BPRSd Total Score Study 115
(from Sponsor’s Submission)

8PRSd Total Score - Mean Change From Baseline and P-Values by Week-
A1) Subfects, Observed Cases
liprasidone Protocol 115

Treatment Week

Baseline Week 1 Veek 2 Neek 3 Veek 4 Week § Week 6 -
Treataent Groups n  Nean N Hean n  KHean n  Mean n  Nesn N Mean N Meen
Liprasidone

20 mg BID 86 S53.8 84 -3.% 6 -5.0 6] -8.4 s7  -9.3 51 -9.0 $0 -11.0
60 mg BID 76 51.8 15 -4.1 68 -5.0 62 -6.5 56 -1.7 50 -2.8 - 39 --10.%
100 =g BID 82 51.8 82 -3.% 17 -5.9 6 7.1 60 -7.8 57 -1.4 47 -8.3
Haloperidol 82 53.9 7 -5.3 12 -1.% 67 -8.2 8 -11.8 0 -11.3 47 -12.5
Placebo 80 54.3 17 -0.7 64 -2.7 48  -4.5 3% -8.7 32 8.1 27 -9.6
2-Sided P-Yalues for Pairwise Comparisons
Iiprasidone 20 mg B0 0.749 0.015 0.111 0.05?7 0.598 0.824 0.71?

..._Vvs placebo
liprasidone 60 mg BID 0.096 0.004 0.096 0.24) 0.758 0.929 0.757
vs placebo
liprasidone 100 mg BID 0.095 0.011 0.024 0.187 0.987 0.907 0.741
vs placebo
Hatoperidol 0.754 0.000 0.004 0.228 0.27% 0.254 0.363
vs placebo

Source Data: Appendix V Table 15. Date of Data [xtraction: 205(P96.
Date of Table Generation: 30SEP96.

BPRS Total Score - Mean Change From Baseline and P-values by Week- . .
A1l Subjects. LOCF -
liprasidone Protocol 115 )

Treateent Week

Baseli Week 1 Week 2 Week 3 Week 4 Week S Week 6
Treatment Groups n.sene:: n  Mean n  Mean n  HMean n  Mean n  Mean n He??_
e e R LR D TR R R R R R R L bbbttt
llp;ss:dog:o 86 S3.8 86 3 86 3.6 86 -5.5 86 -5.2 86 -4.2 86 4.9
60 -3 BID 76 Sl.8 76 -4.0 76 -4.4 76 -4.8 76 -4.8 76 -4.8 76 -5.2
T 100 wg B10 82 5.8 82 -3.$ 82 -5.1 B2 -5.4 82 -5.5 82 -5.0 82 -5:2
Haloperidol 82 . 53.9 .82 4.9 82 6.7 82 -1.2 82 -8.9 82 -8.5 82 8.8
Placebo 80 54.3 8 -0.9 80 1.6 80 -1.6 80 -1.9 80 -1.4 80 -1.2
2-Sided P-Values for Pairwise Comparisons .
liprasidone 20 mg BID 0.749 0.038 0.166 0.026 0.070 0.129 0.049
§7p$::f§g:e 60 mg BID 0.096 0.004 0.030 0.035 0.073 0.048 0.020
lacedo -
;:pgazfgone 100 =g BID 0.095 0.020 0.013 0.020 0.040 0.041 0.023 .
;:12]:::::1 0.754 0.001 0.001 0.003 0.000 0.000 0.000
vs placebo

Source Data: Appendix V Table 15. Date of Data Extraction: 20SEP96.
Date of Table Generatfon: 27SEP96. _ < o
4 0 9




BPRSd Core Items - Study 115,
(from Sponsor’s Submission) o

BPRSA Core Items Score - Mean Channe From Baseline and P-Values by Week-
A1l Subjects, Observed Cases
2iprasidone Protoco) 115

Treatment ¥eek

Baseline Veek 1 Week 2 Neek 3 Week 4 Veek § Week 6
Treatlent Groups n  Nean a  Nean n Nean n  Nean n  Mean n Hean n  Hean
1iprasidone '

20 ag BI0 86 16.1 84 -l.§ 16 -2.0 61 -2.9 57 -3.1 51 -3 ¢ -3.9
60 ug BID 6 16.0 7% -L.§ 68 -1.9 62 -1 56 -3.1 50 -2.8 ¥ -39

100 =g 810 82 15.9 82 -l1.6 7 -5 69 -3 60 -3.5 7 3.6 a -4l
Haloperidol 82 16.2 Y2 % | 2 -2 67 -7 58 -4.8 50 4.6 a7 5.2
Placebo 80 16.6 . -0.9 64 -1.9 8 -2.2 35 3.7 32 -43 F2 A )

2-Sided P-Values for Pairwise Comparisons
liprasidone 20 mg BID 0.326 0.133 0.767 0.389 0.534 0.269 0.985
vs placebo
liprasidone 60 og B1D 0.225 0.130 0.848 0.447 0.512 0.127 0.819
vs placebo .
tiprasidone 100 mg BID 0.146 0.069 0.208 0.132 0.990 0.594 0.578
vs placebo
Halopertfdol 0.459 0.002 0.017 . 0.078 0.227 0.595 0.119
vs placebo i
Source Data: Appendix V Table 15. Date of Data Extraction: 20SEP96.
Date of Table Generation: 3OSEP96.
sPRSd Core items Score - Mean Change Fros Baseline and P-Valves by Week-
A1} Subjects. LOCF
liprasidone Protocol 115
Treatment Week
" Week 1- Week 2 Veek 3 Week 4 Week $ Week 6
e Grows M woen wotem o e on M n den et
tprasidone ) . . .
I wowr g L4 %o 2o ogn %o %

133333%3 1 189 e -1.6 8 -2.2 82 -2.5 8 -24 8 -23 B2 26

Haloperidol 82 16.2 82 -2.2 82 -i.0 82 -3.4 8z -4.0 82 -3.9 82 -4.1

Placebo B0 16.6 8 -0.9 80 -1.4 g0 -1.0 80 -1.2 80 -1.3 80 -0.9

2-Sided P-Yalues for Pn|rvlse Colplrlsons _______

l!pr:sidone 20 wg B10 0.326 0.196 0.636 0.039 0.103 0.206 0.034
acebd

;:pg:sidone 60 =g B1D 0.22% 0.167 0.339 0.051 0.083 0.252 0.046
aceb . -

llpggsldgne 100 =g BID 0.146 0.101 0.099 0.010 0.044 0.113 0.009

;:lg :ﬁ:dol 0.459 0.005 0.004 ! 0.000 0.000 0.000 0.000

v p lcebo

Source Data: 4
Date of Table Generation: 30SEP96.




CGI Severity Score Study 115
(from Sponsor’s Submission)

C6l Severity Score - Mean Change From Baseline and P-Values by Week-
A1l Subjects, Observed Cases
liprasidone Protocol 115

Treataent Week

Baseline Week 1 -— -Week 2 Veek 3 Week 4 Veek 5 Veek 6
Treatlent Sroups n Mean n Men N Nean R Nean N Mean n  Mean n

liprasidone

20 mg 810 86 4.9 84 -0.1 1 -03 62 -0.5 §7  -0.7 §1 -0.8 S0 -0.8
60 ag BID % 4.9 7% -0.2 69 -0.4 62 -0.5 7  -0.6 0 -0.6 39 -0.8
100 =g B1ID . 83 4 82 -0.1 7 -0.4 69 -0.5 60 -0.6 8  -0.6 a7 -0
5.0
4.9

Haloperidol 83 n -0.4 7 -0 6 -0.8 58 -0.9 0 -1.0 a -1

Placebo 80 77 -0.1 65 -0.2 8 -0.4 B -0.5 32 -0.% a7 -0.7

lipr?sidgne 20 mg BID 0.89? 0.598 0.574 0.430 0.224 0.354 0.703
vs placebo
2iprasidone 60 mg BID 0.746 0.069 0.103 0.197 0.298 0.677 0.582
vs placebo
liprasidone 100 mg BlD 0.155 0.154 0.012 0.277 0.205 0.407 0.508
vs placebo
Haloperidol 0.700 0.001 0.000 0.054 0.032 0.069 0.066
vs placebo

Source Data: Appendix V Table 16. Date of Data Extraction: 20SEP96.
Date of Table Generation: 30SEP96.

CGI Severity Score - Mean Change From Baseline and P-Values by Week-’
A1) Subjects, LOCF
liprasidone Protocol 115

Treatment Week

Baseline Week 1 Week 2 Veek 3 Week 4 Week 5 Week 6
Treatment Groups n  Mean n  HMean n  MNean n  HMean . ? Nean ) .?.__Hea? ______ ?_..?ff?.
liprasidone s
86 4.9 86 0.1 86 -0.2 8 -0.3 86 -0.4 86 -0.4 86 -0.4
ég :3 g}g ’ 16 4.9 6 -0.2 6 -0.3 76 -0.4 76 -0.4 76 -0.4 6 -0.4
100 wg BID 83 4.7 83 -0.1 83 -0.4 83 -0.3 83 -0.4 83 -0.4 83 -0.4
Haloperidol . 83 5.0 83 -0.4 83 -0.6 83 -0.7 83 -0.8 83 -0.8 83 -0.8
Placebo 80 4.9 18 -0.1 80 -0.1 80 -0.1 g0 -0.0 80 -0.1 80 -0.1
o 2-Sided P-values for Pairwise Comparisons
liprasidone 20 mg BID 0.897 0.730 0.295 0.043 0.010 0.014 0.030
vs placebo ) — :
lip:asidone 60 wy 810 0.746 0.123 0.020 0.011 0.007 0.030 0.035
vs placebo p
lip:::idone 100 mg BID 0.158 0.354 0.004 0.008 0.007 0.015 0.006
;:\g ‘::531 0.700 0.004 0.000 0.000 0.000 0.000 0.000
vs placedo

Source Data: Appendix V Table 16. Date of Data Extraction: 205EPSS.
Date of Table Generation: 30SEP96.
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PANSS Total Score Study 115
(from Sponsor’s Submission)

PANSS Total Score - Mean Change Fros Baselfne and P-Values by Week-
A1l Subjects, Observed Cases
Uprasidone Protocol 115

Treatment Week

Baseline Meek 1 Week 2 Week 3 Week 4 Week 5 Week 6 -
Treatment Groups n  MNean n  Nean n Nenn n  Mean n MNean n  Mean n  Mean
Tiprasidone -
20 mg BID 86 93.2 84 5.1 76 -8.0 61 -13.3 §7 -143 51 -14.2 $0 -17.3
60 mg BID 76 90.4 5 -6.3 68 -8.5 62 -11.2 56 -13.4 50 -12.4 39 -18.0
100 mg BID 82 89.5 8z -5.3 7 9.1 69 -11.4 60 -12.2 57 -11.6 47 -14.0
Haloperidol 82 941 77 -8.6 72 -12.4 67 -13.7 58 -20.4 50 -18.9 47 -21.0
Placebo 80 93.3 7 -0.3 64 . -4.4 48 -6.1 35 -13.2 32 -12.8 27 -13.9
2-S1ded P-Values for Patrwise Comparisons
liprasidone 20 mg BID - 0.973 0.019 0.152 0.049 0.648 0.943 0.585
vs placebo -
liprasidone 60 mg B1D 0.293 0,003 0.120 0.140 0.982 0.738 0.473
vs placebo
liprasidone 100 mg BID 0.154 0.009 0.055 0.121 0.920 0.806 0.850
vs placedbo
Haloperidot 0.762 0.000 0.007 0.130 0.129 0.229 0.187
vs placebo .
Source Data: Appendix V Table 15. Date of Dats Extractfon: 20SEP96.
Date of Table Generation: 30SEP96.
PANSS Total Score - Nesn Change From Baseline and P-Values by Week-
A1l Subjects, LOCF
liprasidone Protocol 115
Treltlent'ueek
. k 4 Week 5 Week 6
Baseline Week 1 Week 2 Week 3 Weel Nean
Treataent Groups noWeen n Wen o Men on Men o Men | p ten LT
2iprasidone . . . -8. 86 -6.6 g6 -1.5
"2 aq 810~ O SR T A e S ST X
100 a9 810 ® ¥4 82 53 s 1.8 82 -85 8 -84 82 7.8 ;
. - -14. -15.2
Haloperido) 82 94.1 82 -8.2 82 ’-10.9 82 -l2.2 82 -15.6 82 -14.5 82
. . -1. -0.4
Placebo g0 933 78 -0.4 80 -1.9 80 -1 8 ~-1.8 80 -1.2 80 ]
2-Sided paValues for Pairwise Comparisons
.051 0.107 0.031
lipr:sidone 20 mg BID 0.973 0.041 0.156 0.013 0 o
vs placed . 0.051 -
lipglsldone 60 mg 810 0.293 0.004 0.022 _ 0.012 0.032 o012
vs placebo . 0.041 .
lip:asldone 100 mg BlD 0.15{ 0.017 0.021 0.012 0.032 - oo
¥3 placebo 0.762 o.om 0.001 0.001 0.000 0.000 .
vs placebo —

Source Data: Appendix V Table 15. Date of Data Extraction: 205[996
Date of Table Generation: 30SEP96.




PANSS Negative Score Study 115
(from Sponsor’s Submission)

. k-
PANSS Negative Subscaie Score - Mean Change From Baseline and P-Values by Wee
A1l Subjects, Observed Cases

liprastdone Protocol 115

Treataent Meek

Week § Week 6 -—
Week 2 Meek 3 Week 4 a Nean
coent Groups el e 0 e 2R i
Treataent Groups ~~ n Nean  n Mean  n MNan 0 Ne
' - 7 2.6 S1 2.9 S0 -3.7
P eg 0] 29 % 33 8 o4 8 25 g o2t ou 26 39 -4.9
20 % BID % % -2 68 18 62 2.4 3. 26 3 A9
sg »g g}g ;g §§; S? i:zi n” 17 69 2.6 60 -2.5 57 -2.4 o
100 mg . . . ‘ i
Haloperdo) 82 241 17 1.5 72 2.0 61 -2.6 58 -4.1 S0 D
. - -
laceb 80 22.4 77 0.9 64 -0.2 48 -0.4 35 -2.5 32
Placebo .
2-Sided P-Values for Pairwise Comparisons
................. 794 0.780 0.553
liprasidone 20 o9 81D 0.627 0.016 0.114 0.050 0 0.864 0.244
1 p“fsbo 60 =g BID 0.334 0.012 0.193 0.128 0.746 . 0.591 .
liprasidone L s 905 )
v,’ph::bo 100 »g 810 0.950 0.005 0.089 0.043 0.866 0 .
liprasidone . 555 )
"p"]'°93°1 0.089 0.007 0.165 0.196 0.488 0
Haloperido .
vs placebo

Source Data: Appendix V Table 15. Date of Data Extraction: 20SEP96.
Date of Table Generation: 305[P96t

PANSS Negative Subscale Score - Mean Change From Baselin
A1l Subjects. LOCF

e and P-Values by Week-
liprasidone Protocol 115

Treatment Week

Baseline Week | Week 2 Week 3 Week 4 Week § Veek 6
Trestment Groups N Mean N Mean N Mean N Mean N Mean N Mean n  MNean
liprasidone
20 o9 BID 86 22.9 86 -0.8 86 -T.) 86 1.6 86 -1.3 86 1.1 86 -1.5
60 mg BID 76 23.4 76 - -1.2 76 -1.6 76 1.8 6 -2.1 76 1.5 76 -2.1
100 mg BID 82 22.% 82 -1.3 82 1.2 82 2.1 82 -2.0 82 2.0 82 -2.2 —
Haloperido) 82 .1 B2 -1.% 82 -1.9 82 -2.5 82 -3.] 82 2.8 82 -3
Placedo 80 22.4 78 0.8 80 0.3 80 0.5 80 0.0 80 0.2 80 . 0.2
2-Sided P-Valyes for Pairwise Comparisons
Iiprasidone 20 mg 81D 0.627 0.032 0.168 0.026 0.206 0.261 0.121
¥s placebo .
llpr;sldgne 60 mg BID 0.334 0.016 0.077 0.025 0.064 0.204 0.069 -
vs placebo .
ler:sidgne 100 =g BID 0.950 0.006 0.039 0.005 0.041 0.039 0.020
vs placebo —-
Haloperido) 0.089 - 0.008 0.050 0.006 0.010 0.017 0.008
vs placebo :
Source Daty: Appendix v Table 15. Date of Data Extraction: 20SEP96. ’
Date of Tadle Generation: 30SEP96.
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‘Appendix 7,242

from v .
Sponsor's Submission)
Subject Ofspostition
2fprasidone Protoco) 303
. b o Sajects T Momber of Subjects Couplating Fach Period of Seaye
nt Group Randontzed Treated Week 3 - .g;;i-; ...................................................

------------------------------------------------------ '!!k l‘ '
ot T T DN el R e 0 e s

ag B1D 76 76 67 8] 43 40 38 1)
flpruidone, 3
40 ng 810 . 2 . 72 &6 58 47 36 n
§Apras|done. 33

I!“QID n 71 68 66 50 42 36 3
Placebo 1% 75 70 56 31 3 16 14
T“' ......................................................................... e e eeieianinaaa...
e o 4 G 176 i i s

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

*Based on planned scheduled efficacy measurements
! of PANSS and (6] severity. W,
Source D_a_uﬁ. Appendix ¥ Tables 6, 15, 16. Date of Data Extraction: 06JAN9;. oa'f:’o?'?.gfﬁ'm:ﬁz?ﬂn‘-"st.tug;;""'“"'

Appendix 7.2.4.3
(from Sponsor’s Submission)

Demographic Characteristics
liprasidone Protoco) 303

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

Male Femdle Total

Wunber of
Subjects Randomized $6 20 76 51 21 T2 46 25 n 61 14 1%
Age (years):
18-44 rad 6 29 29 3 32 20 } 2 27 3 30
45-64 24 8 32 20 10 30 2 14 3% 29 8 3
>=68 9 6 15 2 8 1077 ] 4 9 5 3 8
Hean age (years) 49.1 58.5 50.8 45.4 £9.4 49.5 48.4 52.0 49.6 41.7 53.7 48.8
Age range 18-75 31-82 18-82 24-75  36-78  24-78 22-712  23-13  2-1} 20-76 29-70 20-76
ce: -
White 56 20 16 $1 21 12 L1 B n 61 i 15
Mesn weight (kg) 13.0 12.3 .. 12.3 66.7 3.8 67.3 1.7 65.1
Weight range 45-124 57-106 49-112 45- 95 51-155 44- 6 54-115 48- 90

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

Source Data: APPEKDIX v - TABLE 2 Date of Dats Extraction: 03JANS7  Qate of Table Generation: 06JANS?




- Al Subj ects

Cumu! atl ve | nci dence(%) waablllt!of.
Rel *%.

ceevee apse®------- apse 95% Confi dence Limits -
Trestment L] <28 woeks <v52 woeks <=8 weeks «<=52 weeks Refstive Risk Lower Upper P-Value***
2 prasi done :
20 mg BID 75 23 (30.7 27 (36.0 0.339 0. 405 0.481 0. 296 0.781 0.003
40 =g BID 2 21 (29.2 22 (30.6 0. 326 0. 46 0.414 0.247 0. 693 0. 00t
80 ag 810 n 2 (3.0 24 (3.8 0.324 0.358 0.4 0.249 0. 680 0. 001
- Pt acebo 75 35 (46.7) 43 (51.3) 0. 545 0.708
Overal! <0. 001
Oase se 0. 002
Lip. vs Placebo <0. 001
U near Among Zip. 0. 595

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

* Percent to number of patients at baseline .
** Estimates of probabilty of relapse at <=28 weeks or <-52 weeks are based on the Kapl an-Mei er product-limi t method.
***The p-values for coupari:g each treatment wi th placebo snd for overall are derived from 8 Cox regression mode! that
inciudes a contrast variable for each treatment group versus placebo. The p-value for dose response s based on
Cox regressi on model using the actual dosage levels (0 mg for placebo). The dose resfonse is further tested for
2iprasidone groups combi ned versus pl acebo using model contrasts (-3.1.1.1) and for linear effect among the Ziprasi done
groups using contrasts (0.-1.0.1).
Source Data: Appendix 111 Table 27.

Date of Data Extraction. O6JANS?. Date of Table Generation: OGFEBS?.

4Pp .
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BPRsd Total Score - Hean Change From Baseline and P-¥

A1 Subjects. Observed Cases

liprasidone Protoco} 303

BPRSd Total Score Study 303
(from Sponsor's Submission)

alues by Week-

Treatment Week

gaseline Week 3 Yeek € Week 16 Veek 28 ¥eek 40 Week 52
Trestment Groups n Wean n Mean [} an n -a? ----- ?. .!f!? ______ ?__,!ff? ...... ?.__!ff?_
liprasidone
p20s BID 15 46.1 67 -l.7 60 -4.3 8 -S4 40 -5.8 B 1.5 3% -9.3
40 mg 810 72 41.1 66 -2.1 &8 -2.8 47 -5.4 6 -6.4 33 -1 33 -8.0
80 mg B1D 71 459 68 -2.2 6 -3.6 50 -4 2 -1 6 -8.6 U -5.2
Placedo 75 48.0 70 -0.2 56 -2.9 3 -5.5 23 -4 16 -0 14 -3.4
2-Sided P-Yalues for Patrwise Comparisons
lipr:sid%ne 20 og 81D 0.302 0.120 0.068 0.26% 0.056 0.127 0.543
vs pracebo
l(pgqsidone 40 ng BID 0.615 0.073 0.869 0.261 0.053 0.444 0.768
vs placebo
lipgasidone 80 mg BID 0.272 0.053 0.42% 6.723 0.002 0.034 0.487
's p]‘cebo ----------------------------------------------------------------
Source Data: Appendix ¥ Yable 15. Date of Data gxtraction: 06JANST7.
Date of Table Generation: 07JAN97.
BPRSd Totat .
AN Subjects?cfagr Mean Change From Baselfne and P-Values by Week-
liprasidone Protocol 303
Treatment Week
Trestment Groups Baseline Week 3 Week 6
........ n M . Week 16
........................ ean 0 Mean 0 fen ot ek 28 ueek 40 Week 52
“P;ssidone ------------ eteeeneeaan. erereeaaaan n"“"
ng BID % 46 -
40 mg BID .1 1% 0.2 75 -0.1 75
AU AR S ¢ S A - I A
Placebo  we 5 1o 1 : S S CH o SRS S I B
: . 5 1.7 7% 6“4 75 .
. 1.1 75 9.3 75
. 9.6
---------------------------- 2-51ded P-values for Pairwise Comparisons
forssie 0 me 810 omr ose oms  oam  oom o oom
L iope: 20 0 810 0.302 0.546 0.265 0.158 0.04
Liprasidone 40 ng BID 0.615 el 0.00) 0.001
Zioresidone 80 0.544 0.556 0.139 0.035 0.004
ong o . .
vs placebo g 810 0.272 0.083 0.042 0.043 0.001 <0.001 0.002
: . €0.002

Source Data: Appendix V
e e Genera:lonr'g}fulllgi.mu of Data Extractfon: G6JAN97.




BPRSd Core Items Study 303
(from Sponsor’s Submission)

BPRSd Core ueu'SEo;é‘- Mean Change Frow Baseline and P-Values by Week-
All Subjects, Observed Cases :
Iiprasidone Pratocot 303

Treatsent Week

Baseline Veek 3 Week 6 ¥eek 16 Week 20 Week 40 Week 52

Trestment Groups n Nean a  Nean n Mean a Nean a  Nean a  Nean 0 Mean
1iprasidone

’zo »g BID 5 1.2 67 -0.3 60 -1.0 @ -1l o0 -1.3 -1.6 3 -3

40 o BID 22 117 66 0.6 58 -0.8 47 - -13 6 -1.6 3 -2.0 3 2.0

80 =g BID n 1.2 68 -0.6 6 -0.6 S0 -1.3 42 -1.8 b -2.2 M 2.1
Placedo ’ 5 117 70 1 56 -0.6 31 -5 23 -0.7 16 -0.6 14 0.2

2-Stded P-Values for Pairwise Comparisons

liprasidone 20 =g BID 0.378 0.259 0.127 0.844 0.098 0.458 0.602
vs placedbo
ler;slégne 40 =g BID 0.980 0.062 0.567 0.534 0.070 0.468 0.900
vs placebo
lipguldone 80 =g 810 0.446 0.07} 0.742 0.832 0.003 0.074 0.430
vs placebo . :

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

Source Data: Appendix ¥ Table 15. Date of Data Extraction: 06JANS7.
Date. of Tadble Generation: O7JANSZ.

BPRS Core Items Score - M - .
AN SubgentsLoct ore ean Change From Baseline and P-Values by Week
liprasidone Protocol 303

Treatoent Week -

Baseline ~ Week 3 Week 6
!Tf{f,f?5.§f???§ ..... n  Mean n  Mean n Mean "lee:eig. nveeaeig nveehe:g “Hee:eig
l!p;;sidoge o
mg BID 5 112 75 0.3 75 0.3 15 0.8 7% -
40 29 810 7 unr 2 -0 12 -0 12 01 712 lllg ;g H ;3 08
$ N N2 n o -0a 71 03 N 62 M 63 N 04 N gg
Placebo 5 1 7% 0.3 75 0.5 75 1.2 7% 2.1 75 2.5 15 2.6
............................ 2-Sided P-Yalues for Patrwise Comparisons
2tprasidone 20 W ees  war sie oo oo
;: 91!::06 mg BID 0.378 .0.91¢9 0.629 0.472 0.168 0.043 0.043
prasidone 40 Bl .
z: pla::bo ag BID 0.980 0.438 0.498 0.132 0.035 0.008 0.007
prasidone 80 ag 81 . . }
vs placebo ag 810 0.446 0.146 0.169 0.13% 0.010 0.002 0.003

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

Source Dats: Appendix v Table 15. Dat :
Date of Tadle Generation: 07JAI97.°. ¢ of Dats Extraction: OGIANIT.




CGI Severity Score Study 303
(from Sponsor’s Submission)

P

CG) Severity Score - Mean Change From Baseline and P-Values by Week-

A1l Subjects, Observed Cases
liprasidone Protocol 303

Treataent Week

Baseline Week 3 Week 6 Week 16 Veek 28 Yeek 40 Meek 52
Treatment Groups n  Mean f  MNean n  Nean n  Nean n  Nean n  Mean n  Mean
liprasidone .
., 20 mg BID . 75 4.0 67 -0.1 60 -0.2 48 -0.4 40 -0.4 B -0.5 3% -0.7
40 =g BID 72 4.0 66 -0.0 58 -0.2 4 -0.4 3 -0.6 33 -0.6 3 -0.8
80 mg BID n 4.0 68 -0.1 66 -0.2 S0  -0.4 42 -0.5 3% -0.6 3 0.7
Placebo 75 4.1 70 0.1 56 -0.2 31 -0.4 23 -0.3 16 -0.3 M4 -0.4
2-Sided P-Values for Pairwise Comparisons
liprasidone 20 mg BID 0.724 0.050 0.350 0.608 0.116 0.503 0.853
vs placebo . :
liprastdone 40 =g BID 0.557 0.123 0.581 0.278 0.019 0.521 0.683
vs placebo
liprasidone 80 mg B1D 0.733 0.055 0.363 0.569 0.004 0.183 0.493
vs placebo
Source Data: Appendix V Table 16. Date of Data Extraction: D6JANY?.
Date of Table Generation: 07JAN97.
CGl Severity Score - Mean Change From Baseline and P-Values by Week-
A1l Subjects, LOCF ..
Ziprasidone Protocol 303
Treatment Week
Baselfne Week 3 Veek 6 Week 16 Week 28 Week 40 Week 52
Treataent Groups 0 Mean n Mean n  Mean n  Mean n  Mean - Mean n  Mean
liprasidone
20 mg 81D 75 4.0 75 0.1 75 0.1 75 0.2 75 0.4 75 0.3 7% 0.4
40 mg 81D 72 4.0 72 0:1 12 0.1 72 0.1 72 0.2 72 0.2 72 0.2
80 =g 810 n 4.0 71 -0.0 n  -o.l 7} 0.1 N 0.1 71 0.2 7 0.2
Placebo 75 4.1 75 0.2 75 0.3 75 0.5 75 0.8 75 0.9 75 0.9
. 2-Sided P-Values for Pairwise Comparisons
- liprasidone 20 wg BI0 0.724 0.226 0.165 0.04)] 0.013 0.001 0.001
vs placebo
Zipgosidone 40 mg BID 0.557 0.389 0.282 0.021 0.002 €0.001 €0.001
vs placebo
z|pgas(done 80 wug 810 0.233 0.049 0.008 0.006 €0.001 <0.001 €0.001
vs placebo

Source Data: Appendix V Tadble 16. Date of Data Extraction 06JAN97.

Date of Tadle Generation: 07JANS7.




CGI Improvement Score Study 303
(from Sponsor’s Submission)

CGI Improvement Score - Means and P-Values Dy weea-
A1l Subjects, Observed Cases
liprasidone Protocol 303

Tresteent Week

-Week 3 Week 6 Week 16 Week 28 Week 40 Week 52
Trestaent Groups n  Mean "N Mesm™ — n MHean n MNean n Nesn A Nean

-
................................................... D b L T A

iprasidone

80 =9 BID ’ 68
Placebo 70

liprasidone’ 207 Eg BID 0.019 0.303
vs placebo

liprasidone 40 mg BID 0.040 0.189
vs placedo

liprasidone 80 mg B1D 0.553
vs placebo
Source Data: Appendix V Table 16. Date of Data Extraction: 06JAN97.

Date of Table Géneration: 07JAN97.

€61 Improvement Score - Means and P-Values by Week-
A1} Subjects, LOCF

liprasidone Protocol 303

Treatment Week

Week 16 Week 28 Week 52
Treatment Groups n Mean n Mean n  Mean N Mean o Mean n NHean

liprasidone
0 BID 7% 3. 3.8 4,
io :3 BID 72 3.8 12 3.9 12 3.
80 mg BID 7 3.7 3.7 3
Placebo . % 4 4 4

liprasidone 20 mg BID

vs placebo

liprasidone 40 mg BID -—-
vs placebo

2iprasidone 80 mg B1D

vs placebo

Source Data: Appendix ¥ Table 16. Date of Data txtraction 06JANS7.

Date of Table Generation: 07JANS7.

0.009
0.001

0.004
0.001
€0.001

0.001
€0.001




PANSS Total Score Study 303
(from Sponsor’s Submission)

PAMSS Total Score - Mean Change From Baseline and P-Yalues by Week-
A1l Subjects, Observed Cases

- liprastdone Protocol 303

Treatment Groups

liprasidone
- 20 =g 810.
40 ag BID
80 a9 BID

Placebo

liprastdone 20 mg BID
vs placebo
liprasidone 40 mg BID
vs placebo
liprasidone 80 mg 8ID
vs placebo

Treatment Week -

Week 6 Week 16 Week 28 Week 40 Week 52
:n:e&l:: n'!ezein n  Nesn n  Mean n Nemn n  Mean n  Mean

1.1 B -14.2 35 -17.8
2.0 3 137 3 -1
4.2 36 -15.4 M -17.0
8.6

16 -6.5 4 -6.9

0.210 0.150 0.127 0.311 0.057 0.134 0.277

0.449 0.083 _0.664 0.513 0.066 0.483 0.821
0.227 0.135 0.962 0.849 0.002 0.070 0.350

Source Data: Appendix V Table 15. Date of Data Extraction: 06JAN97.
Date of Table Generation: 07JANS7. -

PANSS Totai Score - Mean Change From Baseltne and P-Values by Week-

A1l Subjects. LOCF

liprasidone Protocot? 303

Treatament Groups

Ziprasidone
20 =g 810 _
40 =g BID
80 mg BID

Placebo

liprasidone 20 mg BID
vs placebo
liprasidone 40 ag 81D
vs placebo
liprasidone 80 »g BID
vs placedo

Source Data: Appendix V Table 15. Date of Dats Extraction: 06JAN9?,
Date of Table Generatfon: Q7JAN9?.

Treatment Week

Baseline Week 3 Veek 6 Week 16 Week 28 Week 40 Week 52
n Mesn n  Mean a Nean i Mesn n  Mean N Mean

1.0 1.4 3.7 % 2.9 78 2.4
72 B6.6 72 -0.4 12 0.2 12 0.8 12 2.% 22 2.6 72 2.1
71 85.2 71 2.7 7 -3.6 n -1 71 1.5 71 0.5 13 1.1
75 88.9 75 1.0 75 1.7 15 6.2 15 10.2 5% 14} 75 14,6
2-51ded P-Values for Pairwise Comparisons
0.210 0.591 0.285 0.143 0.04] 0.001 0.001
0.449 0.62] 0.751 0.187 0.042 0.003 0.002
0.227 0.110 0.065 -~ 0.025 0.001 €0.00} <0.001




lfprasidone Protocol 303

Treatment Groups

iiprasidone
20 ug BID
40 =g 810
80 mg 81D

Placebo

tiprastidone 20 ®g BID
vs placebo
liprasidone 40 mg BID
vs placebo

Uprasidone 80 mg BID
vs placebo

Source Data:
Oate of Table Generation:

A1l Subjects, LOCF
tiprasidone Protocol 303

Treatment Groups

liprasidone
20 mg B1D
40 mg B10
80 mg BID

Plnquo

liprasidone 20 mg BID
vs placebo
liprasidone 40 mg BID
¥s placebo
liprasidone 80 mg BID
vs placebo

Date of Table

PANSS Negative Subscale Score -

PANSS Negative Score Study 303
(from Sponsor’s Submission)
R

PANSS Negative Subscale Score - Mean Change From Baseline and P-Values by Week-
Al Subjects, Observed Cases

Treatment Week

Baseline Week 3 Meek 6 Week 16 Week 28 Week 40 Week 52
n  Kean n  Mean n  Nean n Hean n Mean n  Nean N Mean
75 24.9 67 -l.4 60 -2.5 48 -3.4 40 -3 38 -4.8 3 5.6
72 242 6 -1.2 58 -1.4 47 -2.8 36 -3 33 -4.4 33 -4.2
250 68 -1.3 66 -1.8 0 3.1 2 -4.6 36 -5.1 4 - 5.6
5  25.7 70 -1.4 56 -2.3 31 -3 3 - 16 -2.8 14 -3.0
2-Sided P-Yalues for Pairwise Comparisons
0.326 0.715 0.429 0.457 0.249 0.2717 0.455
0.253 0.928 0.162 0.857 0.479 0.817 0.433
0.401 0.920 469 0.974 0.063 0.290 0.487
Appendix ¥ Table 15. Date of Dats Extraction: OBJANST. . TTTTTIIIIITITIImTimmeeescceseeee
07JANS7.
Mean Change From Baseline and P-Values by Week-
Treataoent Week
Baseline Week 3 Week 6 Week 16 Week 28 Week 40 Week 52
n  Mean n  Mean n  Mean n  Mean n  Nean N Mean n  Mean
4. 7% -0.9 15 -1.3 %5 -1.4 75 1.4 75 -1.8 7% -2.0
;g gl.; 72 -0.4 72 0.4 12 0.8 72 -0.9 2 -1 2 -1.0
71 25.0 n -la M 1.7 n 2.0 7] 2.3 1 -2.3 m -2.6
5 25.7 5 -0.7 75 0.6 7% 0.1 75 0.5 75 1.2 75 1.3
2-Sided P-Values for Pnirulse Comparisons
0.326 0.673 0.272 0.039 0.012 €0.001 €0.001
0.253 0.750 0.767 0.246 0.082 0.009 0.012
0.40! 0.203 0.118 0.007 0.001 €0.001 €0.001

Source Data: Appendix V Table 15. Date of Data Extraction: 06JAN9Y.
Eeneration 25FEB97.
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Ap_pendix 7252
(from Sponsor’s Submission)

Subject Disposition
liprasidone Protoco) 104

-------- Number of Subjects Number of Subjects Completing Each Perfod of Study*
Treataent Group Randomfzed Treated Week 1 Week 2 Week 3 Week 4
liprasidone, ‘

S mg BID 4 L1 45 37 n 30
liprasidone, ’

20 mg BID | 55 585 ’ 54 46 k] 4
liprasidone, ’

40 »g BID 48 48 42 32 24 20
Placebo ’ 50 50 [} 34 29 27
totat: T 200 200 186 149 124 108

*Based on planned primary efficacy measurements. Weeks are determined by visit designators. Week ) counts subjects
who have at least one primary efficacy messurement at visit 7; Week 2 similarly counts those with visit 14; Week 3
similarly counts those with visit 21: Week 4 similarly counts those with visit 28.

Source Data: Appendix V Tables 6, 16, 17. Date of Data [alraction: ]17JULS5. ODate of Table Generation: 090CT96.

- Appendix 7.2.5.3

(from Sponsor’s Submission)

angr_abﬁic Characteri stics
liprasi done Protocol 104

Source Data: APPENDIX V - TABLE 2 Date of Data Extraction: O2AUGSS Date of Tabie Gemeratiom 20A0GSS Tomemesssescoemenees




.'
BPRS Total Score Study 104
(from Sponsor’s Submission)
BPRS Total Score - Mean Change From Basellne and P-Val K-
A1 Subj ects, Observed Cases ves by Wee
Z prasidone Protocol 104
Treatment Week
Basel i ne Woek 1 Yeoek 2 Week 3 Woek
Treatment Groups N Mean n Wean n  Mean n n *;I
Ry
ng “ 4 -23 37 43 33 15 -7
20 =g BID 55 WM. 54 -39 46 -4.9 B .92 gg -1;.8
- 40 mg BID 47 36.2 @ -34 R .43 24 -89 2 -1.3
P1 acebo 47 33.4 45 -3.6 M 44 298 -1.9 21 -1.3
2-Sided P-Values for Pairwise Compari sons
Ziprasidone S 8ID 0.738 0. 454 0. 667 .
?placebo zonga 66 0.845 0.646
i prasi done 10 0. 586 0.894 . 551 X
S mu o s aws  om
pras 0.1 0.836 . 821 .
Ziprasi don L) 0.82 0. 446 0.720

Source Date: Appendix V Table 16. Date of Data Extraction: 17JULSS.
Date of Yabie Generation: 110CT96.

8PRS Total Score - Mean Change From Baseline and P-Values by Week-
Atl Subjects, LOCF
Zi prasi done Protocol 104

Treatment Week —
Base! i ne Week 1 Week 2 Week 3 Week 4
Treatment Groups n  Mean n  Mean n Mean N MWean n  Mean
2i prasi done
mg 81D 44 30 4 2.3 4 -2.8 4 -43 4 39
20 mg 810 5 .5 55 -39 55 -3.6 55 -4.9 55 .5.4
40 mg BID 47 36.2 47 -3.0 47 -3 47 3.7 47 -2.6
Pl acebo 477 334 46 -3.3 47 -2.4 47 -3.3 47 .35
2-Sided P-values for Pairwi se Compari sons
Ziprasidone 5 mg BID 0.738 0. 445 0.923 0. 692 0.926
vs pl acebo
i prasi done 20 mg BID 0. 586 0.828 0.573 0.438 0. 354
vs pl acebo
Zi pg‘asldone 40 mg BID 0.185 0. 590 0.8 0. 989 0.535
vs pl acebo .
Source Data: mﬂi x V Table 16. Date of Dara Extraction: 17JULSS.
Date of Table ration: 110CT96.




BPRS Core Items Study 104
H (from Sponsor's Submission)

8PRS Core Score - Mesn Change From Basel ine and P-Values by Week.

Treatment Week -
Base! | ne Woek 1 Woek 2 Week 3 Week 4
Treatmont Groups N Mesn n  AMesn n  lean n  Wean N Mean
i prasi done
. SmgBID “ 12.8 “ -09 37 -1.6 3 -25 0 -29
20 ag BID 55 130 54 -1.6 46 -2.8 8B -4.1 27 -5.1
40 =g BID 47 12.8 2 -0.7 32 -08 24 -25 20 -2.9
Pl acebo 47 137 45 -2.2 M 2.7 28 -38 271 <32
2 Si ded P-Valus for Pai rwise Conparlsons
liprasidone S mg 81D 0. 201 0. 062 0.313 0. 556 0. 49
Vs p! acebo
Zi prasi done 20 mg BID 0. 299 0.398 0.7861 0.3n 0.022
vs pl acebo -
Zi pr'asldone 40 g BID 0.20 0.042 0.0%0 0.978 0.292
Vs ptac
Source_ oaumoa X V Tebl ;'ié"béié';}'bé{:;'é;i};&} on: ATuLes T
Date of Table ration: 110CT96.

B8PRS Core Score - Uean Change From Baseline and P-Values by Week-
Al Subj ects, LOCF
i prasi'done Protoco! 104

Treatrent Week
Base! i ne Week 1 Week 2 Week 3 Week 4
'l'rearmnt Groups n  Mean n Mean n  dean n  Mean n  Mean
2i prasi done
5 mg BID 447 12.8 44 -0.9 “ 13 4“4 16 4 -8
20 mg BID 5 13.0 55 -1.6 55 .20 §6 -2.3 55 -2.3
40 mg BID 47 128 47 -0.7 4 -0.6 47 -2 47 1.2
Pi acebo 47 13.7 6 -20 49 -2 47 2.3 a7 .22
2-Sided P-Valves for Psirwi se Compari sons
Ziprasidone § eg 810 0.200 0.083 0.252 0. 449 0.742
vs pi acebo
Zi prasidone 20 g B0 0.299 0.593 0.974 0.881 0.751
pl acebo .
ZI prasldone 40 mg BID 0.20 0.040 0. 051 0.193 0.30
vs pl acebo
Source Data: Appendix V Tabie 16. Date of Data Extractiom 17J0L95.
Date of Table ration: 110CTB6.




CGI Severity Score Study 104
(from Sponsor's Submission)

dsl Severity Score - Mean From Basel | ne and P-Val ues by Week-
| S ty Cfmee by
lernsidmePrucocoi 104

Trestment Week -
Basel | ne Week 1 Week 2 Week 3 Woek 4
Treatment Groups n  dean n Mean N Mesn n  Mean n  Mean
2i prasi done
5 mg BID 46 4.9 45 0.1 37 -0.1 33 -0.2 30 -0.3
20 BID 55 4.8 54 -0.2 46 -0.3 38 -0.6 21 -0.8
40 g 810 47 4.9 42 -0.2 3 -02 24 -0.3 20 -0.4
Pl acebo 47 5.0 45 -0.3 3 .03 29 -0.7 27 -0.7
2-Sided P-Values for Pai rwi se Compari sons
Ziprasidone S mg BID 0.492 0.143 0. 444 0. 085 0.333
vs pl acebo
Zi pras- done 20 mg BID 0.241 0. 604 0. 985 0. 802 0.293
vs pl acebo
Ziprasi done 40 mg 810 0.788 - 0.313 0. 453 0.232 0. 595
vs pl acebo
Source Data: ix V Table 17. Date of Data Extraction: 17JULSS

Date of Tabie eration: 110CT96.

CGl Severity Score - Mean Change From Baseline and P-Vaiues by Week-
Alt Subjects. LOCF
Zi prasudone Protoco! 104

Treatment Week
Baseline Week 1 Week 2 Week 3 Week 4
Treatment Groups n  Mean n  Mean n  Mean n  Mean n  Mean
Zi prasi done
5 mg BID 46 446 -0 6 -00 46 -00 46 -0.1
20 mg BID 55 55 -02 5§ -0.2 5 -0.3 55 -0.3

4.9
4.8
40 mg BID 47 4.9 47 0.1 47 -0 4 -0.3 A7 0.2
Pl acebo 4 5.0 46 -0.3 a7 0.2 a7 -0.4 7 -0.4

2-Stded P-Values for Pairwise Compari sons

Ziprasidone 5 mg 81D 0. 492 0.147 0. 283 0. 043 0.076
vs pl acebo
i prasi cone 20 mg BID 0. 241 T 0.723 0. 784 0.784 0.827
vs pl acedo
Zi prasi done 40 g BID 0.788 0. 148 0.337 0. 143 0.233
vs pl acedo

Source Data: Aﬁdlx V Table 7. Dar.e of Data Extraction: 17JULSS.
Date of Table ration: 110CT96.




Ziprasidone subjects who died < 30 days after treatment

Appendix Table 8.1.1.1

Dca?ths occurring during or after trial treatment : Cut-off date: 5/15/97

"SUBJECT #

AGE
/
SEX

LAST
DOSE

(MG/D)

DAYS
OF
TREAT-
MENT

CAUSE OF DEATH/COMMENTS

108-6070305*

46/M

80

61

Found dead (in heat of 100°F). Autopsy report stated cause of death as acute and chromic asthmatic
bronchitis and granulomatous myocarditis.
ECG: Screening: QTc =366 msec
_ Baseline: QTc =393
Week 6: QTc=395
Was on ziprasidone at time of death.

108-5920750* '

39/F

120

Found dead one day after her estimated date of death of unknown cause. Subject’s face was burned and it
was thought that she had fallen against a hot water pipe. The investigator’s postmortem diagnosis was
alcohol abuse/diabetic ketoacidosis, but there is no evidence for this. No coroner’s report located in the
CRF. Was on ziprasidone at time of death. |

116B-5080001*

54M

120

7

Found dead in his hospital bed. Autopsy showed generalized atherosclerosis, coronary artery disease,
cerebral artery disease, visceral congestion (liver, spleen, and lung), COPD, and cardiac hypertrophy.
ECGs during the study:
. Screening: QTc=391 msec

baseline: QTc=383

week 2: QTc=367

week 6:QTc=391
Subject had complaint of chest pain once during the study, but ECG was normal and diagnosed as anxiety.
Was on ziprasidone at time of death.

302E-3190375* '

48M

120

162

Found dead. CRF showed hypertension and tachycardia on last day of study with hypertension as adverse
event during study. Narrative states that subject had history of polydipsia and seizure disorder. Details
regarding the death are unclear. Died one day after discontinuing ziprasidone.




Appendix Table 8.1.1.1 (con’t)
I

304E-1930379*¢

s2M

80

221

Found dead while taking a nap. No autopsy performed and exact cause of death is unknown.
ECG during the study as shown in the safety update:
QTc at: Screening=374.7 msec
Week 12=415.69
Week 28=413.12 with flat T wave in lead AVL; no evidence of ischemic changes.
The CRF had minimal information and the patient profile in the safety update had different ECG QTc
values than the original submission.
Was on ziprasidone at time of death.

105-5340021*

70/F

Subject had sudden onset of shallow respirations and diaphoresis. Death certificate stated acute
cardiopulmonary aryest due to arteriosclerotic cardiovascular disease. Subject with history of right bundle
branch block, otherwise ECG was normal.

Was taking ziprasidone just prior to death.

308-0350003* *

63/M

80

485

Sudden collapse and died. Coroner’s report stated that cause was a ruptured abdominal aortic aneurysm
and atherosclerosis.
Was on ziprasidone at the time of death.

115-6940394

43M

40

16

Found dead. Coroner’s cause of death listed as asphyxiation due to aspiration of vomit . Was on
risperidone, clonazepam and lorazepam at time of death. Subject had difficulty breathing three days before
death, and complained of dyspnea on morning of death.

Died 29 days after discontinuing ziprasidone.

301-3110977

28/F

120

62

Died suddenly of unknown causes. Upon discontinuing ziprasidone, this cachetic subject complained of
substernal pinching and ECG changes showed an arthythmia with probable subendocardial ischemia. She
was treated with thioridazine and nitrazepam, and died two days later. Autopsy reportedly showed
evidence of myocardosis. Coroner's report not found in CRF,

Death occurred two days after stopping ziprasidone.

66t




Appendix Table 8.1.1.1 (con’t)

116B-6590001 44/F 120

47

Subject had a UTI upon d/c and was diaghosed with gastritis with Helicobacter pylori 13 days later. She
was seen in ER with diagnosis of panic attack 21 days after d/c (three days prior to death). Sponsor reports
that the autopsy was not available due to legal issues in medical examiners, but Subject’s attending
physician reportedly got information from the medical examiners that subject had a benign cardiac
neoplasm (myxoma).ECG: screening: QTc=444 msec  baseline: QTc=443  week I: QTc=433

week 2: QTc=440 week 6: QTc=407
Subject reported chest pain one day after starting ziprasido/ne: cardiology w/u was normal, but had elevated
transaminases. Episodes of tachycardia and hypertension during the study:

day 6:102 bpm day 20:120/100; 104 bpm

day 27:140/100; 102 bpm day 42:164/98
It is unclear what medications she was on as the patient summary and the CRF do not list the same
medications. Subject stopped ziprasidone 24 days before her death.

303-1970299 79/F 80

30

Cardiac arrest. No autopsy was performed. Subject had new diagnosis of atrial fibrillation and ischemic
heart disease 27 days after d/c. At time of death was taking perphenazine, deparkin, digoxin, verapamil,
and enalapril. Death occurred 30 days after d/c from ziprasidone.

Suicides and accidents

108-6090381 21/F 160

54

Suicide by gunshot while on ziprasidone.

116B-6940004 | | 24/M 160

146

Suicide by hanging while on ziprasidone. Subject had been complaining of increasing depressed mood;
treatment included an increase in ziprasidone.

117-6870317 51/M 120

205

Death by defenestration. According to study profile, subject did not appear suicidal prior to death.

117-7060529 40/M 160

54

Subject stopped ziprasidone on his own and four days later he drove his car off a cliff. Subject was
driving his car after a sleep deprived EEG against medical advice. Autopsy listed asphyxiation due to
drowning and was classified as a probable traffic accident.

302-2600156 46/M 120

Subject’s body found drowned in local river after being missing from the hospital for five days.

302E-1590029 2M 120

179

Suicide by falling under a train. Was being treated with ziprasidone at time of suicide with plans to be
admitted to the hospital that same day.

JP-95-6011622"* | 53M 53

20

Suicide seventeen days after discontinuing ziprasidone (Japanese studies: not part of the integrated safety
data base.)

*Included in Sudden Unexpected Death (SUD) rate calculation in Appendices 8.1.1.3 and 8.1.1.4

1 Submitted in the safety update
*Not included in integrated safety data base

0el
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Ziprasidone subjects who died 2 30 days after treatment

Appendix Table 8.1.1.1 (con’t)

SUBJECT # AGE/ | DOSE DURATION | CAUSE OF DEATH
SEX | (MG/D) (DAYS)

104-5130213 40M | 40 28 Sudden death; cause unknown. Occurred 7' months after discontinuation from ziprasidone .

106-05550117 I5M | 40 27 Unknown cause of death but possible seizure and aspiration of vomit. Was taking risperidone at time
of death. Death occurred 44 months after stopping ziprasidone .

108-5780020 37/M | 80 8 Accidental drowning. Died 1%2 months after stopping ziprasidone .

117-6940542 38M | 160 15 Suicide by gun shot one year after d/c from ziprasidone .

301-1140331 30/M | 200 26 Died of complication due to pancreatitis 9 months after stopping ziprasidone

301-1320771 34M | 120 53 Suicide by hanging approximately 3 months after stopping zi?ra?idone .

303-0640276 61/M | 40 69 Died of bronchopneumonia with bronchial adenocarcinoma and metastasis. Death occurred 4 months
after stopping ziprasidone.

303-1950250 68/M | 40 350 Died of cranial trauma 2°to fall. Ziprasidone was stopped 45 days prior to death.

303-1950281 71/F |40 61 Sudden death due to acute purulent leptomeningitis. Death occurred 4 %4 months after stopping
ziprasidone.

303-1970269 67/F | 80 37 Bronchopneumonia. Stopped ziprasidonel 12 days before diagnosis.

303-1990089 55/M | 80 27 Sudden death due to acute cerebral edema. death occurred 60 days after stopping ziprasidone.

no CRF available

303-2120222" 58M | 160 349 Died of post operative cerebral edema after tumor removal. Occurred two months after stopping
ziprasidone '

304-2040222 S5/F | 160 29 Sudden death with proposed cause of acute heart failure due to pulmonary disease. Death occurred
approximately 2 months after stopping ziprasidone.

307-2690047*¢ ' | 49/F | 100 196 Died of hepatic coma, cholestatic jaundice and malignant neoplasm 95 days after stopping

ziprasidone. Discontinued ziprasidone because of jaundice and elevated AST (244 U/L) and ALT
(375 U/L).

**Died after cutoff of 5/15/97
'Submitted in the safety update




Appendix Table 8.1.1.1 (con’t)

From the sponsor’s electronic submission:

Deaths in Risperidone group (table from sponsor’s electronic submission)
Trestmant Group: Risperidens

duratien Dose Sariow
. of at Mode Miximwm adverse
Subject Preaferred test t letght Trastment onset Dose boss  Onset Trestant event
1.s. Ilnuﬂu!or un onset Sx lice (&) (Days) (=) (m) (w9) (bay) lluonﬂnud vu
1134 mmu muu lﬂ ll ulm I 68 Male Coscdsfen 934 01 4 4 ¢ ’ lo owu ! m.u'm

ASPHYXIATION DUE TO
ASPIRATION OF FOOD

Deaths in Haloperidol group (table from sponsor’s electronic submission) :

turation Dose Sarlovs
Ao of at Mode Miximum Wveree
b ject Profarted taxt "t Height Treatment onset Dose bose Onset Traataent event
1.0 1l or toxt st o tice  (K8) (Days)  (0g) () (wg) (Day) dicontinued type
108 08820040 ﬁllthUl(U TNRLICTED 1nJusy 3 Male Ciucostan 64.9 84 UN 102 No DEATH
’ OV OTH/SP FIREAM / SELF

lrum GURSHOT UOUND

100 06940564 POTSONING BY UNSPECIFIED L) Othar L1
DRUG/MEDICINIL SUBSTANCE /
MAL 08UG OYEROOSE
SUICIDE/SELF - TRIUEY BY 30 Other /A No DEATH
UNSPECIFIED WEARS / SUICIDE
WIHDUSEU’ POISORING BY 30 Other nia No DEATH
CORROSIVE/ umc Sllﬂ !
INTENTIONAL 1NGESTION
CORROSIVE SUBSTANCE

108E%M40077 u:m M. UNSPECIFIED SITE, n Other A
ECIF CP1SODE CARE / ACUTE
ml:wm INFARCTION

No DEATH

Yos ODEATH / AEWOSP




|
Appendix Table 8.1.1.1

| Deaths in Placebo Group (Table from the sponsor’s electronic submission):

Sebject
l..’."

108 6300l

09 a7

NI AN N0
WSPECIFIED / mlclnmn

0Y Q2120224

38 Qreeere

07 a1 Wi

| Treateent Group: Placade

Peeforced text
Illunluur bn

COMKSTIVE NEART FATWUNE /

!
IIS'I RTORY FAILUIE

MOMITIS UE TO muumu ’
OF FOOD OR YOROTUS /

l"ll TI0N PROSONIA
STSPIRATORY FAILUNE /
RESPIRATORY FATLULC °

PYREXIA OF ORINOM Otleln /
COMPLICATIONS OF WYPERTMEINIA
POISONING BY ANTIALLORGIC ASD
I e
llﬂl.i&“m

SUICIBE/SELF - IROURY BV
UMSPECIFIED Iﬂll 1 sUICIDE

FALICIONT NEOPLASH OF PLEUM,
WSPECIFIMD / LEFT SIDE

'glll mo‘{llum
SEC/UMP MILIGK NEOPL LYmM
umn DATHORACIC /
METASTASES 7O MEDIASTINAL
N 20063

SECONDARY MULIGH REOM. OF
LIVER, $PEC 1S SEXORDANY /
NETASTASES YO LIVER

CHOPEEINONEA, ORGANIS

u:m PRICREATITIS / MUTE
BIORIMAGIC PANCREATITIS

WUOII RY BIDOLISH AND

INFARCTION / PULMONARY

[, 8% ]

UMSPECIFIED CIRCULATORY

"t

q
onset Sax

©2 Feaale
Female

&7 Female
0! Female
M Male

37 Fematle

37 Femsle
fale

Q4 Mle
9 Ml

% Mle

Cnua »
Caucasian 740
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APPENDIX 8.1.1.2 Mortality rate for Phase II/III clinical programs in ziprasidone NDA 20-825

DRUGS Number of  Subject-ygars Total # # deaths < 30 Crude mortality Mortality per 100
Subjects ' exposure ' deaths days rate ? subject. years ?
Ziprasidone 2588 772 3 17 0.007 - 2,20
Placebo 382 52 9 5 0.013 9.62
Haloperidol 585 131 3 3 0.005 229
Risperidone 295 105 1 1 0.003 0.95

YIncludes integrated safety data base, Study 105 (IM: ziprasidone n=11; placebo n=12) and Study 120 (dementia: ziprasidone n=12)
2Based on # of deaths < 30 days
3Does not include subject 307-269-0047 (died after the cut-off date of 5/15/97) and subject JP-95-6011622

l .
APPENDIX 8.1.1.3 Rate of Sudden Unexpected Death*'(SUD) in ziprasidone NDA 20-825

DRUGS Number of  Subject-years # Sudden  SUD per 1000 subject
Subjects ' exposure Deaths years
Ziprasidone 2588 772 7* i 9.1
Placebo 382 52 0 0
Haloperidol 585 "131 0 0
Risperidone 295 105 1 95

*Sudden Unexpected Death (SUD) refers to subjects found dead or who died within 24 hours of symptoms
Refer to Appendix 8.1.1.1 for listing of deaths considered to be SUD. '
#Does not include subject 115-6940394; please refer to the text of Section 8.1.1
Uncludes integrated safety data base, Study 105 (IM: ziprasidone n=11; placebo n=12) and Study 120 (dementia: ziprasidone n=12)

APPENDIX 8.1.1.4 Rate of SUD in most recently submitted antipsychotic NDA data bases *

DRUGS Subject-years | # Sudden SUD per 1000 subject
exposure Deaths years
Ziprasidone 772 7 9.1
Sertindole 476 5 10.5
Olanzapine 11222 4 35
Risperidone ‘ 508 2 39
Quetiapine 865.3 1 1.1

*Sources are the current NDA 20-852 and Review of Clinical Data: General Characteristics of the Deaths
in the NDAs for Olanzapine, Risperidone, Quetiapine and Sertindole by Greg Burkhart, M.D. (HFD-120: 3/3/98)




APPENDIX 8.1.2

SUMMARY OF NONFATAL SERIOUS ADVERSE EVENTS OCCURING IN SUBJECTS TAKING ZIPRASIDONE
: AND CONSIDERED UNLIKELY TO BE DRUG RELATED

Subject # Age/Sex | Modal | Duration | Adverse Event I
Dose | (days) :
(mg/d)

Cardiac .

101-5050003 33 40 28 Syncopal event. Ziprasidone was d/ced 11 days prior to episode and subject was on
multiple medications at time of incident.

104-5220146 45/F 80 12 Subject hospitalized with hypertensive episode with diastolic pressure up to 120 mm Hg,
tremouslousness and weakness. Subject with history of hypertension which had been
stable with nifedipine.

106-5520124 41M 40 15 Hypertension with peak of 152/110. No /o of hypertension also had facial rash (see
dermatology)

116B-5510007 | 44/M 120 12 Chest pain, thought to be anxiety. Subject was hospitalized for observation and sponsor
concluded this was a manifestation of anxiety.

116B-6590008 | 72/F 80 239 Hypertension of 200/90. Profile states that subject had a history of hypertension, but it
was normal for the six months of the study prior to this onset.

118-7090004 40/M 40 4 Sinus bradycardia (48 bpm) at end of study. Elevated CPK, but this was not checked
until the end of the study just as subject started risperidone.

303-2120105 56/M 160 280 Hypertensive episode (220/140) fell down steps resulting in subdural hematoma, skull

; fracture, pneumothorax

Gastrointestinal :

106-5550119 57/F 120 7 Incarcerated left inguinal hemia

109-5720027 49/F 80 3 Subject was hospitalized for chest pain; original work-up in CRF suggested ECG
changes of QTc prolongation. Cardiology work up was negative and Dr. Charles Ganley,
HFD-110 consultant, determined that ECGs did not reflect true QTc changes. Final -
diagnosis was exacerbation of gastroesophageal reflux.

116B-6590001 | 44/F 120 |47 Gastritis with Helicobacter pylori diagnosed 13 days after discontinuing ziprasidone.
Died of benign cardiac neoplasm (myxoma) 24 days after stopping ziprasidone.

303-2710228 54M 160 87 Subject had heartbum, epigastric pain anc pain and weight loss and within three weeks of these

symptoms discontinued ziprasidone and was hospitalized. Endoscopy showed chronic
gastritis with Helicobacter pylori.




APPENDIX 8.1.2 (CON’T) i

Genitourinary

116B-5870006 | 37/F 160 256 Hysterectomy and B/L oophorectomy

116B-5900005 | 33/F 160 440 Uterine Fibroids

117-6220029 53/M 40 4 benign prostatic hypertrophy

117-6380304 57/F 80 363 Total abdominal hysterectomy

117-6690008 39/F 160 315 Urinary bladder suspension surgery.

Pulmonary '

105-5340006 86/F 6 57 Tracheobronchitis 24 months after d/c of ziprasidone

106-5550136 i | 59/M 40 2 Asthma attack; subject with history of COPD.

106E-5550133 | 60/F 40 92 chest pain/exacerbation of COPD/bronchitis/adenovirus

110-5370007 3M 60 4 Diagnosed with lung cancer five days after d/c of ziprasidone

116B-5680007 | 43/F 120 240 Test positive for HIV virus and had event of pneumocystis crainii

116B0-74004/ | 33/ M 80 301 Spontaneous pneumothorax

108-5740080 .

Metabolic ,

117-5130512 35/M 120 194 Diabetic episode with 16 Ib. wt loss and thirst and ketoacidosis

116B-6940003 | 26/M 200 164 Nausea, vomiting and loss of appetite. Weight loss of > 30 Ib; was hospitalized for
exacerbation of schizophrenia. . Also, loss of appetite, n/v.

117-5080350 75M 80 52 Dehydration, erratic eating pattern associated with exacerbation of schizophrenia in this
subject. Weight loss of 13.5 Ib. '

Miscellaneous )

101-05060084 52M 4 20 Hyponatremia (Na=111), confusion. Hospitalized, resolved in 2 days with fluid
restriction. Ziprasidone was discontinued.

104-05250132 | 64/M 40 238 Cellulitis, right lower leg occurring twenty-two days after d/c of ziprasidone.

104-5200275 63/F 80 28. Fall (unclear how subject fell) with fracture of left humeral head on day 15; on day 24,
subject developed right lower leg cellulitis and lymphangitis and was treated with
antibiotics, bedrest, and leg soaks.

116B-665008/ | 23/M 160 365 Knee surgery.

117-6650101 '

118-709-0004 | 40/M 20 4 - Pt had elevated CPK, but no CPK levels done until the subject was taking risperidone 1

day after taking ziprasidone. At that time the CPK levels were very high (702 U/L) and
were eventually stabilized and decreased to 544 U/L before subject was discharged from
the hospital.

9et
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APPENDIX 8.1.2 (CON'T)

303-01980076 | 44/M 80 364 Subject was mugged and had brain concussion and facial contusions.

303-2640336 34/M 160 359 2" degree bumns of face, neck and shoulder from fire at psychiatry clinic.

303-2120222 58M 1 160 349 Blood pressure was 180/90 after this loss of consciousness (2-3minutes). No ECG

. changes, but CT showed cerebral neoplasm.
* | SIFF 40,80 24 Hyponatremia (Na=110 MEq/L), hypokalemia (K=3.2Meg/L),CPK=10,760 U/l?f

*From Japanese or 100 AST=91, Tcortisol (32 ug/ml), LDH=796 U/L, 3+ blood in urine and decreased level of

study which is not mg/d consciousness (unresponsive to verbal stimulation and abnormal reflexes). Hypertension

part of intcgrated (208/110) and tachycardia (110/min)Baseline values were normal for the above tests

safety data base except for K=5.3 Meg/L. Within 8 days of hospitalization, this subjects level of
consciousness improved and she was able to eat without assistance. This incident

; occurred 8 days after discontinuation of ziprasidone (she had akathisia and worsening
! depression) and subject was taking biperidene and sulpiride at time of the incident.

Overdose

114-7150457 20M 160 20 Overdose of metformin.

116B-5510005 | 38/M 80 72 Overdosed with acetylsalicylic acid.

116B-5950018 | 33/F 200 182 Overdosed on lorazepam and flurazepam in presence of hospital staff.

116B-6020005 | 27/M 160 159 . Overdosed on lorazepam 10 days after d/c of ziprasidone.

117-05080352 | 54M 80 308" Subject overdosed on chloral hydrate and lorazepam was treated with activated charcoal
and developed rhabdomyolysis with nerve damage in leg. This occurred one day after
d/c of ziprasidone.

117-06310477 | 35/F 80 92 Overdose on lithium eight days after d/c of ziprasidone.

Note: Psychiatric serious adverse events are not discussed in this review, as it ig not always possible to distinguish between the effects of
the study drug and the symptoms of the underlying illness.




Appendix 8.1.5.3 (From Sponsor’s Electronic Submission)
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Appendix 8.1.5.4
(Selected from Sponsor’s Proposed Labeling )

Other Adverse Events Observed During the Premarketing Evaluation of Ziprasidone -

Following is a list of COSTART terms that reflect treatment- emergent adverse events as defined

in the introduction to the ADVERSE REACTIONS section reported by patients treated with

Ziprasidone at multiple doses > 4 mg/ day within the database of 2163 patients. All reported

treatment- related events are included except those already listed in Table 1 or elsewhere in

labeling, those event terms which were so general as to be uninformative, and events reported

only once and which did not have a substantial probability of being acutely life- threatening. It is -
important to emphasize that, although the events reported occurred during treatment with

Ziprasidone, they were not necessarily caused by it

Events are further categorized by body system and listed in order of decreasing frequency
according to the following definitions: frequent adverse events are those occurring in at least
1/ 100 patients (only those not aiready listed in the tabulated resuits from placebo- controlled
trials appear in this listing); infrequent adverse events are those occurring in 1/ 100 to

1/ 1000 patients; rare events are those occurring in fewer than 1/ 1000 patients.

Body as a Whole Frequent: abdominal pain, back pain, fever, flu syndrome, headache, pain,
suicidal ideation: /nfrequent: , abscess, accidental fall, accidental overdose, allergic reaction,
cellulitis, chills, bacterial infection, fungal infection, intentional overdose, lab test abnormal,
--malaise, photosensitivity reaction, suicide attempt: Rare: abdomen enlarged, hangover effect,
neoplasm, pelvic pain.

Cardiovascular System Frequent: hypertension, hypotension: /nfrequent: angina pectoris,
arrhythmia, bradycardia, electrocardiogram abnormal, hemorrhage, migraine, palpitation,
syncope, vasodilation. Rare: peripheral vascular disorder, QT interval prolonged, retinal
vascular disorder.

Digestive System Frequent: vomiting: Infrequent: cheilitis, duodenal ulcer, dysphagia.
flatulence, gastritis, gastroenteritis, gingivitis, increased appetite, liver function tests abnormal,

oral moniliasis, rectal hemorrhage, tongue edema, tooth caries: Rare: eructation, fecal
incontinence, gum hemorrhage, stomach ulcer. -

Hemlic and Lymphatic System Infrequent: anemia, ecchymosis, eosunophnlla feukocytosis,
leukopenia: Rare: iron deficiency anemia, thrombocytopenia.

Metabolic and Nutritional Disorders Frequent: weight gain, weight loss: /Infrequent:
albuminuria, dehydration, edema, hyperglycemia, peripheral edema, SGOT increased, SGPT
increased, thirst: Rare: bilirubinemia, hypercholesteremia.

Musculoskeletal System Infmquent arthrosis, bone pain, leg cramps, myasthenia,
tenosynovitis.

Nervous System Frequent: agitation, delusions, depression, dyskinesia, hallucinations,
hostility, insomnia, manic reaction, myoclonus, nervousness, paranoid reaction, paresthesia,
personality disorder, psychosis, schizophrenic reaction, speech disorder, tardive dyskinesia,
thinking abnormal, twitching: Infrequent: abnormal dreams, abnormal gait, akinesia, amnesia,
apathy, ataxia, catatonic reaction, choreoathetosis, cogwheel rigidity, confusion, convulsion,
delirium, dementia, depersonalization, drug dependence, dysarthria, emotional lability,
euphoria, grand mal convulsion, hyperkinesia, hypesthesia, hypokinesia, libido decreased,
libido increased, neurosis, oculogyric crisis, paralysis, sleep disorder, stupor, vertigo,
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withdrawal syndrome: Rare: diplopia, incoordination, neuropathy, nystagmus.

Respiratory System Frequent: bronchitis, dyspnea, pharyngitis: Infrequent: asthma, epistaxis,
pneumonia, respiratory distress syndrome, sinusitis: Rare; pneumothorax, voice alteration.
Skin and Appendages Frequent pruritus: Infrequent: acne, alopecia, contact dermatitis, dry
skin, eczema, exfoliative dermatitis, herpes simplex, maculopapular rash, psoriasis, seborrhea,
skin hypertrophy, skin ulcer, sweating, urticaria, vesticulobullous rash: Rare: furunculosis,
lichenoid dermatitis, pustular rash.

Speclal Senses Infrequent: blepharitis, deafness, dry eyes, ear pain, eye pain, otitis extema,
otitis media, retinal disorder, taste perversion, tinnitus: Rare: abnormality of accommodation,
mydriasis. ) .

Urogenital System Infrequent. abnormal ejaculation, amenorrhea, cystitis, dysmenomhea,
dysuria, gynecomastia, hematuria, impotence, leukorrthea, menorrhagia, metrorrhagia, polyuria,
urinary frequency, urinary retention, vaginitis: Rare: anorgasmia, breast pain, kidney pain,
nephritis, pyelonephritis, uterine fibroids enlarged.

ON ORIGINA;




Appendix 8.1.6.3.1 Mean Change from Baseline to Last Observation for Laboratory Test Data
Short-term Fixed-Dose Placebo Controlled from Phase IV/III*
(adapted from sponsor’s electronic submission)

Liprasidone Placebo

secesscaresrrsenstanss sevenssccacccnsovesnn

CRANGE
BASELINE FROM BASELINE  FROW
R MEDIAN GASELINE B NMEDIAN BASELINE

Geceteteren et ettt et st teacsennssestEErP e o teattastanatte Suee PPEIPIIe CEPeETES see cebessle clssasse

[1{.Y4 PARNMETER URITS
HBUTOLOGY Hemoglobin (HGEY 6/DL (4] 16.3 -0.1 261 15.1 0.1
Hematocrit (HCT) X e 619 45 -1 261 45 Q
RBC Count NILL/OM (4] 4.9 ¢ 261 4.9 0
Platelets THOU/O (3] 28 0 260 %6 -1
IBC Count THOUZOM 680 1.4 0.} 261 1.6 []
Eosinophils (8 % (12 3 o 261 3 0
Neutrophils (abs) THOU/OMM (1. 4.41 .13 251 4.9 «0.08
LIVER FUNCTION Total Silirdin  NG/DL 681 (A ] 0 261 0.6 0.l
Tota) Protein /DL (34 1.1 o 261 1.2 [}
Serum Albumin /DL 68] 4.3 0 261 4.3 [}
Sarum Globulin 6/bL (4] 2.9 o 260 3 []
N SGOT(AST) L -2 18 0. 261 18 0
SGPT(ALTY L 681 20 0 261 1 -1
LDH /L [1:74 140 4 26 142 1
Alk. Phosphatase  IU/L 82 n -1 261 7 -1
RDUL FUNCTION Blood Ures nG/0L
Ritrogen 82 13 -1 26) 12 [}
Serum Creatinine MG/DL [3:d 1 0 2} 1 0
ELECTROLYTES .. Uetc Acid nG/s0L 682 5.2 0.2 261 6.2 0.2
Sodium NEQ/L [3:3 140 ¢ 26} 140 (]
Potassium MED/L (174 44 o 261 4.4 0
Chioride MEQ/L 82 103 0 26) 103 1
Bicarbonate MEQ/L 2 [+ | S R .
Calcium MG/DL 82 3.6 0 26) 9.6 [
Phosphorus Na/0L 68} 3.8 Qo 26) 3.8 -0.1
6lucose, Fasting MG/DL 3 .1 2 1 190 -4]1
Glucose, Random  MG/DL (1] ” 0 289 93 3
Magnestum Me/DL 1 2 [ 2 . .
LIPIDS Cholesterol MG/DL [3:4 185 -3 261 186 -2
Triglycerides Ma/DL 681 126 -6 260 130 -13
URINE Spactfic Gravity (14 1.02 0 258 1.02 0
Urine pH 6718 5.5 ¢ 258 6.5 [
Protein (q@nl) 688 0 0 214 [] ]
Urine Glucose 3] [] 0 214 [} (]
Ketomes (qual) 688 0 0 214 (] [}
Bilirudin (qual) 588 [} 0 214 [ []

Basad on Ladoretory Test Results.

1. Converted to Standard Reporting Units

2. Adjusted to & Common Set Upper and Lower

Reference Limits

P Kruskel-Hallis test yielded a significant associstion at the .05 lewel of alpha by using the RANK and ANOVA procedures

" *The sponsor- clarified that these were studies 104, 106, 114, 115
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Urine Bilirubin

submission from sponsor)
i done Profect Labora eference es

TEST REF_MIN REF_MAX STOUNIT
Hemoglobin G/DL
Hematocrit %
Red Blood Cells MILL/CMM
Platelets : THOU/CMM
White Blood Cells THOU/CMM
Eosinophils (%) %
Erythrocyte Sedimentation Rate MM/H
Prothrombin Time Quick SEC
Total Bilirubin . MG/OL
Direct Bilirubin MG/OL
Protein (total) R G/DL
Albumin G/DL
Globulin G/DL -
Aspartate Aminotransferase (GOT) Iu/L
Alanine Aminotransferase (GPT) IU/L
Lactate Dehydrogenase Iu/L
‘Alkaline Phosphatase IusL
Blood Urea Nitrogen MG/DL
Creatinine ' MG/DL
Urate MG/DOL
Sodium MEQ/L
Potassium MEQ/L
Chloride MEQ/L
Bicarbonate Mea/L
Calcium ~ MG/DL
Phosphate . MG/DL
Cholesterol MG/DL
Triglycerides MG/0L
Glucose (Tasting) MG/DL
Glucose (random) MG/DL
Urine Specific Gravity
Urine pH N
Urine Protein
Urine Glucose
Urine WBC [HPF
Urine RBC JHPF
Urine Ketones )
Urine Granular Casts JLPF
Urine Hyaline Casts /LPF
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Appendix 8.1.6.3.2a (con’t) Sponsor’s Laboratory Reference Ranges to Determine Baseline Abnormality (11/7/97
submission from sponsor)

Cholesterol (LDL)
Cholesterol (HDL)
Thyroxine (T4)
Magnesium

Prolactin

Urihe Calcium

Urine Blucose (24 Hr) Quantitative
Urine (24hr) Protein
TSH
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MG/DAY
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Appendix 8.1.6.3.2b Sponsor s criterion for determining post baseline clinical significance of laboratory
values (adapted from sponsor s submission of 11/7/97)

Column “A” Column “B”
Test Lab Test Standard Test Type Bascline Aboormality] Post-baseline Clin Si§ Post-baseline Clin Sig
Code Unit Critericn Crixrion for BL Cxiterion for BL
normal/sboormal sboormal
e _ _ (Tier 1) (Tler 2)
1| Hemoglobin (HGB) |GDL HEMATOLOGY »>1.0x ULN >20§Dn=reuebuf < 75% of baseline
baseline
<10xLLN >20% Decrease < 90% of baseline
baseline
2{ Hematocrit (HCT) |% HEMATOLOGY >1.0x ULN >20% Decrease < 75% of bascline
. baseline
. <}.0xLLN >20% Decrease < 90% of beseline
baseline
3[{RBC Count MILLCMM |HEMATOLOGY >1.0x ULN >25% Decrease < 75% of bascline
baseline
<1.0xLLN >25§Deannfmnﬂ < 90% of baselioe
bascline
5{ Plaiclets THOU/CMM | HEMATOLOGY >1.0x ULN > 700 > 120% of baseline
<].0xLLN <75 < 80% of baseline
7] WBC Count THOU/CMM | HEMATOLOGY >1.0x ULN >175 > 125% of baseline
<).0x LLN <25 < 75% of baseline
14{ ESR MM/H HEMATOLOGY > 1.0 x ULN (x) >12x ULN > 120% of basehine
19| Prothrombin Time | SEC HEMATOLOGY > ].0x ULN > 1.2x ULN > 120% of baseline
—
608 | Neuuophils (abs) | THOU/CMM Fl_-lEMATULOGY <1.0x ULN ° <1.0 < 75% of baseline
91 Eosinopbils (%) % HEMATOLOGY >1.0x ULN >= 10% > 150% of baseline
21] Total Bilirubin MG/DL UVER >1.0x ULN (x) »1.5x ULN > 150% of bascline
FUNCTION
22| Direct Bilirubin MG/DL LIVER > 1.0x ULN (x) >15x ULN > 150% of baseline
FUNCTION -
24 Total Protein GDL LIVER >10xULN > L1x ULN > 110% of bascline
FUNCTION
<10z LLN 0.9<x LLN < 90% of baseline
25| Serum Albumin GDL LIVER > 1.0x ULN > LIx ULN > 120% of baseline
- FUNCTION
= <1.0xLLN <09x LIN < 80% of baseline
26] Serum Globulin GIDL LIVER > 102 ULN >12x ULN > 150% of baseline
FUNCTION
<1.0x LN <08y LIN_ < 50% of bascline




Appendix 8.1.6.3.2b (con’t) Sponsor’s criterion for determining post baseline clinical significance of
laboratory values (adapted from sponsor’s submission of 11/7/97)

Column “A”

Column “B”

Test Lab Test Standard Teat Type Bascline Aboarmality] Post-baseline Clio Si§  Post-bascline Clin Sig
Code Unit . Critericn Criterion for BL | Criterion for BL sboorma
pormal/sboormal (Tler 2)
(Tier 1)
28| SQOT(AST) UL LIVER >1.02ULNG) . >3xULN > 200% of bascline
FUNCTION
30| SOPT(ALT) UL LIVER >1.0x ULN (x) >3z ULN > 200% of baseline
_ _ FUNCTION — .
32{LDH L LIVER > 1.0x ULN (x) >3x ULN > 200% of baseline
PUNCTION
351 Alialine ) LIVER > 10x ULN (x) >3x ULN > 150% of baseline
Pbosphatase FUNCTION
47{BUN MamL RENAL >1.0x ULN (x) >3z ULN > 130% of baseline
FUNCTION
48 | Creatinine MG/DL RENAL > 1.0x ULN (x) > 13xULN > 130% of baseline
PUNCTION .
34 { Sodium MEQL ELECTROLYTES >10x ULN > 1.05 x ULN > 105% of bascline
<10x LLN <0.95x LIN < 95% of baseline
53 | Potassium MEQ/L ELECTROLYTES >1.0x ULN >1.1x ULN > 110% of baselint
<10xLLN <09x LIN < 90% of baseline
56| Chionide MEQ/L ELECTROLYTES >1.0x ULN > 1.1 x_Ul_Ji > 110% of baseline
<1.0x LIN <0.9x LLN < 90% of baseline
57 Bichle MEQA E1LECTROLYTES >10x ULN > 1.1 xULN > 110% of baseline
<1.0x LLN <09xLLN < 90% of beseline
58] Calcium MG/DL ELECTROLYTES > 1.0x ULN > 1.1 x ULN > 110% of baseline
= <1.0x LLN <09xLIN < 90% of baseline
59 | Pbosphorus MG/DL ELECTROLYTES >1.0x ULN >12x ULN > 120% of baseline
<10xLIN <08xLIN < 80% of baseline
50 Uric Acid MG/DL ELECTROLYTES > 1.0x ULN > 1.'2'1 ULN > 120% of baseline
199 | Magoesium MEQ/L___ (ELECTROLYTES| _ >10a ULN >1.1z ULN > 110% of beseline
<1.0x LIN <09xLLN < 90% of bascline _ |
63 | Cholesterol MG/DL | LIPIDS > 1.0x ULN (x) >12x ULN > 150% of baseline
173 |HDL Cholesterol __|MG/DL LIPIDS <10z LIN() <08xLIN < 80% of beseline
172 ] LDL Cholesterol MG/DL LIFADS > 1.0x ULN (x) >12 x ULN > 120% of bastline
64| Triglycerides MGDL LIPIDS >1.0x ULN (x) > 122 ULN > 150% of baseline
67| Glucose, Fasting __|MG/DL >1.03 ULN > 123 ULN > 150% of buscline
<1.0xLLN <06xLIN < 50% of baseline |
223 | Prolsctin NGML . >1.0x ULN (») >1.1xULN_ > 150% of bascline




Appendix 8.1.6.3.2b (con’t) Spoasor’s criterion for determining post baseline clinical significance of
laboratory values (adapted from sponsor’s submission of 11/7/97)

Column “A”  Column “B”
——
Tent Lab Test Susndard Tent Type Bsscline Aboorm Post-beseline Clin Post-bascline Clin Sig
Codo Uait Critarion Criscrion for BL | Criterion for BL abaorma
noumal/aboormal (Tier 2)
(Ther 1)
|
78] Protein (qual) URINE >1.0z ULN >u 24
79} Urine Clocose URINE >10x ULN >a 24
80| Urine WBC HPFP URINE >1.0x ULN >u 6
81| Urine RBC MPF LRINE >102 ULN >wb
86| Ketones (qoad) _ URINE__ >10x ULN >= i+ >
88 | Granuler Casts ALPF URINE >102 ULN >1 >
90| Hyaline Casts APF URINB >10x ULN >1 >
115 [ Bilirubin (qual) URINBE >10xULN a4 >
600} Red Cell Cast LPR URINE >10x ULN >a} > basaline + 1
442 | White Cell Cast___|LPF URINE > 105 ULN =1 > bascline + 1
76| Specific Gravity URINE _ >10x ULN > 1.035 > 1.03§
<1.0xLIN <1.000 < 1. 000
77} Urine pH URINE >1.0x ULN > 1.1x ULN > 1.7z ULN
<1OxiIN <09z LIN <09x LLN
495 | Creatinine MG/DAY _|URINE > 1.0x ULN (x) >1.1x ULN > 110% of baseline 1'
302 | Calcivm (quent) MG/DAY URINE >10x ULN (x) > 1.1 xULN > 110% of baseline
308 | Protein (quant MG/DAY E >1.0x ULN (x) > 1.1 x ULN > 110% of beseline
307|Glucose (quant) ___|MG/DAY __ | URINE > 1.0z ULN (x) > 1.1 x ULN > 110% of baseline
APp
- 0,54”3 THis
RIQ/I‘MIWA

146




Appendix 8.1.6.3.2¢ Incidence of Clinically Significant Laboratory Abnormalities for Short term Fixed-
dose placebo controlled studies 104, 106, 114, 115. (adapted from sponsor’s
electronic submission)

hmber of Subjects: liprasidons Placabo
Evaluible for laboratory abnormelities 688 %1
Hith Cliinically significant Jaboretory abnormelities 2656 (3T 86 (330
Swbjects with Subjects vith
Abnormalities Abnormalities
- R [] [ x ] n s
Sroup Parsmater Units Celtertar &
HBUTOLDGY u-uzlobln (He) /0L > 208 ducrean® 0 %1 0 (]
Hemtocrit (KKT) X ) 208 decream® 654 1 [ %1 ¢ (]
RBC Count MLUON > Bf dacrease® 694 2 ° 1 0 0
Platalets THOU/C194 (3 683 2 ¢ %1 2 1
> 0 683 ° 0 %1 0 0
HBC Count THOU/CPM <2.6 664 ] 0 %1 ] °
1186 684 4 1 261 1 °
. Eosinophils (D X > 108 683 2 3 %1 3 1
Prothrombin Time SEC >1.2xuln 2 [} [ 1 ] (]
Neutrophils (abs) THOU/CMM <1.0 683 3 ] 1 1 0
[37] M/H dl.2xux 1 ) )
LIVER FNCTION  Total Bilfrubin M6/DL 1.6 x UK (413 2 [ %1 0 ]
Direct Bilirubin MS/DL 1.6 x ULK 9 1 11 4 0 0
Total Protein  &/DL C0.9x LN 685 0 0 %1 0 °
L >1.1 x uin 685 1 0 %1 0 0
Serum Albumin  &/DL C0.9x LN 685 0 0 1 0 °
>1.1 x U 685 0 ) %1 0 0
Serum Globulin  &/DL 1.2 x UM 684 0 0 %1 0 0
< 0.8 x UN 634 2 ¢ %1 ° ]
SEOT(AST) L > 3.0 x ULN 685 2 ) %) 0 0
SEPT(ALTY 1071 Y3ox U 684 8 1 26) 1 °
LoH /L >3.0 x ULK 685 1 ) %1 0 0
A1k Phosphatase IU/L > 3.0 x UK 688 ) 0 %1 0 0
ROUL FUMCTION Blood Ures /0L >1.3xyun
Hitrogen 685 1 () %1 (] ¢
Serum Croatinine MG/DL >1L.3x UN 685 1 [} 261 [ 0
ELECTROLYTES Uric Acid MG/DL 1.2 x UL 685 3 0 21 1 0
Sodiva MEQsL <0.95 x Lt 685 4 1 261 0 0
>1.05 x UK 685 0 ) 261 0 0
Potissium MEQ/L C0.9 x LN 685 0 [3 261 0 °
>1.1 x U 685 10 1 261 5 2
Chloride MQIL -€0.9x LK €85 2 0 %1 0 °
1.1 x U 685 1 0 %1 0 0
Bicarbonate MEQ/L Co9x LN 21 Q 0 6 (] 4
> 1.1 x Ul 2 ) 0 6 0 °
Colcive iDL <09z LN 5 F- 0 261 0 0
> 1.1 x UK 685 0 0 261 2 1
Phosphorus M/0L >1.2x U 685 7 1 %) 6 2
<0.8x LN 685 ] ) %1 0 0
ELECTROLYTES Glucose. Fasting MG/DL > 1.2 x U 14 ) 0 s 0 g
0.6 x LLN 14 0 0 zs’ °
Glucose, lindom  MG/DL 1.2 x Ut .84 134 8 zsl z: 8
. . <0.6x LN 684 3 0 {
Magnesium MG/DL <09 x LN 4 0 ] ‘l’
>1.1 x UL 4 0 0 2‘{ 10
LIPIDS Cholesterol MG/0L >1.2x U g 685 16 F - 1?
Triglycerides 5/0L d1.2x U 684 8 12 1
URINE Specific Gravity < 1.000 685 0 0 234 °
>1.0% (] 685 ) 0 34 4
Urine pH <0.9x LN 685 0 0 23 4
. >1.1 x U 685 3 0 9 3
Protetn (qual) > 2 685 s 0 g’ g
Urtne Glucose 2 685 2 0 zzg 2
Urine MBC INF >6 866 63 1
Urine BBC I >6 861 % 6 a3 21
Ketones (qual) > 1o €86 11 2 9 4
Granular Costs  /LIF >1 2 0 [] : ; 2
Nysline Casts 10F 31 5 ] 60 e :
Bilirubin (qua)) > le 654 1 0
(DL Cholesterol  MG/DL d1.2x U 1 ] 0
HOL Cholestarol  MG/DL C0.8x LN F 0 ] . 0 0
Protein (quant)  MG/DAY >1.1 xUn ] 0 0
White Call Cist /LIF »1 1 1 100
Red Call Cast weF > 1 i 1 10
HORMON €S Prolactin mwm 1. xus 2 1 0

Includes protocols 104. 106. 114, 116 -

B = Total number of subjects with at least one chssrvation of the given lad parsmeter while on study treatment or during lag time.

n = fumber of subjects vith s clinically significent abnormelity
* Chinga from baseline
® Fishar Exact 2-tatled tast yielded & sionificant association at the .08 level of alpha

Note: The criteria in this table lists only Column “A” from Appendix 8.1.6.3.2a when in fact both
Column “A” and Column “B” were used to establish criteria for abnormal values in this table.
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Appeadix 8.1.6.4 Incident of Clinically Significant Laboratory Test in all oral Phase I/II Studxe
(adapted from sponsor s electronic submission)

Huber of Subjec Ziprasidone Plaoebo
Baaluable fer l aboratory sbnorsalities 1me 838
Wth Clinloally significant laboratory abm 916 31 157 (47%)
Suhjeots with S eots. with
Ahmrul ities « Abmrnl Ities
] a
Group Paramater Units
HENATOLOSY Hamoglobin [T1 8 1w [ 0 333 1 0
ne-tnorlt % 1ms 2 [ 33 1 0
RBC Count I LL/CXY 1778 4 ] 33 ] 0
Platalets THOU/ZCNY wn [ (] 833 8 1
wm 2 (] 333 0 0
B¢ Count THOU/CWN wn 8 [ 393 0 0.
Eosinophlis 00 % w8 4 b s 2
s
ESR . WWH 3 0 0 1 0 ]
Prothrosdin Time SEC [ [ 0 1 0 0
Numghlls (abs) THOU/CHM m L] 1 333 1 ]
LIVER FUNCTION  Total Biftrubin  N¥C/DL 1780 9 1 33 3 1)
Direot Billrubin ¥G/DL 19 1 1 13 0 ]
Total Protein &0 ms k] 0 334 1 0
me 6 (] 83¢ 0 ¢
Serum Albumin ¢/0L 1780 3 Q 83d 1 0
. 1780 1.0 334 0 0
Serum Clobulin /oL 1382 27 0 266 0 0
sear m & o P23
&fr; IU/L . T 17 1 33¢ 2 1
- 1L 1361 1 0 264 0 0
Alk. Phosphatase U 178 .0 0 334 0 0
REMAL FUNCTION Blood Urea MG/DL
Nitrogen 1363 3 . 0 264 1 0
. Serum Creatinine ¥G6/0L 1783 [} 0 334 1 (]
ELECTROLYTES Uric Acid WG/DL 1388 9 1 264 3 1
Sodium wEQ/L 1182 26 1 334 2. 1
1782 3 0 334 0 0
Potassium NEQ/L 1778 0 0 334 0 L1}
1779 17 1 334 7 2
Chloride KEQ/L 1363 4 0 264 0 0
1363 1 0 264 0 0
Bicarbonate XEQ/L 41 [ 0 6 0 0
41 0 0 6 o 0
Calcium NG/0L 1362 2 0 264 1 0
1362 1 0 264 2 1
Phosphorus WG/DL 136 16 1 264 ? 3
ELECTROLYTES Phosphorus MG/DL 1361 8 1 264 1 0
Glucose, Fasting WG/DL 70 $ 7 3 1 33
70 Q 0 3 0 )
Clucose, Random  WC/DL 1344 178 13 264 R . g
1344 (7) b ] 28: g g
Nagnesium uC/DL 10 0
3 10 0 0 1 1. 100
LIPIDS Chol esterol NG/DL 1363 227 17 268 [ D] 18
Triglycerides %G/0L 1359 822 24 264 48 18
URINE - Specific Gravity 1359 0 - 0 262 0 0
S+ S T ¥ 0 4
Urine
o 1839 7 1 262 3 1
Protein (quat) 1761 pa) 2 332 §- 2
Urine Glucose 1760 13 1 832 0 (1]
Urlne WBC /HPF 1201 147 12 231 24 10
Urine RBC /PF 1169 91 ) 26 28 "
Ketones (qual) 1760 4 2 332 " 3
Grarwl ar Casts APF 1% . ; fao :‘i 2 Zg
tine Qasts APF
TRt ara 1289 2 o 262 o o
LDL Cholesterol  WO/DL ¢ 0 0
HOL a\olesurol WULY g g g 1 o o
Protein HC/DA'
.tlutelﬁst PF T - 3 100
Urline Creatinine WG/DAY 1 1 100
HOR Red “:' Q’: MM 21; 1 1% . 87 1 2
' MONES Tiyroxine (T¢) 31 H 37 ° 5
Prolactin § 1 168 20 78 3 4
TSH [ [4]1% - ’ 224 q 2 56 0 0
224 8 [} % 1 2

inciudes protocels ﬂ8.101 102, 104, 108, 106, 106¢, 1083, 108¢, 109, 109¢, 330. 191, 174,115, 1168, 117, 118, 122, 301, 302, 303, 304, 308

l-‘rmimo( ects with 3¢ least ene Wndwﬂvnlﬁmwtllcummmrulmlnun

of fubjects with » ollnlully slwﬂmm ¥
Exact b the .03 tevel of ot
sher 2-n||.¢ st ylelded u signl floant assecistion 3t o
'&:‘ta-la for clinlcally ‘l’dyn'm isboratory shrorsmlities not adjustad for sbnermal baseline abaratory values

N
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Appendix 8.1.7.3.1 Median changes from baseline for short term placebo controlled Phase I/l
trials (from sponsor’s electronic submission)

liprasidom Haloperidol !llabo
Hedian Change Medion Chinge Ibdhn thm@
Medisn From Gaseline Median From Baseline Median From Baselime
B Saseline To List Cbs B Baseline To List s N Baselime To Last (bs
Standing
Lystolfc 8P (mmilp) 674 1.8 €0 &8 1N 1.0 266 118.¢ [X]
Plastolic BP (waig) (1] 18.0 ©w B 0.0 ©e 200 0.0 (X ]
'but Rate Cipm) 669 @0 e & ”s.0 e 286 8.0 [ X
"mnc o (milg) 690 1180 0.0 &M 1IN0 2.0 266 118.0 Q.0
Plastolic 6P (madg) | 690 76.% e o ’%.0 *e 28 76.0 0.0
hut lite Ciem) 690 8.¢ ®e M 0.0 1.6 268 0.9 0.0
vnollc 8! (miQ) 1 1200 4.0
Prastolic OP (mmig) 1 18.¢ -10.0
Neirt Rate (dpm) 1 0.0 r.0
Temperaturs (0) 14 36.6 0.0 ” %.6 0.1
mgm (kY 622 7%.8 [ X} n.4 "o 7 7™.8 0.0

B 1. the tot:1 mmber of subjects ku a basel tna cdservation ond at Joist om Mnotlm

wvhile on study treatment or \MMn six days after the last day of study treatment

for the glven vita) stgn Yu

* Yruskal-Wallis test yu ded 2 olqnmunt assoclation at the 46 tevel of alpha by using the RANK and ANOVA procedures.
Protocols: 104,106.114.1

Appendix 8.1.7.3.2 Incidence of Clinically Significant Changes in Vital Signs in Short-term Placebo
Controlled Studies:

lipresidone Haloperidol Phacedo

T Total bercent | Total fercent  Total Percent
L} Ounood Chanwd N Changed Changed H  Changed Changed

snndinq Systolic BP (mmilg)

Incroase (BP)180, CHGO=20) 674 1 0.l &8 0 0.0 260 1 0.4
Daecrease (BPC90, CHGC=-20) 674 2 3.3 4 3 3.6 260 9 3.6
Standing Distolic 0P (mmbig)
Incroass (BP>105, CHG)=15) 674 14 2] [ 1 1.2— 28 4 1.6
Decroase (BPCBO, CHGC=-15) 64 L] 04 a8 3 3.6 260 3 1.2
Standing Heart Bate (bpm)
Incroase (BP)120, CHG)=15) 669 21 3.1 8 2 2.4 256 b4 3.5
Decrease (BPCHO, CHGC=-15) 669 _ 3 0.4 8 1 1.2 256 [} 9.0
Sitting Systolic BP (mmig)
Increase (BP>180. CHED=20) 690 1 0.1 oM 0 0.0 265 1 0.4
Decraase (BPC90, CHG(=-20) 690 11 1.6 84 3 3.6 26 6 2.3
Sitting Diastolic BP (ﬂg)
Incroass (BPO105, CHG>=15) 690 12 1.7 M 1 1.2 265 bé 2.6
Decroase (BPCHQ, Cl&(- 1%) 690 5 0.7 84 (] 0.0 265 2 0.8
Sttting Heart Rate -
Increase (BP>120, 0!5)'15) 690 1 0.1 o4 (] 0.0 265 2 0.8
Decrease (PPC60, CHGC=-15) 690 2 0.3 84 3 3.6 265 2 0.8
Supine Systolic BP ‘-‘8 .
lncrua (DP)XN 6>=20) 1 [} 0.0 L] (] 9 [
Decr K9° tlﬁ(' 0 1 Q 0.0 ] [ [] Q
Supine Slastolic 8° (nalg :
Increase (BP105, um-m 1 (] 0.0 [} 0 ¢ 0
Decreasa (BPCBO. CHK=-15) 1 [ 0.0 0 () 0 []
Supime Heart Rate (bpm)
Increase (BPX120, CHE>=15) 1 [ 0.0 0 ¢ 0 [
Decrease (BPCH0, CHEC=-15) 1 [} 0.0 ) 0 0 0
Height (k)
Incresse (CHEO=TE)Y® 622 61 .8 " 4 5.4 21 9 4.0
Decrasse (CHGC=-TX) 622 16 2.6 T4 1 1.4 t 244 ? 3.1

N i9 the tots] mmber of subjects with a baseline cbservation and at lesst one cbservation

vhile on study treatment or vithin six days after the list dyy of study treatment

for the given vitel sign purameter.

To h & clinfcally significant dunge. & value has to both meet the criterion value and represent
4 change from beseline of ot least the nmmm noted at any time during the study trestment or
vithin the six days after the lde treatme

* fisher gxact two-tailed test yielded o slwlﬂunt sssoctation at the .05 level of alphs.
Protocols: 104.106,.114,.116




Appendix 8.1.8.3.1 Mean and Mean Change values of electrocardiogram variables comparing baseline and end of
treatment with ziprasidone and placebo in short term placebo controlled Phase IVIII trials (from sponsor’s

submission dated 11/13/97).

Toble H.6.23.1 {Shert Tera) - Coatrally Rasd 104,106.114, & 116 Page 1 of 2
(] Tue 1a €L6

frea Baseline ty Reacding ¥

Rax! s 10gs
~Ters Fixzed-Dose Placade-Contrelled Ora) Desing mu.'lllll Studtes
Centrally Roed Dats

Shert
87 81D Dese

(CONT IRUED)

Protecets: 104,106,114,116

*0Tc 1nt = Q1 int/S0RTi80/ (Heart Rate})

*¢ Maxisue changs from baseling fer each subject where beseline 15 the last (LG token Oefore the first day of study trestaent.
Total Changed = mmber of subjects with beth o Daseline [CC valve and pest-Daseline value within six days after

the last u{ of study treataent.

Bate of table generattion: 1200797,

Table H.5.23.1 (Short Tera) - Centrally Read 104,106,114, 3 11§ Page 2 of 2
Change from Baseline to Maxisus Reading valus 1n ECG ludln‘s
Short-Tern Fixed-Dose Macee-Contrelled Oral Desing Prase 11/111 Studtes

8y B1D Dose - Centrally Read Dats

>~100ag 810 Haloperide)
Base Max Base Max
[ ] Mean  Meane® L} Mean  Nmanee
*Qlc int 7 0 15.9 16 400.2 [B]
QT int TS 17.} 6 181 1.1
Neart Rate n 18.8 4.5 16 16.8 4.4
PR tat n 148.3 1.6 16 150.9 31
ans int ! 81.3 1.2 16 87.1 0.9

Protocols: 194,106,11¢,115

oQTc tat « Q1 $nt/SORT(S0/(Hesrt Rate))
o¢ Noximum change frem baseline for sach subject where baseline 15 the last £0C taten Defore the first day -{ study trestsent.

Tota} Changed = oumber of sudjects with both & Daseline EC6 value and post-baseline value vithin six days after
the 145t day of study trestment.
Oate of tadle generation: 12MOVST.




Appendix 8.1.8.3.2 ECG: percent of subjects who met sponsors criteria for clinically significant changes
in short term placebo controlled studies. (from sponsor’s submission dated 11/13/97)

Tedle 0.5.22 (Shert lmg - Centrylly Rea# 104,106,104, 6 138 . Page L of 2
Incidence of Clmull; tonificast Changes ta ECE Readings

Shert-Tera Fized-Dose Plocebe-Controlleg Orsl Desing Phase 117111 Steties

By 810 Dose - Central Aeader Data

usec
=75 ssec increass ™
108 incresse **
»=163 incressy o
=208 incrense o

(CORTINNED)

Pratocols: 104.106,314.118

Qe 1at = OT 1aL/SORT{60/(Neart Rate))

*s Frem beseline whary Deselfne 13 the 13st (L6 tokes Defery the first day of stedy treataemt.

Tota) Changat - maber of subjects with oo £CG rosgding seeting criterfs while oo study Lreatsent or within siz days sfter the last €y of siufy treatment.
Dete of tadle generation: NIOXTY).

Tadle 8.5.22 (Short Ters} - mmnwa 104.106.11¢, & 118 Poge 2 of 2
Incigence of Clintcally Sigaificant ges in ((6 Raadings -

Shert-Ters Fianad-Dose Placedo-Coatrollng Oral Oesing Phase 117111 Stuoles

8y BI0 Dose - Central Reader Dats

Tote)
[ ] Changes 3 L]

BEST POSSIBLE COPY

*QTe 1nt =480 msec n- 0 []
=500 asec n [] 0
»=15 Bsec 1ntren n 0 [
>=108 Incre n 1
»=183 incre n 1 1.3
=208 incre n [ ]

“Pretocols: 104.106.114.119

*QTc tot « Q1 'nt/SORT{4D/(Neart Rate)) .

** from dbeseline wnere baseline 13 the last (6 taken before tne first day of study trestaent.

Total Changed = nuaber of swiuu with an (C6 readiog meeting criteris while on study treataent a7 within s1x days after the last day of study tredtment.
Oate of tadle generattoa: 210(T9).

APPEARS THIS way -
ON ORIGINAL | ' i




} +.__ udix 8.1.9.2a Extrapyramidal Symptoms Assessment for Studies 114 an. . 15 using the Simpson-Angus Rating Score
\ (adapted from sponsor’s submission) P ¢ y

‘\ - . Simpson-Angus Rating Scale Score** - Percent of Subjects with a Postbaseline Change oy visit -
A1) Subjects Not Taking Benztropine, Observed Cases
Simpson-Angus Rating Scale Score*® - Percent of Subjects with a Postbasel . Liprasidone Protocol 115
- e*® - Percent of Subjects with a Postbasell h it -
A1l Subjects Wot Taglng Benztropine, Observed Cases eline Change by Visit
liprasidone Protocol 114

liprasidone, Increase 23] 20.9 30.3 2?
20 mg BI0  Decrease : 26.7 23.3 30.3 28.6
: - No Change 50 55.0 39.4 4.4
liprasidong, Incresse 19.8 30 16.3 15.7 ] 60 k] k] 63
40 ag BID °  ODecrease 34.6 36.7 48.8 42.2
No Change 45,7 33.3 34.9 4.2 Uiprasidone, Increase 15.) 16.3 12.5 20
L] 81 60 43 83 60 mg 810  Decrease : 26.8 40.8 3.8 1.3
No Change 55.9 42.9 50 46.7
Uprasidone, Increase 19.7 21.9 39.1 32.5 " 59 9 n 60
80 o9 D10  Decrease 18.4 20.6 3.9 23.4
No Change 61.8 51.5 k1) 4.2 liprasidone, Incresse n 20.5 20 21.3
[ 16 68 46 n 100 mg BID  Decrease 25.5 41 36.7 38.3
No Change 57.4 38.% 4.3 40.4
Placedo Increase 2.1 16.4 16.7 21.§ N R L » 30 47
Oecrease 2.7 24.6 40.5 25.3
o Change i $5.3 59 42.9 53.2 Hatoperido! Incresse 21.8 33.3 35 45
N ! 16 61 42 19 Decrease 8.) 10 15 15
No Change , 63.9 - 56.7 50 40
eeStapson-Angus Rating Scale Score equs 15 the sum o ¢ SARS Ttems | through 10. " 3% » » o
- @ Score equals the sum o tems | through 10.
08y 1 - VU'! 7; Oay 21 = vistt 2); Day 42 = visit 42; Last = last ,,2.;, planned or unplanned. Placedo {ncrease 15.4 20 4.8 13
T sRsemas a0 R : Decrease 21.2 2.9 3.8 25.9
. ' No Change 63.5 $7.1 n.4 61.1
. N 52 k11 2 54
__%E 5 » T POSSI BLE co PY «sSimpson-Angus Rating Scale Score equals the sum of SARS ftems ) through 10.
«Day 7 = visit 7; Day 21 = visft 215 Day 42 = visit 42: Last = 1hst visit, olanned or unplanned.
Appendix 8.1.92b Akathisia Assessment for Studies 114 and 115 using the Barnes Akathisia Scale
(adapted from sponsor’s submission)
—— T Barnes Akathisfa Scale Global Score - Percent of Subjects with a Postbaseline Change by Visit -
All Subjects Not Taking Beta-8lockers, Observed Cases
Iiprasidone Protocol 115
rnes Akathisfa Scale Global Score - Percent of Subjects with a Postbaseline Change by Vistu - Qay 7¢ Day 21 Day 42 Last
1 Subjects Not "”nT deta-Blockers, ODSINCI’ Cases L L L LR R R TR R PR L PR R SR R b bl
prasfdone Protocol 114 : liprasidone, Incresse 11.9 10.5 11.1 13.8
20 mg BID  Decresse 14.1 2.1 20 21.3
| No Change 87.9 69.4 68.9 65
| P 18 & i 80
. tprasidone. Increase 20.6 12.5 16.7 16.3 liprasidone, Increase 14.7 16.4 8.3 14.5
" 0 mg 810  Decrease 12.4 16.7 17.6 18.4 60 mg 810  Oecrease 147 10.9 13.9 10.1
No Change 67 70.8 66.7 65.3 No Change 70.6 2.1 1.8 5.4
L} H 9 12 51 98 L] 68 L1 36 69
fprasidone, Incresse 13 19.5 13.8 12.9 liprasidone, Increase : 18.4 9.5 9.3 14,5
0 mg BID  Decresse 18.5 17.1 22.4 18.3 100 mg 810 Qecrease 6.6 17.5 18.6 14.5
. No Change 68.5 63.4 63.8 68.8 No Change 15 13 72.1 7.1
] 92 82 58 93 LI 16 63 43 16
1acebo Increase 11.1 12.7 9.3 8.2 Haloperidol Increase 29 29.1 23.1 29.9
Oecrease 23.5 2 25.6 27.1 Decrease 12.9 21.8 20.5 19.4
}-Ji” Change 65.4 60.3 65.1 64.7 . No Change 58.1 49.1 56.4 50.7
L ; 81 63 a9 85 ; N 62 55 39 67
’ g 70"1"210‘21 ..... 2 ............................. Placebo tl,m:reue %:2 ;gg zgg ;g:
3 "M s Doy 21 = vis ; Day 42 = visit 42; Last = last visit, plenned or unplanned. ecresse . . . .
e A 31t. planned or unslanned Ho Change ‘ 3 as e 58.2

‘ “Dav 7 = visit 7: Day 2] = visit 21: Dav 42 = visit 42: Last = last visit, planned or unplanned




FEB 3 i933
Review of Clinical Data

Review of Data Quality, Coding, All Cause Mortality and Sudden Deaths T

NDA: NDA 20-825

Sponsor: - Pfizer

Drug: ) Ziprasidone o
" Route of Admilhiistrationz Oral

Reviewers: Gerard Boehm, M.D., M.P.H.

_ James F. Knudsen, M.D., Ph.D.
Author: Gerard Boehm, M.D., M.P.H.
Review Completion Date: 2/3/98

The objectives of this review are to evaluate the methods of coding and overall quality of
the data and to review all cause and cause specific mortality with emphasis on sudden
deaths in ziprasidone trials. This review covers information presented in the NDA and the
4 month safety update. I used the results from Dr. Knudsen’s evaluation of the data
quality and coding for this report. T

Methods

Accuracy of the database

To verify accuracy of the data submitted with the NDA, we cross checked the data for
deaths and cardiac adverse events presented in line listings/tabulations, narrative
summaries, and CRF’s. Specifically, the sources were examined for inconsistencies and
omissions.

To evaluate the coding process, subsumed investigator verbatim terms for adverse events
were compared with the preferred terms included in appendix VI. In addition, the events
that were coded with selected preferred terms were reviewed in more detail. Using
narrative summaries and CRF’s, the adverse events coded with the preferred terms

" arrhythmia, tachycardia, bradycardia, syncope, hypotension, postural hypotension, heart
arrest and circulation failure were compared across sources {0 determine if the coding
process resulted in appropriate groupings.

Deaths
The overall mortality rates were compared between ziprasidone group and the
comparator groups using the number of deaths that occurred within 30 days of the last




exposure to drug for deaths presented in the NDA and safety update. The ziprasidone
mortality rate was also compared to the mortality rates of other recently approved
antipsychotic medications.

I reviewed and summarized the narrative summaries and the CRF data for ziprasidone
patient deaths. I then classified the deaths into 4 categories. Those deaths for which there
was a definite external cause (ex. suicide jumped in front of a train) were placed in the
first category. Those deaths wnh a probable external cause, but where there remains some
question about the possibility of a sudden death (ex. a car accident where the driver could
have experienced sudden death) were placed in the second category. The third category
contains deaths that appear to be related to an underlying process (ex. cancer or
pneumonia). The last category contains the deaths that occurred suddenly, noting which
deaths were explained by an underlying process (example sudden death with ruptured
‘aneurysm discovered on autopsy). Using this scheme, I calculated an external cause
(definite + probable) and sudden death rate for the NDA data alone, and for the combined
NDA and safety update information. The calculated sudden death rate for ziprasidone was
compared to the sudden death rate for recently approved antipsychotic medications.

Results
Approach to Safety, Data Accuracy and Specificity of the AE Coding

The sponsor defined treatment emergent adverse events as 1) events not present at
baseline or during the baseline period and that occurred after treatment began 2) events
that were present at baseline but increased in severity after beginning treatment. AE
surveillance occurred at each study visit. Investigators recorded observed or volunteered
AE’s that occurred during the treatment period or within 6 days after the last day of
treatment. The sponsor translated investigator verbatim terms to preferred terms using the
COSTART dictionary. The AE’s were presented in tabular form with information about
treatment emergence, body system classification, investigator assessment of severity
(mild, moderate or severe) and causality. When an event for a patient was reported with
more than one severity, the summary tables reported.the greatest severity recorded by the
investigator. Events without investigator assessments of severity were classified as
severe.

The investigator verbatim terms listed in the CRF’s of the patients who died, had serious
cardiovascular adverse events, or dropped out due to cardiac related events, were
congruent with those listed in the tabulations/data listings and included in the narrative
summaries. The narrative summan'es often provided more clim'cal detail, particularly
that were not included in the CRF. The CRF’s were limited for clinical information with
the exception that they contained vital sign, ECG, and laboratory data which was less
complete in the narrative summaries.




In general, the COSTART coding of the investigator verbatim terms was appropriate. The
sponsor provided a comprehensive line listing of adverse events aggregated across all
Phase IL/111 studies which included the investigator verbatim and coded preferred term for
each report. With few exceptions, the sponsor’s coding practices were neither excessively
narrow nor broad. The sponsor may have been too overly inclusive in deciding what to
subsume under the preferred term postural hypotension. The verbatim terms orthostatic
hypotension, dizziness on standing, and lightheadedness with standing were subsumed
under the preferred term postural hypotension. This approach increases the sensitivity of
the coding for detecting patients with orthostatic changes in blood pressure but probably
lessens the specificity.

" Orthostatic change in pulse, irregular pulse, and arrhythmia were subsumed under the
preferred term arrhythmia, whereas orthostatic tachycardia and elevated pulse were
subsumed under the preferred term tachycardia. This grouping probably decreased the
ability to detect orthostatic changes by report of change in pulse. Since there are other
parameters for detecting orthostatic changes (blood pressure change, symptoms) these
coding practices probably had minimal impact on the ability to identify this event. Loss
of consciousness and fainting were appropriately subsumed under the preferred term
syncope and not under hypotension.

The data quality for death and cardiovascular adverse events was adequate. With few
exceptions, the sponsor’s coded terms accurately reflected the investigator verbatim
terms. These data allow an accurate assessment of the events occurring during the
ziprasidone development program.

Deaths

There were 32 deaths reported with the NDA and safety update. Eighteen deaths
occurred within 30 days of the last exposure to ziprasidone. One of these deaths (suicide
from the safety update) was from the Japanese database which was maintained separately
and did not contribute to the person time used to calculate rates (p.5 Safety Update). That
death is not included in the following discussiors or the mortality rate calculations.

In the original NDA submission, there were 14 deaths that occurred within 30 days of the
discontinuation of ziprasidone. The all cause mortality rate for this population was
2.2/100PY (14/626PY). The safety update included 3 additional deaths within 30 days of
last exposure and almost 150 additional patient years of exposure. The all cause mortality
rate including the safety update data was 2.2/100PY (17/772PY). This mortality rate is -
higher than the rates observed for other recently reviewed antipsychotic medications.

The sponsor also provides a calculation of crude mortality for the comparator groups
through the safety update. The cumulative crude mortality rate for the placebo exposed
group is 9.6/100 patient years exposure (5 deaths in 52 patient years). The crude mortality
rate observed in patients exposed to haloperidol was 2.3 per 100 patient years (3 deaths in




131 patient years) and for risperidone 0.95 per 100 patient years (1 death in 105 patient
years).

Cause Specific Mortality

Cardiovascular related deaths were more commonly observed in ziprasidone treated
individuals compared to patients receiving placebo or active comparator medications. Ten
of the 17 deaths that occurred within 30 days of the last dose of ziprasidone (including the
safety update) are possibly cardiovascular related. These deaths included diagnoses such -
as cardiac arrest, ruptured abdominal aortic aneurysm and several unwitnessed, and
sudden deaths without clear diagnoses that are suspicious for cardiovascular events. The

- other causes of death reported in ziprasidone trials were suicide (3), drowning (2),
aspiration (1), and accident(1). The deaths in the placebo patients were from pneumonia
(3), extradural hematoma, and suicide. In the haloperidol group there were 2 suicides and
a post operative MI leading to death. The death in the risperidone group was due to
aspiration of food.

Ziprasidone and Sudden Deaths

In the sponsor’s review, a death was “sudden” if it occurred within 24 hours of the onset
of symptoms directly associated with the death. Including safety update data, the sponsor
classified 7 deaths as sudden, giving a sudden death rate of 0.9 per 100 PY exposure (7
sudden deaths in 772 patient years exposure). In my opinion, 6 deaths (35%) had an

- external cause (definite + probable) and 11 deaths (65%) were sudden. One of the sudden
deaths included with the safety update was explained at autopsy (ruptured abdominal
aortic aneurysm).

Considering only the NDA death information (not including the safety update), I felt that
6 deaths (43%) had an external cause (definite + probable), and 8 deaths (57%) were
sudden (see appendix). The death rate due to external cause was 0.9 per 100PY (6/626)
and the sudden death rate was 1.3/100PY (8/626).

A combined sudden death rate was calculated from the NDA data for several recently
approved antipsychotic medications. For these 3 drugs, there were 6 sudden deaths in
2496 patient years exposure giving a sudden death rate of 2 per 1000PY. The population
in the phase II/1l] ziprasidone trials was similar to the populations studied in other
recently reviewed antipsychotic medications with respect to mean age (39.6), age range
(7-82), percent males (72%) and percent caucasians (76%).

Discussion

Because the placebo and active comparator experience within the NDA was limited, the
death rate information for ziprasidone was compared with the rates observed for other
recently reviewed antipsychotic medications. The all cause mortality rate for ziprasidone
was higher than the rate observed with the other medications. After applying the




classification scheme described above, the causes of death appeared to differ from the
causes observed with the other medications. Sudden deaths were 6 times more common
for the ziprasidone group compared to the rates for the other medications. The rate of
deaths with external, explained causes in the ziprasidone development program was
similar to the rates estimated for other recently reviewed drugs.

The classification of sudden deaths in these analyses is a function of the quality of
available data and reviewer opinion. The quality of information is dependent, in large
part, on the data collection methods employed by the sponsor and the investigators. One
must consider that variability in the quality of data across NDA’s could lead to a
classification bias resulting in the observed differences in mortality rates.

Development programs are usually separated by place and time and differ with respect to
populations studied, inclusion/exclusion criteria, and concomitant medications allowed.
Any or all of these factors could have an influence on the observed sudden death rate.
Therefore, comparisons across NDA’s should be interpreted cautiously and in the context
of all available safety data.

Conclusions

1. The data quality and approach to coding were adequate for the purpose of this review.

2. The all cause mortality rate was higher for ziprasidone compared to rates for other
recently reviewed antipsychotic medications.

3. The sudden death rate for ziprasidone is 6 times higher than that for combined data

"~ from recently reviewed NDA’s.

Because of potential differences in available data and in the drug development programs,
these mortality rate comparisons are not conclusive evidence for determining if there is
increased risk associated with exposure to ziprasidone. The signal of increased sudden
deaths may become an important complementary piece of evidence in the presence of
other safety data. One concern that has potential relevance to this finding is an apparent
dose dependent QTc prolonging effect associated with ziprasidone in the STFDPC study
population.
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Appendix
Summaries for the 17 deaths that occurred within 30 days of last exposure to drug from
the ziprasidone NDA and the safety update.

Category 1 (Definite external cause) _
128-302E-159-0029 Suicide, falling under a train.
128-116B- 694-0004 Suicide, hanging.
128-108-609-0381 Suicide, gunshot.

Category 2 (Probable external cause)
128-117-706-0529 This 40 YO male with a past medical history significant for
bronchitis, took ziprasidone for 54 days and the last recorded dose was 160mg per day.

" Four days after self-discontinuing ziprasidone, he underwent a sleep deprived EEG to

evaluate complaints of amnesia that began following an assault. He left the testing site
after 30 hours of sleep deprivation and drove himself home. Two hours after leaving the
site, he drove his car off a cliff and died. The autopsy listed asphyxiation due to salt water
drowning as the cause of death. Concomitant medications at the time of death included
propranolol, antacids, and clonazepam. The investigator felt that this was an accidental
death caused by sleep deprivation. There sponsor noted that the patient had plans for the
future and there was no suicide note.

128-117-687-0317 This 51 YO male took ziprasidone for 205 days at a dose of 120mg
daily. He died from injuries sustained from a fall from his 10* floor balcony. The patient
was taking no other medications at the time of death. His last study visit was 9 days prior
to his death and he appeared to be doing well and had plans for the future. The sponsor
notes that on the day of his death he went to a church crisis center and appeared intense.
The sponsor states that the coroner initially felt this was a suicide but was reconsidering
that initial conclusion. The investigator felt that this was an accident.

128-303-260-0156 This 46 YO male took ziprasidone for 7 days and the last recorded
dose was 120mg daily. His body was found in a river 5 days after leaving a hospital
where he was an inpatient. He was taking no other medications at the time of his death.
The autopsy listed drowning as the cause of death. He had no prior history of suicidal
ideation or suicide attempts. The investigator felt that this was possibly a suicide.

Category 3 (Underlying disease)

Category 4 (Sudden deaths)

128-308-035-0003 *This 63 YO male was treated with ziprasidone for 75 days and the
last recorded dose was 80mg daily. While at a lunch club, he collapsed and died
suddenly. He was taking no other medications at the time of his death. The coroners

‘report listed ruptured abdominal aortic aneurysm as the cause of death.




128-115-694-0394 This 43 YO male took ziprasidone for 16 days and the last recorded
dose was 40mg daily. He withdrew consent and left the study. Subsequently, he had 2
psychiatric hospitalizations for severe generalized anxiety and tardive dyskinesia. He also
had been seen in an ER for breathing difficulties and was discharged without prescribed
treatment. Thirty days after stopping ziprasidone, he awoke with difficulty breathing and
while getting ready to go to the hospital, he vomited. He was found unconscious by his
sister, and did not respond to resuscitative measures. The coroner listed asphyxia due to
aspiration of vomit as the cause of death. He was taking risperidone, lorazepam, and
clonazepam at the time of death.

. 128-116B-659-0001 This 44 YO female took ziprasidone for 40 days and the last
recorded dose was 80mg daily. The study drug was discontinued due to lack of efficacy.
While still taking drug, she experienced chest pain. Cardiac work-up (including stress
echo) was normal. A GI work-up revealed mildly elevated LFT’s and non specific
gastritis. Thirteen days after stopping ziprasidone she was admitted to a hospital for
hematemesis and endoscopy revealed gastritis with H. pylori. She was treated with
clarithromycin, omeprazole, and cisapride. Five days later she was treated in an ER for
panic attack. Three days after the ER visit (24 days after stopping ziprasidone) she was
found dead in bed. Medications at the time of death included buspirone, sucralfate,
acetaminophen, lorazepam, omeprazole, clarithromycin, and cisapride. An autopsy report
was not available, but the subject’s attending physician learned of a possible atrial
myxoma from the ME’s office.

128-304E-0193-0379 This 52 YO male took ziprasidone for 221 days and the last
recorded dose was 80mg daily. The patient was-found dead in bed. At the time of death,
the patient was taking acetaminophen as needed for headaches. The physician who
attempted resuscitation felt that death was due to cardiac arrest with possible myocardial

—infarction. Multiple ECG’s recorded for the study did not show ischemic changes. The
patient had 3 cardiovascular disease risk factors (male, tobacco use and sedentary
lifestyle). There was no autopsy.

128-301-311-0977 This 28 YO female received ziprasidone for 62 days and the last
recorded dose was 120mg daily. The drug was stopped for insufficient response. On the
day that ziprasidone was stopped, the patient had an end study ECG suggesting
subendocardial ischemia. Because of this finding, she was transferred to an internal
medicine service in another hospital. She complained of a substernal pinching sensation.
The physician did not think this symptom was due to a cardiac disorder. The admitting
diagnoses were schizophrenic psychosis, somatic asthenia, chronic disturbance of food
intake, and arrhythmia without clear cause. The patient was started on thioridazine,
nitrazepam, and a liquid diet supplement. The next day she was noted to have orthostatic
symptoms and an ECG reportedly showed sinus arrhythmia at a rate of 58 beats per
minute. She died the next day (2 days after stopping ziprasidone). Concomitant
medications were biperiden, temazepam, thioridazine, fresubin liquide, nitrazepam,
duovit, and vitamin B complex. At the time of death, she was described as cachetic and
malnourished (height 5’6 and weight 42kg). An autopsy revealed atrophic and




dystrophic heart muscle fibers which could be associated with toxins, infection, or
metabolic abnormalities. A consultant pathologist was unable to determine the cause of
death and did not find any changes in the myocardium suggesting a specific disease or
drug reaction. A consultant cardiologist reviewed the ECG tracings and felt the
bradycardia and T-wave abnormalities were consistent with abnormalities seen with
malnutrition.

128-108-607-0305 This 46 YO male took ziprasidone for 61 days at a dose of 80mg
daily. He had a past medical history significant for asthma, COPD, PUD, gastroenteritis,
microhematuria, and gallstones. During the study, he had a hospitalization for pneumonia
and gastroenteritis. Approximately 1 month later, he was found dead in a chair on his

. front porch presumably after mowing his lawn on a hot day. Concomitant medications at
the time of death were beclamethasone, metaproterenol, and Maalox. Autopsy revealed
acute and chronic asthmatic bronchitis and granulomatous myocarditis. The liver and
brain each had a granulomma-like lesion. The conclusion of the autopsy was that the
patient died from asthmatic bronchitis possibly exacerbated by lawn mowing. An
independent pathology consultant interpreted the histologic slides as focal myocarditis of
unknown etiology. The sponsor admitted that the exact cause of death in this case was
uncertain and offered several possible explanations(asthmatic bronchitis, possible heat
related illness, myocardial inflammation).

128-116B-508-0001 This 54 YO male took ziprasidone for 72 days, and his last recorded
dose was 120mg daily. His past medical history was significant for hypertension, COPD,
GERD, constipation, and peripheral vascular disease. He was found dead in his hospital
bed. Concomitant medication at the time of death included Procardia XL, ipratropium,
triamcinolone, albuterol, docusate lorazepam, aspirin, disulfiram, propranolol, and
ranitidine. The sponsor noted that the patient had an episode of chest pain approximately
1 month prior to death. ECG done at that time was reportedly normal. An autopsy
revealed severe generalized atherosclerosis, cerebral artery disease, visceral congestion,
COPD, cardiac hypertrophy, and vocal cord congestion. The investigator felt that the
death was due to atherosclerosis.

128-108-592-0750 *This 39 YO female received ziprasidone for a total of 7 days and the
last recorded dose of the drug was 120mg daily. She had a past medical history
significant for diabetes mellitus type Il, tobacco abuse and alcohol abuse. She was found
dead in her apartment. The diagnosis, according to the ME, was chronic alcoholism with
hepatic steatosis, supported by a clinical history of alcohol abuse. The sponsor noted that
decomposition of the body made a final post-mortem diagnosis difficult. The investigator
attributed the death to alcohol abuse and DKA (no supporting blood glucose or pH data
provided).

128-302E-319-0375* This 48 YO male took ziprasidone for 162 days and the last
recorded dose was 120mg. He had a past medical history significant for hypertension.
The investigator discontinued ziprasidone because of increasing psychopathology and
started the patient on haloperidol. The following day he was found dead in his apartment.




He had a prior history of water intoxication and associated hyponatremia. The sponsor
stated that the autopsy report was not available. A preliminary opinion from the ME
attributed the death to cardiac arrest secondary to sodium depletion associated with water
intoxication. Supporting data (serum sodium concentration) was not provided.

128-303-197-0299 This 79 YO female took ziprasidone for 30 days and the last recorded
dose was 80mg daily. She had a past medical history significant for ischemic heart
disease and atrial fibrillation. Thirty days after discontinuing ziprasidone, she experienced
a presumed cardiac arrest. An autopsy was not performed.

128-105-534-0021 This 70 YO female took ziprasidone for 5 days and the last recorded
- dose was 2mg daily. She was treated with ziprasidone for behavioral disturbances
associated with dementia. She had a past medical history significant for COPD, right
bundle branch block, tobacco abuse, hypothyroidism, and hip fracture. On the 5® day of
treatment, she developed shallow respirations and diaphoresis. She was taken to the
hospital, arrested and died. The death certificate listed acute cardiopulmonary arrest due
to arteriosclerotic cardiovascular disease as the cause of death. Concomitant medications
at the time of death included atenolol, ranitidine, levothyroxine, potassium chloride,
theophylline, heparin, albuterol, ipratropium bromide, diltiazem, furosemide, docusate,
mycolog, and glypizide.

*Indicates death was identified in the safety update.
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Study 054 was an open-label study comparing QT interval duration between patients
randomly assigned to ziprasidone, risperidone, quetiapine, olanzapine, thioridazine, or
haloperidol. Pfizer initiated the study to address concemns raised in the June 17, 1998 not-
approvable letter about ziprasidone’s capacity to increase cardiac repolarization.

We received a summary of the findings from study 054 on December 6, 1999 and the full
study report on January 3, 2000. My review is preliminary because the study report was
incomplete. It relied upon the square root method of correcting the QT interval for heart
rate. Dr. Laughren, prior to completion of study 054, had informed Pfizer that the square -
method causes a bias particularly for drugs that increase the heart rate. This bias was
discovered after study 054 was in progress but is a significant concern since many
antipsychotics increase the heart rate. While Pfizer provided summary data for analyses
that used other more appropriate methods of correcting the QT in a separate submission,
they will not provide a full presentation and discussion of these findings until they submit
their response to the not-approvable letter.

Study 054 began with a 7-day out-patient period during which pre-existing antipsychotic
medication was tapered. Patients then entered the treatment facility for a 7-day washout/
baseline period. Following baseline data collection, patients were titrated to the maximum

‘marketed dose for their assigned drug (80 mg BID for ziprasidone) and observed at
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steady state. (Drop-outs were replaced.) Because of different kinetic properties, the -
duration of the dose escalation period varied by drug group with ziprasidone éx_md
thioridazine having the shortest (10 days) and risperidone having the longest (18 days).
Once patients had achieved steady state and ECGs were collected, a protocol-specified
metabolic inhibitor was added to each drug group and observation continued. After ECGs
were collected in the presence of the metabolic inhibitor, treatment was tapered and
terminated for all patients.
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Daily ECGs were taken for the last 3 days of baseline. A single ECG was taken at day 2
of the dose escalation period and daily ECGs were taken for 3 days at steady state. Pfizer
timed the 4 ECGs taken during exposure to the estimated ¢ max for each drug. Daily
ECGs were also collected for 3 days in the presence of the metabolic inhibitor. A blinded
reviewer read all ECGs to manually measure the QT interval. The analysis focused on the
change from baseline that occurred at steady state and any change occurring in the
presence of the metabolic inhibitor.

I have attached some of the tables and figures from the study report and those provided in
‘a separate fax. Figure 2.1 shows that at steady state (period 3) all drugs but haloperidol
caused an increase in the heart rate. This certainly raises the possibility that the square

" .root correction method would not standardize the QT, and could more importantly, cause
a biased comparison with haloperidol. (I am showing the data for completers, but the
findings are the same when using all randomized patients.)

As a reminder, the haloperidol group was added to the study at the insistence of the FDA
because we were aware of a large amount of data across several NDAs showing that oral
haloperidol had no effect on the QT when compared to placebo. (One study was a 7-arm
_study that evaluated three doses of haloperidol.) Thus, it was our view at the start of study

54 that haloperidol would serve as the control arm providing a formal basis for
comparison. We also recommended that thioridazine be added as a treatment group since
there was some data suggesting that it prolonged the QT and there were also cases of
TDP reported in the post-marketing literature.

—
Figure 3.1 shows the change from baseline in the uncorrected QT. For drugs that cause an
increase in heart rate, one would expect the QT to decrease, as occurred with risperidone, -
olanzapine, and quetiapine. However, for thioridazine and ziprasidone, both of which
caused an increase in heart rate, the QT increased. (Haloperidol also had an increase in
QT, but the heart rate decreased from baseline in this group so that the increase in QT i
would be expected.) ' T

Figure 1.1.1 shows the square root corrected OTCs by treatment group whereas tables 6b
and 6c show OTCs using other methods of correction that do a better job of standardizing
the QT for heart rate. Focusing on tables 6b and 6c, it seems fairly clear that there are
only two between group differences in study 054 when using haloperidol as the basis for
comparison. Both ziprasidone and thioridazine clearly caused a prolongation in the QT
with the size of the effect much more impressive for thioridazine. The effect for
ziprasidone appears to be about 10 msec, which was similar to that observed in the NDA.
(Pfizer did not provide any statistical testing of these findings, but by examining the 95%
Cls, one can reasonably conclude that there is significant statistical evidence of a
difference when comparing either ziprasidone or thioridazine with haloperidol; the -
evidence for thioridazine being much stronger since there is no overlap in CIs.)

After seeing the findings from study 054, I believe there are three significant conclusions.
First, ziprasidone affects cardiac repolarization within its proposed dose range whereas




risperidone, quetiapine, and olanzapine do not have such an effect, at least within their

marketed dose range. Second, the size the effect attributable to ziprasidone is about 10

msec, which is similar to that observed in the ziprasidone NDA. Finally, thioridazine ~
clearly has a large effect upon cardiac repolarization that is almost certainly clinically

significant and life threatening. Several cases-of TDP have been documented with -
thioridazine use in the literature and significantly lower doses of thioridazine than that

studied in 054 have also been shown to prolong the QT.

I should also point out that patients in all dose groups seemed to tolerate the study fairly -
well. There were no deaths or serious events on drug, and no reported cases of TDP or

syncope. One patient on thioridazine had an adverse event reported as “QT prolonged”.

. The groups were also fairly comparable in the rate of discontinuation. For ziprasidone, 35

patients were randomized with 31 completing the study.

Pfizer appears to have concluded that study 054 shows that all drugs in the study
prolonged the QTC. This conclusion is apparently based upon the fact that there was a
positive change from baseline in QTC observed in each drug group. However, in my
view, the empirical evidence does not support this conclusion. An additional control
group such as placebo or even a lower dose of haloperidol that experienced significantly
less change in QTC during study would be necessary to justify such a conclusion.

The sponsor also argues that the size of the effect attributable to ziprasidone is not
clinically significant because of the absence of any clinical evidence of a risk and because
of the terfenadine experience. In the ziprasidone NDA, there was no compelling evidence
that sudden death was increased above background, no patients had QT prolongation at
levels considered clinically significant and there were no cases of TDP. It is true that the
experience with ziprasidone is in direct contrast to that with sertindole. With sertindole
the effect on the QT was larger, patients had clinically significant prolongation, and the
rate of sudden death appeared to be increased in both the NDA (compared to other
NDA-s) and in the European post-marketing experience. Pfizer also points out that
terfenadine at its ¢ max had a similar effect size and that no cases of TDP or QT

prolongation have ever been found with terfenadine in the absence of a metabolic
inhibitor. -

I think there are at least 2 problems with this line of reasoning. First, while the facts with
terfenadine are generally correct, patient exposure to parent terfenadine is fleeting - in the
order of a few minutes. So patients do not remain at risk, if there was any, for very long
until terfenadine is co-administered with a metabolic inhibitor. Second, the capacity of
any development program to detect an increased rate of sudden death is limited. It would
have to be a large increase compared to the rates observed in other NDAs for one to
reasonably conclude there was a signal of concer. Likewise, the timing of ECGs to ¢-
max may have not been sufficient to detect prolongation. TDP can be difficult to capture
-clinically unless investigators are looking for such events. Thus, the absence of any

clinical signal in the NDA development program is not a compelling argument that they
won’t necessarily occur.




