%) 10{21%) 12(25%) 
insuff. clinical resp. 11 8 12 
adverse event 0 1 0 
lab test abnormality 0 1 0 

Unrelated to study drug 5(11%) 13(28%) -- 12(25%) 
adverse event 1 - 3 0 

protocol violation 2 2 2 
lost to fol/ow-up 0 1 0 
withdrawn consent 1 5 9 
other 1 2 1 

• Time to discontinuation 

The Kaplan-Meier curves for time to discontinuation for all reasons are shown in Figure 3.1 S. The 
analysis results showed that the probability of discontinuation over the course of the study was not 
statistically significantly different in all ziprasidone groups compared to placebo (overall log-rank, 
p=.301). 

• Primary .efficacy endpoints 

The distributions of disease severity at baseline, as indicated by the BPRS total and core items 
scores as well as the CGI-S scores, were comparable across treatment groups tor all subjects. 
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Table 3.25 summarizes the treatment effects at last observation for primary efficacy variables for 
. the ITT population. The treatment effects for the 60 mg group were statistically significant when 

compared with the placebo for BPR5 total (p=.0220 and CGI-S (p=.039), results for the BPRS 
core approached significance (p=.059). The treatment effects for the 20 mg group were not 
significant for all three endpoints. 

Figure 3.25 showes the mean change from baseline by duration of study partiCipation (all 
subjects). Figure 3.35 depicted the pattern of mean change from baseline by treatment group and 
week (a/l subjects, LOCF). An initial decrease in the mean scores occurred during the first week 
of treatment in a/l treatment groups. In the remaining duration of the study, there was little further 
change in the placebo group. In the 20 mg group, the magnitude of the change continued to 
increase until week 3. In the 60 mg group, the change score indicated there was improvement in 
symptoms each week through week 4. In both the observed cases and LOCF analyses, the 60 
mg group had the largest mean change scores at all timepoints. 

3.3.3 REVIEWER'S EVALUATIONS AND COMMENTS 

MULTIPLE TREA TMENT ARMS 

Trial 106 was specifically designed to test that 60 mg BID ziprasidone administered for 4-week is 
more efficacious than placebo. The comparison of 20 mg BID ziprasidone with placebo was of 
secondary interest. Thus, there was no issue of multiple arm adjustments. 

DOSE·RESPONSE RELA TIONSHIP 

The dose-response trend was Significant assuming 0 mg for placebo (Table 2R in p.17) for all 
primary efficacy endpoints. There was a small numeric dose-response trend between the 
ziprasidone groups. 

MUL TlPLE PRIMARY EFFICACY ENDPOINTS 

The Protocol speCified analysis for the multiple primary efficacy endpOints was two-way ANOVA 
with treatment and center as factors and the treatment-by-center interaction (if p<.1 0). However, 
the sponsor stated that "ANCOVA model was consistently used in efficacy analyses in all 
ziprasidone phase II and III studies, including Study 106". The sponsor results summarized in 
Table 3.25 were based on ANCOVA. Although the analysis method defined in the original protocol 
was two-way AN OVA, it was apparent that these clinical rating scale measurements were a 
function-of their baseline measurements. Nonetheless, this reviewer performed the 2-way 
ANOVA. Treatment-by-center interaction was not statistically significant at the .10 level. The 
treatment effects were similar using ANCOVA an-d 2-way AN OVA, with lar:ger variability for the 2-
way ANOVA approach since it didn't account for the baseline covariate. For the 60 mg group, 
only BPRS total was statistically significant (p=.039). The BPRS core (p=.062) and the CGI-S 
(p=.0836) were not statistically Significant For the 20 mg group, none of the endpoints showed a 
significant difference from placebo. The BPRS total, but not the BPRS core or the CGI-S, 
consistently showed improvement from baseline in 60 mg ziprasidone compared to placebo using 
either 2-way ANOVA or ANCOVA analysis. 

HlqH DROPOUT RATES 

About half of the patients discontinued the trial early in the placebo arm (50%) and ziprasidone 60 
mg arm (49%). This rate was about one-third for the 20 mg group (36%). The pattern of time to 

- discontinuation among the three groups were not Significantly different (Fig.3.1 5). 
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Due to high but similar dropout rates for both the 60 mg group and the placebo group, and the 
similar patterns of time to discontinuation, the pattern of dropouts may not be informative and thus 
the random effect or unweighted least square approaches might be more appropriate (Wu-Bailey, 
1989). The results of longitudinal analyses based on random effects or unweighted least square 
were non-significant for all primary endpoints for both dosage groups (Table 3.3S). Here, the 
focus is on the comparison between the 60 mg group and the placebo group. The treatment effect 
estimates were similar either using the ITT lOCF or the Completer analyses but the variability 
was larger with the ITT LOCF analysis (see Tables 3R and 4R). 

3.4 STUDY #128-1·04 (4-WEEK STtJDy) 

3.4.1 STUDY DESCRIPTION 

The study description of Trial 104 is the same as Trial 106 except for the number of 
dosage arms studied. Please refer to Section 2.3.1. 

3.4.2 REVIEWER'S SUMMARY OF THE EFFICACY RESULTS 

Patient accountability is summarized in Table 4.1S. Ninety-seven of the 200 (48.5%) 
subjects randomized were prematurely discontinued from the study. The % discontinuations were 
36%, 53%, 58%, and 46% for 5 mg, 20 mg, 40 mg BID ziprasidone groups and placebo, 
respectively. Sixty-one subjects (23%, 29%,35%, and 34%) were discontinued for reasons 
considered to be related to treatment, the major reason being insufficient clinical response. 
Thirty-six subjects (13%, 24%, 23%, and 12%) were discontinued for reasons considered to be 
not related to study drug, the majority being withdrawn consent. 

Table 4 1S Patient accountability (Table 4.1 of Vol. 120), #128-104 

Study Group ziprasidone placebo 
5 mg BID 20 mg BID 40 mg BID 

Randomized (treated) 47 55 48 50 

Discontinued (%) 17(36%) 29(53%) 28(58%) 23(46%) 

Related to study drug 11(23%) 16(29%) 17(35%) 17(34%) 
insuff. clinical resp. 11 16 15 16 
adverse event 0 0 2 1 

Unrelated to study drug 6(13%) 13(24%) 11(23%) 6(12%) 
adverse event 2 0 0 1 
lab test abnormality 0 1 0 0 
protocol violation 3 5 5 0 
withdrawn consent 0 7 5 4 
other 1 0 1 1 

• TIme to discontinuation 

The Kaplan-Meier curves for time to discontinuation for all reasons are shown in Figure 5.1 S. 
There was no significant difference in time to discontinuation patterns between all ziprasidone and 
placebo groups. 

• Primary efficacy endpoints 

The distributions of disease severity at baseline, as indicated by the BPRS total and core as well 
as the CGI-S scores. were comparable acro~s treatment groups. Table 4.2S summarized the 

.' ~. 
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treatment effects at last observation for primary efficacy variables for the ITT population. None of 
the estimated treatment effects of ziprasidone relative to the placebo were statistically significant 
in the ITT LOCF analyses. 

Figure 4.2S showed the mean change from baseline by duration of study participation (all 
subjects). Those subjects who were discontinued earlier did generally not improve. The sponsor 
noted that ·over half the discontinuations occurred during the first two weeks of treatment, so a 
substantial number of subjects in the last visit analyses had less than hi;lIf of the planned course of 
treatmenr. 

3.4.3 REVIEWER'S EVALUATIONS AND COMMENTS 

MUL nPLE TREATMENT ARMS 

TrIal 104 was designed to test that ziprasidone administered for 4 weeks at 5 mg, 20 mg, and 40 
mg BID, is more efficacious than placebo. 

No multiple comparison adjustment was proposed by the sponsor. Three comparisons were 
made: 5 mg vs. placebo, 20 mg vs. placebo, and 40 mg vs. placebo. Since none of the three 
primary efficacy endpOints reached statistical significance ~t two-sided .05 level either based on 
the ITT LOCF or the Completer analyses, the multiple adjustments became a moot issue. 

DOSE-RESPONSE RELA nONSHIP 

There was no dose-response trend either including or excluding placebo (Table 2R in p.17) with 
respect to any of the primary efficacy endpOints. 

MUL TIPLE PRIMARY EFFICACY ENDPOINTS 

This is also a moot issue. 

results were similar based on the ITT LOCF analyses. 

HIGH DROPOUT RATES 

The early discontinuation rates were about one third to three-fifths: 36% in 5 mg, 53% in 20 mg, 
58% in 40 mg, and 46% in placebo. Rates of discontinuation due to insufficient clinical response 
were similar among all.groups. The pattern of time to discontinuation was not significantly different 
among all-groups. Neither ITT LOCF nor Completer analyses showed evidence of a treatment 
effect with any dose. 

3.5 STUDY #128-303 (52-WEEK STUDy) 

3.5.1 STUDY DESCRIPTION 

After a three day single-blind placebo run-in, subjects were randomized to receive 
ziprasidone 20 mg BID (n=76), 40 mg BID (n=72), 80 mg BID (n=71) or place.bo BID (n=75) 
double-blind for up t~ 52 weeks . 

. -
Assuming that 60% of placebo patients would relapse within' one year, to detect a 50% 

relapse improvement within one year for ziprasidone treatment, i.e., 30% relapse, the standard 
likelihood ratio yielded a sample size of 53 patients per group in order to achieve 90% power at 
5% level of significance. Taking into account a .1.0~ discontinuation rate within one year for 
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reasons other than relapse, and that alf patients who had not relapsed at the end of one year 
would be discontinued at that time, the sponsor's simulation study showed that 60 patients per 
group would provide adequate power after alfowing for these features of the design. The 
computation assumed that times to relapse follow an exponential distribution. 

The primary efficacy measure was "the time to impending psychotic relapse (used for 
sample size estimation), together with the proportion of patients fulfilJing the relapse criteria over 
the duration of the study·. The operational definition of an impending psychotic relapse is "a CGI 
improvement score of 6 (much worse) or more or CI score of 6 (severe) or more on either of the 
PANSS items p7 (hostility) or G8 (uncooperativeness) on two successive days.· Other efficacy 
measures included PANSS total, CGI ratings, Global Assessment of Functioning (GAF) scales, 
and BPRS total. TIme to discontinuation was analyzed using the logrank test or, if necessary, the 
Cox proportional hazards model will be used. In general, ANCOVAwill be used for other 
endpoints. Interaction terms will be tested at 0.1 level of inclusion. When the assumptions of 
AN CaVA are violated, Cochran-Mantel-Haenszel (CMH) methods (stratified by baseline value 
using RIDIT scoring) would be used. Small centers may be pooled on a geographical basis. 

3.5.2 REVIEWER'S SUMMARY OF THE EFFICACY RESULTS 

Patient accountability is summarized in Table 5.1 S. One hundred and eighty-two of the 
294 (62%) subjects randomized were prematurely discontinued from the study. The % 
discontinuations were 55%,57%,54%, and 81% for 20 mg, 40 mg, 80 mg BID ziprasidone groups 
and placebo, respectively. One hundred and sixteen subjects (43%, 39%, 38%, and 67%) were 
discontinued for reasons considered to be related to treatment, the major reason being 
insuffiCient clinical response. Forty-four subjects (12%, 18%, 16%, and 15%) were discontinued 
for reasons considered to be unrelated to study drug. 

Table 5 1S Patient accountability (Table 4.1 ofVol.112), #128-303 

Study Group ziprasidone placebo 
20 mg BID 40 mg BID 80 mgBID 

Randomized (treated) 76 72 71 75 
,._-

Discontinued (%) 42(55%) 41(57%) 38(54%) 61(81%) 

Related to study drug 33(43%) . 28(39%) 27(38%) 50(67%) 
insuff. clinical resp 27 22 24 43 
adverse event 6 6 1 6 
lab test abnormality 0 - 0 2 1 

Unrelated to study drug 9(12%) 13(18%) 11(16%) 11(15%) 
adverse event 1 1 4 5 
lab test abnormality 0 1 0 0 
lost to follow-up 0 1 0 0 
withdrawn consent 4 5 5 1 
special safety test 0 0 0 1 
other 4 5 2 4 

• TIme to discontinuation 

The Kaplan-Meier curves for time tediscontinuation for all reasons are shown in Figure 5-.1 S. The 
analysis results showed that the probability of discontinuation over the course of the study was 
statistically significantly lower in all ziprasidone groups compared to placebo (overall log-rank 
p<.001). The relative risk of discontinuation was similar in all ziprasidone treatment groups. The 

12 



Stat - Page 14 of 61

test of linearity showed no statistically significant difference between the three active treatment 
groups (p=.652). 

All 294 ITT patients were white. The majority (73%) were males aged 18-76 years; females aged 
23-82 years. The subjects in this ~tudy were chronically ill with a long history of schizophrenia. 
There were no notable imbalances across treatment groups in either the past or present medical 
history. 

• Primary efficacy endpOints 

In the ITT patients, the results of LOCF analyses shown in Table 5.28 indicated that the rate of 
relapse for the whole study duration was lower in the 40 mg ziprasidone group compared to 
placebo and was also lower in the other two ziprasidone groups compared to placebo: 36%, 
30.6%, 33.8%, and 57.3% for 20 mg, 40 mg, 80 mg, and placebo, respectively. The relative risk of 
relapse in each of the ziprasidone groups compared to placebo was similar: .481 in 20 mg, .414 in 
80 mg, and .411 in 80 mg groups. The phenomena were captured in the Kaplan-Meier curves 
(Figure 5.25). Analysis including placebo showed that there was a statistically significant dose­
response trend (p=.002, Table 5.2S). However, this was primarily due to the comparison between 
the ziprasidone groups combined vs. the placebo group (p<.001) and there was no dose­
response trend for the ziprasidone groups (p=.595). 

• Other efficacy endpoints 

For clinical ratings scales, the reductions from baseline in mean score for the PANSS total and 
PANSS-derived variables were greater in the ziprasidone treatment groups than in placebo. The 
most marked differences were seen after week-16, when the improvement in the ziprasidone 
groups mean scores continued in contrast to no further changes or a general worsening of the 
mean score in the placebo group. In all cases, the week-52 observed cases analysiS indicated a 
greater mean improvement from baseline in the ziprasidone groups compared to placebo; see 
Table 5.35. 

3.5.3 REVIEWER'S EVALUATIONS AND COMMENTS 

MUL TIPLE TREATMENT ARMS 

Trial 303 was a 4-arm study. The primary statistical hypothesis was to test 40 mg SID of 
ziprasidone is superior to placebo in preventing relapse in chronic schizophrenia. Other arm 
comparisons or dose-response exploration were secondary objectives. Thus, there was no issue 
of multiple' arm adjustments . .:... 

DOSE-RESPONSE RELA TlONSHIP 

In Table 5.2S, the sponsor used contrasts (0, -1, 0,1) corresponding to (placebo, 20 mg, 40 mg 
and 80 mg) for dose response test for linear effect among the ziprasidone groups. The contrasts 
should exclude the placebo group. My analysis exclu.ding placebo also showed no dose-response 
trend for the ziprasidone groups (p=.612). 

MULTIPLE PRIMARY EFFICACY ENDPOINTS 

The primary efficacy endpoint defined in the protocol was the time to relapse together with the 
proportion of relapse over the duration of the study and the primary statistical hypotheSiS of 
interest was the comparison between 40 mg ziprasidone vs. placebo. Time to relapse (p=.001) 
and proportion of relapse (p=.0015) were each significant at 0.025 using the most conservative 
Sonferroni adjustment. ". ..," 
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HIGH DROPOUT RA TES 

This was a 52-week trial. The early discontinuation rates were about half for the ziprasidone 
groups {55% in 20 mg, 57% in 40 mg, and 54% in 80 mg} and 81% for the placebo group. The 
majority of the early withdrawals were due to insufficient clinical response 57% in placebo, 35% in 
20 mg, 31% in 40 mg, and 34% in 80 mg. The pattern of time to discontinuation was Significantly 
different among the four groups (overall log-rank, p<.001). 

There was only 20% patients left at the end of the trial for the placebo group. The median time to 
relapse was 20.5 weeks ( 95% CI: 10.8 weeks to 36.7 weeks) in the placebo group but none of 
the treatment groups reached the median time to relapse during the 52-week study. The 
treatment effect in terms of risk ratio was statistically significant between all dosage groups vs. 
placebo. 

4 OVERALL REVIEWER'S EVALUATION SUMMARY 

The efficacy results of the four placebo-controlled studies reviewed are summarized in Table 3R 
(p.18) for the ITT LOCF analyses and in Table 4R {p.19} for the Completer analyses. The results 
of subgroup analyses by gender can be found in Table 5R (male) and Table 6R(female). 
MUL T/PLE TREA TMENT ARMS 

The primary statistical hypothesis was specific and adjustments needed were properly 
---~documented for all trials except Trials 104. Study 104 does not provide statistical evidence of 

treatment effect or dose-response trend. 

DOSE-RESPONSE RELA TIONSHIP 

This reviewer checked the monotonic dose-response assumption for all four Trials. Table 2R (po 
17) summarizes the results of dose-response analyses using linear contrast with coefficients 
derived from a linear orthogonal polynomial. In Trials 114, 115, and 106, my analyses including 
the placebo group show a significant dose-response relationship for all primary efficacy endpoints: 
However, a dose-response trend cannot be concluded over the ziprasidone dosages. -

MUL TIPLE PRIMARY EFFICACY ENDPOINTS 

Significant improvement from baseline was shown in protocol defined endpoints for all dosage 
groups in Trials 114, 115 and for 60 mg BID group in Trial 1 06 (marginal significance for BPRS 
core, p=.059) based on the ITT LOCF analysis. The longitudinal analyses ofWu and Bailey (1989) 
assuming informative dropouts also showed significant treatment effect for all three primary 
endpoints in Trial 114; for BPRS total and CGI-S but not BPRS core in Trial 115. The longitudinal 
analyses of random effects approach or unweighted least square approach assuming random 
dropouts failed to show significant treatment effect for all three primary endpoints in Trial 106. 
Note the assessment of whether the dropout pattern was informative or not was based on the 
method proposed by Wu-Bailey (1989). None of the three primary efficacy endpoints reached 
statistical Significance at two-sided 0.05 level either based on the ITT LOCF or the Completer 
analyses in Study 104. Study 303 showed that patients treated with ziprasidone 40 mg BID 
appeared to have a significantly longer time to relapse (p=.001) and small % of relapse (p=.0015). 

The Agency requested endpoints showed mixed results: PANSS total showed improvement from 
baseline in both Trials 114 and 115; PANSS negative showed improvement for both 40 mg and 80 
mg BID ziprasidone groups in Trial 114, and'for 100 mg but not for 20 mg and 60 mg BID 
ziprasidone groups in Trial 115. 
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HIGH DROPOUT RA TES 

All five trials had moderate to high premature discontinuation rates: 3S% to 51 % in Trial 114; 42% 
to S7% in Trial 115; 3S% to 50% in Tria110S; 3S% to 58% in Trial 104; and 54% to 81% in Trial 
303. Since Trial 104 failed to show a treatment effect or dose-response trend, it was excluded for 
further comments. 

In Trial 114, the dropouts in the placebo group primarily had a large increase from baseline, less 
so in 40 mg and a decrease from baseline in 80 mg ziprasidone groups with respect to all primary 
efficacy endpoints. 

In Trial 115, the dropout pattems in terms of change from baseline were not very different among 
three ziprasidone dose groups and placebo. They were primarily due to shorter time to 
discontinuation, higher early discontinuation rate and higher insufficient clinical response rate in 
the placebo group .. 

In Trial10S, the pattems of dropouts for both SO mg ziprasidone and placebo were similar. Both 
LOCF and Completer analyses showed significant treatment effect in BPRS total and CGI-S.but 
not BPRS core. However, the longitudinal analyses using the random effects approach or 
unweighted least squares approach assuming random dropouts failed to show a significant 
treatment effect for all three primary endpoints in Trial 1oS. 

In Trial 303, the pattern of time to discontinuation was significantly different among the four 
groups. By the end of the Trial (52 week). about 50% of the patients remained in the study in each 
of ziprasidone dose groups and only 20% of the patients in placebo. The treatment effects in 
terms of risk ratio and % of relapse were statistically significant for all dosage groups compared to 
placebo. 

5 CONCLUSION 

In the short-term stUdies for the acute exacerbation of schizophrenia and schizoaffective 
disorder patients, the effect of ziprasidone was apparent. Clearly, 40 mg, 80 mg in Trial 114, and 
20 mg, SO mg, 100 mg in Trial 115 and 60 mg in Trial 106 were significantly more effective than 
placebo in decreasing change from baseline on BPRS total, CGI-S, and BPRS core (marginal 
significance in TriaI10S). the protocol defined multiple primary efficacy variables. The Agency 
requested efficacy variables showed mixed results: PANSS total was significant for Trials 114 and 
115; PANSS negative syndrome was significant for 100 mg but not 20 mg or 60 mg ziprasidone in 
Trial 115 using the ITT LOCF analyses. Due to high dropouts (ranges from· ... %) , the 
patteftrseen in the Completer analyses differed from the ITT LOCF analyses for Trial 114. The 
difference was due most likely to lack of efficacy in the placebo group. For Trial 115, the 
difference between ziprasidone treatment groups and placebo was prim;;lrily due to different 
discontinuation pattern, higher early discontinuation rate and higher insufficient clinical response 
rate in the placebo treated group. Both Trials 114 and 115 seemed to suggest that the dropout 
pattern was informative. Trial 10S, on the other hand, showed similar and high dropout rates and a 
similar pattern of time to discontinuation for both the SO mg ziprasidone and the placebo groups. 
It seemed to suggest that the dropout pattern was random and results of-the random effects or 
unweighted least square approach failed to show improvement from baseline for all three primary 
efficacy endpoints. 

For some reason, Trial 104 did not show any treatment effect in any primary endpoint for 
any ziprasidone dose group. 

In the long term study (Trial 303), ziprasidone clearly showed a significantly longer time to 
relapse thaD. placebo. In addition, the reported five primary efficacy endpoints used in the short 
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term study were all significant at 0.05 for all dosage arms but PANSS negative (neg. sym) in 40 
mg group (P=.073) when compared to placebo. 

Concur: Dr. Sahlroot 

Dr. Chi ',~ 

cc: --11r'c.J/ 
NDA#20-825 
HFD120/Dr. Leber 
HFD120/0r. Laughren 
HFD120/0r. Mosholder 
HFD120/Dr. Glass 
HF0120/Mr. Purvis 
HF0120/Mr. Hardemann 
HF0344/0r. Barton 
HF0710/0r. Chi 
HFD710JDr. Sahlroot 
HFD710/Dr. Wang 
HFD710/Chron 

This review consists of 19 pages of text, 14 Sponsor Tables, 15 Sponsor Figures, 6 Reviewer 
Tables. and 2 Appendices with a-total of 55 pages. 
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Table 2R. Summary of dose response relationship on the primary efficacy endpoints (ITT LOCF analysis) 

Study BPRS total score BPRS core items CGI~Severity PANSS total score 
6 (C.I.) p-val !l (C.I.) p-val 6 (C.I.) p-val 6 (C.I.) p-val 

114 
All· -4.6(-7.4, -1.9) .0009 -1.6(-2.5,~0.7) .0006 -0.4( -0.6,-0.2) .0001 -7.9(-12.6,-3.2) .0010 
zipra·· -2.3(-4.9, 0.3) .0769 -0.8(-1.6,0.03) .0850 -0.2(-0.4,0.01) .0594 -4.1( -8.5, 0.3) .0717 

115 
All -2.8( -5.3,-0.2) .0380 -1.1(-2.0,-0.1) .0252 -0.3(-0.5,-0.1 ) .0157 -5.2( ~9.6,-0. 7) .0231 
zipra -0.2( -2.8,2.4) .8608 -0.2(-1.1,0.8) .7016 -0.04(-0.3,0.2) .6775 -0.2( -4.6, 4.2) .9178 

106 
All -4.3( -7.9,0.7) .0171 -1.2(-2.5,0.0) .0504 -0.3(-0.6,0,0) .0488 
zipra -2.B( -6.6,1.0) .1320 -0.8(-2: 1,0.5) .2412 -0.1 (-0.4,0.2) .2412 

104 
All 0.8(-2.4,4.1 ) .6035 0.6(-0.7,1.9) .3398 0.0(-0.3,0.3) .7470 
zipra 1.1(-1.8,4.0) .4419 0.5(-0.7,1.7) .4098 -0.1 (-0.3,0.1) .6149 

. j , 
I 

• Dose response testmg across all dosage groups and placebo, assuming 0 mg for the placebo group . 
•• Dose response testing within ziprasidohe dosage groups. 
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PANSS -ve subscale 
6 (C.I.) p-val 

-1.8(-3.1,-0.6) .0030 
-0.7(-1.9,0.5) .2003 

-1.5(-2.8,-0.2) .0294 
-0.3(-1.6, 1.1) .7121 
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T bl 3R S a e umma_'Y 0 f b r btw f d'ff h I erence In c anges rom ase Ine e 'd een ZlpraSI one an ffi d . t * d I b p ace a on primary e Icacy en pain s 

Study BPRS total score BPRS core items CGI-Severity PANSS total score PANSS neg subscale 
Arm (n) 6 (C.I.) p-val 6 (C.I.) p-val 6 (C.I.) p-val 6 (C.I.) p-val 6 (C.I.) p-val 

114 
40 (104) -3.9(-7.7, -.05) .047 -1.3(-2.6,-.06) .040 -.3(-.6,-.03) .030 -6.7(-13.3,-.07) .048 -2.0(-3.8,-0.3) .024 
80 (103) ~7.2(-11, -3.3) .000 -2.5(-3.8,-1.2) .000 -.6(-.9,-.3) .000 -12.5(-19,-5.9) .000 -3.1(-4.9,-1.3) .001 

115 
dose-resp -2.8( -5.3,-0.2) .038 -1.1(-2.0,-0.1) .025 -.3(-0.5,-0.1) .016 -5.2( -9.6,-0.7) .023 -1.5(-2.8,-0.2) .030 

20 (86) -3.6( -7:2,-0.0) .049 -1.4(-2.7.-0.1) .034 -.3(-0.6,-0.0) .030 -6.8(-12.9.-0.6) .031 -1.4(-3.3.0.4) .121 
60 (76) -4.4 ( -8.1,-0.7) .020 -1.4(-2.7.-0.0) .046 -.3(-0.6,-0.0) .035 -8.2(-14.6,-1.9) .011 -1.8(-3.6,0.1) .069 

100 (82) -4.2( -7.9.-0.6) .023 -1.7(-3.0,-0.4) .009 -.4(-0.7,-0.1) .006 -8.0(-14.3,-1.7) .012 -2.2(-4.1,-0.4) .020 
Halop (80) ! -7.2(-10.8,-3.6) .000 -3.2( -4.5,-1.9) .000 -.8(-1.1,-0.4) .000 -13.8(-20.1,-7.6) .000 -2.5(-4.4,-0.7) .008 

106 
20 (43) -1.1( -6.0,3.8) .657 -0.4( -2.1',1.4) .677 -0.3(-0.7,0.1).209 
60 (41) -5.8(-10.8.-0.9) .022 -1.7(-3.4,0.1 ) .059 -0.4( -0.8.-0.0).039 

104 I 

5 (44) -0.2(-4.6,4.1) .926 0.3(-1.4,2.0) .742 0.3(-0.0,0.7) .076 
20 (55) -2.0(-6.1,2.2) .354 -0.3(-1.9,1.4) .751 0.0(-0.3.0.4) .827 
40 (47) -1.4(-2.9,5.7) .535 0.9(-.79,2.5) .301 0.2(-0.1,0.6) .233 

* ITT lOCF analysIs 
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'ff . h f b r 'd Table 4R. Summary of dl erence In c anges rom ase Ine between ziprasl one an ffi d I b d . .. p ace a on primary e Icacy en POints 

Study BPRS total score BPRS core items CGI-Severity PANSS total score PANSS neg subscale 
Arm (rl) .1 (C.I.) p-val .1 (C.I.) p-val .1 (C.I.) p-val .1 (C.I.) p-val .1 (C.I.) p-val 

114 
40 (104) -2.8(-6.8,1.2) .175 -1.0(-2.5,0.5) .171 -0.2(-.6, 0.1) .216 -5.4(-12.3,1.5) .122 -1.2(-3.2,0.7) .214 
80 (103) -1.5(-5.3,2.3) .441 -1.0(-2.4,0.4) .153 -0.4(-.7,-0.0) .028 -3.2( -9.7,3.4) .342 -0.5(-2.4,1.3) .572 

i 

115 
dose-resp O. 7(-2.4,3.8) .669 -0.4(-1.7,0.8) .506 -0.1 (-0.4,0.2) .496 -0.4( -5.8,4.9) .876 -0.5( -2.2,1.1) .523 

20 (86) -0.8(-5.3,3.7) .717 0.0(-1.8,1.8) .985 -0.1(-0.5,0.3) .703 -2.2( -9.9,5.6) .585 -0.7(-3.1,1.7) .553 
60 (76) -0.7(-5.5,4.0) .757 -0.2(-2.1,1.7) .819 -0.1(-0.6,0.3) .582 -3.0(-11.1,5.2) .473 -1.5(-4.0,1.0) .244 

100 (82) 0.8(-3.8,5.3) .741 -0.5(-2.3,1.3) .578 -0.1 (-0.6,0.3) .508 -0.8( -8.6,7.1) .850 -0.7(-3.1,1.8) .591 
Halop (80) -2.1(-6.6,2.4) .363 -1.4(-3.3,O.4} .119 -0.4(-0.8,.03) .066 -5.3(-13.2,2.6) .187 -0. 7( -3.2,1. 7} .562 

106 
20 (43) 0.9( -4.6, 6.3) .747 0.6(-1.7,2.9) .619 -0.3(-0.8, 0.3) .330 
60 (41) -6.8(-12.5,-1.2) .018 -2.0(-4.4,0.4) .096 -0.6(-1.1,-0.1) .033 

104 I 

5 (44) -1.2( -6.3, 3.9) .647 -0.8(-2.9, 1.5) .501 0.2(-0.3,O.7} .335 
20 (55) -5.6(-10.9,-0.3) .039 -2.7(-5.0,-0.5) .018 -0.3(-0.8,0.3) .307 
40 (47) -1.0( -6.8,4.7) .723 -1.3(-3.8,1.2) .308 0.2(-0.4,0.7) .597 

.. Completer Analy's 
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T bl 5R S a e ummary 0 f b r btw . h I ere nee In c anges rom ase Ine e 'd een zlprasl one an d b ffi d . t ( 1)* pace 0 on primary e Icacy en pOIn s ma e 

Study BPRS total score BPRS core items CGI-Severity PANSS total score PANSS neg subscale 
Arm (r.) A (S.E.) p-val A (S.E.) p-val A (S.E.) p-val A (S.E.) p-val A (S.E.) p-val 

114 
40 (74) -3.8(2.2) .083 -1.4(0.8) .057 -0.3(0.2) .060 -6.6(3.9) .091 -2.3(1.0) .031 
80 (76) -7.7(2.2} <.001 -2.7(0.8) <.001 -0.5(0.2} .002 -13.1(3.9} .001 -3.S(1.1 ) .001 

115 
20 (52) -3.7(2.2) .098 -1.6(0.8) .050 -0.4(0.2) .047 -6.0(3.7} .10S -0.2(1.1) .866 
60 (55) -3.6(2.2) .107 -1.S(0.8} .051 -0.4(0.2} .049 -6.4(3.7} .083 -0.6(3.7) .569 

100 (53) -3.9(2.2} .078 -1.9(0.8} .016 -0.5(0.2) .008 -6.3(3.7) .092 -1.0(1.1) .328 
Halop (52) -7.5(2.1} <.001 -3.2(0.8) <.001 -0.8(0.2} <.001 -13.3(3.6) <.001 -2.0(1.0) .058 

106 
20 (29) -0.08(2.8) .~78 0.06(1.0} .951 -0.2(0.2) .340 
60 (34) -4.10(2.6) .117 -1.0(0.9) .287 -0.2(0.2) .320 

104 
5 (41) -0.7(2.3) .766 0.2(0.9} I .850 0.3(0.2) .118 

20 (52) -1.9(2.2) .389 -0.3(0.9) . .767 0.05(0.2) .778 
40 (38) 0.6(2.3) .798 0.5(0.9) .587 0.2(0.2) .232 

* ITT lOCF analysIs. 
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T bl 6R S a e ummary 0 f b r btw fd'n . h I erence m c anges rom ase me e 'd een ziprasl one an ffi d . t (~ 1)* d I b pace 0 on primary e cacy en pom s emae 

Study BPRS total score I3PRS core items CGI-Severity PANSS total score PANSS neg subscale 
Arm il\) 6 (S.E.) p-val '6 (S.E.) p-val 6 (S.E.) p-val 6 (S.E.) p-val 6 (S.E.) p-val 

~ 14 
40 (30) -8.7(4.9) .079 -1.7(1.6) .279 -0.4(0.3} .193 -12.6(7.9) .116 -3.0(2.0) .144 
80 (27) -10.2(4.9) .041 -2.7(1.6) .095 -1.0(0.3) .003 -17.2(7.9} .034 -3.8(2.0) .069 

115 
20 (34) -3.5(3.8) .349 -0.8(1.4} .587 -0.3(0.3} .286 -6.8(6.7) .311 -2.4(2.0) .222 
60 (21) -5.3(4.4) .229 -0.6(1.6) .737 -0.2(0.3) .536 -9.3(7.8) .236 -2.9(2.3) .206 

100 (30) -3.7(3.9) i .339 -1.2(1.4) .404 -0.07(0.3) .807 -8.5(6.9) .221 -2.9(2.0) .164 
Halop (28) -8.9(4.0} .028 -3.8(1.5} .011 -0.8(0.3} .012 -16.8(7.0) .. 019 -3.3(2.1 } .117 

106 
, 

20 (14) -3.7(7.4} .619 -2.5(2.7} .364 -0.5(0.6} .389 
60 (8) -14.8(7.4) .063 -5.9(2.8) .052 -1.5(0.6) .027 

, \ 
104 

5 (5) 11.9(10.6) .292 3.1(2.9) .307 1.5(0.5) .019 
20.(3) 0.5(10.9) .965 0.2(2.6) .943 -0.05(0.6) .930 
40 (9) 5.3(8.5) .554 2.1(2.0) .313 0.2(0.5) .687 

* ITT LOCF analysIs. 
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Explanation of the primary efficacy endpoints derived from PANSS total (see Appendix I) 

• Brief Psychiatric Rating Scale total score (BPRS total): PANSS p2-p7, n1-n2, and g1-g10 (see 
Appendix I), 

• CGI-Severity Score (CGI-S), (see Appendix II), . 
• . BPRS core items score (BPRS core) - 4 items (PANSS p2: conceptual disorganization, p3: 

hallucinatory behavior, p6: suspiciousness, and p9: unusual thought content). 

BPRS total score contains 18 items, six1rom positive subscales, two from negative subscales, 10 
from general psychopathology subscales. 

BPRS core item score consists of 4 items all from positive subscales. 

Comments: There is one item (conceptual disorganization) common to the BPRS total score and 
the BPRS core item scores. 

PANSS negative syndrome subscale score contains 7 items. 

Comments: There are two items (blunted affect and emotional withdrawal) common to the BPRS 
total score and the PANSS negative syndrome subscale score. 

The BPRS total score questionnaire has been available for about 40 years, which measures the 
psychiatric symptoms in general. The BPRS core measures symptoms specific to psychosis. 
The PANSS total score questionnaire was expanded from the BPRS total score questionnaire and 
has been available for about 5 years per conversation with Dr. Laughren. 
The PANSS negative syndrome subscale score measures specifically the n~gative symptoms. 

APPEARS THIS WAY 
ON ORIGINAL 
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PAGE 323 

~L .i23-114 

f.fW APPENDIX IV 

I 
OtlOTOONE CuniCAL GLOBAL IMPRESSION (CGI) 
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U .. _ weIWCaIlMl.l) I'1'CIU9fI 0lIl.,..- encrftuvaa .. -1NUI9 CDnKIDII. 

SEVERfTY OF IUHESS: 
CoIwdaIll'l9 your lOW ctinIcaJ eZDenenc ... n IftIS ~m peculation. how metaIIv ill illh. patient at :hIS tma? 

mNOT ASSESSED (!J NanNI. ftex aI .. ill 

W BotCI;rIIn. menaaUy ill 

mMiidlyll. 

~~~~--------~~------------------~------GLOBAL IMPROVEMENT: 
~ fGUJ ~1IWIIt rrtt«tte, ", "ot. in Yo" iudgttrwlfl. it i. due emnlf to tIfVg In.",.",. 

~ to hillher co;,dilJoft " 'mDaiPn to va. _eel (.rudy). how mucn hq h .. .". dwIgad? 

!]J NOT ASSESSED 

rn No Cftan9. 

~----------~-----~------~---~-------~-~--

T1UE DONE (2' how doc:kt ___ -
RATER: ____ _ 
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Figure 1 
Kaplan-Meier Curves for Tlme-to-Dlscontinuation for All Reasons 
By Treatment Group - All Sublects 
Ziprosidone Protocol 114 
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TaD1e 5.1.16 • 
TC'Mtnent Utect. at ~.t Cbaezwt.l.on tor Prillllty Efticacy Varlablea - AU Subjeda 
Z!pruidone Protocol 114 

Page 1 of 1 

----------------~------~----------------------------------------.--------------------------------- ; 
~tJmated Lower 95' Upper ~, 

Tmatnent Trutnent CcnEJ.~ Confldonoo 
V.deble CcrrparUcn Effect· P-Valueu IJJIIl. ** IJJIIl.t** 

-----------------.----.. --------------------.. _------------------------------------------
PANSS Total 40 ""1 BID v. Pbo -6.66 0.048 -13.26 -0.07 

·80 ""1 BID v. Pbo -12.45 0.000 -19.05 -5.86 
Zlpru. v. Pbo -9.56 0.001 -15.34 -3.77 

PAIlSS Negative 40 119 BID v. Pbo -2.03 0.024 -3.751 -0.27 
80 11'9 Dm v. Pbo -3.051 0.001 -4.85 -1.34 
Zipru. v. Pbo -2.56 0.001 -4.10 -1.02 

BPRScI Total 40 11'9 DID v. Pbo -3.87 0.047 -7.70 -0.05 
80 119 BID v. Pbo -7.15 0.000 -10.97 -3.33 
Z.l.pra •• v. Pbo -5.51 0.001 -8.87 -2.16 

BPI\Sd Col'l 40 119 Bm v. Pbo -1.34 0.040 -2.62 -0.06 
80 11'9 DID v. Pbo -2.47 0.000 -3.75 -1.19 
Zlpru. v. Pbo -1.91 0.001 -3.03 -0.78 

a:r Severity 40 ""1 BID v. Pbo -0.31 0.030 -0.60 -0.03 
80 ""1810 v. Pbo -0.60 0.000 -0.88 -0.32 
Zipru. v. Pbo -0.46 0.000 -0.70 -0.21 

"E .. t1llllt •• of trutmant alfecta (e.9. for truted vroup - pl.cebo) ~ baaed on l.ut equant. neana (Ia£ANS) 
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II",. p-lI1Ilue. ard 95\ cmnficlmoe 1ntal'Yllb .l'I chdved fl'Cl1l the n"'pec:ti"", t-te3t ... (Wer to JIwerd1x III Tabl ... 
. p.l.2. 18.1.2. 19.1.2, 20.1.2 an:S 21.1.2) .-......... '" ............ -
SouraI Data: Appen:l.I.Jc V Tabl •• 15.16.' Date of Dat. Extraction: 2!HM.96. Date of Table Gerlllraticn: 02APR96. 
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"F,'o.lAf{ I· 2 S 
rlgure 2. t . ' J 
PANSS Total Score - Mean Change from Baseline by Duration of Study Participation - All Sublects 
Ziprosidone Protocol t t 4 
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, 
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F'Jgure 2.2 " ! 
PANSS Negative Subscale Score - Mean Change from Baseline by Duration of Study Parllclpatlon - All Sub/ects 
Zlprasldone Protocol t t 4 
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rlgure 2.3 
· 11'~V\{~ \. "l-S 

BPRSd Tolal Score - Mean Change from Baseline by Duration of Study Participation - All, Sublecls 
Ziprosidone Prolocol 114 \ 
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, 
I 

F"lgure 2.4. I 
BPRSd Core Items Score - Mean Change from Baseline by Duration of Study Participation - All Sublecls 
Ziprasidone Protocol 114 
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· ~'~iAr~ 1.2:S 
F'lgure 2.5' . 
CGI Severity Score - Mean Change from Baseline by Durollon of Study Portlclpallon - All SubJects 
Zlprasldone Profocol 114 
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h'5 VI Y-€-- Ir 3-.S 
. FIgura 3. 1 i . i 
PANSS Total Score .J. Mean Change from Baseline by Treatment Group ~nd Week - All Sublects. Observed Cases 
Ziprasidone Protocol 114 
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flgura 3.2 

PANSS Total Score - Mean Change from Baselfne by Treatment Group and Week - All Sub(ects. LOCr 
Zfprasfdone Protocol 11 4 
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F'Jgure 3.3 
PANSS Negative Subseole Score - Ueon Change from Baseline bV Treatment Group' and Week - All Sublects. Observed Cas.s 
Zfprosfdone Protocol 114 
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F;.~L\ of e. ,~4--5 
F'lgure 3. 4 i 

PANSS Nogallvo Subsealo Scar. - Maan Changa from 9asellne by Trao'man' Croup and Waak _ All Subrac'., lOCr Ziprosidone Protocol "4 
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Figure 3.5 \ 
1.3.s 

BPRSd Total Score - Mean Change from Baseline by Treatment Group and Week - All Sublects. Observed Cases 
Ziprasidone Protocol 114 

w 

i 
~i 

! 
~ 
S 

2 

0 

-2 

-4 

-8 

-8 

-10 

-12 

-14 

~.: ................... ~. 
\\\ ", ..... 

\\\ .... , , " ..... 
'. , '. 

" 
" , 

" 
'~' .... .... .... 

..... ~-? ..... ....... .... .... ...... 

.... 

.... .... 

·····0 .... 
.............. 

•••••.• 0. •• 

...... 
....................... -........ ,.,. ..... 

. ............. . 

"- .. ........... 

• ...••. 0. . 
'" 

···· .. ·············0 

............ -------­-.... -.. ~ 

o 

o 

o 

-18 ~r---------~--------,_~------~--------_r--------~--------~----------~ 
Basefk1e 1 2 3 4 6 8 LOCF 

WEEK 

a a a 40 mg BID ~-C>--&. 80 mg BID 0··0'·0 Placebo 

Source Dolo: Table 5.1.7 Dole of Dolo [xlrocllon: 29t.4AR96. Dole of Table General/on: 05APR96. 



Stat - Page 38 of 61

FJgura 3.6 
8PRSd Total Score - Mean Changs from 8aseUne by Treatment Group and Week - All Subfects. LOCr 
ZJprasJdone Protocol 114 
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" I 

Figure 3.7 '. ' 
BPRSd Core Items Score - ~ean Change from Bas~lIne by Treatment Group and Week - All SubJects, Observed Cases 
Zlprasldone Proto~ol 11 4 I 
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. f"lgure 3.B 
BPRSd Core Items Score - Mean Change from Baseline by Treatment Group and Week - All Subfects, loer 
Ziprasidone Protocol 114 
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Figure 3.9 
CGI Severity Score - Mean Change from Baseline by Treatment Group and Week - All SUblects. Observed Cases 
ZJprasJdone Protocol 11 4 
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FIgure 3.10 

CGI Severity Score - Mean Change from 9a.ellne by Treafme~f Group and Week _ All Sublect., lOCr Zlpras'done Protocol t, 4 
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~ IU Table 23 Page 1 of 1 
LongltudJnal AnllYMa ot TnNltmIn~ Etfecta for Prwry Efficacy Variable. - Al~ &Jbjecta. CbMrved CaMa 
Zlprasidone Protocol 114 

Tre3tJll!nt 
Vuleb1e Tre3tnnt CarpIIriBon Mlthod t Effect P-Value gs, Confidenall L1IIIl.t 

lDwer Upper 
---.-_ ... -.. --- .. _-----_ ... ---_ .. _ .. -... _ .. _-----_ ... -_ .. _------ .. ---- .. --_ ..... --------_ ... _- .. _--------------------... _--- ........... _-.. -----

PANSS Total 4Qrq bid va plaOllbo IN-BaUey III -1.6869 0.0162 -3.0620 -0.3117 
UoIlB(21 -3.5954 0.0011 -5.7471 -1.4437 

RNI:bI(3) -1.4205 0.0350 -2.7410 -0.0999 

10IIrJ bid Y8 plaOllbo IN-Bllley(1) -2.4167 0.0005 -3.7694 -1.063' 
1MI8(21 -5.1872 0.0000 -7.1762 -3.1982 

RIIrdan(J) -1.5448 0.0184 -2.8286 -0.2609 

PANSS Nel;ptive . 4Qrq bid va plaOllbo IN-BaUey(11 -0.3897 0.0375 -0.7568 -0.0225 
1MI8(21 -1.0036 0.0020 -1.6406 -0.3666 
~Il) -0.3283 0.0650 -0.6769 0.0204 

'0In; bid va plaOllbo IlHlaUeyUI -0.5335 0.0039 -0.1957 -0.1714 
008(21 -1.2464 0.0000 -1.8312 -0.'616 

IIardaft (31 -0.2723 0.1145 -0.6104 0.0659 

BPRSd Total 401n;r b1d va placebo Iola-BaUey (11 -1.0012 0.0127 -1. 7890 -0.2134 
008(2) -2.1795 0.0010 -3.4801 -0.1788 

IIardaft (31 -0.1849 0.0235 -1.6506 -0.1191 

IQrq bid va plaOllbo Iola-Balley (11 -1.2iJ3 0.0011 -2.0679 -0.5187 
UU(21 -3.1508 0.0000 -4.3504 -1.9512 

Rardc:n131 -0.7988 0.0353 -1.5424 -0.0552 

BPMd Core 401n; b1d va plaOllbo Iola-BaUey(l) -0.3035 0.0175 -0.5537 -0.0532 
1lIIB121 -0.5813 0.0084 -1.0133 -0.UlI3 

Rardc:n131 -0.2768 0.0290 -0.5254 -0.0293 

8Qrq bid va plaOllbo Iola-a.Ueylll -0.4485 0.0004 -0.6945 -0.202' 
008(21 -0.8215 0.0001 -1.2192 -0.4238 

Ran:IaII 131 -0.3408 0.0056 -0.5821 -0.0996 

001 Severity 4Qrq b1d va plaoebo tl.!-Bl~(11 -0.0757 0.0148 -0.1166 -0.0148 
121 -0.122' 0.0160 -0.2224 -0.0229 

RardOl\l(31 -0.0651 0.0293 -0.1237 -0.0065 

8Qrq bid va plaoebo tl.!-Bllley (1) -0.1252 0.0000 -0.1851 -0.0653 
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IIardaft (31 -0.0\154 0.0010 -0.1523 -0.0385 
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-------_. -- ~ 

figure 1 
Kaplan-Meier Curves for Tlme-to-Discontinuation for All Reasons by Treotment Group 
All Sub/acts 
Ziprasldone Protocol 115 
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\0. bl-e. 2.'2,.:) 
Table 5.1.16 ~ 1 of 1 
Tk'eabNl:nt Ufecte at Lut Cbse1VaflClrl for PrJmuy Efficacy Variables - All ~jec.1:S 
ZipruldOl'le ProtOClOl 115 

........ -----------------------.. -----------------------_ .... -_ .... --_ ........ -------------.... ---_ .... -.. --_ .. -_ .. ---, 
I r..tiIMted l.<::IooIar 95' t.Wer 95. 

'InIIbrGIt Treabnont Co:lf idence Confidence 
Variable Q:lrpt.E'l .... atect· P-Val,--·· Limit·· Limit·· ----.. ----.. ------- .. -.. _---------.. ----------------------------.. -------.. -------------.. _---_ .. _---.. -

P»ISS 'nlt&l Do .. -«-~A -5.18 O.Ol) -9.64 -0.71 
lO !IV BID V. RIo -6.77 O.Oll -12.9) -0.6l 
60 IIV BID V8 RIo -8.l) 0.011 -14.59 -1.87 
100 ng am VII RIo -8.01 0.012 -U.28 -1.74 
Zipru. V. RIo -7.67 0.003 -12.79 -2.55 
Haloperidol V8 RIo -13.84 0.000 -20.08 -7.61 

PANSS NeIgIltlve ~~A -1.46 0.0)0 -2.77 -0.15 
lO IV am VB RIo -1.44 0.U1 -).26 0.)9 
60 !IV am VB RIo -1.75 0.069 -3.6) 0.14 
100 IIV BID VII RIo -2.l0 0.020 -4.05 -0.35 
Zlpcu. V. RIo -1.80 0.020 -l.ll -0.28 
HIIloparldol V8 RIo -2.53 0.008 -4.38 -0.68 

BRtSd Total Do..-b~A -2.75 0.038 -5.34 -0.15 
20 !IV 8m VB RIo -3.59 0.049 -1.16 -0.01 
60 IIV BID VB RIo -4.39 O.OlO -8.09 -0.69 
100 IIV am VII RIo -4.24 0.023 -7.88 -0.60 
Z1pru. VB RIo -4.07 0.008 -7.05 -1.09 
HIIloparldol V. RIo -7.l1 0.000 -10.84 -1.59 

BRtSd Core Do .. -ReBpCJnNA -1.06 0.Ol5 -1.99 -O.ll 
20 !IV BID va RIo -1.40 0.014 -l.68 -0.11 
60 IIG am VB RIo -1.35 0.046 -l.68 -0.02 
100 !IV BID VII Ibo -1.74 0.009 -3.04 -0.43 
Zlpras. V8 RIo -1.49 0.006 -2.56 -0.4:3 
HIIloparldol v. RIo -3.16 0.000 -4.46 -1.86 

CCI Severity DoM-Re8pOl'la8' -0.26 0.016 -0.48 -0.05 
20 IIG am V. RIo -0.33 0.030 -0.63 -0.03 
60 !IV 8m VB RIo -0.33 0.035 -0.64 -0.02 
100 !IV BID VII RIo . -0.43 0.006 -0.73 -0.13 
Zipru. VB RIo -0.36 0.004 -0.61 -o.ll 
Haloparldol VB RIo -0.75 0.000 -1.05 -0.44 

---------------------------~ 



Stat - Page 46 of 61

2.2. ..5 
r/gure 2.1 
PANSS Total Score - Mean Change 'rom Baseline by Duration of Study PartIcIpation - All Sub/eels 
ZIprosldonl Profocol 115 
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2,1 S 
r/gure 2.2 
PANSS Negative Subscale Scar. - Mean Change from Baseline by Durollon of Siudy Portlclpollon - All SubJects 
ZlprOl/done Protocol' '5 
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2.2. S 
figure 2.3 
BPRSd Total Score - Mean Change from Baseline by Durallon of Study Participation - All Sublects 
Zlprasldon. Protocol 115 \ 
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,. 
I 

-rl~1A y-~ L, 2.- S 
rlgure 2.4·" I 
BPRSd Core Items Score - Mean Change from Baseline by Duration of Study Participation - All SubJects 
Ziprasidon. Protocol 115 
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FIgure 2.5 
CGI Saverlly Score - Mean Change from Baseline by Durollon of Study Portlclpotlon - All Sublects 
Zlprolldone Protocol t t 5 . 
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, 

F~qCA -rIA(. 2. ~ .s Figure 3.1 J j 

PANSS Total Score - i
Mean 

Change from Baseline ,by Treatment Group and Week _ All Sublects, Observed Coses Zfprasldone Protocol 115 
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F"rgure 3.2 

PANSS Tolal Score - Mean Change from Baseline by Trealmenl Group and Week _ All Subjecls, lOCr Ziprasidone Protocol 115 
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, 
I 

Figure 3.3 
PANSS Negative Subscale Score - Mean Change (rom Boselille by Treatment Group and Week - All Subjects, Observed Cases 
Ziprasfdone Protocol 115 
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· ~'3~(Q :t. 'f S : 
F"Jgure 3.4 ; 

PANSS Negative Subscal. Scare - Mean Change from Baseline by Tiealmenl Group and Week _ All Sublecls, lOCr Ziprosidone Protocol 115 
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, 
I 

c·,3 S F"lgure 3.5 I 

BPRSd Tolal Score - Mean Change from Baseline by Trealmenl Group and Week _ All Subl.cls, Observed Ca ••• Ziprosidone Protocol 115 . 
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Figure 3.6 
BPRSd Total Score - Mean Change from Baseline by Treatment Group and Week - All Subjects. LOCF 
Ziprasldone Protocol 115 
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Fl~~~ '2 \ '3 S 
Figure 3.7 : 
8PRSd Core Items Score - Mean Change from 8aseline by Treatment Group and Week - All SubJects, Observed Cases 
Ziprasidone Protocol 115 
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Figure 3.B .' 
BPRSd Core·' Items Score - Mean Change from Baseline by Treatment Group and Week - All Subjects, LOCr 
Ziprasidone Protocol 115 . 
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Figure 3.9 
CGI SeverIty Score - Mean Change from Baseline by Treatment Group and Week - All Sublects. Observed Cases 
Ziprasidone Protocol 115 
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Figure 3.10 . 
CGI Severity Score - Mean Change from Baseline by Treatmen, Group and Week - All Subjects. LOCr 
Ziprosidone Protocol 115 I 
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