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RO78477—P01—1005: Mean+ —SD plots on Raw Data for Vital Signs Parameters and Q1

Vital Signe Param=ter=SBP (mmHg) when Standing+2m Race=WHITE
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RO78477-—-P01—1005: Mean+ —SD plols on Raw Data for Vital Signs Parameters and QToF
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R078477—P01—1005: Mean+ —SD plots on Raw Data. for Vital Signs Parameters and QTcF

Vital Signa Parameter=£BP (mmHg) when Supine Race=WHITE
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Note the table below shows comparable PK properties when comparing “Asian” to “white
subjects, yet the “asian” group had more AEs of postural dizziness than the “white” group
following Pal treatment (29% compared to 13% in these groups, respectively).
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1 1
Table 1: Comparison of paliperidone plasima pharmacokinetic parameters of both ethnic groups
Japanese!
Caucastan Japanese Cmc:?siau ratio! 90% CI (%)
9
3 mg 5D data
n 24 3 47 47
toe () 25021250 0861427 - -
Cone (pgfml) 359284 6601219 12946 101.50-165.13
AUCsn (nghiml) 594172714 79912413 - -
AUC, (ngh/ml) 2181 1142 241 +8432 118.70° 93.85 - 150.12%
tiz () 20854822 196+3.45+ ; -
CL/F (ml fmin} 306 1942 2371972 - -
3 mog AMD data
23 23 46 . 46
Cmgvam {ng/ml}) 1.0£7035 102+4.12 - -
13141822 1426938 - -
cm (ungmL) 1255705 1181395 102.56 £2.63-127.30
Corge (ng/ml) 10.1+382 960+3126 -
AUCaaan (nehimD) M3+ 140 10+782 101.97 £2.46 - 12611
FI (%6) 158%+184 4251126 - -
tir (B) 276420 2541351 - -
CLF {ml/min) 265+ 128 2421808 - -
6 mg SD data
n 24 23 47 47
tomn () 2380+164 289+376 - -
Con (ng'ml) 1271619 13848 105.37 829213389
AlGCasa (gh/ml) 142+578 1731876 - e
AUC= (nghiml) 513+236 565 £3682 169.80° 86.97 - 138.69°
te (B) 2361374 139+648 - -
CL/F (mlfmin} 246+ 132 216+ 7867 - -
! The presanted 1atio is calm! ted as the geometric mean Ratio and CI are constructed on log-scale and
backtransformed *p=22. *n=23. ¥ n=24 S n=46.

C. Vital sign and Safety Related Results from a Food Effect Phase I Studies P01-1008 and
P01-1012 with Vital Sign Assessments Conducted hourly Post-dose

The following was also provided in Section 7.1.8.3.1 of this review but is copied below for the
convenience of the reader and since it relates to the topic of cardiovascular effects near Tmax,
discussed in previous sections.

Caveat on Phase III results on BP and Timing of Assessments Relative to Dose, PK and other
Potential Time-dependent Confounding Variable and Relative to Fed Versus Fasted
Conditions.

The sponsor was asked to provide data for vital sign results near Tmax ideally from a
schizophrenia trial but the Phase III trials and the QT prolongation study, Trial -SCH-1009 did
not include assessments at multiple time-points in order to enhance capturing Tmax or other
time-dependent confounding variables. Study -1009 only included baseline and end-of-study
vital sign assessments (this study is described under Section 7.1.12). The sponsor provided
results of Study SCH-1009 in response to this inquiry which is described in the previous
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subsection of this section (Section 7.1.13 B) but had a limited number of subjects and used 3 and -

6 mg dose-levels. Also vital signs were only conducted at pre-dose, 24 and 48 hour post-dose
time-points on selected treatment days.

It is first notable that both food effect studies did not include ECG assessments during study drug
exposure (end-of-study and screening assessments were conducted).

POI-1008 SD 15 mg Pal (  eomamm and Phase 11T formulations) Food Effect study (in
bed for up to 36 hours post-dose).

The undersigned found results of Study P01-1008 in the NOOO submission that had vital sign
assessments hourly over 36 hours with some additional time-points thereafier at 48, 72 and 96
hours post-dose. This study used the 15 mg Phase Il formulation in fasted state, 15 mg wm

———— infasted state and 15 mg enmme—"——  fod state which should the -

Jollowing results on supine BP:

e Increase BP (from predose values) occurred in all groups starting near 29 or 30 hours
post-dose in under each fasted treatment condition and near 25 hours post-dose in the
fed condition that appeared to peak at 36 hours (but possibly later since the next
assessment did not occur until 48 hours post-dose) in each of the fasted conditions and
in the fed condition.

o The maximum mean increase in BP (systolic) observed-at 36 hours was highest in the
fed- = condition (13.5 mmHg), next highest in the fasted = condition (9.9 mmHg)
and lowest in the Phase Il fasted condition (7.3 mmHg).

e Peak BP increases may be in part be reflecting the time-point upon which subjects were
not longer required to be in bed (following their 36 hour PK sampling). Yet, differences
were observed between treatment conditions with the fed state being associated with the
greatest increase in BP. Maximum mean increase in sBP may be even greater than the
above values since the above values were found in the last hourly vital sign assessment
(at 36 hours-post-dose) while the next hourly assessment did not occur until 48hours
post-dose with little to no change in BP observed at this time-point.

o Given the above findings it is critical to note that subjects were to remain in bed
through the 36 hour time-point (for blood sampling) and subjects received lunch at 4
hours PK sampling). Dosing was given in the morning.

e Group mean decreases occurred in all 3 treatment conditions at most time-poinis

during the first 24 hours or longer after dosing with the greatest decreases occurring in
the Phase Il fasted condition..

Only selected sections of this CSR was reviewed (SAEs, ADOs, Attachment 5.1 on vital sign
results and other selected sections).

The following table shows the results discussed above (taken from Attachment 5.1 in the CSR of
this Phase I study).
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STUDY JJPRD RO76477-P01-1008

Cutput DV5.01: Vital signs - Descriptive Statistica (continusd)

Analysiz Set: Safety

Baga ----e----mee -~ CNANGE ------mmmm- - e
N Mean. = =D Mea Min Max M=an N Maan SB pais] Had Min Max

Supine SBP (mmig})

SCREENING .
Screaning 949 122.0 3.58 12x.5 103 140

TH3 FASTED
Fradase . &6 117.4 9.28 116.2 1060 141
1H 66 113.5 10.23 114.¢ 83 143 117.4 &5 -3.8 1.03 4.85 -3.5 -32 a9
2H 66 112.9 9.44 113.5 92 142 117.4 66 -3.5 0.939 9.08 -4.9 -31 16
e &6 114.9 9.26 114.0 9 139 117.1 €5 -2.6 1.07 2.80 -1.9 -22 12
4H & 114.0 9.79 113.5 §9 138 117.4 65 -3.3 1.04 .43 -4.9 -39 15
SH 46 116.8 9.15 11€.0 89 142 117.4 €6 -9.5 1.08 8.83 -1.4 -21 19
&H . R 114.1 94.83 113.0 54 140 117.4 66 -3.3 1.16 9.41 -2.9 ~-37 21
H 46 119.1 9.76 110.9 99 184 117.4 €6 -7.2 1.25 1a.16 -7.5 -23 a7
aH &6 148.7 9.52 1908.0 81 149 117.4 €6 -9.& 1.14 9.3140 -9.5 -23 2q
SH &6 148.5 9.7 107.0 93 133 117.13 €5 -9.9 1.12 9.05 -3.9 -32 1z
14r 46 119.5 19.05 198.5 94 154 117.4 17 -5.7 1.25 10.22 -7.9 -45 27
11H 86 113.3 9.55 112.4 7 130 117.4 66 -4.1 0.99 .01 -4.4d -24 12
12H 66 1l12.s4 8.99 114.90 84 135 117.4 €5 -3.8 1.22 3.89 -3.90 -27 13
138 & 110.4 7.99 149%.0 97 132 117.1 €5 -£.9 1.02 9.22 -6.9 -28 12
148 &6 111.5 11.21 1408.¢ §2 149 117.4 & -5.9 1.15 9.31 -5.5 -30 22
1SH 66 lasz.a 7.45 110.9 9¢ 129 117.4 4 -9.4 1.17 g.49 -9.9 -29 15
16R 66 108.7 7.790 108.0 §31 127 117.4 1 -8.7 1.08 9.80 -7.5 -29 12
178 46 107.5 7.35 1497.9 849 1289 117.4 £6 -3.9 1.13 3.1% -4.4a -239 11
18H 46 108.1 9.63 147.4Q 84 129 117.4 & -9.3 1.139 .54 -9.0 -35 11
19H 56 109.1 1J.46 107.90 87 138 117.4 €& -9.3 1.13 9.89 -9.8 ~-29 15
aon 66 1d9.7 4.93 111.¢9 $2 131 117.4 (X1 -7.8 1.14 9.45 -9.2 -24 19
21H &6 148.9 4.56 143.0 87 123 117.4 65 -2.5 1.15 3.39 -9.4 -31 17
azH & 114.9 9.10 149.0 92 127 117.4 5 -7.3- 1525 — 121 -7.0 -35 16
23H &6 183.3 9.46 110.9 TT 137 117.4 €8 -7.5 1.33 19.79 -7.9 -44 16
241 56 112.5 4.97 112.0 97 138 117.4 €6 -3.8 1.12 9.13 -4.@ -31 15
251 &6 116.9 9.68 117.@ 4 137 117.4 €5 -9.8 1.09 9.7 -8.5 -13 13
260 & 1i8.3 19.23 118.5 57 143 117.4 & 1.0 1.29 14.23 2.9 -22 23
27H & 116.4 19.37 11e6.9 94 150 117.4 €5 -0.& 1.23 1¢.02 1.8 -22 23
288 46 115.2 4.72 114.5 g4 135 117.4 6 -2.1 1.13 a.21 -3.5 -2 21
291 a 117.9 11.48 117.5 108 178 11l7.4 29 J.5 1.33 11.23 -1.9 =21 4z
191 a6 117.7 11.94 117.5 9 154 117.4 [X3 2.3 1.z8 19.41 -1.5 -28 a2
110 &6 118.7 11.99 11i8.4Q 99 155 117.4 (] 1.3 1.44 11.87 1.5 -27 24
zm 4 118.0 9.537 116.0 102 140 117.4 £ a.7 1.09 9.84 1.¢ -23 20
330 46 118.1 9.38 118.9 101 143 117.4 €S 7.8 1.15 3.41 1.0 -27 25
14H 6 131.4 - 9.43 121.5 104 152 117.4 68 4.1 L.14 2.25 3.5 -22 31
ASH &6 121.7 19.15 121.2 105 1&0 117.4 & 4.3 L.23 3.72 4.9 -29 EL:]
16H &6 124.7 19.738 124.0 103 157 117.4 (1 7.3 1.20. 2.72 7.0 -15 36
48H & 116.5 9.44 116.9 3 141 117.4 [ 24 -g.a 1.12 9.03 -1.5 -22 25
218 & 118.7 9.95 117.S5 99 149 117.4 5 1.3 1.02 9.25 1.a -232 18
I6H 56 128.3 3.89 118.9 %9 141 117.4 €5 2.9 1.12 9.11 3.9 -15 26

o FASTED
Pradase 63 116.2 7.90 114.0 104 134
1H 62 11z.9 9.31 112.9 93 143 114.2 &3 -3.4 1.18 9.323 -5.49 -39 23
M &3 114.5 10.91 114.9 §5 143 11&.2 63 -1.8 1.44 11.41 -3.9 -2 a3
3R €3 114.4 9.99 115.0 93 133 11§.2 63 -1.9 1.19 9.44 -3.9 -2q 22
4H E & 114.7 9.51 115.¢0 94 140 115.2 &3 -1.5 1.04 9.25 -1.9 -14 24
SH €3 115.7 ?7.56 116.48 97 134 11£.3 62 -4.5 1.29 9.48 a.5 -28 23
sH €3 114.9 4.92 112.90 23 133 116.4 (¥ -2.7 1.22 9,864 -3.0 -3z 18
H 62 148.9 4.73 108.9 83 134 114.2 63 -7.4 1.18 3.33 -7.0 -32 1z
aH &3 108.¢ 19.32 1496.9 45 141 1i8.2 63 -9.13 1.38 10.33 -8.0 -34 19
I §2 1048.5 9.88a 197.0 79 134 115.2 €3 -7.8 1.4 18.£9 -7.0 -34 27
194 53 119.48 9.38 110.90 83 137 1l16.1 €2 -5.8 1.13 g.49 -5.5 -27 15
118 £3 113.5 1a2.91 112.9 90 146 11&.2 €3 -2.7 1.31 19.39 -4.0 -26 27
121 & 112.3 9.91 112.9 €3 135 116.2 &3 -3.4 1.z3 19.23 -2.49 ~25 232
120 52 l1l1l.5 3.87 11z2.0 $0 140 11s.2 63 -4.7 1.3g9 10.94 -1.0 -24 35
148 & 119.3 8.26 111.9 47 127 11s8.3 62 -5.% 1.14 g.97 -5.5 -24 17
151 & 189.7 12.75 114.¢ a4 123 116.2 €3 -€.5 1.2 13.17 -7.9 -27 18
leH a 109.49 9.38 14a9.90 &0 139 11&.2 €3 -7.3 1.15 9.03 -7.9 -22 16
170 . 63 149a.4 14.21 149.9 %0 134 115.2 63 -7.9 1.12 q.89 -4.4 -27 11
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-Supine HR showed mean increases that appeared to coincide with the above mean BP
increases as shown in the following (taken from Attachment 5.1 of the CSR):

STUDY JJFRD RO75477-P01-1008

Cutput DVWS.01: Vital Signs - Descriptiwve Statistics

Analyals Set: Safety
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PH3 FASTED
Pradose
1H
2"
IH
4H
SH
&H
H
8°H
9H
104
11H
1z2H
13H
14H
1SH
16H
170
18H
1sH
20H -
21H
2R
230
a4H
25H
2610
271
28H
29H
30H

31H
I2H
3"
348
35H
361
48H
72H
96H

- TPASTED
Predose
1H
2H
3H
4H
SH
&H
TH
aH
SH
104
1in
1zH
13R
14H
15H
16H
174
18H
19H
291
210
2ZH

é6
(1
(1]
65
&6
6
66
11
66
&6
1
66
L1
19
&6
56
66
&6
L1
11
46
46
46
&6
&6
&6
66
a6
&6
&6
66

§6
13
&6
&6
£6
113
56
(13
13

58.3
56.9
57.5
56.2
58.1
67.1
&7.3
£2.7
40.1
4d.9
59.3
465.5
632.7
59.2
58.9
57.3
§5.6
55.8
56.89
56.2
57.3
56.49
56.9
59.7
§6.40
8.7
72.5
7¢.0
§9.38
75.3
.8

3.2
69.0
§7.2
§5.7
2.7
5.7
86.2
64.2
54.7

4.46
§.36
7.92
1.59
4.22
.96
9.74
9.69
4.99
9.335
7.76
2.48
9.94
7.56
9.41
9.30
3.14
4.95

10.17

9.14

11.08

9.25

19.15

9.66

13.67
11.19
11.76
11.46
12.54
13.29
12.41

11.44
13.4a9
11.85
11.38
12,11
11.51
10.95

3.22
9.51

58.5
56.30
57.4
56.40
58.9
56.40
87.40
41.5
0.0
€0.0
59.0
§4.0
43.5
59.5
58.9
57.49
54.9
55.5
55.5
55.5
56.5
57.9
56.0
58.49
§4.5
87.0
7d.4
%9.90
58.0
732.5
74.9

74.9
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231 53 59.2 9.59 59.0 41 a4 58.56 €3

g.€& 1.02 8.08 2.0 -26 15
240 §3 §6.1 12.28 §4.9 45 109 58.2 £3 7.5 1.55 12.33 7.9 -29 30
25H &3 79.3 11.73 a9.0 49 1o 58.8 63 11.7 1.30 19.39 12.40 -1z 30
26H a2 3.5 11.61 71.9 5¢ 107 58.6 63 14.9 1.48 11.54 15.0 -17 46
A7H 83 79.4 13.42 68.0 47 124 58.8 €3 11.8 1.34 10.84 11.9 -15 44
281 §3 &@.2 11.20 $6.0 50 108 59.§6 63 9.5 1.12 2.89 10.9 -1d 32
29H a2 12.2 12.41 71.9 5& 113 58.6 63 14.5 1.31 14.449 13.4 -13 42
114 62 74.5 10.73 4.9 54 103 58.5 €2 18.0 1.M 12,51 17.4Q -15 aq
10 § 71.%9 11.19 1.0 51 104 54.5 L ¥ ] 13.2 1.26 19.02 13.9 -19 37
A2H &3 58.9 19.88 §7.9 44 106 58.8 €3 9.3 1.07 9.49 9.9 -18& 29
£l ) 63 86.4 10.40 &46.40 E 2] & 58.5 63 7.8 1.17 9.31 7.0 -3z 27
340 & £5.1 10.12 632.8 a3 97 54.¢& 63 §.58 1.09 9.54 7.0 -24 23
a5H . &3 72.7 11.408 72.0Q 54 116 58.5 63 14.1 1.07 9.49 14.49 -9 37
36H &3 7.0 18.63 78.0 54 14 589.& &3 19.4 1.21 10.41 19.9 -12 46
460 & §6.8 9.49 57.0 45 92 54.4 &3 2.0 1.32 10.44 10.40 -27 32
72H §3 54.7 9.25 54.0 44 g4 58.8 €3 6.1 1.17 9.32 &.9 -24 2
S6H B §2.9 2.64 €4.0 42 & 53.6 &3 5.2 1.49 11.81 7.9 -48 29

W FED

Pradose 72 548.3 9.79 58.9 49 99
1" 12 56.3 9.62 66.0 50 95 50.9 72 7.5 0.e5 7.348 7.0 -1i2 a4
24 72 a5.6 10.45 85.0 44 108 9.9 72 5.7 0.91 7.74 6.9 -9 29
3H . T2 52.1 3.65 &l.a 45 ag 53.8 72 3.3 0.87 7.35 3.0 -17 24
4H 2 §3.0 9.26 &2.4 42 93 58.¢ 72 4.1 0.B6 7.27 4.0 -15 25
SH 7z 56.9 9.57 §6.90 49 109 58.9 72 a.0 0.87 7.36 4.9 -10 25
sH ’ 72 £6.3 10.61 54.5° 45 93 58.8 72 2.0 1.04 9.83 7.9 -18 32
= 72 §2.9 9.35 52.0 42 91 54.8 72 4.1 0.90 1.83 4.0 -12 23
14 12 §2.12 9.62 52.0 43 92 54.89 72 3.3 1.19 19.02 3.5 -22 37
9H 72 £1.9 9.53 £9.0 45 82 54.49 72 2.1 1.04 a4.79 1.a -18 28
lan 2 §2.1 19.29 52.0 43 109 . 549.8 71 3.2 1.09 8.42 3.9 -29 24
113 72 66.3 1¢.23 85.5 43 99 59.8 72 7.5 0.94 8.09 7.9 -11 31
128 72 56.9 19.45 87.9 415 99 59.4 72 a.0 1.01 4.57 7.2 -15 31
131 12 £2.4 10.81 §0.5 41 105 59.3 71 ER 1.19 19.04 2.0 -13 a7
14H 72 50.3 8.93 59.90 14 54 59.39 72 1.4 0.93 g9.31 2.2 -24 26
is5Q - 72 5a.7? 14.36 57.40 43 0 56.8 72 -2.1 1.07 3.11 -1.9 -27 25
16H 72 539.3 12.87 58.5 41 109 59.9 T2 9.5 1.25 19.59 Q.5 -32 33
171 72 57.1 9.31 57.9 490 a7 59.9 72 -1.8 1.09 9.19 -2.9 -31 22
18H i 22 57.4 9.34 57.0 a2 a4 59.9 72 -1.4 1.05 4.92 -1.9 -23 22
19H 2 58.7 12.15 s8.d a2 g4 59.49 72 -8.F- - leld - 833 9.5 -33 27
208 72 58.9 9.17 57.9 24 51 59.8 72 9.0 1.z27 19.80 9.0 -38 29
21H 12 59.3 3.87 59.90 42 a5 54.89 72 g.4 1.14 9.85 a.5 -32 ag
214 7z £1.5 10.19 &0.5 43 24 58.9 73 2.7 1.39 11.a1 2.0 -32 a7
234 12 §32.9 11.45 §2.40 44 121 59.9 72 5.0 1.41 11.99 5.4 -32 45
4R 72 £a.4 10.99 57.0 45 117 53.3 2 10.0 1.29 10.94 14.5 -13 41
25H 12 75.6 13.78 732.5 54 140 59.3 72 16.7 1.57 13.30 15.5 -14 a1
260 2z 17.2 12.23 5.0 54 113 59.¢9 72 19.4 1.48 12.35 19.9 -12 46
27H 72 5.9 12.38 74.0 53 113 52.3 72 16.23 1.52 12.91 16.9 -5 Sg
268H 72 74.2 13.903 13.0 53 122 - 59.%8 72 15.4¢ 1.44 13.23 15.9 -8 456
25H 72 78.4 13.564 76.9 56 129 58.49 72 19.8 1.50 12.71 14.5 -1 51
30H 71 78.4 14.66 76.49 54 132 58.48 71 13.6 1.51 12 .83 19.9 -3 4
iim 71 76.9 12.82 74.90 54 113 59.7 71 17.3 1.33 11.54 &.0 -6 S1
321 72 73.9 15.34 79.5 52 153 9.8 72 1s.0 1.7 14 .91 13.2 -7 a5
i3g 72 73.3 15.85 Ta.Q 45 134 53.4 72 4.4 1.75 14 .94 11.9 -11 ¢
348 71 78.9 12.21 70.9 51 105 58.7 71 12.2 1.17 11.853 10.9 -7 48
35H 72 78.4 13.42 7.0 57 134 58.3 72 19.5 1.42 12.02 19.9 -1 5
3&H 70 42.5 14.5 79.4 53 152 58.3 7Q 22.3 L.65 13.77 20.9 -2 94
48K 71 79.2 19.497 71.9 48 103 58.9 71 11.3 1.14 9.81 11.9 -12 42
72H 71 £7.2 19.64 a7.49 44 107 58.49 71 4.3 1.0& 8.99 7.9 -14 a3
961 71 55.9 5.56 §4.9 19 93 59.9 71 7.1 1.080 9.41 7.9 -15 23

It appears that the above study did not include orthostatic vital sign measures during treatment
but reported AEs of orthostatic hypotension that were greatest in the 15 mg fed state compared
to fasted = and fasted Phase Il formulation conditions (7%, 5% and 2%) respectively. The
most ADOs occurred in the

No SAEs or deaths occurred.
ADO:s of dystonia were observed in a few subjects in the 15 mg Phase Il fasted and 15 mg
fed conditions. One ADO due to tachycardia and dyspnea occurred in the fed w= condition

but not in the fasted conditions.

The most ADOs occurred in the 15 mg fed state as shown below (found in the CSR).
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Table 16: Adverse Bvents Erading so Discomizuadon of Treament
(Snady RO76477-DIE-1008: ATt Subjects Analyzis Sed)

Subi.nr. Period  Body System
Age (¥1s) Treatmene  Preferred Tarm
Race  Gromp Reportad Term

Craitome Severity
Omnzei Tim2  Action Taken Relationship
Turath Conrx Taken Sesms

P = T

Treatmeni A- 15 me FR OROS pabiperidowe FPhase 3 formnistion in fasted state

100802 Pemod2  Contr & pesiph nervous sysism disordess
a3 FH3 Dystonis
Whir FASTED Acge dystmz

1d 10:25 Resolved Moderatz
%00 Desmanent stop Possible
Yas No

Ed 9:55 Resohved Modezata
4:30 Pesmanent stop Possible
No No

Amgiety
100808 Period 1 Pspchiainic disorders
Whits . FASTED Depression

2d 16:20 Rasolved Mild
0:30 Pemwamest stop Probable
No Mo

3d 16:20 Unknown Moderata

Pesmanest stop Protable
No No

2d 14:20 Resolved Modegaze
200 Dessnapest stop Protable
No No

T rmvemen - - =

100819 Perodl  Cenlr & periph nervous system disordess
36 PH3 Dystocia
White PASTED  Acwte dysionia

1d #49 Resoled Moderatz
0:36 DPermamesat stop Prabable
Yes No

100864 Pagod]  Cenir & peciph nervous system disorders
P PH3 Dystonia

1d 11:09 Razolved Mpoderata
X01 Permsment stop Probable

White  FASTEE  Acute dystomia Yoy No
100875 Penod] Psychamic disorders 4d 745 Resolved Moderate
i BH3 Agitation 5d 20:00 Permment stop Possible
White FASTED  Agitation No Mo
Psyrhiawic disordars 4d 10:15 Resolvad Moderara
Deprazsipn 3d F1:30 Permment stop Possible
Deprassed o No
Psychiatric disoedars 44 . Besohwd Modegatz
Somnolanca 8d Dermapent stop Possible
Sommolance No No
Treatment B: 13 mz FR OROS paliperidone S  formulafion in faded state

100828 Toriad1  Ceniy & pesiph nervous system &zordess
23 - Hyperkiresia
White  sasiby  Akathisia

430 Basolved Moderate
1d 3435 Desroanent stop Drobable
Vs Ne

100862 Donadd  Cenir & pesiph nervous system disordess
» - Ptozis
Black  rasiHp  Presis

13:435 Rasolved Moderat=
10:03 Permomesyt stop Protable
Ve No

100831 Period2  Respimtory system disordzrs
i - Couzlénz
White 1naoice  Productive cough

Respimtory systemn disepders. -
Phiyngitis
Som throat

Skin an appendages disorders
Sweating increased
Night swepats

44 23:49 Resolved Moderate
8d 13:00 Permemest stop Douktfal
Va3 Ne

4d 23:40 Rasolved Moderate
1id 3:45 Peceaanent stop Doubcfal
Teg No

4323:43 Resolvad Mild

8d 0:00 Permanent stop Doubeful
Yes No
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Trestment C: 13 mg FR ORO3 paliperiione “Smmmy  formulation sfter consumption of high-

fai bresddast .
100811 Derindl  Cooir & periph nervous sysiam disorders 14 3:35 Ramlved Moderata
i @ (FED Diystonia 8:02 Desmanent stop Probable
White Acute dystoniz Yos No
100813 Pmiodl  Heart rate and shythm disordess 1d 3:00 Resolved Modemre
» w . FED Tachyrandia 1d 6:03 Pesmiment stop Probable
Asfan Simus ackyrardi Yoz No
Respiratary system disondars 1d 6:35 Rasolved Modezatz
Dyspanea £7:01 Pegenment stop Pozsible
Dyspaoza : Yes No
100816 DPeeadl  Cenfy & permh nervous system Geordess 018 Persistinz Moderata |
3 ap FED Headache 3 1:42 Pesmament stop Passible
White Headache Yes- No
100824 Pepiod!  Centr & pesiph nervous system disorders 1d 1:35 Razohied Moderate
27 g FED Digziness 855 Pesmavent stop: Possible
Asiam ' Dizzdivess Y3 No
100859 Peiodl  Respiratory system disordess &d Resolved Modesate
p @ FED Upper resp tract indoction 4 Peymament stop No¢ relzisd
Whi Pespimatory troct infecson Yag Ne
100861 Perod!  Cenr & periph nervous systam dizorders 1d 4:27 Resolved Moderate
20 w» “FD Dystopia L:I8 Permanent stop Probuble
White Acute dysthomia Yag No
100872 Pajodl  Cenw & pesiph nervous system disorders 16 10:05 Rezolwed Modemte
15 o FED Dystonia 3:30 Penmment stop Probable
Black Aoate dystomia Yaz No
Cauly & pesiph nemous sysiem disorders 1d12:05 Resolved Moderav=
Hiperkivasia 300 Pesraanent stop Probable
Abaibisia Va3 Neo
Psychiaimic diserdags 2d 12:00 Resohad Moderaia
Argaty 18:05 Dermanent stop Possible
Amiisiy XNo He

Table 10: Adverse Eveats Leading 1 Discoatimation of Treatmane (continaad)
(Stady ROTE477-POE-1008: ATl Sabjects Analysis Seg)

otz: Onz additional subject (100836} discontimed at the stzrt of Pamipd ¥ due to adversa averis ha

experianced jn Desied | with Treatment C. The adverse events he expesienced in Period 1 were not of
© significant sevecity to warant withdmwal of the sabject by the fnvestizator, but the subject was concerned

and anxious thar tha adverse events could posantially be more severe in the following period 2né decided to

discomtinee from tha stody before proceedinz io Period 3. The different adverse everss the subject

expestonced dming Period 1 are dascrifed in 2 parmtive.

Cross-reference: Appendin 3.6.4 ' . 3

A%

The above subject 100856 had postural hypotension, dystonia and other events that ultimately
lead to an ADO in period 2.

AEs of tachycardia or palpitations were reported in 5 total subjects and were reported twice in
some subjects such that: 4 of these AEs occurred in the fed contions, 2 of these AEs occurred in
the fasted = " condition and 2 AEs were reported in the fasted Phase III condition..
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SD 12 mg Pal Food Effect, Postural Study (in bed versus ambulatory) P01-1012
Note that respiratory (nasal congestion), musculoskeletal (e.g. muscle spasm), vomiting and

dizziness occurred in a larger incidence of subjects in the fed versus fasted conditions (coped
from the CSR in the 120-Day SUR).

Table 9: Incidence of Common Treatment-Emergent Adverse Events by Body
System and Prefermed Term :
(Stady PALIOROS-P0L-1012: Safety Analysis Sef)
Ped Ambulant Fasted Ambalant Fasied Bed
(Treatment A)  (Treaiment B) (Treatment C) Total

Body Systemr or Organ Class MN=62) (N=64) A=54) Q=19
Dictionary-derived Term n (%) n {%5) n (%8} n {%0)
Total ne. subjects with adverse events 15 (24) 16 (25) 12 (19) 36 (49
Nervous system disorders . 10 ( 16) o (i) LEGL)] 24({32)
Dizziness 7(11) 5(8) 3(% 12¢16)
Headache 2( 3) £(8 58 9 (1)
Sommolence (3 1{2) 1(2) £(5)
Disturbance in atenton 3(3 () 0 EREE)]
Gasfrointestinal disarders 58 19 5¢( % 14¢19)
Nazuses 2(3) 2(3) 1¢2 5(7
Vomiting (5 0 1¢ 2 £(5)

General disorders and adminisiration 4¢ 8 1{2) EXEE)! - Y] o ’
site conditions

Asthenia 0 0 2( 3) 2(3H
Psychiatric disorders 1(2) 4( 6 2 )
Anxiaty 0 (RN ] 2(3)
Respiratory, thoracic and mediasfinat {6 Y 3(35) (9
disorders

Nasal congestion EXEE)] jy 2{3) 4{5
Musculoslieletal and connective iissue I( 1R Q3] 201 6( B
disorders :

Muscle spasmis 2{ 3 0 Q 2(3)
Infections and infestxtions 0 2{(3) 0 (3}
Upper respiratory tract infecrion 0 I3 1) 2(3)

NOTE: Incidence iz based on the number of subjects, not the nmnber of events
Only adverse events with an incidence of st least 2.5% in at least 1 treatment group are included.

There were no deaths or SAEs and only 3 ADOs of dystonic-related reactions in 2 subjects (1 in
the fed and the other in the fasted state) and a respiratory system ADO (nasal congestion) in the

fasted treatment condition.

The following additional safety findings are noted:

*  “One subject (000027) experienced adverse events that included palpitations,
heart rate increased, and blood pressure increased after receiving 12 mg
ER OROS paliperidone in Treatment A (Attachment 3.1)
(see Section 4.4.2.2). According to the vitals signs measurements, this
subject experienced pulse rates above the normal range during the study
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(maximum of 146 bpm 30 hours after study medication administration).” Treatment A
'is the fed condition.

The below table shows mean increases in heart rate that were
condition (from the CSR).

STUDY BALICROS-F01-1012

Cutput DVS.01: Vital Signs: Descriptive Statistics on Raw Data ana Change rrom Baseline

Analyais Set: Safety

H

SD

e

Supine pulssa(/min)

SCREENING

FED AMEULANT
Predose
9H

24h
301
48h
2n
j6h

FASTED AHBULANT

Prenose

ai

24n

30H

48h

72nh

96h -

FASTED BED
Fredose
aH
24n
EXo:)
i8h
2n
26n

74

22
&2
58

sa
57
58

§7.4

£€0.2
55.0
54.7

0.9

NHBAWND
PR e e e
CorHoRmOo

01 ~1 Iy <1 Y 0y U8

10.11

a.75

9.25
10.01
13.49
11.990
12.11
11.27

§.12
3.732
9.36
11.98
10.233
10.45
19.86

7.65
3.78
9.32
10.59
10.23
9.940
9.49

£7.9

59.4
£2.5
2.0
78.9
€8.0

£5.90

Supine SBP results are shown below.

ears
Ap%n Orl
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Min Max
51 83
51 79
52 a9
51 98
54 148
52 121
52 110
52 107
51 840
31 a9
58 a9
52 99
52 99
53 95
50 9
51 79
50 &8s
51 a5
53 112
50 a9
43 94
51 86

Basge
Mean

63.2
€0.2
€0.2
63.2
0.2

€Q.2

Tmmmmsmoeeoseeeoe o CHANGR - m e oo
34

N

62
548

58
57
58

£4
59
59
5¢
58
58

This Way
g\no\

grealest in the fed

Mean

et et
~R SR A

e
»l i

-
~HB BB

:};\'u (4]
W .

[F RN -

- Y

Mamo- o

€D

1

Halaidt
(S RINEI

M o B

1.17
1.27
1.65
1.41
1,25

L.24

a.es5
§.10
13.69
10.7%
11.87

10.€5

.33
9.99
13.04
11.04
§.€5
10.41

Mz2a Hin

Max

-17
-12
-10
-13
-17
-11
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hée Ooww

cooQuna
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-29
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Output DVS.01: Vital Signs: Deacriptive Statistics on Raw Data and Change rrom Baseline (continuaa)

Analysis Set: Safety

Base -------ee----c-o- - CRANGS - -mmcmmmmemmaa o
N Mesn £o Med HMin Max Maan, ¥  Mean SB S M2a Min Max
Supine SEP (mmHg)
BCREENING
- 74 118.1 2.72 118.5 110G 136
FED AMBULANT .
Predose &2 1l16.7 19.51 117.¢0 97 133 115.7
9 §2 114.2 9.99 112.5 29 138 115.7 62 -2.5 1.29 10,15 -1.0 -29 29
24h 58 114.9 11.1a 112.5 95 144 115.6. 58 -2.7 1.55 1l.e2 ~3.0 -33 23
398 58 129.2 9.43 121.5 100 124 115.6 58 3.8 “l.43 10.83 4.5 ~23 25
48n . 58 121.2 14.12 121.5 100 14¢ 118.8 58 1.6 1.z0 .19 &.0 ~15 29
72h 57 1290.4 9.0 121.9 54 138 116.9 57 3.6 1.25 9.42 3.0 -23 27
9en 58 1189.9 11.58 120.5 27 140 115.6 54 1.3 1.45 11.05 1.0 -19 42
PASTED AHBULMNNT
Predose a4 115.4 11.85 113.5 82 1339 115.4
9H 44 149.9 9.95 107.5 96 136 115 .4 64 -5.5 1.21 g.71 -6.0 =31 17
24h 59 113.¢ 11.56 112.¢ 91 138 115.¢& 59 -2.0 1.51 11.58 -2.0 -25 24
308 59 119.5 14.97 113.9 99 139 115.6 'S9 i.e 1.43 11.01 3.0 -23 17
460 59 119.4 9.63 118.0 98 139 115.5 9¢ 3.8 1.14 8.78 4.0 -13 ‘22
12h 58 118.8 9.83 119.¢ 94 139 115.9 58 2.9 1.38 10.17 2.5 -14& 27
1313 5& 118.0 9.24 119.5 99 139 115.7 58 2.3 1.25 .52 3.0 -23 27
FASTED BED
Fredose 64 116.7 104.92 116.0 %9 134 115.7
9H 44 112.39 18.25 119.9 95 139 118.7 64 -3.8 1.30 10.42 -3.0 -39 21
24n &2 1i2.9 19.29 112.9 g9 139 118.6 62 -2.8 1.32 10.37 -1.5 -3Q 23
198 62 119.3 la.92 117.9 0@ 159 115.¢ 62 2.6 1.75 13.75 3.5 -19 €0
46h &1 120.1 9.35 120.0 100 139 115.4 &1 1.7 1.31 10.25 4.0 -20 30
72h 50 121.1 11.28 121.0 80 140 116.7 60 4.3 1.38 10.65 4.0 -25 25
960 60 1159.9 9.95 118.9 100 140 116.7 (3] 2.3 1.93 7.99 2.8 -17 Le
e e
7.1.13 Withdrawal Phenomena and/or Abuse Potential
The submission does not include special safety trials. This drug class is not known to show ‘
withdrawal or abuse potential effects in Phase III trials (refer to labeling of approved drugs).

_7.1.14 Human Reproduction and Pregnancy Data

The submission does not include special safety trials. The sponsor indicates that there were not
pregnancies during any of the clinical trial.

7.1.15 Assessment of Effect on Growth

The submission does not include special safety studies.

7.1.16 Overdose Experience

The following is italicized since it contains some reviewer comments and conclusions by the
undersigned reviewer (unless otherwise specified).

Section 7.1.18 on a review of the literature revealed overdose cases involving Ris that generally
did not reveal any new findings that differ from that already described in this review. Note one

307

g



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

overdose subject had QT prolongation. See section 7.1.12 of a special OT interval study
conducted with IR Pal. - :

Note some SAEs and/or ADOs of “overdose” or related events in Pal trials, as indicated in
previous sections of this review. A description of any new remarkable findings that differ from
that already described in other sections of this review. The SCS has a section Jfocusing on
overdose experience (section 6.5 in 2.7.4 of the submission). Overdoses occurring in the Phase
I trials were reviewed by the sponsor and 3 subjects are described as having “excessive”
overdoses of 24 g, 270 mg and an estimated overdose of 135 to 405 mg in each of these 3
subjects, respectively (numbers 300095, 300359 and 502135, respectively). Subject 50215 who
had the highest estimated dose, was admitted to the hospital on the day of ingestion (exact times
were not found in the sponsor’s summary) with “prominent dysarthria” and a blood pressure of
100/60 mmHg. The subject was a 35 year old male.  Subject 300359 (270 mg overdose)
became unsteady and fell. CPK was 342 on admission and his urine drug screen was positive
Jor tetrahydrocannabinol. The 24 mg overdose was associated with nausea, sedation and
headache. All 3 subjects recovered from their AEs associated with overdose.

Additional subjects were found by the sponsor to have “overdoses” (in excess of assigned dose
level) ranging from 6 mg to as high as 60 mg. The observations of these subjects, as described in
section 6.5 of the SCS did not yield any new and remarkable clinical information.

7.1.17 Postmarketing Experience

Paliperidone is not marketed in any country (as previously described in this review). Therefore,
there is no postmarketing information on the drug. However, risperidone is marketed and is
metabolized to the active compound of Pal (9-OH risperidone) as previously described. The
submission contains some postmarketing information on risperidone. Postmarketing information
of US marketed drugs is provided in periodic safety reports and other submission under the
Risperdol® NDA. Postmarketing information on risperidone is also described in current
approved Risperdol® labeling.

The Clinical Overview Module 2.5 of the submission summarizes the postmarketing information
on risperidone based on the sponsor’s results of their pharmacovigilance database (through
4/30/05, in which risperidone was first licensed as an antipsychotic agent in 1992 in the UK).
The sponsor indicates that the frequency of case reports of “pituitary tumor, enlargement or
related abnormalities for risperidone” is rare (<0.01%) and that their data do not provide
evidence for an increased risk for breast cancer in males and females treated with the drug.
Worldwide exposure of risperidone is also reported to be over 22 million person-years.

Reviewer Comment. [n the opinion of the undersigned reviewer, postmarketing data poses
major limitations in finding a potential safety signal, such that failure to show a safety signal is

not adequately assuring that a potential safety signal does not exist,

Refer to Section 9 of this review for recommendations relevant to a potential carcinogenicity of
Pal.
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7.1.18 Review of the Literature

Methods of the Sponsor’s Literature Search. The sponsor conducted a search of the literature
using several standard databases (e.g. Medline, Embase and others) using search terms of 9-
hydroxyrisperidone, 9-OH-resperidone, 9-hydroxy-risperidone, paliperidone, and CAS Registry
Number 144598-75.4.

237 publications were retrieved from the search. 88 of these articles were selected for review of
the full text on the basis of these selected articles containing reference to “safety, tolerability,
toxicity, adverse event(s), overdose, pregnancy, lactation, or QT prolongation” found in the title
or in the abstract of the given article. However, if the term “toxic” appeared in a given title or
abstract, and was used in the context of plasma levels in absence of clinical toxicity or safety
information (e.g. articles focusing on methods for monitoring plasma levels), then article was not
reviewed by the sponsor. '

The results of the sponsor’s search are outlined below, as part of the reviewer’s comments.

Reviewer Comments on the Results of the Sponsor’s Review of the Literature. The sponsor’s
review of the literature generally did not review any new or remarkable clinical information.
The following are some key findings described in the review:
o Potential risperidone-drug interactions are suggested.
o Additional articles on pharmacokinetic properties of risperidone
o A few articles on QT prolongation in which the following findings are noted by the
undersigned reviewer:
o) One article (Admamantidis, MM, et al., 2000) is reported to show that Ris is
similar to a class Il anti-arrhythmic drug with respect to potential arrhtymogenic
properties depending on “predisposing factors” based on drug effects on the action
potentials recorded from rabbit purkinje fibers (1 uM Ris and 3 uM 9-OH-Ris resulted in
a +99+14% and +118+28% change in “class Il effects, " respectively, in which a
“drastic” lengthening in the duration of the action potential and an early-after-
depolarization were observed).
o Preclinical evidence for greater binding of 9-OH Ris in myocardium compared to
plasma (Titier et cal., 2002).
o Extrapyramidal side effects (EPS): EPS rated on the SAAS was found to be correlated
to plasma levels of 9-OH Ris and Ris, respectively (Spearman’s p=0.76, p<0.01 between
active antipsychotic fraction and SAS score (Yoshimura, et cal, 2001).
o Prolactin serum levels were weakly correlated with serums levels of 9-OH Ris
(Spearman’s p=0.28, p value could not be found in the review) and were not correlated
with Ris (Bruggeman, et al., 2003).
o A few overdose cases involving Ris are reported in the literature but generally did not
reveal any new, clinically remarkable findings. However, it is notable that one case of a
21 year old schizophrenia female patient who ingested 50 tablets of 2 mg Ris had sinus
tachycardia of 149 bpm and QTc of 414 mscec (type of correction could not be found in
the review) at 4 hours post drug intake. 9-OH Ris serum levels were 100 ng/ml and at
48 hours post-ingestion serum levels decreased to 59 ng/ml. Generally, QT or QTc

€
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intervals of less than 450 msec are not considered clinically remarkable. However, a
QT prolongation effect of Ris must be considered which may have greater clinical
relevance in patients at risk. Although, note that this patient was female, of which
Jemales are generally considered show a longer QT interval than males and may be at
greater risk for QT prolongation or adverse effects of QT prolongation.

1t is not clear if above key findings are reproduceable. However, the above findings are
generally not unexpected given the existing knowledge of drugs in this drug class. Regarding
potential drug-drug interactions in the literature, OCPB input on Pal-drug interactions is
pendmg

7.2 Adequacy of Patient Exposure and Safety Assessments

See previous subsections regarding limitations with the safety data provided. Refer to the final
section of this review for comments and recommendations.

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and
Extent of Exposure) Used to Evaluate Safety

Description of Studies, Safety Datasets and other Aspects of Exposure and Safety
Assessments. To avoid redundancy, refer to Section 4 for a description of studies and overall
enumeration of subjects and refer to Subsection 7.2.1.3 provides the enumeration of subjects by
duration of a given treatment. Section 7.1 describes each safety dataset (pooled and unpooled
datasets) and the safety assessments conducted.

Patient Exposure. This subsection provides more detailed information in the enumeration of
subjects that was not provided elsewhere in this review and within accordance with the Clinical
Review MAPP. Enumeration of subjects by treatment group or condition of a given safety
dataset is provided as well as enumeration of subjects by additional subcategorles (e.g.
subcategorized by disposition, number of completers).

Tables in this section were copied from the submission.

Pooled Pivotal Phase I1I Trials (-303, -304, and -305). The table below is of the 3 pivotal
Phase III trials that were pooled for safety analyses.

Enumeration of Safety Populations and Completers in Completed Phase III trials.
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Table 3: Number of Subjects Randomly Assigned to Each Trestment Group
(Poaied Double-Blind Studies RO76477-SCH-303, 304, 303: All Randomized Subjects)
PFROROS PAL Olanzapme
Placebo Img Smg 9mg 12mg 15mg Total 1o mg
MN=360) (N=127y  (N=235y (N=R4T) (N=242)  (WN=115) (N=D66) (N=366)
- n (%) n (%) u (%) n (30 1 (%a) n (%) n (%) u (%)
AR 3601007 127(100) 235(100) 247(100) 242(300) 115(100) 966 (100) 366 (100}
randonszed
suhjects
Subjects 355(99) 127(100) 235(100) 246 (=993 242(100) 113(98) 963 (=99  164(99)
evaluable for
safely® .
* Subjects who recerved at least 1 dose of study madicafion.

The following enumerates subjects in various treatment by disposition categories.

Table 4: - Study Completion/ Withdrawal Information
{(Pooled Double Blind Studies R076477-SCH-303, 304, 305: Safety Analysis Sef)
ER.OROS PAL Olanzapine
Dlacebo Img Gmg ¥ mg 12 mg 15mg Toral 10 mg
@=355)  @=127)  (N=235)  (N=246) (N=242)  (N=113) (N=963)  (N=364)
n (%) n (%) e (%) & (%) & (3% o (%) o (%) (%)

Completed 142(40)  70(55) 131({56) 164(6T) 1s5{6%)  82(73) 602(63) 223(63)

Withdrawn 113 (60) » 37 (43) 104 (44) 32{33) 87({36) 31 (27) 36i (37 136 (37)
Subject choice 36¢10)  I1T(13)  28(12) 281 29(12) §¢3) 108(1) _ 33(9)
{subject withdrew . T ’
consank)

Lost to follow-up 6(2) (D oD 200 10(H 207 24(H (3

. Adverse event 1805 (D OW(TH 1004 14¢ 6 404 735y 21(6)
Death 0 ] a 0 L] G [ 1{<l)
Study medication i(n D 0 ] (D 202 & 1y (1
noa-complianca

Lack of efficacy 44(41)  31(249)  46(20)  42(17)  29(13)  14(12) 162(17)  39(18) £
Other () 403 502 0 2 13 3(3) 14D (Y

1 Elderly (unpooled) Phase IIX Trial, -302. The following enumerates subjects in various

treatment by disposition categories.
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Table 5: Study Completion Wrthdrawal Infonmation
(Smudy RO76477-SCH-302 Safety Analysis Set}
Pizcebo ER GROS PAL Total

{N=38) (N=76) N=114)
. B (%} T (%) o (%o}
Completed 26 { 68) 64 (B4) 90 (79
Withdrawn 12¢32) 12{16) 24 (21
Lack of efficacy 8(18) 3( 49 9( 8)
Adverse event 3¢8) (7 8( 7
Subject choice (subject withdrew consent) 1¢3) 2(3) 3I(
Death 1¢3) 0 1( B)
Study medicstion non-complianca 0 (D 1{ B)
Othar* 1( H{D) 2( 2

4 These inchadad discontinnation on Day 36 due to personal circumstsnces for the sabject
in the paliperidone group and discontinuation en Day 32 due to lack of study
medicaiion at the site dor the subject in the placebo groap.

Cross-reference: Mod$.3.5. 1'\R076477-SCH-302\Sec4.1

The following discussion is the enumeration of subjects receiving 6 mg or higher daily doses of
Paliperidone in Phase III trials. The dose-level of at least 6 mg was chosen for this discussion
since this is the recommended dose for treatment in proposed labeling. Although, note that
proposed labeling also suggests a 3 mg daily dose level, as well as higher than 6 mg dose-levels

as being effective.

The following outlines the number of ITT Safety sub]ects and completers in completed Phase L1
trials of subjects receiving at least 6 mg daily of Paliperidone, as specified:
e Inthe 3 pivotal Phase III trials (Studies -303, -304, and -305):
o 806 subjects received at least one dose of 6-15 mg of Paliperidone (the Intent-to-
treat Safety Population) and an additional 127 subjects were in the ITT safety
- population of the 3 mg Paliperidone groups
o 532 subjects in the 6 to 15 mg Paliperidone group completed the study and 70
subjects in the 3 mg groups completed the study.
In the elderly phase 111 3-12 mg flexible daily dose trial (-302):
o 76 elderly patients received at least one 3-12 mg daily dose of
Paliperidone.
o 64 subjects were completers.

Ongoing Phase I1I “Prevention of Recurrence” Trial -301. This ongoing trial has a DB
phase and assignment to study drug remains blinded. As of the 5/31/05 cut-off date 462 subjects
enrolled in this study. Since this study remains blinded and is ongoing, only information on
SAEs and deaths are provided (e.g. enumeration of subjects by treatment, duration of treatment,
and other exposure information cannot be found or are not provided, and the sponsor clearly
states that safety results on AEs and clinical parameters are not included in the submission).

Enumeration of Subjects in Longer Term Open-label Extension Trials.
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Long term exposure was only examined in the above tabulated open-label (OL) extension trials
(-702, -703, -704, -705).
Table 6 Swudy Complstiew’ Withdrawal Infosimation Through 31 May 2005
(Pooled Open-Eabel Studies RO76477-SCH-702, 703, 704, 705 Safaty Aualysis Set)

Dol —  — PaliPali — Obem/Fali — - Totel Palipecidonz -

Pali Durazion, n {3%) Pali Duration, » (37) Pali Dusation, n (%) Pahi Dimation, o (34}

=3 months >3 mondhs <3 mondhs =3 montls <3 months >3 month: <3 mondlis >3 meaths

QEl07) QELN) NEIT8) QES0S) QELS (R=143) eI (ETI6)

Completed 1] 5{(H & 9B 0 ¢ ¢ H{Yy

Onpoing © WB) F{WG B(4T) 364(73) 31(20) 107(75) 163({4}) 568(73)

Withdrawn LB1(57)y 36(20) 65(53) 132{26) T5(7H) 34(2% 21(5% 194(25 -

Subjact choice(sabject  23(21} E1{ 9} 34(19) Q{1 37(2%) M{1O) {2 8I{1YH
withdrew conseat)

Lost io Silow-up h T¢5 B(H I5(H 98 (Y My 23(H

Advere avent TN 3(H B(8 W(H WD 403 410 W(H

Diaath 1] [ @ L] 0 1I(ny ¢ 1{=1}

Other {2 5(4H {17 (D W1 ML B SN

* As of 31 May 2005.

So far (as of the May 31, 2005 cut-off date), only 14 subjects have completed the OL extension
trials.

The Safety Update Report (SUR) provides additional safety information from the OL extension
trial dataset from the following subjects that are enumerated in the table below on the basis of
exposure (as copied from the SUR). Note that the number of subjects receiving Pal treatment for
at least 6 months and for at least 12 months, respectively, meets ICH guidelines.

Table 12: Total Drration of Faliperidona Exposure — Double-Blind + Open-Labet - Through

1 November 2005
(Sradies ROTE47T-SCH-02, 703,704, and 705 Sadety Analysis Saf)
— PlaPali ~ —P2BPali - — Olez/Pali -- ——Total — .
(5=236) (=635} =149 =17
Totul duratioa of zady medicston (day)
N s 685 i) 1170
Categary, & (o)
Wsak 1-4 35 (L5 Wy i419 BN
Wk 3-8 1(H nYe) 15{ 7 76 ( &
Weok §-12 (N E5) 15 § 21( 5
Wk 13-16 (Y BN 13(.5) 66{ &}
Wick 17-2¢ (Y L5 ${Yy 7(4H
Waak 21-24 Wy 23 11{ 4 B
Waak 25-28 15y I Y] 3(9 67( &
Weak 20-32 B3(H $S(1Yn B{R 135 (1)
Weak 33-36 I» 43( 7 Y 61( 3
Wiak 37-40 Y E )] 7¢3) 24
Wk 43-44 1905 3¢ 3) 24 ( 10) 6 ( &
Weak 4348 (D L)) 15(8 SL{ 4
Waak 490-12 I6( 15y H{Q k18 0)] 114 (1
=wesk 52 (B 193428 16{ & 28 (1%
Ao (ST) 1954 (125.8%) M7.0(12633) 1B5.8 (I31.1%) 1047 1307)
AModizn 1836 2370 182.0 218.0
Range (3380 06453} 2379 0455

ok Z_(f peteai=d by eldS 5%

Enumeration of Subjects in Phase I/1I Trials.
The 17 Pooled Phase I/II trials of healthy subjects (includes some cross-over studies and some
placebo controlled trials) enumerates subjects in this safety dateset.

e Paliperidone, OROS®: 275 subjects

o Immediate release (IR) or other formulations of paliperidone: 219 subjects

e Placebo: 62 subjects

(V8]
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e



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

e Risperidone: 52 subjects

The 3 schizophrenia Phase I trials were pooled for integrated safety analyses with subjects
receiving at least one dose of study drug enumerated as follows:

e Paliperidone, OROS®: 111 subjects

¢ IR formulations of paliperidone: 34 subjects

¢ Risperidone: 55 subjects

Other Phase I/lla studies are shown in a separate set of tables below that were not pooled for
integrated safety analyses since these studies differed drastically in study design such as in the
patient population examined (e.g. renal impaired patients) or in were a study focusing on a
specific and unique objective (e.g. a study focusing on cardiovascular effects). These 7 studies
consisted of a total of 298 subjects received IR or OROS paliperidone of which 93 of these
subjects had schizophrenia or schizoaffective disorder.

Section 7.2.1.3 below provides exposure to study drug in various studies.

7.2.1.1 Study type and design/patient enumeration : o

See section 4 of overall study design of each study and enumeration of subjects.

7.2.1.2 Demographics

Demographic information was previously described in Section 6.1.4 for the completed Phase I11
trials. Phase I studies were generally conducted on healthy adults, unless otherwise specified in
summary tables in Section 4 of this review.

7.2.1.3 Extent of exposure (dose/duration)

Although this subsection only focuses on treatment by dose-level and by duration, in accordance
with the MAPP. Other aspects of the extent of exposure were previously provided.

Pooled Completed Pivotal Phase III Trials The following table summarizes exposure by

duration of treatment in the pooled, pivotal Phase III trials (of primarily non-elderly adults)
which used a parallel-group, fixed-dose design (copied from the submission).
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Table 8: Extent of Exposure
(Pooled Double-Blind Studies RO76477-SCH-303, 304, 305: Safety Analysis Set)
"ER OROSPAL : Olanzapine
Placebo 3mg 6mg Omg 12 mg I3 mg " Total 10 mg
N=333) (¥=127) (N=1233) N=246) (N=242) (N=113) (N=D63) (N=364)
Total duration, days :

N ’ 335 127 235 246 242 113 963 . 364
Category -n{%) 1 {%) . nQs 1 (%) 1 {%) n (%) pCe 0 n(%)
=7 33(9 10( 8) 23(10) 19( 8) 261 6(3) 84( 9 260D
8-14 3410 8( 6) 2(9% 13(5) 12( 5) 2(2) (6 (4
13 -21 N N @) 19(13 2{9 18( D 6(N (% 8( 9. 41 (11)
22 -28 43 (13) 10( 8) H(H 16(7) 18(7 (D 0(n (9
29 -35 22(6) 6( 3 11 (35) 13(3 8(3) 49 42( 9) 19(35)
=36 130 (42) 74 (58) 136 (38) 167(68) 162(67) 86(76) 625(65) 233(69)
Mean (SD) 284 (13.66) 32.1 (1344) 313(14.17) 345(12.87 33.3(1395) 363 (11.50) 333 (1347 33.7(12.73)
Median 280 410 410 420 4120 20 420 4290
Range (1:30) (1:48) (1;48) (149 (1;51) (1:47 (1;31) (1:32)

Note: The duration of exposure includes days on which subjects did uot actually take study medication.

Completed Elderly Phase III Trial (Study -302). The following table summarizes exposure
(in duration) and the overall mean and median dose-level in subjects in the elderly flexible dose
(3-12 mg/day) Phase Il trial (copied from the submission):

Table 8: Extent of Expozure
(Study R076477-SCH-302 Safety Analysis Set)

Dlacebo EB OR08 PAL
: N=38) =76
Total duration, days )
N s 76
Catagory, a (%)

=7 3 H D

3 -1 Y 1I{ D

15 -2 {3 1{ Iy

n-% 39 1( 1)

29 -33 M H (%
=36 . 27(7) 66 ( 87)
Mean (SD) 34.9 (12.835) 88237
Median 2.0 430
Ranve 843 (#.45)

Hote: The duration of expasure nchirdas days on wiicl subjects didanot actuzlly ke sady medication.
Cross-zefarence: SCH-302'Sec4.6

Ongoing Phase III Prevention Relapse Trial -301
This study has a DB phase and is ongoing with data blinded such that mformatlon by treatment
group and duration is not provided at this time.

Ongoing Open Label Studies. These studies are ongoing 6 month (in the elderly study, -702)
or 52 week OL Pal trials (primarily non-elderly Phase III trials, -703, -704 and -705).

These trials are the sponsor’s main source for providing longterm safety, yet trials remain
ongoing. See subsection 7.2.3 for a discussion relevant for adequacy of overall exposure and for
longterm exposure, while the data supporting conclusions under subsection 7.2.3 are provided
below, as required by the Clinical Review MAPP.
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The sponsor provides safety data of ITT safety population using a May 31, 2005 cut-off except
for deaths and serious adverse events in which an August 31, 2005 cut-off date was employed (in
the NOOO submission). Updated information was reviewed in a 120-Day SUR which covers
exposure (section 7.2.9).

The following table shows exposure duration, mean and median dose for OL trials of which trial
employed a flexible dose design of 3 to 12 mg daily of OL Paliperidone using starting daily dose
of 6 mg (table is copied from the NOOO submission). See section 7.2.9 for updated information.

Table 10: Extent of Exposure to Open-Label ER ORQS Paliperidone Through 31 May 2005
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 703 Safefy Analysis Set)

PlaPali PaliPal Olan/Pali
(N=235} =683) @E249)
n (%) , n (%) r (%)
Total duration, days
N 233 683 249
Category, n (%)
Weak 1-4 . 40017 123(18) 54(22)
Weak 5-8 £0017) 87(13) 30012
Week 9-12 71 (10} R
Wesk 13-16 8( % 435(h 19( 8
Weak 17-20 13 8 39¢ 6) AT @)
Week 21-24 a 2601 63 10} 20( 8y
Wezk 23-28 219 66 ( 10) 4y -
Weak 29-32 : ({6 I 18( 7
Week 33-36 5( 9 - 39( 6 S(H
Weak 37-40 13( & 41 H 13( 5}
Weak 4144 13(8 26( 4 13( 3)
Weak 4548 1{=B (Y I(H
Weak 49-52 1{=1) (1) 201y
= Waek 52 XD 400 Coigel)
Mean (5D) 127.8 (94.30) 1318 €94.29% 121 8(93.25)
Median 1240 133.0 1120
Range (1;366) 1,371 (2:376)
Wway
appears TS |
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Table 12: Total Duration of Paliperidone Exposure — Double-Blind + Open-Label — Through 31 May 2005

(Studies RO76477-SCH-702, -703, -704, and -705: Safety Analysis Set)

Pla/Pali Pali/Pali OlanPah Toial
(N=2335) (N=683) (N=24%) N=1167)
Total duration of ER OROS paliperidone (day)
N 235 683 249 1167
Category, u (3%) ’
Week 1-4 4017 41 34( ) 9B
Week 5-8 4017 53(8) 30(12) 123 (11)
Week 9-12 1) 121 (18) 2(9 170 (19
Week 13-16 8( 3 82(11) 19( 8) 109 ( 9
Week 1720 13(6) 49(7N. (Y 8B(D
Week 21-24 16(11) 30(4) 200 8) w(hH
Week 25-28 (% 58(8) 24 10) 103( 9
Weel 29-32 14( 6 T2(11) 18( 7 104(9)
Week 33-36 16( D 50(® 8(3) 8B3I( T
Week 3740 13( 6y 49(7 13( 3) BCO
Week 41-44 13(& 36(5) 13¢5 62( 9
Week 4348 1({=H 37(5) L@ 40( 3)
Weel: 49-52 1(=t) 16 ( 2} (D 19( D)
»week 32 {1 17(2) 1{<=1) 200
Mean (SD} 127.8 (94.30) 171.5 (95.45) 121.8(93.2% 152.1 (97.46)
Median 124.0 1710 112.0 1400
Range (1;366) Q61 ) R § 1% 02,3

The following table provides mean, median and range of dose-levels of OL trials, combined (as
copied from the submission).
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Table 11: Paltperidone Exposure - (Mean, Mode, Minimum, and Maximum) -
(Studies RO76477-SCH-702, RO76477-SCH-703, RO76477-SCH-704, and R076477-SCH-703:

Safety Analyzis Set)
Pla/Pali Pahi/Pali Olam/Pali Total
] . (N=235) =683} (N=24%) =1167)

Mean dose (days on drug only)

N 235 681 247 1163

Mean (SD) 992N 9.8 (2.43) LRERE) 98 (234)

Median 93 9.0 90 9.0

Range (3;15) G20 (3;15) (3:27)
Mode dose {days on drug only}

N . 233 679 247 1159

Mean (SD) 10.02.39) 9.9 (278) 97249 - %9 (2.68)

Median 99 9.0 %0 9.0

Range (3:15) (327 3:15 (321
Minimem dose (days on drug only)

N 235 - 681 247 1163

Mean (SD) S 82199 82210 82150 §2(2.04}

Median 90 9.0 9.0 9.0

Range (G3;15) (3:27) 315 G2
Maximum dose (days on drug only)

N 235 681 247 1163

Mean (SD} 11.0 Q.76) 111 (3.27 11.2(3.18) 11.1(3.15)

Median 120 9.0 9.0 I %% A

Range (3:27 (6;36) (5:30) (3;36)

Ouly exposure during the open label phase 1s incladed.

Longterm Exposure When Combining Exposure of DB Lead-in Trials with Exposure of
OL Extension Trials.

e

The following table enumerates total Paliperidone subjects in the safety data set by duration of
Paliperidone exposure when combining the 6-week exposure during the DB phase lead-in
Studies -302, -303, -304 and -305 with exposure during the OL extension studies (the 26-week
Study -702 and the 52-week Studies -703, -704, -705). Also mean and median dose-levels are
provided in the table that follows (as provided by the sponsor).
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Table 13: Total Duration of Paliperidone Exposure - Double-Blind + Open-L.abel —

Through 31 May 2005

{Stadies RO76477-SCH-302, -303, -304, -305, -702, -703, -704, and -765: Safety Analysis Set)

Total Palipenidone (N=1523)

Total duration of study medication (day)

N 1523
Category, n (%6}
Week 14 32221
Week 3-8 B3N
Weak 9-12 170 (11)
Week 13-16 109( 7
Week 17-20 83( &
Week 21-24 F6( 3)
Week 23-28 103{ D
Week 29-32 104( 7D
Week 3336 83( 3
Week 37-40 73 3
Week 41-44 62( 4
Week 45-43 40( 3)
Week 49-32 19( 1
> Week 52 20010
Mean (SD) 121.7(101.79)
Median 80
Range (1414

Table 14: Mean Mode, Minimum, and Maximum ER OROS Paliperidone Doses -

Donble-Blind + Open-Label

(Studies RO76477-SCH-302, 303, -304, -303, -702, -703, SCH-704, and SCH-705:

Safety Analysis Set) .
Total Paliperidone (N=1323)

Mean dose (days on drug only)

N 1321

Mean (SD) 240263

Meadian 2.0

Range .17
Mode dose (days on drug only)

N 1509

Mean (SD) 94 (3.13}

Median 9.0

Range 32N
Mirimum dose (days on drug only)

N 1521

Mean (SD) 1.7{2.35)

Median 9.0

Range 0;15)
Mazximum dose (days en drug only)

N 1521

Meazn (SD) 11.6 (3.80)

Meadian 120

Range (3.60)
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See a discussion and reviewer comments on longterm exposure relevant to ICH guidelines in
section 7.2.3, in accordance with the Clinical Review MAPP.

Phase I/II Trials.

A total of 152 subjects in the above healthy subject Phase V/II trials received at least one dose of
3 to 6 mg of Paliperidone and 200 subjects received at least one dose of a higher dose level of 9
to 15 mg. Most subjects completed these trials (generally over 90% of subjects in any given
group among the trials).

Refer to section 4 of the number of subjects in each set of pooled Phase I and individual Phase
/11 trials. ' :

Refer to Section 7.2.9 for updated longterm exposure and safety information that met ICH
guidelines for longterm exposure.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

In accordance with the Clinical Review MAPP this subsection describes secondary datasources.

The 120-Day SUR provided the bulk of longterm exposure data, althdugh up to approximately 6
months of longterm exposure results were provided in the N00O, as previous discussed.

See Section 4 for a listing of additional submissions and the review strategy.

Refer to section 7.2.3 regarding a more detailed discussed on longterm exposure relevant to ICH
guidelines (in accordance with the MAPP).

A review of the literature is provided in this review. Pal has not been marketed in any country
such that postmarketing data does not exist. The sponsor provided some postmarketing
information on Risperdol,® as described in section 7.1.17 of this review. Current approved
labeling of Risperdol® provides postmarketing information and other safety information on this
related drug. v

To avoid redundancy and to enhance continuity and flow in this review results of other sections
describing safety results from the above secondary data sources are not described in this section.

The last section of this review provides recommendations relevant to safety.
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7.2.2.1 Other studies

Other studies are addressed in other sections of this review (refer to Section 7.1 and Section 4 of
this review and section 7.1.12).

7.2.2.2 Postmarketing experience

Paliperidone is not approved for the market in any country, as previously described, in
subsection 7.1.17 which also discusses postmarketmg information on the approved related drug,
risperidone (Risperdol®).

7.2.2.3 Literature

Refer to Section 7.1.18 which includes a description of methodology and findings found in the
submission, as previous described.

7.2.3 Adequacy of Overall Clinical Experience

In accordance with the Clinical Review MAPP, this section discusses adequacy in meeting ICH
guidelines on the extent and duration of exposure for assessing safety.

Reviewer Comment.

The information provided in the 120-Day SUR met ICH guldelmes Jor 6 and 12 month exposure
and ICH guidelines were met for short-term exposure within an adequate dose-range (as
provided in the N00OO submission).

Y

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

This topic is regarding preclinical information. Refer to Section 3 of this review for any relevant
and significant preclinical findings identified and conveyed to the undersigned reviewer by the
Pharmacology Toxicology Reviewer who is conducting the preclinical review.

7.2.5 Adequacy of Routine Clinical Testing
- Concerns with the clinical data were previously discussed in appropriate sections in this review.

Refer to the last section of this review for any additional comments or recommendations that
may apply to this topic.

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup
Refer to Section 3 of this review which describes any relevant and significant issues conveyed by

the OCPB reviewer conducting the review of studies on this topic that were submitted in this
NDA.
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7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and
Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study

See the final section of this review.

7.2.8 Assessment of Quality and Completeness of Data

Several questions remain at the time of this writing regarding quality and completeness of the
safety results. Before discussing questions relevant to this topic, it is important to note that
clinical research databases and the ability to capture all adverse events can be a challenge in
any given clinical trial (e.g. consider the AE coding system that may be employed, consider the
potential diversity across investigators in how a clinical situation may be assessed and
diagnosed that may be subject to the clinical practices of their region, their training and other
Jactors). While keeping this in mind, questions remain regarding the quality and completeness in
capturing all subjects with a specific type of adverse event in the AE database, such as
suicidality (refer to Section 4.1.4.6) and possibly others that occurred during the treatment phase
of clinical trials (e.g. such as events believed to be part of an overall pre-existing condition
and/or adverse events captured using a broader AE term that could have been reported using a
term such as “excacerbation of schizophrenia”). Note the SJollowing: ~--~ -
©  The sponsor made an effort to identify subjects with suicidality that were reported
using another SAE term that they did not capture in their results on suicidality
(they reported these uncaptured subjects in the original NOO submission). This is
described in section 7.4.1.6 of this review. The sponsor accomplished this by
reviewing safety alert forms. So the following questions remain:
* Could there could be additional uncaptured subjects that were not
considered as requiring a safety alert form (so were not reviewed for
suicidality)? It would seem that any subject with suicidality would have a
Safety Alert form submiited (even it another term were used such as
“exacerbation of schizophrenia”) since suicidality is potentially life-
threatening but it is not clear to the undersigned reviewer if this was the
case for all such subjects (e.g. if the investigator considered it to be partof
an overall condition).
® Are other subjects that were not captured for a given specific type of AE
because they were events considered as part of an overall condition or
reported using a broader AE term?
While it is helpful to use broader AE terms such as “exacerbation of schizophrenia” that
could be considered clinically representative of the overall clinical Dicture at the time of
the event(s) (such as a subject who becomes suicidal and increasingly psychotic who is
believed to have these events as part of their disorder), it is also important to include
more specific AE terms that do not infer causality (e. & psychosis, suicidal ideations).
Without recording these additional terms (as AE terms in the CRF ) it would appear that
these more specific events would not be captured in the sponsor’s AE database. Also if a
given set of events were not considered to be of the nature fo warrant submitting a safety
alert report then it is not clear how multiple events would be recorded in the case that
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one term is believed to capture all events (e.g. “dizziness” in a patient that was also
having a decrease in blood pressure). Section 7.1.4.6 of this review Jor more details on
capturing and enumerating events of suicidality. Teleconference minutes with the
sponsor’s clarification on their search methods for revealing uncaptured cases of
suicidality are provided later in this subsection (to be entered in DFS as a separate
document). ,

* In addition to the above, there is also the question of capturing subjects who withdrew
from the study early for reasons that may be unclear (e.g. subjects who withdrew
consent or were noncompliant that in turn, led to early withdrawal). - Early withdraw
such as a subject that is noncompliant or a subject who withdraws consent (or possibly
who has exacerbation of their psychotic symptoms) could in some cases be associated
with clinically remarkable adverse events or an SAE at or near the time that the given

subject was noncompliant leading to their early withdrawal. The sponsor was inquired

about this concern and was given examples of subjects (see Attachment | of this review
Jor a listing of these subjects to which a response is anticipated but appear to be
pending at this time). The following is one example of these subjects:

O Subject 503018 in Study -305 in the original NDA submission was withdrawn due to
noncompliance” after 4 days of stopping the study drug (drug stopped on Day 20 and
withdrew "due to noncompliance" on Day 24) who had abnormal LFTs on Day 15 and
"onward" (elevations of up to approximately 5 times the ULN, first observed on Day 15).
Values normalized on Day 29 (9 days post-treatment cessation): This subject was found
in the narrative section of subjects but was not checked off in the narrative summary

table (preceding the narratives) as having either an SAE or as "premature discontinued." -

This subject cannot be found in line listings of SAEs or ADOs. The narrative indicates
that the elevations in LFTs were not reported as AEs. Please clarify and provide the
rationale for how events of elevated LFTs were actually reported in subjects and clarify
why the drug was stopped and why the subject was noncompliant.

O Subject 100057 also had AEs that he could not tolerate on the same day of having study

"~ medication stopped "permanently on Day 22 as the subject withdrew consent.” This
subject is recorded on the narrative summary table as only having an SAE and is not
checked off as being an adverse dropout ( the "premature discontinued" column on page
1773). The following are excerpts from the narrative page 1815:

The subject was discharged from the hospital portion of the study on Day 20. At the scheduled Day 22
visit, he reported side-effects that he "could not tolerate" (restlessness and inability to sleep) (source:
CIOMS). Study medication was permanently stopped on Day 22 as the subject withdrew consent. Vital
signs were within normal limits but slightly higher than at earlier readings (138/91 mmHg standing; 141/72
mmHg supine); temperature was 36.4 degrees. Laboratory analyses on Day 22 (end of study) revealed a
creatine kinase (CK) of 2201 U/L (reference range: 18-198 U/L); all other laboratory values were reported
within the normal range. At baseline (Day -2), the baseline creatine kinase value was 186 U/L. The
serious adverse events "elevated CK" and "neuroleptic malignant syndrome (acute EPS side effects)"
were reported on Day 24 and Day 25, respectively; the elevated CK was considered life threatening.

* Another reason for concern in identifying and enumerating subjects with a specific type
of adverse event is that subjects with clinically remarkable adverse events could not be
Jound described in key and relevant in-text sections of the integrated safety summary
section of the NDA which was found in the SCS (a few remarkable subjects were
described in some key sections of the SCS but often subject numbers were not provided
with reference to a narrative location). The following subject is an example (the
sponsor was inquired about this subject and others as listed in Attachemtn 1 of this
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review (fo which responses are either pending or were received and are under review).
This subject was found briefly described in an in-text safety section of one of the study
reporis (CSRs) of the Phase Il trials (on page 122 of the CSR of Study -304). [t is also
not clear to the undersigned reviewer if “exacerbation of schizophrenia’ in this subject
which was reported as an AE leading to early withdraw (reported as an adverse
dropout) occurred secondarily to the clinically remarkable cardiovascular events (e.g.
a given subject may not report symptoms or may not appear fo be in physical distress
due to an acute psychotic state that may have been exacerbated secondarily to
undetected physical distress): '

@]

Subject 300541 had “syncope,” bradycardia and “pauses” described but the

terms syncope and pause or sinus pause could not be found in line listings of

ADQOs or SAEs (although the SAElisting has this subject listed with terms of

bradycardia, dizziness, heart rate irregular and hypotension as preferred terms

and as verbatim terms except the heart rate irregular had the verbatim term of
delay in pulse). The SAE listing also shows that no action was taken with
treatment (“none” listed under the “Action Taken with Treatment” column).

According to the narrative and the ADO line-listing of this subject, the study drug

was siopped due to “exacerbation of schizophrenia” (the ADO line listing

indicates that the study was drug stopped on Day 5). The above cardiac related

SAEs were reported on Day 5 (hypotension and dizziness) and Day 6 (heart rate

irregular and bradycardia). This subject also met outlier c¥itéria for orthostatic

hypotension but a description of this subject in in-text sections of the SCS

Jocusing on orthostatic hypotension, potential pro-arrhythmic related events, on

SAEs or ADOs, or on subjects who were clinically remarkable outliers on vital

signs or ECG assessments could not be found in the SCS (a word search for this

subject in the SCS pdf file was conducted by the undersigned using the subject’s
number and results are shown below).

The following are the results of a search in the SCS for this subject (by the

undersigned reviewer) by using the “find" tool in the PDF file of the SCS (using

the subject number):

¢ The subject number was found by the PDF “find” tool in the line listings for
ADOs and SAEs, as above which was on pages 1809 and 1861 of the SCS (in
appendices).

*  The subject number was also found in the narratives on page 2555 (a 2 page
narrative) in an appendix of the SCS.

*  The subject number was also found in a listing of subjects meeting outlier,
criteria on page 308 of a 475 page table in an appendix of the SCS on page
4350 (which is page 308 of the 475 page table). In this table a standing and
supine HRs of 38 and 40 bpm, respectively which were listed on Day 6 of the
study compared 10 standing and supine heart rates of 80-92 and 90-76 bpm,
respectively on previous assessments (includes: 2 baseline assessments and
assessments on Days 2, 3, and 4.

s The above subject is described from a clinical perspective in Section 7.1.3.3.
C of this review but it is noteworthy that 3 subjects with sinus pauses and
syncope are described in olanzapine labeling.
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Section 9 of this review discusses this issue further and a listing of outstanding questions in
which responses are yet to be received at the time of this righting are provided in the Attachment
lof this review. Section 4.1 provides a list of responses received so far but that have not been
Sfully reviewed due to their late arrival during the review cycle.

On a final note, limitations found with some of the safety results of some of the clinical
parameters were previously described in this review preceding the presentation of the results in
each corresponding section (e.g. refer to Section 7.1.7.3.1 on laboratory parameters regarding
limitations with urinalysis results, and of results on parameters that were found for only about
half the subjects in a given treatment group). However, other data was provided that generally
appeared to offset these limitations.

The following summarizes meeting notes to be entered into DFS (Team Leader, Dr. Ni Khin
concurred on the minutes below) in which the sponsor provided further clarification on their
methods in finding uncpatured subjects in the results on suicidality (after the undersigned

reviewer reviewed their NOOS response to our question related to this topic):

In our Tcon today at 1:30 pm with Dr. Michelle Kramer and Heddie, Dr. Kramer explained to us
(Drs. Ni Khin, Team Leader and Dr. Karen Brugge, reviewer) that all CIOMS forms (so any and
all SAEs) of the Phase 11} trials were reviewed for any comments of suicidality, aggression or
agitation that may have been written on the CIOMS forms by the investigator. If such comments
were found in a given CIOMS but were not coded in the CRFs as suicidality-related AEs or
SAEs, then the investigator was asked why (by the sponsor). If the investigator did not think it
should be coded as a separate AE or SAE, then comments were transferred over to the
comment section of the CRFs but were not coded as AEs or SAEs and were therefore not
captured in their AE, ADO or SAE database. Therefore, if for example a given patient had
suicidality related events (e.g. complained of suicidal thoughts) but the investigator thought it .
was part of there overall clinical condition or that it was adequately captured by another SAE
term (e.g. exacerbation of schizophrenia) then suicidality was not coded and captured in the
database as an SAE or AE of suicidality.

ey

The following are examples of subjects identified in a response submission (N0OO3 dated 6/15/06)
- from the sponsor about suicidality cases’in which suicidality was not reported as an AE or SAE
term:
* 300381 ER OROS PAL 6 mg (see example below of suicidality comments that the
sponsor found upon review of CIOMS forms)
e 300301 ER OROS PAL 12 mg
¢  And Others '

In the original NOOO submission on page 1898 in the SCS the folloWing comments on suicidality
were found by the sponsor in the CIOMS forms for each of these subjects (as copied from the

submission):

R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 1 NEW RECORD OUTSIDE
FIELD: 13. OTHER - ABNORMAL - NICOTINE WITHDRAWAL

R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 2 PT. REFUSED VITAL SIGNS
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 3 PT. REFUSED TO
PARTICIPATE AND COMPLY WITH POST-STUDY VISIT.
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R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 4 PER SAE REPORT, SUBJECT
PRESENTED TO ER ON wessssss WITH SUICIDAL

IDEATION. PER CLINICAL ASSESSMENT THIS IS A SUICIDAIL IDEATION. PER

emmsms , THE INVESTIGATOR DOES NOT WANT TO ADD SUICIDAL IDEATION
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 5 INVESTIGATOR EXPLAINS:
SUBJECT *® HAD TWO HOPITALISATIONS ONE

BEGINNING R D 1] A pE
CONSIDERED EXACERBATION OF SCHIZOPHRENIA. ,
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 6 SUICIDAL IDEATION IS
CONSIDERED A PART OF THE CLINICAL SYMPTOMS AND

NOT A DIAGNOSIS SEPARATELY.BOTH HOSPITALISATIONS ARE SERIQUS

RO76477-SCH-304-0041-300301 ER OROS PAL 12 mg YES YES 1 PER SAE REPORT,
SUBJECT WANTED TO COMMIT SUICIDE AND HAS POSSIBLE

SUICIDAL IDEATION PER CLINICAL ASSESSMENT. PER «cmmess THE

INVESTIGATOR DOES NOT WANT TO ADD SUICIDAL IDEATION TO CRF.
R076477-SCH-304-0041-300301 ER OROS PAL 12 mg YES YES 2 INVESTIGATOR EXPLAINS:
THE PATIENT DID REPORT SUICIDAL IDEATION

WITHOUT A PLAN TO A POLICE OFFICER PRIOR TO HOSPITALISATION

ADMISSION cxmmsmss AFTER HE HAD BEEN ASSAULTED.

7.2.9 Additional Submissions, Including Safety Update |

7.2.9.1 120-Day Safety Update Report

The 4 month Safety Update Report was submitted. Italicized text is used for sections that
contain reviewer comments.

The bulk of safety data in the SUR comes from the OL extension trial safety dataset which
includes ongoing trials (Studies -702 through -705 combined). This dataset now meets ICH
guidelines for exposure of at least 12 months, whereas this dataset only met [CH guidelines for 6
month exposure in the original submission. Therefore, the focus of the review of the SUR is on
-results from this longterm safety dataset. The table below was provided by the sponsor and
shows the results on Pal exposure in this dataset.

ears This Way
On Original
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Table 12- Tosal Duration of Palipesidons Exgogure — Couble-Blind + Open-Label — Throush

1 Novensher 24105
(Stadies ROTEL77-SCH-1D, 703, 704, and 705 Sadery Asalysis Saf
— PlaPali — ~ PaliPali -- — Olz=Pali — . -— Tt —
e=236) (e=585) E=149) Q=117
Tatat duratina of siudy medication (day)
N 26 [1:3] 3 117
Catagsey., & (%} .
Weak 14 (1S 11 (1 B{D
Wedk 5-§ (" 41¢€ 8§ 1B{ 7) w{ §
Weak $-i1 7D & 8) 15( & a1( &
Waok 13-6 (Y 48 Ty 139 66{ &
Weak 17-20: 5 36( 5 (Y 474 4
Waek 21-24 m(E BeH 11{ 4 3 5
Weak 2518 WX HET 39 61( &
Waak 39-12 : 36 2 {14) B3R 125 (11}
Weak 33-16 (3 $35(D ET ] 61( 5
Weak 37-4¢ HY (S T(3) 421( 4
Weak 4144 19{ B} 3¢ 3) {10 6&{ &
Weak 4548 2N poI ] 15( 6 L
Wk 46-32 (1% H{6 MM 114 (1)
> weck 11 19( B 183 (8 16{ § 218 ( 19}
Mazn (527} 1954 (126 82) 247012633} 1BE B (13L.E5) 43 Q30723)
Madien 1810 37Q 152.0 218.¢
Range (E35T) Q&4 {3379} (L:15%

LAY Yk Af geteanad by (913 o

The remainder of the safety data in the SUR is from unpooled studies. that.include the following:
¢ Sudy -301: the “preventions of recurrence” trial that was ongoing at the time of the
NO0O submission but is now completed, ‘
o Study -701: the OL extension study of which Study -301 was the lead-in study.

The focus of the review of the SUR was on safety data from the pooled longterm OL extension
trial dataset (-702 through -705, combined) for the portions of safety data that are described in '
this review.

Only SAEs and ADOs from the unpooled studies were reviewed, since these 2 trials (studies -301
and -701) provide limited longterm safety data, in contrast to the information provided by the OL
extension-trial longterm-safety dataset.

The following paragraphs discuss the rationale for the above-described review strategy.

The longterm OL extension trial dataset (-702 through -705, combined) is an integrated safety
dataset that has a substantially larger sample size of subjects receiving at least 6 months and at
least [2 months of Pal treatment, respectively than the unpooled Studies -301 and -701. In the
integrated OL trial dataset a total of 1170 subjects received OL treatment of which 228 subjects
received over 52 weeks of Pal treatment (this enumeration includes Pal treafment in subjects
assigned to DB Pal in the lead-in short-term Phase Il trials). The remainder of safety data in
the SUR came from unpooled trials (-301 and -701) with smaller sample sizes of subjects
exposed to shorter duration of treatment. Only approximately 241 subjects received only 14
weeks of treatment in Study -301and only a few subjects received over 16 weeks of OL Pal
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treatment in the OL extension trial to Study -301 (e.g. 9 subjects so far have received 17-20
weeks of treatment and only 6 subjects have received 49-52 weeks of treatment, based on Table 8
onpage 57 of the SUR). Therefore, the combined dataset of Studies -702 through -705 is the
JSocus of this review and for the purpose of examining safety results with longterm treatment.

Short-term DB placebo controlled Phase Il data was also limited in the SUR, since only one
study, Study -301 had a placebo controlled, DB phase. The N0OO provided sufficient safety
information on short-term safety that came from an integrated short-term Phase Il dataset of
pivotal trials (Studies -303, -304 and -305, combined). The sample size of randomized DB Pal
subjects in Study -301 is only approximately 100 subjects of which only approximately 20
subjects exceeded 12 weeks of DB treatment. This sample size is contrasted to the substantially
larger sample size of subjects in the pivotal Phase Il trials (Studies -303, -304 and -303,

. combined) that are already provided in the original NDA and previously described in this
review. Therefore, only SAEs and ADOs in from the unpooled studies -701 and -301 that were
provided in the SUR were reviewed.

Reviewer Comments/Caveats on the Above Results

The integrated longterm (OL extension trial) dataset was presented in the NO0OO submission with
treatment groups subdivided by duration of OL Pal treatment (<3 months versus > 3 months for
each treatment group categorized by previous DB drug assignment in the lead-in study). In the
SUR, this updated dataset is presented with the treatment subgroups categorized by duration of
exposure as follows. < 6months versus > 6 months categories. As previously noted more
subjects were exposed to over 6 months of treatment in this updated dataset. The rationale for
subdividing groups in this manner is not clear to the undersigned; since it would be more
informative to have presented data over time for all subjects combined (but subdivided only by
previous DB treatment assignment and not by duration of exposure).  Perhaps one reason for
the sponsor subdividing subjects by duration of exposure is that the longer exposed subgroup is
more likely to represent subjects who tolerate the drug better than at least some of the subjects
who had less time of exposure in these ongoing OL trials.

One potential concern about the disposition of the subjects is discussed in the following. Table 4
‘in the SUR shows that 30% or more of subjects in any given treatment subgroup with 6 months
~.or less exposure (in the OL extension trial dataset) withdrew early for “other” reason (not due
to other reasons: withdrew consent, lost to follow-up, due to an AE, or death). It is
recommended that the sponsor be inquired about why these subjects withdrew early since it
represents a large proportion of subjects. Despite this large dropout of subjects, the sample size
of subjects remaining in the study is sufficient and meets ICH guidelines, as previously
discussed.

Deaths

The following table is a comprehensive listing of all deaths of all Phase I-III trials as of the
November 1, 2005 cut-off day. There are no deaths that occurred after the cut-off date through
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Phase 3 Coen Label Swalizs
Treatment Group: Pla/Pali, <6

Trestment Group: Qlan/Pali, =6 months
0416 3t Completad suicide 238 Noue Not ralaied

(ROT64T7-SCH-703) Female smicide with medication’

Naote: Gray shadiag indicages a et that occumed afiar the cut-off date Sor NDA 31-689 G1 May 2005)

ard before tha cat-ofF date dor dus Updats (¢ Movembar 2005). '

* Stady day is in seference o the start of double-biing medication. escept for Subject 100744 (start of

rur-iz phase).

¥ Palationship based oa assassment of investizator.

© Subject was withdrawn ftom the study due ta a serious adverse event (edectrecardiogram QT comected
interval prolonged) and died of non-traztment-smersent bronchopaewmonta 4 days afiac receiving the Last
dose of study medication.

# Subject ingestad veslafanice and |

Best Possible Copy

SAEs.

SAEs and ADOs in Study -301.
Reviewer Comment and Summary: No new, unexpected ADOs and SAEs were reported that

are not already found in the N00OO submission, with some possible exceptions. These possible
exceptions were incorporated in previous sections of this review that focused on individual
subjects with remarkable events, SAEs or ADOs in a previous sécfion (Secrionr 7.1.3.3) of this

review.

ADOs of Potential Hemodynamic or Cardiac Drug Effects. These subjects were incorporated in
Section 7.1.3.3 of this review. An additional new ADO (new by nature of the event) was found
that was not previously reported that appears to be an isolated event, associated with risk factors
in a patient with positive past history for this event. Therefore, it does not appear t be drug-

related. The following provides more information on this subject:

Venous thrombosis was reported as an SAE in subject 100738 but this subject had a prior
event of this nature | month prior to this study (phlebitis) and had risk factors (49 year old,

obese, woman with chronic hepatitis by history).

The following table was.provided in the SUR. .
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Table 31: Treatment-Emergent Serious Adverse Events by
MedDRA Preferred Term - Run-In and Stabilization Phases
(Study RO76477-SCH-301: All Treated Analysis Set)

ER OROS PAL
E¥SD

Bady System or Organ Class: (=330)

Dictionary-derived Term 1 (%)

Total no. subjects with serious AE 30( &)

Psy’clliatric disorders - 25( %)

Schizophremia 10( 2)

Psychotic disorder 3(2)

Agitation - 4( D

Aggression A(<I)

Suicidal ideation 3=

Depression 1{<1)

Hallocination 1¢=1)

Entenitonal self-mjury 1{=D)

Paranoia 1(<1)

Suicide attempt (=1
Injury, poisoning and procedural complications (=1

Injury 1(=1) e
Hutentional overdose 1{=1)
. Bleod and lymphatic system disorders (=

Thrombocyiopenia L(=1)

Gastrointestiual disorders 1{=1) )
Swollen tongue’ 1{=1} .

R

Hepatobiliary disorders 1 (=1}

Cholelithiasis 1(=1)
Nervous system disorders 1(<1)

Akaihisia . 1{<hH

Dyskinesia : i{=1})

Tremor t{(=<1n
Social cireamstances 7 L(<h)

Social problem 1{=<1)

tsfael 05 _tsfaaly rtf zenerated by tofachy aas.

6 subjects, each with the following respective SAEs were also ADOs (study drug was
permanently discontinued): intentional overdose and suicide attempt (1 subject), suicidal
ideation, swollen tongue, thrombocytopenia, agitation, and cholelithiasis.

SAEs of schizophrenia and aggression in 1 subject lead to a dose adjustment and dyskinesia and
akathisia in another subject lead to a temporary cessation of treatment.
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TFable 32: Treatment-Fmergent Serious Adverse Events by Preferred Term - Double-Blind Fhase
(Study RO76477-SCH-101: Safety Analysis Set)

Placsbo ER OROS PAL Total
Rady System or Organ Class MNEL0ZY N=104) N=264)
Diciionary-derived Term n {3%) a (%) 1 {%%)
Totsl wo. subjects with seriars AE 16¢{ 18) 8{ 8 241y
Paychiafric disorders 15(13) s(® (10
Schizophrenia 10¢ 10) 5(5 . Is( 7N
Bsychotic dizorder 1+ H 4 (Y
Agitation 0 11 1<y
Completed swcide® 1( 1) 0 1(<D)
Saicidal idaation HH [ (<)
Injury, peisening and procedural camplications i1 1(1) 2( D
Gun shot wound® (1 (¢} 1(<1)
Treanment nencempliance 0 1¢( b 1(<1)
Vascular diserders . 0 (Y 2( 1)
Hypertansion -Q 1 1) 1(<I})
Venous thrombosis 0 I(n 1(<1)
Cardisc disarders 0 (1) 1{=<1)
Taclycaedia 0 1y 1¢<l)
AMuzcualasleletal and connective fissue dicorders a 1y »1_( -?])
Muscalosketeal chest pain 0 1(D o<y T

* This event resulied in death of subject (zee Section 2.E.3).
522306 _tsfaed)5 rif gensmited by tsf2ed5.5as.

Best Possible CopY

Table 3): Seriows Adwverse Fxents Throwszh 1 Novembes 2605
{Oper-Label Siudy ROPEE7T-SCH-701: Safety Analysis Sei)

43‘3"'. I

PPl =Pkt PaltiPali Pali Pz PLE{!.QO 2D
=6 manths =§.magths <=§ manths = momths DHYPali 6 mcads  DEYTH =6 meoos
Body System ar Orgas Clxn Qe=E3) (=57} =2 Q=T {¥=55) (=3
Dictinexny-darized Tarm = 35} = {5 o (%) n (%} =) o {%
Total nio. subjecis wich serioen sdverse event 315 (4 & 1{n i} Q
Fychiatic dizarders 1t9 TS 9 1y ¢ a
[ —— 0 10w a 1(n o 0
Poremciz a (% ) q ¢
Suicide attangt . 1{ & ] a a ¢ a9
Injury, poizoaiog and procedorst complications [/ 1{ 3 a 4 0 [
T fnctem ] 1( 3} 2 0 0 ¢
.. Nerweus yysters disorders . 1{§) : ¢ a L] g @
T Sypecpa 1(9) o a . 9 ¢ o

NHeea: Parcarizgas calcdind with tw mombiee of 2ehjedts in g2k poap 22 Snamieater
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Table 33: Serious Adverse Events Through 1 November 2003 (Continued)

(Open-Label Study RO76477-SCH-701: Safety Analysis Set)

Total Pals Total Pals
<=6 months >6 months
Body System or Organ Class (N=14) =161)
Dictionary-derived Term (%, o {%)
Total no. subjects with sericas adverse events 203 4(2)
Psychiatric disorders . 1y (D
Schizopliremia 4] 2( 1)
Paranoia 0 1Y
Suicide attenupt 1(n 0
Injury, peisening and precedural complications 0 11
Tibza fracture 0 I(n
;‘: Nervous system disorders . 1(n Q
Syncope 1(H . 0

See footmotes on the first page of the table.
%208 _td.1if senerated by tf2e08 sas.

Table 34: Serious Adverse Events Through } November2005 . .. _. ... .
(Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Anaivsis Set)

PlafPali Pla/Pali PaliPali PaliPali  OlanPali OlanPali  Total Pali  Total Pali
=6 months >6 months <=6 mouths 6 months <=6 months 6 momths =6 mouths >6 momihs
Body System or Organ Class N=0N =137 AN=209) IN=476) N=108) MN=141) (N=116) N=734)
Dictionary-derived Term a (%) n (%) 1 (%) n (%) n (%) o (%) u (%) n (%6)
Total no. subjects with serious adverse events ‘ 17(17 12( 9 40 (19} 36{123) 33(31) 14(10) 90 (1) 82(11)
Psychiatric disorders 12(12) 9( D 3017 $3(9 30(28) (8 T 83( 8
Psychotic disorder (D 21 (N W0(H 12( ) $( 3) 3(8 6(3)
Schizophrenia (Y iy 15(D 15(3) 31y 3(y 30D (Y
Depression 0 N 1L{<1) 4D MY 1(1) (Y (L
Agitation WD 1n (n (=1 3(H n 19 4( 1)
Hallucination, auditory [ D [ 4{ 1) 9 Q ] 11
Suicidal ideation Dy 1D 3(n 3¢ 0 9 50D ]n
Acute psychosis V] 0 [ 1(<1) 0 iy 0 2(=1)
_ Anxiery 0 {1 9 1(=<h) 0 g o 1{<n)
Z Complated suicide a .0 9 (&) 0 Wn 0 2(=1)
Depressed mood Q b g (=D 0 0 1} 2(<=1)
Aggression 20 Hn 0 0 1(H 0 6{ 1y 1(=1}
Alcoholism 0 [} 1] 1{=<1) {1 Q 1(=1) 1{=1)
Confusional state 0 0 1= 0 9 Iy 1(=t) i(<h)
Delusion 0 0 I 1(=1) 0 0 2{<1) [(=1)
Paranoia Q0 0 [} 1{=1) (Y ] 1{<t) 1{=1)
Polydipsia psychagenic Q 0 0 1<ty 0 0 0 1{=1)
Schizophrenia, paranoid type 0 0 4 (<1 0 9 9 t(<1)
Self injurious ideation Q 0 0 1(=1) 1 0 1({<p) 1{<1)
Sleep disorder 0 i]n 0 0 0 0 9 L(=1)
Suicide attenmpt (n (D (Y 1] 1@} 2 (D 1{=<1)
Hallucination ¢ 0 1(=1) 0 0 0 1{<ly 4
Insornia 0 0 (= 0 {2y Q (D 0

Note: Percentages calculated with the mumber of subjects in each gronp as denominator.

(OS]
(OS]
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Table 34: Serious Adverse Events Through 1 November 2003 (Continued)
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set)

Pla/Pali Pla/Pali Pali/Paki PaliPali  Olan/Pali  Olan/Pali  Total Pali  Total Pali
<=6 months 6 nonths <=6 months >6 months <=6 months »6 months <=6 months =6 months
Body System or Organ Class N=9% WN=137) N=209) {N=476) (N=108) (N=141}) Q&=416) N=738)
Dictionary-derived Term n (%) a (%) n (%) n(%5) n (%) o (% (%) 1 (%)
Infections and infestations .
Nasopharyngisis 1] 0 0 2(<1) 0 a 0 2(<1)
Bronchits acute 0 0 1] 1(=1) 0 0 9 1(<1)
Celtulitis 0 0 0 1<) 0 0 [} 1(<t)
Measles 0 -0 0 1(<1) 0 0 Q 1(=1)
Perianal abscess [} 0 0 1 (<) 0 0 [} 1(<1)
Pulmonary tuberculosis 0 0 1] 0 1] 1(YH 0 1(<I)
Simsitis 0 0 0 1{=D) 0 Q 0 1(<1)
Uninary #ract infection i} bl [ 1(=<1) 9 0 0 1(=1)
Hepaiitis A 0 0 t{<1} 0 D ] (=0 0
. Poeumonia 0 0 0 3] 1I(n 0 1(=1) g
° Nervoas system disorders 1(n W 12D SCn Hn [} S(1) iy
Alathisia 0 0 0 2(<D Wy 0 1{<h) (<D
Dizziness 0 0 1(=1) 2(<D) 0 0 1=ty 2(=1)
Drystonia Y 101} 0 1(=D 0 1] 0 2(<=h)
Convulsion 0 [ 0 1(<1) 0 9 0 1(=<1)
Ischaemic sitoke [} it 0 0 0 g 0 1(<1)
" Coordination abnormnsal 0 0 1{<1) Q 0 0 1(=l) 0
Dysarthria 0 0 1(<t) 0 0 0 (<) 0
Grand mal convulsica 0 0 1(<1) 0 0 Q 1{=1) (]
Lethargy 0 - 0 1(=h 0 jt] g 1{=1) g
Sedation 9 0 1(=D) 9 0 0 1{<1) [
Transiant ischaenie attack @) [4] 0 0 0 G 1(=<1) 0
Caa faarmatos no tha Arrt nama nfths éahla
Table 34: Sexrious Adverse Events Through 1 November 2003 (Continued)
{Pooted Open-Label Studies RO76477-SCH-702, 703, 704, 703. Safety Analysis Set)
Pla/Paki PlafPali PalifPali PaliPali  Olan/Pali  QlawPali  Total Pali  Toual Pali
<=6 mouths =6 mouths ==6 months >6montbs <=6 months *6months <=6 momths =6 monihs
Body System or Organ Class (IN=99) N=137) N=209) N=476) N=108) N=141) {(N=416) (N=754)
Dictionary-derived Term o (%) a (%) n () 1 (%) n{%) n (%) 1 {%) n (%6
General disorders and administration site conditi 9 0 1{<1) i(n Ty 0 REES)) (1
PyTexia 9 0 Q- 2{3) 0 0 9 (=D
Cyst 0 0 0 1(<1) [ ¢ [} t(<t)
Irritability Q@ 0 0 1(=D) 0 0 0 F(=1)
Chills G 0 1{=t) g b} 0 1(=1) 0
Qzdema G 9 0 ] 1y Q9 1(=h 0
Injury, poisoning and procedaral complications
Fall ] 4 1(<1) 0 Q 0 E(=1)
Road maffic accideni ] Inn ] 0 )] 0 1(=1)
Trawnatic haematoma 0 D /) 1¢<1) 0 0 0 (<1
Accidental overdose 0 0 1(=<l) 0 0 1} 1(<1) 9
Alcohol poisoning I @Y 0 9 0 [ 0 1(<i) 9
Inzentional overdose 0 0 1(=1) 0 0 Q 1(<t) 4]
Overdose 0 0 [ 0 11 a 1{<) g
Tnvestigations 1y 0 0 2(=D 0 4 (<D (<)
Bload creative phosphokinase increased [ ] 1(<1) 0 a 1] 1(<1)
Electrocardiogram QT corrected imterval prolonged 1(1) 4] 1] 1(<1) 0 [i] 1(=1) 1{=1)
Metabolisin and natrifion disorders Q 0 1(<) 2(<1} [t} Q 1{<l) (<D}
Dhabetes mellitus 9 0 0 1(=1) 0 9 0 1(=1)
Hypounatraemia 4] [} 0 1(<1) Y 0 0 1{=1)
Hypokalaemia 0 | 1= Q 0 0 1(=} 4]
Neoplasms benign. malignant and unspecified (incl cysts and pelyps) ] 0 @ 1(<1) 0 1y 0 (<)
Beuizn seoplasm of skin 0 ] 0 0 [i} 1(1) 0 L(=1)
Colon neoplasm. 0 0 9 1(<D 0 0 0 1(=1)
See fooinotes on ¢ha firu page of the fable.
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Table 34: Serious Adverse Events Threugh 1 November 2005 (Continned)
(Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Set)

Pla/Paki Pla/Pali Pali/Palt Pali/Pali  Olm/Pali  OlanPali  Total Pali  Towal Pah
<=6 mooths »6 months <=6 months >6months <=6 months =6 months <=6 months >6 months

Body System or Organ Class (N=99) =137 N=209) N=476) @=108) MN=141) IN=416) WN=739)
Dictionary-derived Term {%5) u(4e) 0 (%) (%) u (%) n (7o) n (%) n (%)
Respiratory, thoracic and mediastinal disorders 9 1] (=D 1(<1) 0 o 1(=<1 2(<1)
Asthma 0 [} 0 1] [ 1(D 0 1(=1)
Dyspacea Q 0 1(<1) 0 0 1y 1(<t) 1{=1)
Pueumonia aspiration 0 0 0 1{<1) 0 Q 0 1(=1)
- Blood and ]}'mphatir.sys(em disorders L[] 0 @ 1(<D) 0 ] ] (=)
Anzemia 0 0 0 - L= 0 0 2 t{<t)
Gastrointestinal disorders (n 1D g 1] 0 0 1({=1) 1(=1)
_. Crobn's diszase. 0 1{D 0 0 1] 0 0 1(=1)
3 Peptic ulcer o ] 0 0 0 [} 1(<D 0
Hepatobiliary disorders 0 0 [} 1(<1}) 0 o o (<)
Cholelithiasis 0 0 9 1(<} 0 [ ] 1(=I)
Cardiac disorders 1 1) 9 @y ] 2 0 (D [
Bundle branch block n 0 [ 0 0 0 1(<t) [}
Myocardial infarction 0 0 1(<1) 0 0 0 1(=<1l) a
Sinus tachycardia 0 0 ] 0 11 7 0 1(=1) [}
Tachycardia | 0 0 1(<1) 0 1(D 0 (<) 0
Sacial circumstances 0 0 (<) 0 2(Y 0 (D 0
Drug abuser 0 0 (<) 0 2(D 0 @) 0

L g Y X PO

The following additional SAEs were found on page 121 of SUR (copied from the submission):
“Serious Adverse Events From 2 November 2005 through 31 December 2005

Reports of serious adverse events were received by the sponsor for 9 subjects in the ongoing
open-label Phase 3 trials from 2 November 2005 through 31 December 2005. No subjects
died. There was | suicide attempt (by overdose with acebutolol hydrochloride) and

| overdose (a subject who took an extra 15 mg dose of ER OROS paliperidone for 8 days due
to disturbed sleep; this subject was subsequently hospitalized for suicidal ideation and
schizophrenia). The other non-fatal serious adverse events involved hospitalizations for
exacerbations of schizophrenia (n=3), psychotic disorder (n=2), and anxiety, agitation,
varicocele, suicidal ideation, and delusion (n=1 each). Clinical safety reports (CIOMS forms)
for these subjects are provided in Appendix 3.6.” '

ADOs in Studies -301, -701 and ADOs of the Pooled, OL-trial Dataset

ears This Way
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Table 35: Treatment-Emergeut Adverse Events Laading to Study Discontinuation
by MedDRA Preferred Term - Run-In and Stabilization Phases
(Study R076477-SCH-301: All Treated Analysis Sef)

ER OROS PAL (RI'ST)
Body System or Organ Class =330)
Dictionary-derived Term - n (%)
Total wo. subjects who discantinaed due to AE 27( 5y
Psychiatric disorders (D
Agpression ' 2(=1)
Agitation 2(=1)
Tnsonmiz S 2=
Anxtety 1 (<)
Depression (=
Hallucination, auditory (<1}
. Schizophreniz 1(<1)
Suicidal ideation (=1
Smicide attemnpt (<=1}
Investigations 6( 1)
Blood pressure increased I{<1)
Electrocardiogram QRS complex prolonged 1(=1)
Electrocardiogram QT corrected interval prolonged L{=1)
Electrocardtogram QT prolonged E(=1)
Electrocardiogram T wave abnormal 1{=1)
Electrocardiogram T wave iversion 1(=1) 0T
Nervous system disorders S5( 1)
Akaihisia 2(<D)
Headache 2(=1)
Tremor {=1)
Skin and subcutaneous tissue disorders (=)
. Dermatitis allergic - [N ES)
Pruritus E(=1)
Raszh F(=1)
Razsh erythematous E{<1)
Blood and kymnphatic system disorders (<)
Thrombocytopenia (<1}
Eye disorders : 1(=1)
Vigion blurred | X &a)]
Gastreintestinal disorders - (=D
Swollen tongue ' ' £(<1)
Hepatobiliary disorders F(=1)
Cholelithiasis (=)
Injury, peisoning and procedural complications ' 1 (<)
Intentional overdoze 1(<t)y
Mausculoskeletal and counective tissue disorders L{<1)
Muscle spasms E(<1)
Reproductive system and breast disorders S X3
Amenorrhoea E(<1)
Galactorthoea | XE3))

adt

tsfaa108_tsf3e07 itf zemerated by t3£3e07 sas.
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Table 36: Treatment-Emergent Adverse Events Leading to Stady Discontinnation by MedDRA
Preferred Term - Pouble-Blind Phase (Study R076477-SCH-301: Safety Analysis Set)

Placebo ER OROS PAL Tofal
Body Systemn or Organ Class (h=102) I=104) (=206}
Dictionary-derived Term ‘ n (%) n (%) n (%)
Total no. subjects whe discontinued due to AE i(n 3(3 £(
Vaseufar disorders 0 202 2
Hypertension ¢ 1Cn 1{=1)
Venous thrombogis 0 1¢(1) - 1(=1)
Cardiac disorders ] Iy 1(=1)
Tachycardia 0 1¢ ) 1(=)
Eye disorders . 0 (D (=
Vizual digterbance . 0 INERY 1(=<1)
Gastrointestinal disorders 11 ¢ 1(<1)
Nausea . t(n 0 1(<1)
Musculoskelefal and connective tissue disorders 0 (1 IRE))
Musculoskeletal chest pain Q 1(1) 1(=1)
Nervous system disorders Y {n 1(=1)
Sedation 9 ey, 1<)

tsfaal 07 _tsfael7 oif generated by t5f2207 saz.

Tabfe 37: Treatment-Emergent Adverse Events Leading to Study Discontinuation
{Open-Label Study RO76477-SCH-701: Safety Analysis Set}

"

PlaPali PlaPali Pali/Pati PaliPali PaligNO PaliNQ
<=6 mouths >6 months <=6 mounzhs >6 months DBYPali <=6 mouths DB)/Pali >6 menths

Body System or Organ Class &N=13) N=67) N=2) (N=70) AN=39) N=24)
Dictionary-derived Tenn n (%) n %) a (%) n (%) . (%e) n (Vo)
Total no. subjects with adverse events 3(23) 20 ] I(n 39N 1]
Psychiatric disorders (& L 2 (1) 1{ 0
Anxiety [¢ own 0 0 0 b}
Depression 0 (1 0 [ 1y 0
Suicidal ideaticn 0 0 0 1(1) i} 4]
Suicide attenipt 1(8) 0 0 a 0 0
Investigations [} 1(1) 0 0 Q 0
Electrocardiogram QT prolonged 1] 1cn ¢ 0 [4} 0

E Gastraintestinal disorders L] ] 4] 0 (2 0
Vomiting 1] [ (1] 9 1(Y Q
Nervous system disorders ' 2(13) 4] 0 0 1 Q
Dizziness 0 . 9 0 0 1( 0
Dyskinesia 1(8) 0 [ 0 0 0
Syncope 1(® Q 0 ] 0 0
Tremor 12 ] b [4] 4] 0
Reproductive system and breast disorders [} 0 0 0 ]y 0
Amenorthoea ¢ ] 0 0 (Y 0

Note: Percentages calculated with the number of subjects in each group as denominator.
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Table 37: Treatment-Emergent Adverse Events Leading to Study Discontinuation (Continued)
{Open-Label Study R076477-SCH-701: Safety Analysis Set)

Total Pali Total Pali
<=6 months > months
Body System or Organ Class N=74) N=161)
Dictionary-derived Term n %)} n (%)
Total no. sabjects with adverse events 6( %) . 3I(D
Psychiatric disorders 2( 3 2{ 1)
Anxiety 0 I(n
Depression 1D {1
Suacidal ideation 0 1D
Suicide aitempt 1¢n 0
Tuvestigations 0 1I(n
Electrocardiogram QT prolonged [ 1{ 1}
g
Gastrointestinal disorders Iy 0
Vomiting 1T @3] 0
Nervous system disorders 3(H 0
Dizziness i(n 0
Dyskinesia 1 0
yIcope 1¢ D 9
Tremor fn Q
Repraductive system and breast disorders 1 0 o e
Amenorrhoea 11 0

See footnotes on the first page of the table.
tzfzal0_th rif senerated by tefaelQ.sas.
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Table 38: Treatment-Emergent Adverse Events Leading to Study Discontinuation
(Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Set)

Pla/Paki Pla/Pali Pali/Pali Pali/Pai  Oln/Pali  Olan®Pali  Total Pali  Total Paki

<=6 months >6 months =6 months >Gmonths <=6 months >6 months <=6 months =6 momihs
Body System or Organ Class N=99) =137 N=209) IN=476) N=108) ®=141) N=416) AN=734)
Dictionary-derived Term n (%) n (%) n (%) n (%) o (%) n (%) n (%) n (%)
Total no. subjects with adverse events 10 (10) 3(9 30(19) 14(3) 18(19) 8( 6 58(14) 7( )
Psychiatric disorders 4] 43 19( 9 2( 10(9) 3¢9 33( 8 18(2)
Depression (D Iy 2D (D i(n S @)} 4( ity
Psychotic dizorder 2( 0 3(1) Iy 3(3) (D 8¢ ]y
Ansjety 0 i(n Q Q 1{y L 1(<1) 2(=1)
Insomnia 0 0 3D 1(<1) ity 1cn EIG)] 2(<l)
Acute psychosis 0 0 0 0 0 H{n 0 1(=1)
Depressed mood "0 ¢ 0 0 0 H{n 0 1(<1)
Depressive syniptom 0 i(D 0 0 ¢ 0 [1} 1(=n
Paranoia 0 1y 1(<1) ] [i] 0 1(=1) t(<1)
Polydipsia psychogenic 0 0 [} 1(<1) 0 0 0 (=1
Schizophrenia ] 1] 2(1H 1{<1) 3(3) ) (1) 1(=1)
Suicidal ideation I 0 1{<1) 1(<1) 2D [ (1 1(<1)
Aggression 0 0 ] 0 Hn 0 1(=1) 0
Agitation 0 0 (=D 0 (Y 0 @) 0
Alcoholism 0 0 Q 0 [ X@ ) [} (=D [
Confusioaal state [} 1] i(n 0 g [i] iChH [i]
Delusion [i} 0 2( 1) 0 11 0 Iy 9
Hallucination 0 1} 1{=D) 0 0 0 1(=1) 4
Halluctuation, auditory 0 0 1(=1) 0 0 ] (=0} [{]
Homicidal ideation Q [t} £(=1) 0 0 0 1(<1) 0
Hostility 0 1} 1(=1) 0 0 0 1(<1) 0
Suicids attempt Q [} 1(=1). (g 0 [t 1(=1} 0

r
)
{

Note: Percentages calcalated with the munber of subjects in each group as denonunator.
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Table 33: Treatment-Emergent Adverse Events Leading to Study Discontinuation (Continsed)

(Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Set)

Pla/Pali PlaPali Pali/Pali Pali/Pai  OlawPali  OlanPali  Total Pali  Total Paki
<=6 ths >6 ths <=6 hs >§ months <=6 ths =6 hs =6 ths =6 months
Body System or Organ Class {IN=59) =137 (N=209) (N=476) N=108) IN=141) AN=416) N=734)
Dictionary-derived Term r (%) n (%) u{%) n (%) n (%) 1 (%) n (%) n (%)
Nervous system disorders {continued)
Alathisia 4 1] (N 0 9 L{@)) (<) 2(<1)
Convulsion [ 1] [ 1(=1) ) 0 0 1{=1)
Dyskinesia 0 1{ D [ 0 0 .0 0 1(<t)
Extrapyramidal disorder (] 0 1(<1) 0 0 11 i(=1) 1¢<1),
Hypertonia 0 1] 4] 0 fi] ]y 0 1(=N)
Mental impaimuent o] 0 0 1} 0 I [¢} 1(=1)
Coordination abnonnal 0 0 1(=<1) Q Q 0 1(=1) [4]
Dizzimess [1] 0 0 : 0 (D 0 (=) [i]
Dysarthria Q 0 t(=1) 0 g 0 1(<1) 0
Dystonia 0 0 1(=1) 0 0 ¢} L{<1) 0
i3 Grand mal convulsion 0 0 (=D 0 0 0 1(<1) ¢
Lethargy [ 0 1(=1) 0 0 a 1{<) a
Sedation ¢ 0 1(<1) 0 0 0 1(<1) ]
Tremor 1y 4] 0 ] 1] 0 1(=D L]
Tuvestigations 1Y) t{n 1< (D (Y 0 1D 40D
Weight increased 0 1y 0 1(<1) 0 0 0 2(=1)
Alanine aninotrausferase increased 0 0 0 1(<ly 0 0 0 L(<1)
Aspartate aminotransferase increased 0 0 b 1{=1) 0 [} 0 1(<1}
Blood creatine phosphokinase increased 0 0 0 I(=<t) [ 0 0 L(=1)
Blood prolactin increased ¢ 1(nD o 0 0 0 0 1(=1)
Electrocardiogram QT correcied interval prolonged i(y 0 0 1(<D 0 [\ (< 1(=1)
Gamma-ghizamyltransferase mcreased 1] 0 [ 1(= 0 9 i} L (=)
Electrocardiogram T wave abnormal Q 0 ] ] Iy 1(=1) Q
Hapatic enzyme increased Q 0 0 4] 1(D 0 1(<1) Q
Weight decreased [} 3} 1(<1) ] 0 0 1(=1) 0
See foomotes on the first page of the table.
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Tabie 38: Treatment-Emergent Adverse Events Leading to Study Discontinuation (Continued)
{Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Sef)

Pla/Paki Pla/Pali Pali/Pali Pali/Pali  Olan/Pali  OlawPali  TotalPali  Total Pali
==6 months >6 hs <=6 hs >6 hs <6 ths >6 months ~=6 months 6 months

Body System or Organ Class N=99) O=137) (N=209) (N=475)  (N=108) < (N=141)  (N=416) (N=738)
Dictionary-derived Term n (%, n (%2) IO i n {5%) n (%) n (05) n (%) 1 (%%)
Reprodactive system and breast disorders 0 ] (D 1(<1) 0 t(n (<1} 2(=i})
Erectile dysfimction : Q 0 1(=D 1(<=1) 0 0 1(<l) 1{<t)
Galactorrhoea 1] 0 0 0 0 1Y 0 (<D
Retrograde ejaculation 1] 0 1(=1) 1] 0 1] 1{<1) 0
Tujury, poisoning and procedural complications 1 @)} a D 1 (<1} [t} i} 3y {(<1}
Traumatic haematoma i3 0 0 1(=1) 0 0 [ t(<1)
Accidental overdose a 0 (=1 0 0 0 (=t} 1]
Intentional overdose Q 0 1(=1) 0 1] 0 t(=h) ¢
Self nantilation | S @S] [t] 0 0 0 0 1{<1) 0

; Metabolism and nutrition disorders 0 1] t(=1) L{=<l} 0 0 1(<l)y 1(=1)
Hyponatraermia : 0 0 0 1<y 0 0 0 1(=1)
Anorexia ¢ 0 1(=1) 0 [+] ] 1(<1) 0
Respiratory, thoracic and mediastinal disorders 0 0 1(=1) 1(<1) 0 0 1(<i} 1(<1)
Pneunonia aspiration 0 D] [4] L (<1} [ 4] 0 F(<t)
Dyspnoea Q 0 1(<1) [ 0 0 1(=ly 1]
Cardiac disorders ICn 0 (L 0 2D (i} 6( 1) ]
Myocardial nfarction 0 Q 1(=1) 0 0 0 1{=<1) ]
Myocardial ischaemia 0 0 1(=1 0 0 [ 1(<t) [d
Palpitations g 0 0 0 1(D 0 1{<1) q
Simus tachycardia I 0 0 0 @Y} ¢ (<) 0
Tachycardia Q 0 1(;1) 0 B DRt ¢ R 1(=1) 1]
Eye disovders 0 0 (] (1] 1¢ 0 1(<i} [}
Vision blurred 0 0 [ 0 11 0 1(=1) 9
See foomotes ou the first page of the table.

Appears This Way
On Original
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Table 38: Treanunent-Emergent Adverse Events Leading to Study Discontinuation (Continued)
(Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 703. Safety Analysis Se)
Pla/Pali Pla/Pali PalifPali ~ Pali/Pali  Olan/Pali  Qlan/Pali  Total Pali  Total Pahi
<=6 months =6 months <=6 hs >6 hs <=6 ths =6 months <=6 months >5 months

Body System or Organ Class IN=09) (N=137)  (N=209) (N=476) (N=108) WN=141) (N=416) (N=734)
Dictionary-derived Term n.(%) A (%) B (%) n (%) n (%) n (%) u (%)
Gastrointestinal disorders [ S @] 0 L{=t) [} I3 Q (1D [
Constipation ¢ 0 (i} 0 1D 0 1(<1) 0
Dysphagia 0 0 1(=1) 0 [\] 0 (<L) 4]
Nausea ‘ a 0 0 0 1D 0 1(=<D i
Peptic ulcer 1(y 0 Q9 0 0 0 1(=1) Q
Vomiting 1] 0 ¢ 0 WD 0 2(=1) 0
General disorders and administration site conditi Q ] 1{=1) i REGY; 0 2{=1) 0
Fatigue 1] 0 (=1 Q [¢] 0 t{<1) 1]

_ Oedema [i} [t} 0 0 1Y ¢ . 1(<B 0

Bl

2
Infections and infestations ](n 0 1({=<1) 0 0 0 2{<l) 0
Hepatitis A [ [ 1(<1) 0 0 0 (<) 0
Poenmonia - 1Y) 0 [ Q 0 (] 1{<1) 0
Muscuoloskeletal and connective tissue disorders i1y 0 1{<1) 0 20 (1] EY@)] 0
Arthralgia 0 0 4] 0 1@ [ 1{<1) ]
Jomt stiffness [ ¥ @) 0 ¢ 0 0 0 1(=1) 0
Muscle rigidity (] 0 t(=1) Q 0 0 1(=<1) 0

- Muscle twiiching [ ] 9 0 1( 1) 0 1(<1) (13

Skin and subeutaneous tissue disorders Q 0 1(=D 4] 0 0 (=) ]
Acne 1} )] L{=1) ] 0 0 1(=1) i}
Social circumstances [ 0 2D 0 20D .0 4D ¢
Alcohol use s o] 1{=1) [} 0 0 1(=1) [}
Drug abuger 0 0 1(=1) 0 202 0 3I(H ¢

See footnotes on the first page of the table.

Table 38: Treatment-Emergent Adverse Events Leading to Study Discontinuation (Continued)
(Pooled Open-Label Studies RQ76477-SCH-702, 703, 704, 705: Safety Analysis Sef)

Pla/Pati Pla/Pah Pali‘Pali PalvPah Olan/Pali  Olan/Pali  Total Pali  Total Pali
<=6 month: ~6 months <=6 months >6months ~=6 months =6 months <=6 months >6 months

Body System or Organ Class (IN=99) =137 (N=200 =476) M=108) =141 N=416) (N=734)
Dictionary-derived Term ' o (V6 n (%) (%) n (Vo) n %) a (%) n %) n{%)
Vascalar disorders [¢] 0 i) 0 iy 0 1(=1) [}
Hypertension 0 0 0 0 . (n 0 1(=1) 0

See footnotes on the first page of the able.
tafzal0_t}.rif gensrared by tfaelf.cas.

Common Adverse Events of the Integrated OL Safety Dataset

The sponsor provide several tables that were generally 20 or more pages each on common AEs
(in the appendix of the SUR). In place of in-text summary tables the sponsor described the
following with respect to common AEs, as copied out of this section of the SUR:

“The most common adverse event among subjects treated with

ER OROS paliperidone and placebo was insomnia, while the most common event among
subjects treated with olanzapine was somnolence. Of the adverse events reported by 5% or
more of the subjects in any treatment. group, the following preferred terms had differences in
incidence of 23% between the ER OROS paliperidone and other groups:

* Headache, akathisia, somnolence, extrapyramidal disorder, dizziness, hypertonia,
insomnia, psychotic disorder, depression, tachycardia, and sinus tachycardia were more
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common among subjects who received ER OROS paliperidone than among those who
received placebo;

* Headache, akathisia, extrapyramidal disorder, tremor, hypertonia, insomnia, anxiety,
psychotic disorder, schizophrenia, depression, nausea, vomiting, tachycardia, and
nasopharyngitis were more common among subjects who received ER OROS paliperidone
than among those who received olanzapine; 7
* Somnolence and sedation were more common among subjects who received olanzapine
than among those who received placebo or ER OROS paliperidone.

* The percentages of subjects reporting any adverse event and, in most cases, the
percentages of subjects reporting the common adverse events were higher for subjects
who received ER OROS paliperidone for >6 months than for subjects who received
treatment for <6 months.

These results are similar to those presented in the SCS of NDA 21-999 using a cut-off date of
31 May 2005.” '

Laboratory Parameter Results

Laboratory trial data results of Completed Study -301:

SAEs and/or ADOs due to Eaborateory-related AEs:

One subject had thrombocytopenia as an SAE and an ADO that occurred due to laboratory
related AEs (as described in Section 3.2.1 of the SUR). Subject 100847 (40 year old male) was
Jound in the line listing as the SAE and ADO due to thrombocytopenia which occurred during

the stabilization OL treatment phase of this study (on Day 71 of the study and Day 15 of this
study phase). No other ADOs or SAEs occurred due to laboratory related AEs in Study 301.

Statistical Descriptive Results. Results were generally did not reveal any new remarkable
findings that are not already described in this review, although the followmg additional
observations are noted.

Comment and Caveat. Some of the cell sizes for a given data-point (on a given parameter in a
given treatment group at a given time-point) were small such that mean values may deviate or be
skewed from values at other time-points within the same treatment group (note that treatment
groups are subdivided into < 6months and > 6 month subgroups with respect to duration of
exposure, as previously described). Consequently, cell sizes of approximately 100 subjects for a
given time-point in a given treatment group are considered more valid and were the focus of this
review.

Another major limitation with all safety data from OL trials is the absence of placebo group.
Yet, even in the absence of a placebo group one can examine the data to determine if the data
yielded remarkable and/or unexpected signal that was not revealed in the placebo controlled
short-term trials.

This updated dataset allows for examination of safety parameters over time through I year of

exposure in contrast to the data provided in the N0OO submission at which point the sample size
of subject exposed to 1 year of treatment was small.
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Please note the following semantics employed in sections below. The > 6 month and < 6 month
subgroups are also referred to as “exposure” subgroups in this review.

Laboratory trial data results of OL extension trial dataset (-702 through -705, combined):
SAEs and ADOs due to Laboratory-related AEs were the following:

The SUR describes the following SAEs due to laboratory parameter abnormalities (in 1 subject
each) were: anemia, CPK increased, hyponatremia and hypokalemia

Note that one SAE was cholelithiasis was found by the undersigned reviewer, as described in
Section 7.1.3.3 (under a subsection on LFTs).

Statistical Descriptive Results. While noting the above caveats the results generally failed to
reveal any new remarkable findings that differ from that already a’escrlbed in this review
although the following additional observations are noted:
o Mean decreases in HeB values are typically -3.0 g/l or sometimes greater were
observed during the OL longterm treatment.

It is also noteworthy that the olanzapine OL groups showed similar decreases in
mean HgB values.

Studiaz ROTELIV-SCH-TLH2, KITALTT-SCH-TO3, ROTEITI-SCH-T3Y, and PITELTT-SCH-7oS

Dutput DL&BOR: Laboratory Yaluas: Moang aipd Nean <bhanges Owvar Tiaa - Cpan-Label Phasa f(coobinuaqd)

Haga =00 e cmmmemmmaaan changa from Laseling
n Hsao =is] g Hin Hax Haan (<D n Hazn EE £D Hal

PlaiPall <=& Gooths

SCREENILIC (DB} 2 144.62 16.051 143.C04 112.2 13400
ERSELINE (DB} 58 145.72 15.811 147.00 112.% 1.0
DAY 15i{D8} &5 las.2€ - 15.442 147.G0 106.¢ 191.¢ 145.€R [15.358) e a.217? 8.092 L.A% a 25.0
L&Y 434DB] 55 143.37 73 14300 17.2 171.C 143.47 (15.75¢€) <z 1.973 8.236 0.92 g 13 .4
ERD POINT {DB) 58 144.S5 14}.00 107.0 179.0 145.72 (1s.811) a3 Q.950% 6.9%6 6.29 2 22.0
EXSE (OPEN) 5@ 134.5% 142.00 102.0 179.C 145.72 (15.811% 23 4a.905 8.95¢ Q.02 1] 22.9
WEEEK 12 (OPEN) 15 L30.87 132.C0 115.9 142.C 133.53 (12.59€) 15 2,214 4.576 -6.02 ] 15.3
WEEK 24 (0PEN) o5 140.41 128.00 114.% 172.0 143.09% {149.072) 56 1.239 9.273 -3.92 Q 13.G6
END PROIKNT (ODEN) 63 139.43 122,00 114.4 172.C 142.5C {14.0S3¢t €2 1.236 9.73 -3.9% k] 13.0
Plafrali »€ pooths .
STREEMINC (DE) 134 143.22 14.41S 144.t50 §2.0 175.0Q
ERSELINE [OR) 117 14a4.6€6 15.307 148.00 81.2 179.0 :
TAY 15{DB) 132 144.15 15,507 143.50 ¥5.3 187.0 114.53 (15.422] 132 -&.38 J.618 7.145 -L.aG -2%.9 18.a
DAY 13{0Bj 1 144.58 L6.337 145.%0 2.2 195.0 144.58 (16.370) 2 .03 Q.585 3.442 C.5% -27.4 37.Q
ERD JINT {TB) L35 144.3€6 14.92€ 145.00 «.0 13%.0 144.99 (15.24}) 12€ -2.33 2.749 8.T7a0C 0.59 -Z7.4 3%.a
EBASE (OPEN) 137 L44.5% 15.023 145.00 .7 19%.0 144.66 (15_307) 127 -¢.19 D.754 8.8%3 0.00 -27.9 37.@
NERE 12 {OPEM) 8 126.7S 12.714 122.G0 L11.Q 14d.C 133.13 (14.036} 3 -€.38 1.413 3.958 -6.59 -1L.0 -1.0
WEEK 24 [oPen} 127 141.11 15.855 14L.00 89.0 178.0 144.88 (ls.434f 127 -3.55 J. 325 10.420 -3.00 -44.9 25.0
WEEE 52 (OTeN} 42 138.38 15.633 138.G0 102.3 15%.0 139.95 {16€.050} 4z -1.57 1.502 4.7€3 -2.50 ~25.0 1.0
END DOINT (CPEM) 129 140.%€ 15.733 110.00 8.5 178.0Q 144.€5 (15.599F 12% -3.7a 4a.33s 19.598 -1.29 -44.9 23.0
Fali/Pali <=6 nonths
SCREENING (DB) 201 134.18 15.58% 145.00 .8 122.0
BAZELIWE (DB} 205 145.75 15.771  147.0C0 9.4 187.0
Pal1/DPali <¢-§ aaoths
DAY 1S{DR) 200 142 . 48 15.55% 143.00 FA.7 133.0 145.€7 (15.833} 132 -3.32 9.570 8.044 -3.99 -24..Q 5.5
DAY 43(D8) is0 142.14 15.14F 144.50 §3.¢ 17z.¢0 145.&6 [15.72€} 143 -3.57 9.707 a.€28 -¢.09 -27.4 33.90
ENO DOLINY {LE) 26 14z.24 ‘15.63% 145.00 ?9.¢ 174.0 145.€8 (15.753} z93 -3.51 a.579 a4.263 -3.08 -27.4 33.9
BASE (OPEN]} 207 142.38 15.795 145.¢0 99.9 1.0 145.75 ({15.771) 20% -3.5% 9.575 8.240 -4.400 -27.9 32.9
WEEE 12 {CTEN) 10 137.20 12.133 122.006 1ll4.0 1Sz.C 128.20 (12.444) a2 -1.80 i.4an 10.356 9.99 -30.0 8.4
WEEE 24 [OTEN) 114 143.51 . 1&€.£31 145.<4 841.9 18L.C 11528 (1€.723%) 114 -3.37 9.843 10.873 -3.22 -312.3 16,2
ERD DOINT (OFEN] 1213 1482.13 1€.3922 14d.G0 e4.a 181.0 145.42 (17.11%) 124 -3.23 d. 508 10.127 -31.39 -32.9 4810
Pz11/Pall >€ montha .
SCPEENING (TB) 458 142.14 15.323 1a2.01 #@.0 182.0
‘ERSELIWE (OB} 469 143.12 15.90€ 144.00 B31.4 134.C
DRY 154D8) 455 139.E29 15.202 143.50 83.¢ 17¢.0 143.11 (1S.723§ 154 -3.33 9.385 f.219 -3.09 . -20.9 ig.o
TAY 41(¢DBj) 408 1319.8% 15.242 14¢.C0 85.9 13i.0 143.04 [15.65S) 19¢ -3.38. 9.441 8.382 -1.8¢ -2a.Q 5.0
EMD POIRT (DB) 469 138.93 15.45€ 1i2.C00 a5.8 13l.0 143.12 {1s.92q¢ 167 -3.21 Q.409 8.8a0 -3.09 -34.3 35.9
BA3E (CPEN] 4371 139.%7 15,720 149.00 5.9 181.0 143.10 {15.90€]{ 163 -3.15 0.46G8 8.826 -1.09 -34.9 25.9
NEEK 12 {OPEN} 43 131.33 13.212 121.Ce 20.2 152.0 133.26 {13.14¢4) 43 -1.22 1.496 3.210 -1.02 -28.90 1.0
WEEZ 34 {GIEN) 423 130.399 12.2392 142.C0 3.2 1MH.0 142.73 (15.88S) 429 -1.83 0.529 10.829 -2.490 -56.90 30.9
WEER <2 (OTEN) 121 1432.54 13,932 143.00 L1l039.4 174.0 143.57 {1S5.07%] 1z2 -1.23 1.908 11.944 -1.30 -3%.3 11.9
END POINT (COFH} 432 131.22 12,772 11z.¢a 274 1.0 142.33 {ls_e8di7) 2% -1.63 2.399 19.323 ~2.499 -3€.9 41.2



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

e Platelet count shows decreases that were numerically greater with 6 months or
greater treatment compared to less than 6 months of Pal treatment as described in
the following and as shown below (copied sections of Appendix 5.3.1). )

Mean decreases during Pal treatment appeared greater with increasing exposure
over time based on numerical comparisons of the larger treatment subgroups such as
the in the following subgroups (shown below with results from additional subgroups):
DB Pal/OL Pal > 6 month group and total Pal > 6 month group in which mean
decreases were approached over -20 | giga/l or greater by 6 months of OL treatment
and generally continued to be over -20 giga/l through OL treatment endpoint
(including the 12 month time-point) as compared to mean changes that were
generally less than -10 on previously time-points.

Note that mean decreases were smaller during Olanzapine DB treatment than during
Pal treatment. '

Studias FITEAT?-SCH-TI2, RI7S477-57H-703, ROTE€E47I-STH-744, 304 RITE477-SCR-TES

QOutpat DLABO2: Laboratory Valuas: Hoeans aod Hazn zngas Ovaxr Time - Cpan-Labal Phasa {ococinuad)

Analysis Jat: Safraty
--=-- thangs froo Liselina
3E T He

* PLATELETS (gig=/1l]

Plajpali »€ wathe

STREENINC (LB) 131 250.0a
N BISELINE (08} 117 296.00
LAY 1Z{0R) 116 25€. 00 2681.73 (7¢.0S2) 1314 13.38 4.367 45.11¢C 11.5¢ -127.9 219.9
DAY 43 {DB] aL 272.00 265.76 (72.146) - 31 7.7 5.219  48.%20 3.0  -10%5.4 194.2
END DOINT [OB) 135 3£9.60 25271 (39.82%] 135 12.04 4.611  53.87% 8.00  -195.9 154.0
BASE (OPEH] 137 256_CO 262.17 (70.384] 137 12.4% 1.587 53.691 .00 -169.9 131.9
BEEE 12 {OVEK) ] 375.50 230.2% {110.831) 2 34.3% 25.507 T2.145 10.90 -$5.0 1$9.0
NEEK 24 [OTEM) 25 248,50 262.50 (71.406] 12é -12.33. S.265 56.2€1 -11.50 -133.9 L&G
WEEE S2 {OPEN) a 2680 170.87 (5€.732| 42 -4.24 3.416  £1.036 -1.97 -135.0 154.%
EMD POIMT (OTEN) 119 354.60 36372 (T1.75%) 12% -11.83 S.143 56,410 -16.J2 -147.3 194.3
Pali/Pall <=6 aocoths
SCREENIHC (LB 158 T4.S21 251.0¢ 128.0 584.C
EX?SELINE [DE} 205 T9.430 283 .00 131.0 542.0
DAY 15(DB] 199 T8.876 273.0¢0 1C¢9.9 535.C 269.43 {79.195] 1$8 -14.51 4,287 - €0.321 .4.90 .2€8.0 135.8
LAY 43{DB) 148 T7-458 27S.60 133.0 4S33.C 283.43 (79.6887) 14% -7.82 4.483 £4.€08 -3.582 -208.4 1772.0
END DOINT (DB) | 2065 31.7)% 275.00 103.9 438.C 288.8% (T9:418) 204  -6.63 3,842 £4.362 -3.58 -237.0 127.9
BASE Q0D 207 31.£3¢ 27S.06 103.2 S33.C 282.97 {79.439) 205 -€.£5 3.223 £4.1€8 -3.95 -237.0 177.0
NEEE 12 {OPEN} 10 60.71¢ 1%1.50 163.0 343.¢ 227.90 (72.838) 19  -5.89 12.€20 19.308  16.59 -7%.Q  48.90
WEEE 24 (GDEN) 113 76.420 292.0¢ 115.0 526.0 294.99 (81.141]) 113 .3.9¢ $.2080 S6.122 -T7.03 -245.0 172.0
ERD POINT (QDEH| 123 279.22 TE€.§25 277.060 135.0 526.0 288.€1 (82.57%] 123 .%.41 4.944 £4.831  .6.00 -245.0 172.0
Pali/¥all >& gonths
SCREENINE (DE) 456 271.52 79.6810 266.00 S1.0 631.0
ELSELINE (DR} 468 283.30 $2.382 122.00 108.0 S57.0
DAY 15{DB) 450 .275.7€ 77854 267.00 118.0 €48.0 283.23 (82.430] 44% .7.41 2.36€2  S2.179 -7.49 -200.0 275.0
DAY 43 {DE) 403 270.80 79.124 262.00 103.0 657.0 283.16 (82.231) 101 -12.21 2.725 54.561 ~5.00 -245.0 223.0
END POINT (DB} 468 272,318 79.726 252.50 103.9 6S57.0 384.01 -(82.053) 466 -11.49 2,482 S3.67¢ -8.40 -245.0 2129.%
BASE (OPER) 471 271.61 §0.275 262.00 103.8 £57.0 263,30 [82.382) 46% -11.54 2.362 £3.450 -7.9% -285.0 225.0
WEEE 12 (QPEN} 43 252.35 ¥6.708 222.00 114.0 523.0 263.70 (90.482) 43 -11.35 10.517 68.9€) -6.0F -217.0 175.0
WEEE 24 (OPEN) 419 25%.73 73.683 252.00 €1.4 530.0 284.53 (93.273] 4l€é -24.73 3.970 62.6Q7 -21.50 -342.0 197.0
WEEEK 52 (ODEN) 121 267.497 73.28% 357.00 111.@ 513.0 282.85 {72.237) 129 -18. 74 5.260 €6.359 -12.S9 -2¢7.9 112.3
END DQINT {OPEN) 429 260.8L T4.054 251L.00 80.0 530.0 284.43 (83.784} 426 -z1.8S5 2.989 §1.€85 -%0.S90 -382.0 197.0
Olan/Pali <~6 acatha
SCREENING (DB} 104 264.37 F1.841L 2IS4.04 106.9 535.0
BASEGINE (OB) L0S 273.27 TF4.845 280.00 139.9 513.0 :
TRY 15(DB] LGS Z262.3L 3. 2S0.00 §4.4 5€8.C 273.34 (75.081{ 193 -19.03 §.711 | S§7.%61 -10.09 -1£€%.9 172.¢
DAY 41 (DB] F0 264.03 £5.85% 12582.00 152.0 437.¢ 269.54 {75.2361 €8 -4.54 S.65%¢ 45.%51  -1.50 -125.9 122.9
END DPXINT (DR 105 269.14 72,140 25%5.00 led.a §37.0 2173.34 (715.081) 123 -3.57 $.226 S3.536 -1.90 -1S8.0 137.8
RIS (Q0EN] 107 2¢64.59 2.6 2S5.00 1040 SIF.0 393.27 (74-845) 19S5 -4.07 S.934 €1.586 -1.02 -1S6.9 177.9
WEEK 24 [OFEX) 62 264,98 71,118 259.00 127.9 473.6 205.13 {74.51%] &% -14.62 £.338 39.0% -15.5¢ -143.a 128.9
ERD IKINT [OPEN] €7 268.38 7L.110 259.00 137.3 473.0 265.13 (74.518) €0 -14.62 5,338 39.9%€ _1€.50 .143.0 128.0
Olan/Pali & months i
SCPEENIRS (TB) 136 277.24 76.494 254.50 125.0 SS3.C
ERSELINE (OB} 1319 281.72 72.66& 277.00 141.0 545.0
DAY 15(D8) 1313 282.70 72.957 269.00 165.9 539.6 284,00 (12.672) 123 -1.38 4.532 52.27L  -§.,00 "-13L.4 170.9
DAY a3{DB} 130 285.87 73.123 I£€.00 134.5 512.0 285.87 (32.49%) 11% -0.a8 4.668  50.279 -3.00 -118.0 153.9
D POIRT (L&) 137 2@4.17  77.200 265.00 13¢.3 512.0 2603.47 (72.404) 136 1.43 1.295  49.6l7 -2.99 .118.9 153.4
EASE (CTEN| 140 282.41  77.362 2£2.50 281.73 {12.6€8) 133 1.45 1,163 49.8%6  -1.99 -118.3 153.5
WEEK. 2% (OPEN) 127 260.47 75.13T 155.00 285.7C (T3.3£€] 125 -24.47 5.1¢8  S7.114 ~213.0 1340
NEEE S2 (QPEN} 38 259.33 €2.008 24%.00 275.63 (86.0726) 3§ -17.24 11.281 69.3€A -S5.90 -211.a 71.D
END DSINT (SOEN) 131 -263.42 J4.185 1255.00 283.46 (73.631} 122 5.2%3  §0.115 .19.99 -212.9 178.9
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Total Pali <-§ months

STPEENIWC {LB} 3158
BASELLNE (DE) a08
LAY LS{0H) 404
DAY 43 (DB 274
END DOINT (TR} qacyg
BASE (QLER) a1z
WEEK. 12 {OPEN} 5
WEFE, 24 (OVEN) 231
POINT (GPEN| 247
Total Fall >6 months
SCREENIC (VB ) 723
BASEBLINE (DB} Tas
DLY 15 {08} 713
DAY 43 (DA} €14
END DOINT (TR) 740
BLSE (OPER) 748
WEEE 12 {OPER) 51
*EEK 24 {OPEW) £72
WEEE. S2{GPEN} 20
END RIINT (COENY €89

272.23 T2.848
27Td.€1 T7.108
26%.5€ TT-234
275.74 ¥6.047
275.8% T2.862
275.54 T8.647
232,60 T3.067
272.17 731,332
269.€6 74.232
273.27 T6.581
Z719.12 76.8%9
276.94 75.035
Zz7¢.13 ' V¥8.853
275.98  78.612
274.22 73.270
254 .27 $5.405
256.11 T2.68%
Z65.46 69.251
259.€4 72.731

267.00
25TF.Ca
25%.50
272.00
271.C0
271.00
215.00
1£8.00
2€6.00

263.00
2&2.040

267.00
2gd.00
as5e.00
263 00
223.0¢
356.50
169.00
253,00

1.0
§2.9

1G5.
6.
al1.
a1.
1i4.

-]
o
b
Q
a

178.34
272.69
2.3
113.61
343.48
2B4.223
281.€7

279.35
201.28
2680.91
273.12
253.45
289.58
233.€3
280.234

{7T.078}

(7=.886) "

(17.185)
(77.108]
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Given the above results on outliers on low platelet count it is noted that clinically
unremarkable mean decreases in reticulocyte count were observed during OL Pal

treatment that appeared to be numerically larger in the over 6 month exposed total
Pal subgroup compared to the 6 month and under exposed subgroup. Results below
also include those from the DB Placebo/OL Pal subgroups as well to allow for
treatment group and placebo versus Pal treatment comparisons.
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Creatine kinase was inconsistently elevated (group mean increases) but also show

mean decreases in some subgroups. Standard deviations were large (up to at least
approximately £883 U/l for given subgroup on a given time-point). Therefore,
results are difficult to interpret.
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o Mean increases in prolactin were observed during OL Pal treatment but these
elevations generally did not increase in_magnitude over time of treatment as shown
in the following table (copied sections of Appendix 5.3.1).

Output LLIEG2: Laboratory Valuas: Heans and Naan Cha s Over Time - Cpan-Labal Phasq (cwutinuad)
Pu TY Zngu.

B29@ = mmeeceeeccemaaa. changa frod basaline ---------------
n Hean s0 Mad M Max Moan (SD) N Naan 3E €D Haa Hin, Max
PROLACTIR (na/amll
Paiifyall »6 montha
SCREENLEC (DB ) 470 41.55 48,388 2S.25 2.2 385.0
BASELINE (0B} a7s 4.7t 18.799 12.67 0.9 446.¢&
DAY 1S5({DE} a1 48.51 €€.413 £3.59 4.5 473.8 24.75 (38.305] 471 €31.953 3.108 67.4345 16.90 -260.9 $3I§.%
DRY 36408} 461 81.27 €5.140 50.95 1.5 549.% 23.26 (38.18T71 459 53.1S 3.173 6§3.451 ar.41 ~174.5 £512.1
DAY 43{DB) a0s 82.24 €8.93% $2.79 1.7 ISe.¢ 21.25 (22.519) 19S5 €90.41 3.413 §9.981 45,17 -238.8¢ 7132.€
END POIWT (DB) 478 81.21 6T.503 €1.0S 3.7 59.4 24.71 (38.75%] 175 S6.51 3.185 69.422 42.37 -248.0 7J13.€
BASE (OREN) 376 80.32 £7.429 éG.49 3.7 73I50.4 24.7L (38.75%] 4TS 5a.31 3.181 69.325 22.13 -22§.0 713.6
WEER 12 [GDEN) 43 a4 .96 T76.098 JL.07 5.2 378.3 34.29 (41.072] 43 5G.47 10,504 66.4977 32.93% -2%.2 M5.4
WEEK. 14 (OFEN) 432 74.86 63.312 56.83 3.3 S576.0 24.39% (39.753] 432 50.48 3.118 §4.TTL  36.25 -322.3 533.1
NEEK SJ‘O'R‘} 118 €3.723 50.563 5T.71 2.3 22s.¢ 21.S2 {24.255} 128 48.27 4.872 s2.8ce 406.61 -133.7 213.5
END POIAT {OPEM) da0 72.53 &2.753 531.598 2.8 57&:0 24.55 (A9.8€&4) 149 aT7.98 3.0%4 64.891 33.41 -321.3 535.1
Total Pali »& nmontha
SCREENIWZ (DB} Ta2 42.61 S1.283 25.1% 1.4 28%.0
BASELINE (DB) 753 24.77 37.605  1%.68 0.9 448.4 .
TAY 1S{OB} ELL) 64.0L €4.69% 1.4 1.2 4734 24,75 {37.7331 738 iz.39 2.443 66.920 22,93 -2€0.0 4d36.5
TAY 3608} 614 60.11 €2.948 10.56 2.5 S§48.% 23.54 (38.146§ 4613 26.23 2,567 * 631.568 21.2%9 -227.2 £212.1
TRY 43 (0B) &0 €0.22 €5.691 4976 2.4 2.4 22.54 (32.742) €07 3g.44 2,717 66.241 21.41 -249.9 T13.€
ERD PAINT (CB) T3 57.83 €3.322 3r.1 2.1 WeA 34.72 . (37.6511) 752 33.1¢& 2,421 64.336 17.43 -248.9 T1x.€
BASE {OFEN) 154 57.66 €31.256 37.¢L 2.1 1S50.4¢ 24,77 (3T.89%1 I3 312.93 2.3814 66.Z3S 17.4¢ -238.8 T713.6
WEEE 12 (0PEW) S1 81.43 Ti.d1l1 56.53 5.2 378.1 31.78 [38:235) S1 492.65 3.351 66770 21.17 -2%.2 145.4
WEEE 24 {QPEN) €98 7598 €4.083 ST.06 3.5 §W.C 24.66 (38:413] &3¢ 51.22 2,834 84.622 36.22 -322.3 533.1
WEEE. EJ (OPER} 208 71.87% €4.845 S4.04 1.8 sS33.89 23.06€ (29.221] 293 43.51 1.3%85 €3.4421 38.31 1331.7 €£15.7
END PRIUT (QDEN) 709 mn.3e 6€3.286 52,434 1.2 s593.8 Q4.7 (38,3441 709 47.05 2.325 6€4.559 33.33 -322.3 533.1

The Incidence of Outliers on Laboratory Parameters in the OL Extension Trial Safety dataset.

A Caveat: comparisons between exposure subgroups (>6 month versus < 6 month subgroups)

could be misleading since the incidence is determined using a LOCF approach (that is,

treatment groups are subdivided by duration of exposure rather than showing the groups

combined with the incidence over time). .

af

Results are generally similar to those previously described, although the following are
potentially notable or relevant findings (all other parameters not described or shown below
generally had an incidence of 0-1% in the Total Pal < 6month and > 6 month subgroups):

o Lipid Profile Alterations: As previously described drug induced alterations in lipid

" profile appear to exist, as suggested by results taken from Table 69 of the SUR that
are shown below.

o Qutliers on High CPK levels: As previously described there were outliers on high
CPK but not on low CPK levels.

o Qutliers in Low Reticulocyte Count that appears to be greater after over 6 months
exposure compared to 6 months and less exposure. Numerically greater incidence
of outliers on low compared to high reticulocyte count that was generally more
robust in the over 6 month exposed subgroups compared to the 6 month and under,
exposed subgroup.

While the incidence of low reticulocyte count, appears to reflect a Pal effect (in light
of similar findings in placebo controlled trials, as previously described in this
review), a comparison between the exposure subgroups (over 6 months versus 6
months and under subgroups) may not reflect a true time-dependent phenomenon
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with respect to duration of exposure. Although, these results together with other
results described in this review are suggestive of such a greater effect over time of
exposure. For example, the previously described results of mean platelet count over
time within a given treatment group showed a slight (albeit clinically unremarkable)
time-dependent decrease which supports the observations on the incidence of low

platelet count when comparing the two exposure subgroups.

Table 69: Treatment-Emergent M:nkaﬂy Abnormsl Labaratory Resulrs (Coatinved)
(Poaled Open-Label Sindies BOTE477-SCH-702, 703, 704, 705 Safety Analysis Set)

Pla/Fali Pla/Vali PatiPali Pali/Pali Olm/Pali  OlaaPati TowiPali  Total Padi
<=f moaths >6months <= wonids >0 moenshs <=Omogths M momths <~Snmwnis >4 monits
QM) Q=37 N=200 (N=476} FF109) A=l N=418) Q=724
- a (%) & () LR a(hy & (6} %} 8 (%) 2 (%)
LEL (rmmol/L) s1 135 135 439 62 133 348 79
Absaemally high 3(9) (%) O 5(8 By 15  38(3
AbrommaBly low 12 (20} 2013 15¢12) S1(12) 13021} 019 A0(k6) 92(13)
BOL (rmrsobT)} 6§ 135 13 422 63 136 156 713
Abromally hizh (] 9 a 0 a 4] ] Q
Avconmally low () | 4010 {9 LI 6(10) W(n 19N 68 ( 9)
Cholesterel {mmolT) 63 133 233 +16 4 115 %50 717
Abrosmily hizh ayn A1y WD Hy 1y ALY 3(n 7(h
Abroreaally low Q [} [ 0 ] [+ 0 a
Triglycaridas fmmob/L) 64 133 131 +H6 64 136-- it e ¥
Absormalty high 102 101 {0 LT @] a 1€ 1y 3 by a1
Abrormally low 1] 4 ] ] [ ] a b}
Creasine knase (U1} 63 14 [0 444 &2 133 336 s
Abrormaly high 1D 2 1y WD I TE)! 2( 3y 4¢3y 53 N
Abrormally low a <] & i} 4] ] 0 -0
Batalars (gigvl) &2 19 113 428 6 131 147 689
Abrasmalty hizh a 4} & 0 g 2 0 1]
Abormally low 0 Iy b LY @) 9 1{ 1} [ 6( 1)
Redeulocyres (%3) 61 124 123 24 ) 131 144 1]
Aprormally hizh (Y (3 9 {3 a TR 1<) 18( 3)
Abrormafty low (3 1310) 3 B(| 9 4{ 3y W 1(H

Vital Sign Results of Open Label Extension Trials Safety dataset (=702 throuth -05. combined)

{(h

SAEs and ADOs due to Vital Sign Parameters

The sponsor notes that the following SAEs and/or ADOs due to tachycardia or sinus tachycardia

were reported and occurred in the > 6 month exposure subgroups:
Subject 200601 (SAE and ADO)
Subject 201366 (ADO)
Subject 500603 (SAE and ADO)
Subject 200303 (SAE)

In-text descriptions of these subjects could not be found in the SUR. Several of these subjects
were previously described in the sub-sections on SAEs 7.1.2 focusing on tachycardia in the

absence of concurrent orthostatic and/or ischemia-related events.

-
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In a separate section of the SUR focusing on orthostatic hypotension (section 2.1.6.5.2) the
sponsor notes that there were no SAEs or ADOs due to orthostatic hypotension.

An in-text listing or discussion of other type of vital sign outliers, ADOs or SAEs could not be
JSound in the SUR (e.g. due to non-postural hypotension, low heart rate or other subjects with
remarkable vital signs or vital-sign related events, other than those of tachycardia and
orthostatic hypotension, as above). Refer to previous summary tables for ADOs and SAEs and
Section 7.1.3.3 of this review for descriptions of individual subjects found from other sources.

Descriptive Statistical Results: These results failed to yield any new remarkable findings that
are not already described in this review (see section 7.1.8 for more details on assessment time-
points and on the results).

Incidence of Qutliers _
Results on the incidence of outliers are generally similar to that previously described in this
~ review and in the original NDA submission.

A Caveat: Comparisons between exposure groups on the incidence of outliers may be
misleading since the greater the number of assessments and the greater duration of monitoring
subjects leads to a greater chance of detecting outliers. However, if a greater incidence is
observed in the > 6 month exposure subgroup compared to the < 6 month subgroup for outliers
in one direction (e.g. high values) but not in the other direction (e.g. low values) on a given
parameter, this finding may suggest a real time-dependent effect.” However, statistical
descriptive results failed to show mean increases in heart rate during OL treatment in the group
of subjects that previously received DB pal treatment.

Potentially new and notable findings (not previously described in this review) revealed from the
results in the updated safety summary are the following: '

e A numerically greater incidence of decreased supine systolic BP and in
decreased diastolic BP compared to the incidence of increased values on
these parameters as shown in the table below (coped from Table 74 of the
SUR).

o Small numerical trends for a greater incidence of the following
cardiovascular effects of Pal in each of the > 6 month exposed subgroups
compared to each of their corresponding < 6 month subgroups:

o Increased standing heart rate,

o Decreased standing and

o Decreased supine systolic BP.
These findings may be reflective of having a greater chance of meeting outlier criteria
associated with longer term monitoring of subjects. However, these trends for generally
observed for almost all subgroups and the direction of vital sign changes are generally
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consistent with Pal effects observed in the short-term trials. Although, short-term trials
of primarily non-elderly subjects did not reveal a consistent or dose-dependent Pal
effects on the incidence in decreased supine systolic BP. However, the single elderly
Phase Il trial that was conducted (-302) revealed a numerical trend for a greater
incidence of decreased supine systolic BP in the Pal compared to placebo group (while
noting this was a small study).

Table 7¢: Number of Subjects With Abnornyal Vital Siza Valges Daring the Opaa-f sbel Period
(Paalad Open-Label Stadies RO7EI7T-SCH-T02, 703, 74, 705: Safory Analysis Set)

EfaPali <=5 DlaPeh >6 Bali/Pali <=6 Dadi/Pali =6 Olan/Pali <=4 Olap/Pali =6 TFombPai<=§  Towd Paliz6

Moatas woenths manths monchs wmonths noaths oS, masths
E=09) &=1IT QE=249) @¥=176) Q1) QElan N=416) QET5Y)
0 () o) 1) a4 o (%) (4 a (%) =03)
Standing pulse dassification % 137 200 376 108 141 116 735
Dogrease >=13 and value <=50 0 wy (< (<) 1] 1y 1(<ty (B
Tacraese >=15 and witue >=100 38(13) 45¢39) HB(Y 114(3) 30 (3% 38(IM 103 (13) 197(26)
Sapine pulse classification o9 137 209 476 108 L] 446 - !
Dacrezse >=15 and value <=30 o §( 4 0 (3} I 3 L(<l) 26( 3)
Torase »=13 md value >=100 H1y m(1s) 2411 $7(1m) 18(17 16(11) 3613 23{1Y
Stauding SBP dassification 92 137 369 475 8 141 416 354
- Darazse >=20 2nd wahse =60 3¢3) wen 16¢ 9 33{ 7 HE 1209 Bl 35({M
Inmrsaze =20 and value >=F30 g 0 {0 ETE)) fi] in 1{<h) TS
Supine SBP classification (] 137 9 176 1w - BT 416 754
s DxTetse =20 and vahoe <= b)) 509 )] niH 3(3) (1 143 3BLH
% Incresse >=20 and valve >=[5G Wy 0 L@} =D 1 Q 5(H 3{<1)
Standing DBP classification ] 137 b7 I 476 16 41 416 34
Dacrense =15 and vahia <=30 (3 L HE)! (N 10 L)) 10(N0 10
Iacresse >=135 mnd valia >=E03 H &) 3{ §) 52 g Wy HE:) ] (3
Supine DBP chassificstion K- o137 30 476 s 141 416 154
Dacaase >=13 and valuz <=30 {1 Yy (2 '4( 3 3D pQY $(3 B3
Incresse »=13 and vehez >=103 1{D 40 %) 5( Y ¢ 2 6( 1) ()

Note: Percennazes caiculatad with the nurmber 0f subjects per paramarer 25 danomvinyior.
L5506t zserrad by nfindb.q:,

In a separate section of the SUR focusing on orthostatic hypotension (section 2.1.6.5.2) the
incidence of outliers on orthostatic hypotension is somewhat numerically larger in the table
below than was previously reported and as previously described in this review, as shown below
(copied from the SUR). '

Table 56: Number of Subjects With Treatment-Emergent Orthostatic Hypotenzion at Anytime During the Open-Label Pertod
{Pooled Open-Label Studies RQ76477-SCH-702, 703, 704, 705: Safety Aualysis Sef)

Pla/Pali Pla/Pali PaliPali  PaliPali  Olan/Pali Okln/fali  TotalPali Total Pahi
<=6 months >6 months <=6 months =& months <=6 months =6 monfls <=6 months >6 months
AN=99) M=137) (N=209) WN=476) (N=10%) N=141) (N=416) (N=734)
o (%) n (%) n (%) n (%o} n (% n (%) u (%) n (%)

" Total no. subjects with orthostatic

hypotension 1] 9( D (H 36(8 40 4) (3 15¢4 - 46(6
Pulse(std-sup¥>15 and DBP(std-sup}=-10 3(3) 6{ % 3( D) ) it 6¢ 4 (Y 331( 4
Pulse(atd-sup)=13 and SBP(std-sup)<20 @) 403 6(3) 14(3) HE)) 403 10(D N2

Note: Percentages calculated with the number of sub;ects in each group a3 denominator.
<04 tl.nf gensratad by tsfirsQd.3as.
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The above results also sugeest a greater incidence of outliers on this parameter after over 6
months exposure compared to exposure at 6 months or under. However, in the absence of a
placebo control group and given that the incidence was determined using an LOCF approach
(rather than over time), the results are not considered conclusive evidence for a greater effect on
the incidence of outliers on orthostatic hypotension with prolonged treatment. Despite this
caveat, it is notable that in the previously shown table that the incidence of outliers on low
standing SBP showed a similar pattern for greater incidence in the over 6 month exposed
subgroup compared to the < 6 month subgroup which was not observed in the direction of
outliers for a high standing SBP. This observation is highly suggestive of a real Pal effect over
time rather than an effect of greater time of monitoring independent of Pal treatment.

The results on the incidence of tachycardia-related AEs suggest a similar pattern for a
numerically greater incidence in the over 6 month subgroups compared to the 6 month and
under subgroups, as described in a separate section of the SUR that focuses on selected AEs
including tachycardia. Results are shown below (copied from the SUR).

Table 41: Treaorers-Bmergeat Tackprardia-Felated Adverse Brewts By MadBRA
Prafersed Term - Opan-Labal Phaze
{Studies BRHTG477-SCH-R2, 703, W4, and 705: Safety Analysis Se)
PPzl PPk Pali™ey DaliPali Oles@eli ClawPali
=fmeach; “Smonths —fmceds 6montts <=5 mowmths oS momhé T T

TFachycardia-Kelated Group (W=93) Q=37 RISy (W= (NEL08) Gl

Dicticoary-decived Tam o (%) 2 (=) =450 » {36 (%) = 33)
Fotal Bo. subjectz with Tachycsardis- )
Relsted AR 10015 13{t3) 12{ & 3(19) 7 q 12( i3y
TExchycardia (19} 13(:3 12{ 8 4819 T{ 4) 19 (13)

Harrt 269 incsazead EX 3] 9 g 1(=0) 2 [

Sinus tszkyrardiz L1@ ) 11{ §) 203 (D ]S HE

Tachycardia (N (N 10{ 5 B(H IThH (& .
Neg: Parcantagn: calcehred with tha wroobar af subfacz: ia sack group 23 deupweinzzor. T

233 1l g goraryRd by alae3d.oid

"

Refer to the last section of this review for additional comments and recommendations.

ECG Results of Open Label Extension Trials Safety dataset (-702 throuth -05, combined)
SAEs and ADOs due to Abnormal ECG Parameters

See previous summary tables for the incidence of SAEs and ADOs due to ECG parameters.

In a separate section of the SUR focusing on orthostatic hypotension (section 2.1.6.5.2) the
sponsor notes that there were no SAEs or ADOs due to orthostatic hypotension.

Descriptive Statistical Results: The results (mean and median change from baseline) failed to
yield any new remarkable findings that are not already described in this review (see section
7.1.8 for more details on assessment time-points and on the results), except for some of the
Jollowing observations that were observed in subjects exposed over 6 months (noting that now
the sample sizes are remarkably larger for these longer term exposures than samples sizes in the
previous original NDA submission)
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A Potentially Greater Group Mean QT Prolongation Effect was Observed with Over 6 months
of Treatment Compared to Mean Changes Observed with Less than 6 Months of Treatment.

OTraw interval results showed the most remarkable group mean increases at 6 month
and at | year (52 week) time-points and showed at least trends for group mean increases at all
time-points beyvond the 8 week OL time-point. ‘

The greatest group mean increase occurred at 32 weeks which was 7.2 (median increase
was 1.0 msec), although the group variance was large (SD+25.2 msec) as may be expected
since timing of assessments relative to dosing on a given day was not held constant.

QOTraw interval results showed more remarkable prolongation effects than the OTc
results. Since, ECG assessments during the OL study phase showed little to no change in HR (as
shown later ini this section of this review), it is appropriate to consider QTraw interval results
over the QTc results. QTc interval results at these later time-points are likely to be a less
accurate reflection of true drug effects on QT interval, since correction methods were employed
correct for the case when alterations in HR are observed.

Also, note that RR interval (shown later in this section) unexpectedly showed group mean
.increases at these later time-points rather than showing the mean decreases that were observed
at earlier time-poinis in the DB phase. These RR results are consistent with early drug effects on
increasing HR, and the absence of this effect at later time-points (refer to the section below for
possible explanations for the observed increases in RR interval). Also see the last section of this
review for further comment and recommendations. e

One concern is that OL results on QT interval (or Olc tnterval) are llkel y to be an
underestimation of true QT interval effects since the timing of ECG assessments were not tightly
_controlled to capture peak plasma levels or were not obtained over multiple time-points on a
given day to capture peak levels for a given individual. Also consider food effects and other
factors impacting PK, as well as dynamic changes in the cardiovascular system that may
influence results.

While theoretically, subjects are in steady state from a PK perspective during OL longterm
treatment, Pal levels nevertheless, fluctuate over time and vary widely across individuals.
Moreover, levels can further be altered by factors that influence PK. For example, consider the
large food effect of Pal on PK. ‘

The following tables were copied out of appendices to the SUR for the over 6 month DB
Pal/OL Pal group (this is the group with longest continuous Pal treatment of all subgroups
shown in summary tables by the sponsor).
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Cutpat DEIGO2: ECC: Heana and Maan Changws from fra-traatoant ovar Tima - Cpan-Labsl Rhase (continuad)

Bass  --e--a-- chacge from avaragqe pradoss --------
N Haaa g0 #od Min HMax Haan 0 #aan g8 5D Mo Min Hax

QT INTER¥AL {ma)
it it etk

PASELINE (UB)' als  371.S 3@:11 368.0 231 479

AVERACE PREDOSE 45 331.9 2€8.15 369.6 302 4717

DAY 44r€) :a¥ PST 463 15%.S 29.02 354.4 285 4169 A71.9 463 -13.5 Q.33 21.3% -14.3 -103 70
DAY 4(CH] : 108 PET 45¢ 36l.& Z23.35 160.0 284 4€% 372.3 458 -16.7 1L.498 23,05 -3.% -13# €8
LAY J3(TH) =228 PET 455 1§7-8 34.63 364:9 230 480 37T1.2 456 -4.1 1.d6 22.63 -2.8 -53 82
DAY &([H} c4H PET 469 161.2 28.47 358.0 301 464 372.8 458 .10.8 L.a& 22.54 -9.8 -87 §3
DRY S{I8}] -148 PET 457 364.0 28.7¢ 161.0 300 476 3I71.2 186 -7.9 L.98 " zi_30 -7.0 -59 (3]
DAY &€{raj:2Id PST 468 371 T 22.92 379.9 23% 183 37,7 457 0.1 L.11 24.046 1.3 -105 €9
DAY 154{08] 44 3J85.9 35.69 18&.S 306 44T 186.7- 43 -1.7 3.43 248.40 -1.7 -41 58
DAY 15{0B] :FEE-LE as 30T 29.61 363.4 2287 4€2 170.5 418 o.1 1.17 23.439 9.3 -52 73
DRY 15{D8}:1-28 PSYT 421 381.2 29.0@ 3159.0 284 4TL 170.5 4390 -8.6 1.21 24.75 -1.8 -55 <3
DRY 1S/DBf:44 PST 422 131&0.2 28.31 3539.5 281 454 370.L 471 -2.8 1.21 24._7a -9.3 -11% 53
DXY 29{DB) ~ 45¢ 31711.9 30.21 1370.6 238 475 371.8 449 9.1 1.07 27_66 -0.7F -T1 58
DAY 16 (O0H) : PEE-D3 169 3¥5.8 35,93 376€.9 364 457 i70.2 353 © 5.1 1.32 25.03 3.7 -&3 a1
DAY 36 {DE) -1-2H P3Y 320 163.7 28.12 167.0 2356 144 1T7e.3 1€ 0.8 1.21 23.23% -1.4 -66 €2
DAY 36 (OB cdH DET J&€3 359.8 27.79 2363.4 301 457 ITe.e 352 -0 5 1.23 22.80 -0.7 -68 €2
DRY 43{0Bj 414 37&.2 23,33 IS IFOT 432 372.6 413 4.1 1.14 231.1¢ S.2 -74 70
EHMD I'DINT {DB) 41 3.8 29.33 322.40 307 433 3I71.9 4A7S 2.8 1.4as 23,39 4.2 -75 Ja.
BASE (OPEN] 476 37s.2 29:42 373.0 34T 433 371.3 43% 3.3 1.93 23.659 1.3 -75 70
TRY 4 {OPEMN) 455 J71.3 28.7¢ 170.9 292 475 A71.7 454 -a.4 1.13 .4 1.9 -77 63
WEEE. 1 {CGPEH) . 462 172.1 29.11 371:9 39S 456 372.2 &1 -0.3 1.13 24.29 a.o ~-54 &6
‘REEK 1 {GTPEN) 52 371.9 29.20 372.0 293 4S8 371.3 451 -6.0 1.17 25.14 1.3 -69 €S
WEER 4 {OPEN} 452 372.3 2%.55 310.0 282 463 172.40 468 ©.3 1.1% 25.a8 1.4 -109 w9
HEEK 8 (OFEN} 463 1IN.8@ 29.24 371.0 253 46¢ 371.7 448 a1 1.17 z5.22 0.3 -83 73
WEEK. 16 (QFEN} 479 1M4.0 310.66 1372.0 30L 4173 372.1 4£% 1.4 1.21 z6.15 1.3 -82 113
WEEE 24 (OPEX) o 11174 310.04 375.9 295 498 3171.9 433 s.4 1.27 ze.5¢ 5.9 -a3 sa
WEEE 40 [OPEK) 249 172_6& 23,91 3§9.0 25€ 4174 369.T7 2§38 2.3 1.51 26.1312 2.2 -l as
WEEE. 52 (OPEN} 113 13?6.% 10.11 IM.Q 39T 172 31§9.T 118 7.2 2.31 25.1240 11.9 -55 a0
END PJINT [OPEM] 4?5 177.2 Z2. 63 3.0 391 4cs 371.5 47S 5.3 1.20 26.23 4.7 -58 as

Studias ROTE47?T-SCH-TOZ, ROTE477-3C4H-F03F, RITELT?-SCH-704, and RATERTT?-ECH-TOS

Qutpat PEACAI: EOS: MeIns amd Maan Changaes from bra-treatmsat owvar Tima - Cpan-Labal Phasa (ccotinuad}

Bass  ---e---- chac,ya frow avaraga pradoss --------
n Hsan p3v] Had Min Max Haan N Mazo SE 0 HSa Hn Hax
QUC INTERVAL FPIDERICIA (ns)
Pali/pali »& swoths

ENZELINE (OB} 475 39%4.6€ 18.63 139%.0 237 470
AVERATE DEFICSE 4725 185.2 12.14 393.7 355 d46%
LAY 4{I8)]:4H PET 463 95,7 17.82 395.¢ 353 462 358.8 162 -2.1 ©.57 12.34 1.7 -42 39.
LRY J4{L[8):108 PST 456 395.% 18.23 397.9 337 453 393.9 4S€ -2.1 G.52 13.29 -1.3 -Te RS
DAY &({C8):22d PET 455 4019 19.33 402.9 2ME 456 194.3 456 2.5 Q.22 1223 3.2 -17 40
TkY $4I8):4H PST 423 397.3 12.05 J97.9 232 4&0 399.2 €3 -l.8 G.54 13_53 -1.2 -53 =21
DaY e8(I[8) 108 TPET 3527 397.6 Lg.74 197.0 3313 4&2z 198.8 466 -1.2 0.57 14.52 -0.3 -71 L0
DAY ©{[8):22H DPET 465 4A02.1 19.11 Jd01.4 34 463 A58.8 467 3.1 G.£S 1304 1.9 ~-d44 63
LAY 15{DE} 14 @193 22.04 "Q11.§ 363 460 .6 41 -1.3 2.18 14 .48 -4.5 -35 30
DAY 15{0B{ :PRE-IG 413 397.9 18.44 187.9 354 470 197.€ 418 9.2 Q.55 13.30 1.2 -50 7
GAY 15{DB}:1-Z& P33T 431 393.¢8 17.31 13393.9 350 456 197.7 420 -3.9 0.5% 12.41 -1.0 -63 iz
DAY 1S{0H}:4H PET 422 194.6 17.35 185.2 332 41432 AR7.3 471 -2.8 Q.79 14.32 -2.7 -73 aa
DAY 289{DR) 453 193:.9 18.71 399.0 350 163 353.0 149 -0.0 G.8S 13.78 a.7 -43 34
DAY 36 (DB| :TRE-IS 343 189.13 17.17 199.0 356 465 192.7 3&3 1.8 6.72 bR P o~ 1.3 -a3 41
DAY 26 {08) :1-28 05T 37g 195.& 17.64 395.24 345 457 127.€ 183 -2.0 0.7 14.69 -1.7 -45 SQ
DAY 36 ¢DB] :4€ PST 363 1397.9 17.20 39€.0 3IS5Z 462 387.5 1362 -0.5 0.4 13.05 -8.5 -44 37
LAY 43 (DR} 414 393.8 12,30 193.5 344 592 31g8.2 413 2.4 0.0 14.25 9.7 -£81 €3
HMAITHI®S VALUE (DE} 476 415.1 17.683 414.9 373 502 358.2 475 1€.2 G.53 11.64 159 -139 €9
END POONT (DB} 475 319%9.4 1%.21 392.0 3831 S02 158.3 17S 3. 0.£5 14.12 4.3 -£1 &9
EASE (DPEN| 43 399.7 12.29 393.4 344 S92 128.9 4175 3.8 0.£5 14.15 1.9 -51 69
LAY 4(OPEN] 485 398.7 13.24 7392.0 343 482 158.7 1S4 -G 1 G.&3 1374 -0.5 -44 kL]
NEEK 1 (GPEN)] 452 398.2 18.99 39€.45 348 468 3%9.1 461 -8.% 0.55 13.99 0.3 -2 43
WEEE 2 {OPEMN) 452 399.90 18.63 J138.0 2385 4 158.9 4151 o.1 Q.57 13.39 ~-0.1 -§2 v
WEEK 3 {CPEN) 453 397.7 18.8€ 3I98.0 316 4€S 399.2 448 -1.3 Q.&8% 14.55 -0.7 -79 41
WEEE 8 (OPEN} 453 3130.¢ 17.99 197.9 358 4535 3%d.8 41€8 -1.2 0.58 14.77 -0.5 -63 ki)
MEEF. 16 (QPEN) 47a 393.2 12.59 4@2.0 352 4163 159.0 483 {2 T.2€ 14.3s a.7 -ga a0
WERE. 24 (OREN) N 449 109.% L2.75 440.0 343 487 399.2 43% 2.¢ 0.7z 5.4 1.7 -44 2
HERE. 40 [OPEN) 269 3199.¢ 17.77 399.0 34€ 452 125.8 258 2.1 0.8 14.13 2.2 -50 a0
WEER C2 (OTEN) 112 393.9 18.18 393.0 342 41S& 17.1 119 2.8 1.32 14 42 2.2 -35 a4
MIIIHDM VALUE {OREX] 425 314.2 15.56 d413.5 2ed S78 358.2 475 15.3 G.82 131._448 14.7 -I% 137
D POINT (OCEM) G 487 35 2.2 .57 14. 8 2.3 -50 a8
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Clinical Review .
Karen Brugge, MD
NDA 21-999
Paliperidone OROS® oral formulation

Pali/rall ~6 months
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Clinical Review

Karen Brugge, MD

NDA 21-999 .

Paliperidone OROS® oral formulation

ral1/Pal1 >6& oonths

PRSEGINE ((B) 4Is  4149.2 23.12 411.9 337 477 -
AVEBRACE IRETICSE 435 413.5 20,89 a14.9 353 475

DAY 4(TH):4H F¥ST 463 $18.2 20.03 417.9 35% 474 413.4 463 1.8 c.78 16.69 4.7 ~41
DAY 4{CE) :L08 PST 456 416.1 2Q.01 416.4 333 4638 d413.5 4S6 z.8 0.¢0Q 17. 11 2.2 -109%
DAY 4{r8) 2128 DST 455  418.& 20.83 . 420.8 362 167 413.4 4se 6.2 0.82 17.42 6.0 -48
TRY 8{LB] :4X PST W3 4o 23.23 417.40 336 476 A13.6 4&8 1.4 0.81 17.51 3.0 -63
DAY B{LH| :108 PET 467 5.9 20.78 J1€.0 345 42d 4131.4 436 2.5 0.8¢ 1g2.63 i.& -72
DAY 9{L8) =226 PET 458  418.5 22.14 418.6 386 473 413.5 48T .1 Q.83 18.31 5.3 -€9
LY 15¢DB] 14 d24.2 23 .68 425.9 339 471 415.9 4 -0.8 2.72 17.52 -0.5 -33
DY 1S{DB} :PFE-IS 419 412.7 2L.74 Q3.9 334 483 412.1 418 Q.3 Q.88 17.646 1.2 -53
DRY 1S{DB}:1-2H ©ST 421 1.1 20.27 411.9 35T 4T 412.3 4zd -1.3 0.8% 18.2@ -2.0 -78
DAY 15{0B} =48 DPST 422 413.3 20.4& 414.0 313 423 412 .2 421 1.1 Q.35 15.57 1.3 -104
DhY 29{D8} 450 43.¢ 22.12 413.5 33T 478 113.8 445 -0.1 0.ae 13.5§ 1.9 -62
D&Y 36 {OB] : PEE-IS 3§33 4z2.2 29.8S 4132.0 2350 Sz2 412.€ 1368 -8.5 0. 18.04 -0.2 -7?
DAY 216 {08| :1-2H ST 379 4a03.& 21.61 408.9 344 431 413 .4 383 -2.8 1.93 13.76 -2.9 -85
TAY 34 {DBj :4H PST 353 4416 29.52 &12.4 351 4T 412.9 352 -G.4 0.3% 18.83 4.3 -65
DAY 43{0B] 414 aaz.4 21.95 412.6 351 S0€ 113.2 413 -1.0 0.93 18.2& -0.7 -62
MAXIHIM VALUE (DE} 4715 437.9 18.51 43&.9 386 S22 AA3.S 475 231.4 0.67 14.57 22.5 -17
B KJINT (08) 442« Q2.7 2L.89 J313.24 23Sl S06€ q13.5 47s -G.9 0.83 18.1d -0.3 -62
BASE (QPEM] 476 Q12.8 21.591 413.0 351 Soe 413.5 475 -0.7 0.31 is.19 ~-0.3 -62
DAY 4({OPEN) 455 313.5 22.48 414.9 331 498 413.4 454 a.1 o.e7 18.55 a.3 -63
WEEE 1 {CDEM) 462 2.z 21.72 411.4 231% 498 d413.&¢ 4&l -1.4 0.8% 17.9 -31.0 -69
WEEE 2 {CYEN) 452 913.7 21.05 414.9 349 473 413.5 461 9.2 0.8% 18.232 0.9 -65
WEEFE. 4 {ODEN) 63 a11.5 21.?7 412.9 321 418 LLI.T 458 -2.2 0.86 18.54 -1.0 -77
WEEK 8 {QUEN) 169 411.7 21:.91 4319.9 32493 471 413.3 458 -1.7 Q.83 1%.22 -1.3 -89
WEEE 16 (QZEN) 40 413.0 290.93 4.6 350 4T3 413.5 4£% -4.5 C.83 15.31 0.3 -7
NEEE. 74 (ODEX) 444 a132.9 23.4Q S.6 33T 488 4138 433 2.3 0.9¢ 20.07 a.¥ -67
WEER. 40 (ODEN) 263 q13.3 20.77 414.9 355 477 411.4 2638 1.9 1.g2 17.497 2.0 -59
NEEK 52 (0PEN) 119 412.3 1%.332 J12.9 353 466 411.9 119 2.5 1.e8 18.37 1.0 -68
WO THDM VALUE (GEEN) . 475 432.2 21.14 433.9 378 &25 413.5 47s i8.7 0.79 iv.1 18.9 ~21
ENO POINT {ODEM) 475 4314.3 22,68 415.0 337 482 413.5 475 .7 0.8 19.17 2.0 -67

The following are QT and QTc interval results for the placebo/Pal group (heart rate in this

group increased as expected upon switching subjects from DB placebo to OL Pal).

Studies RIT€dTI-SCH-TS2, EQTEATT-SC0H-702, ROTEAT?-2CH-704, and RITEAT-SCH-TOS
Output LENZC2: EQS: Haans amd Mean Changes from Pra-traatmsat over Tiome - Cpan-Labal Phase - fecatinuadi

Analysice Set: Safaty

Haan N Masa SE i Ha

Fla/Pall «<-& goatha

EASELINE (DR) 93 1721 144 N

AVERACE FRELUSE 93 37z.% 143

DAY 44r8]:4H PET 95 3I57.€ 162 i172.2 3& -4.6 2.31L 22.68 -5.2
DRY 4¢T8}:106 PST 95 372.1 132 173.5 g8 -0.3 1.23 Z1.71 -1.9
DAY 44r8]:228 PST 4z 3719.1 432 37 .4 92 4.5 1.2¢ 21.93 2.4
DRY ©{C8]:-4H PST 98 383.z 162 irl.g ag -31.3 2.45 28.24 -3.4
DAY 34I8):10H IPET g 3183.%5 113 372 .4 33 -2.9 2:17 21.45 -3.3
DiY 8¢I8]:22H IST 97 3175.3 471 i7f2.3 37 a.0 2.13 Z9.71 2.9
&Y 1S({DB} 31 $6a. 7 E3:-1-4 390.7 2L 14.0 4.a2 12.42 9.2
DAY 15{DR) :[EE-TS 4 369.¢ 457 168.2 L] 1.8 1.40 20_62 0.9
DAY 15{UB) :1-2H (ST 16 359.z 443 1s58.5 8 -2.3 2.84 23.01 -9.3
DAY 1S{DE}:18 PST 75 3&0.2 138 367.7 7€ -7.4 2.5% 22.62 -7.3
DLY 2240B) 73 3I15.1 45T IFAR.7T 73 2.4 2.54 22.52 -1.7
DAY 36 {DB) - (PE-TS 32 165.2 443 in.: 32 -2.0 3.88 21.53 -1.1
DAY 36{DB}:1-2H O3T 32 341.% 2g.24 356£.9 31} 433 263.4 32 -8.0 3.2 29.52 -8.8
DAY 36408} :48 FST 39 3&84.2 25:52  365.5 320 414 363.39 3a -5:0Q 3.7 28.32 -5.8
DAY 43(08)} sSJ  349.¢€ A7.04 3I7A.5 3193 474 a7e.1 s2 Z.5 3.3% Z3.57 -1.2
B0 POINT (DB} 93 373.3 i5.89 3171.0 365 474 3732.5 42 2.5 2.78 27.62 -2.5
BRIE (OFEM] 8% 324.7 AS.62 3563.0 305 474 i72.s as 2.2 .78 27.30 -0.2
DRY 4 {QDEN) a7 364.¢ 34.07 365.0 292 467 272.8 gT -7.3 2.84 24.€3 -1.9
WEEE. 1 {OPEK} 45 151.6 27.4£ 358.5 308 13g i72.9 86 -10.4 1.3 24.36 -15.2
WEEK 2 {OFEN} 89 385.% 30.11 163.0 298 1&D 371.8 89 -6.6 2.68 23.8% -9.9
WEPE. 4 {CIEM) 73 163.3 38,37 1367.4 302 481 372.3 73 -1.0 2.9% 24.41 -1.7
NEEE 8 {OPEW) 55 3J71.g 31.6§% J65.0 304 4163 171.5 S5 @.1 3.52 26.0d8 2.0
WEEE 16 [QFEN) 2¢& 380.¢ 31l.%% 373.5 232 4s5S 371.5 26 i1 4.95 25.28 6.z
WEEE. 24 {OPEN) 11 3a3.1 3IS.70 367.2 31D 43S i85.2Z 1L -3.1 10.44 34.464 1.2
END IDINT (QFEM} 99 332. % 16.35 362.9 233 133 372.s 99 1.0 2.73 =x7.18 2.7
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Paliperidone OROS® oral formulation

Pla/Pall 6 woatha

ELSELINE (DB} 137 371.% 2€.:33 137z.40 314 4SL

AVERASE DPRELOSE 137 1379.43 25.27 3€7.3 3le 33z

DAY 4¢C€) 4R PST 135 3155.8 28.05 1368.4 236 433 270.6 135 -2.4 1.92 22.35 -3.7 -a3 <o
DAY 4(T8) -10H PST 135 1&7.3 23.59 358.5 2384 423 376.7 135 -3.4 2.25 6,19 -1.7 86 64
DAY 4{[H®) :22H DsT 138 128.3 26.53 378.5 334 456 370.5 13¢ €.0 1.24Q 25.67 £.3 -78 71
TXY 94I€] :4H IST 13& 18§5.9 26.19 168.5 3D€ 425 376.¢ 136 -3.7 2.20 25.68 -3.Q -93 &7
DAY R{LH a8 PST 135 371.4 2T.95 159.% 253 439 370.3 135 9.4 2.34 27.1% -1.3 -8 75
DAY 84{r€}:22d PST 135 J372.1 29.34 373.9 231 4S8 370.5 135 7.6 1.28 26.47 10.7 -94 a5
DAY 15¢08]) 3 391.8 23.56 401.9 351 425 388.5 ] 3.1 9.95 2%.86 2.7 ~-1d 2]
DAY 1S{DE] :TRE-TJ 127 374.7 23.03 375.0 395 44l 168.9 127 5.8 2.29 25._489 7.9 -103 aa
T&LY 15{DB) r1-2H bST 127 365.3 27.66 367.0 281 432 269.3 127 -3.1 2.32 25.84 -1.9 -87 -1
DAY 1S{DB] :4H PST 128 368.3 28.91 31794.5 234 4S50 369.1 128 ~0.8 2.28 29,77 1.8 -5 71
DAY 25{DB| 118 FI1.9 23.62 370.9 294 452 372.1 118 -1.1 1.55 x7.6€8 1.8 -115 &3
DAY 36 {DB] :PRE-IG 44 375.5 1x.30 372.5 237 458 168.5 34 6.8 2.93 27.30 8.5 -84 ki)
DAY 36{DB] :1-2H L[3T 63 3Is7_3% 27.2£ 313z.9 392 433 168.4 23 -1.8 2.7 25,44 [ 83 -83 59
DY 3% {0B] :4H DST a5 368.3% 23.12 370.0 313 4SS 260.3 8% a.1 3.11 28.61 3.9 -64 110
TRY 43¢DB] a1 397.0 32.62 1373.0 31Q 459 37¢.7 a1 6.2 2.&4 25.20 9.0 -c8 ;1
£ND POIRT (DE) 137 373.7 3%3.54 3735.9 386 459 ‘378.4 137 i.4 2.31 2€.99 6.3 ~-115 a8
EASE (OFEH] 137 31%4.9 30.54 3I76.0 306 459 170.4 137 3.8 2.31 27.03 8.3 -11% :L3
DAY 4{OVEN] 131 357.4 31.12 3S€.9 283 12 37d.s 131 -13.2 2.23 26.23  -11.7 ~-100 €5
WEEK 1 {OVEM) 139 361-1 26.3% 3572.5 303 141 178.e 132 -5.5 2.192 x3.51 -B.3 -2 =8
KEEK 2 {GPEM) 130 364.1 26.93 364.9 306 453 370.8 1390 -6.8 2.17 24.78 -6.7 -55 s
NEEE 4 {OVEN) 132 3868.% 29.0z 368.9 305 481 370.1 132 -1.3 2.2% 26.35 -1.3 -62 Ti
WEEE 6 (CPEN) 133 1369.3 2%.43 3168.9 2ET 166 172¢.3 132 -0.4 2,91 2323 -2.3% -87 x|
WEEK 16 {QPEH) 132 389.2 26.99 369.5 2921 432 374.5 132 -1.3 2.18 25.046 -2.9 -73 p2%
WERE 24 (OVER) 1239 373.3 28.57 373.6 300 4831 i70.1 125 1.3 27.8% 2.7 -5a kzs
WEEE 40 (OTEN) a0 3I32.1 34.64 368.5 3Jla 443 168.7 ed i.s 26.27 2.1 -84 s%
WERE. 52 (QI'EN) 44 IN.7 z@.31 370.S5 312 421 269.4 10 4.8 $4.72 29.8a8 1¢.9 -66 €4
ENO POONT (OPEH] 137 3715.2 30.22 3I75.9 313 43 370.4 137 .9 2.47 28.92 5.3 -84 =2

The placebo/Pal results for QTc interval are only shown for the over 6 month exposure
subgroup since sample sizes were larger than in the < 6 month exposure subgroup.

Studies EITEJVT7-SCH-TLE, RITALATT-S5CR-T02, RO76477-STH-754, and ROTEd?7-SCH-T4E

Aoalysis Sat: Safaty

Bans  ——---ano pPredosa —-—----—--
1} Hzzo so H=d Min Max Haan 8 Maan =154 D H=d Hino Hax
QTC INTERVAL BAZEIT (ms}
PlajPall ~& mooths
. EASELINE (OE} ? -l 23,83 403,35 34z 469

AVERATR TRELCSE 137 » 25.52 407.9 3313 4SS
DAY 4¢CH] =4H PST 135 31.49 468.9 353 4%S 4085 135 -1.2 1.3 1567 3.7 -42 E3
LAY d44r8} -14A PST 135 4G:.3 21.31 451 407.2 13 -1.1 1.56 12.14 -1.9 -53 74
DRY 44I8|:-22d PST 135 a0s3.¥€ 22.3%¢ 16¢ 468.1  13€ -1.% 1.31 15.11 -3.¢ -45 47
DAY g{L8f:4X DST 13& 30S5.2 ER2.65 15€ 408.% 13€ -2.3 1.43 1s.72 2.3 -59 62
DXY $408]:148 PST 135 4405.1 23.2& 455 408.2 135 -2.8 L.42 17.24 -3.% -48 53
TWY 84{I8{:378 DST 135 407:4 23.29 459 408.4 13% -9.8 1.6Q 1%.63 -0.5 -63 75
TAY 15¢D8)J 3 424.% 21.11 169 128.1 3 -3.4 S.863 17.439 -7 -19 a1
DAY 127 §04.¢€ 22.89 455 -4056.1 127 -1.7 1.93 17.34 -1.4 -E4 £1
DAY 127 40z2.€ 3.43 €3 aDs .7 127 1.1 L.57 13.80 2.7 -4 68
TRY 154{DB] : 128 J0i.4 22.55 1€z 45,6 1:2 -2.2 L.&3 13.10 0.G -€3 &5
DAY 2308B] 112 408.7 23.65 16l 408.3 113 9.3 1.77 1%.24 0.2 -d9 65
DAY 16 (DB] :[PE-IS 84 405.% 26.87 4g¢e 405.7 aé -0.48 2.23 20.88 -0.€ -45 58
DRY #3 40s5.3 248.03 471 405 .3 CES -1.¢ 2.2¢ Z20.63 1.9 -63 73
DAY E 85 444.9 24.29 47a 4667 es -2.7 2.19 12,36 -1.a -d49 72
DRY 43 {DB) 91 4051 22.53 472 407.5 gL -1 1.2 12.45 -2.3 -34 51
MAITHM VALUE {UE) 137 438.1 21.0% 186 468.0 137 29.1 1.38 16.131 19.9 -15 75
END PIINT (DB} 137 d0&.1 23.52 $48.4¢ 322 473 408.0 137 o.1 1.4 12,14 -8.7 -43 [+
B49R (OVEK] 137 408.90 23.2& 308.0 339 472 408.0 137 2.0 1.62 1%.23 -1.6 -49 65
DAY 4{OPEN} 131 41£.3 22,15 417.9 352 484 408.9 131 2.3 1.51 17.28 a.7 -38 (13
WEEE 1 {OPEN) 130 31s.4 23.15 41&.5 335 469 467.3 1238 7.5 1.4 12.73 10.2 -51 £4
NEEK 2 {OPEM} 139 4ali-= 20.27 415.0 351 450 407.8 130 7 L.45 1€.5¢ 1.7 -89 €4
WEEK 4 {ODER} 132 4908.3 20.92 409.9 328 151 408.2 132 LY 1.51 18.53 1.5 -52 77
WEEK 8 {OPEM) 133 410.0C 21L.5¢ 412,90 31 417z 407.8 1323 2.2 L.58 17.33 1.3 -41 =21
WEEK 14 (OPEN) 132 410.1 22_.63 41Z.S5 348 173 408.1 132 2.0 1.65 1g8.54 1.2 -52 (1Y
WEEK 24 {(QPEN) 129 411.4 22.32 §12.0 347 463 408.5 122 z.4 1.7z 19.53 3.7 -E a4
WEEK 40 {CPEN) aQ §12.3 23.19 4¢i2.5 379 1€l 65 .2 =3 €-1 2,36 21.14 £.0 -51 =2
WEEP. S2 [OTEN) 40 315.9 18.31 420.9 335 43 107.1L 19 8.7 2.8 16.68 .S -21 23
HIITHOM YALUE (CREN] 137 a2 17.76 432,92 3Fae 174 408.9 137 23.2 L.27 14.85 2.3 -13 T2
B PIINT (OFEM) 7 d190.%@ 21.54 §11.9 247 462 4ce .0 137 2.8 1.0 19.54 2.2 -3 &4
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Studias ROTE4AT7-SCH-72, RO7E477-5CH-702, RO76477-SCH-I04, and PIOT6477-SCH-TES

Qutput DEOGAI: BOG: Heans and Maan Changas from bra-traeatment 5war Tima - Cpan-Labal Phass (ocatinuad

Bags ~ -------- changa from avaraga pradoss --------
T Haan D Haa Min Max Haan N Mazn =11 3D Ml Mo Hax
QTC INTERVAL FRIDERICIA (us)
PLa/Pali »¢ moaths -
BASELINE (B} 137 39%.3 1%.23 333.0 347 4Sz
RVERNCE PEECOSE 137 394.%8 17.33 394.9 347 443
DAY 4{r8) :4E DET 135 393.1 17.92 392.0 359 467 155.3 13€ ~2.1 1L.08 12.58 -2.7 -40 44
DY 4{Id]:18H IST 135 315%.9 18.43 13193.0 352 441 394.3 135 -2.0 1.,2% 12.05 -1.3 -45 £4
DAY 4{rE):22d PET 13& 396.49 15.73 335.0 353 4S% 3195.0 136 1.1 1.22 14.22 1.5 -37 44
DAY §{D8]:4H PST 136 392.1 18.24 351.9%9 333 432 195.2 13¢ -2.8 1:15 13.1316 -3.2 -41 4.0
DRY 8{Id]:108 DIST 135 392.3 15.67 392.3 346 1413 155.1 135 -1.7 L.1® 13.73 -3.3 -4 4as
DAY 8(L8):22d ST 135 1837.1 12.63 3%3.0 337 433 1%94.3 135 2.2 1.22 13.22 2.5 -47 59
DAY 15{DB] 9 213.32 14.680 414.0 328 4215 q14.3 k4 -1.0 .51 16.54 -4.7 -20 23
DAY 15{DB) - PRE-DS 127 394.92 17.38 1395.0 339 433 183.2 127 G.8 1.12 12.69 2.5 -5 &3
DAY 1S4{08]) 1-28 0AT 127 J89.7 18.70 1%0.4 338 432 353.5 137 -3.8 1.24 14.00 -3.3 -37 £2
DY 15 {DBj) :48 DST 128 1331.€6 17.43 392.9 32% 413 3g3.s 128 -1.8 1.1 13.67 -1.7 -42 a9
DRY 29 (UB) - 1189 395.5% 1$.57 334.0 358 452 195.7 118 -0.2 1.23 13.87 -a.3 -48 52
DKY 36 (08) - PRE-DI 84 195.2 26.89 3%2.5 342 457 1593.4 a4 1.4 L.€3 1s.03 -2.6 -31 40
DAY 36 {08) :1-2H DP5Y 8 192.43 17.81 39%1.0 329 442 193.7 83 -1.% 1L.5% 1d.03 -1.5 -35 E3Y
DAY 36 {0B) z4H PET 85 3191.7  1%.18 392.0 244 43¢ 323.% 8% -1.8 1.50 12.88 -3.Q -3s 48
DXY 43¢DH) 91 385.8 19.22 39§.90 312 445 3.7 31 1.1 1.3e 12.40 1.3 -27 4aa
MAXTHI® VALYE (B} 137 411.4 18.01 412.9 382 4€7 .3 137 16.5 1.a8 12.¢68 15.2 -14 53
END DOIRT (DB} 137 398.0 1€.60 196.6 332 44S 3g4.3 137 1.1 1.1% 11.97 a.? -17 g2
ERSE (OGEH} 137 131958.3 1&.52 395.2 232 4% i .2 137 1.L ©1.21 12.14 9.7 -217 €2
DRY 1{OPER] 131 395.3 1%2.42 395.0 383 432 3195.9 131 Q.5 1.23 12,04 -0.1 -3a k1
WERK 1 {OPEN} 13¢ 398.3 12.23 J95.% 342 W& 34.% 130 1.4 1.21 13,577 2.2 -32 15
WEEK 2 {ODEN} 13 394.% 16.2& 195,45 393 427 3%4.2 130 -e.1 1.1€ 12.20 -0.2 -3 g1
WEEE 4 {OPEM) 132 384.7 16.71 195.0 348 137 1s4.% 132 -3 1.13 13.01 -0.% -31 Ja
NEEK @ {CPEM) 133 395.3 1€.27 1%5.9 351 4SS 1%94.7 13X} 1.3 1,07 1z2.37 -0.32 -1 43
WEEE. 16 (QPEN) 132 1395.7 18.72 394.5 353 458 3%5.90 132 0.7 1.24 14.28 2.0 -35 &5
NEEF. 34 (ODEM) 123 13137.6 17.31 383.9 353 1€e 355.1 1z3 2. 1.8 11.04 3.a -39 33
WEEK 4.0 (OVEN) #a 35%8.3 17.49 19%.S 262 112 153.5 29 4.9 1.74 15.52 8.7 -42 32
WEEK S2 (OPEN) 44 40l1.4 16.32 193.9 268 437 is4.2 19 T.2 1.45 1%.90 5.7 -25 is
MAITHINM VALUE (GUEN} 137 411.3 16.28 319.0 3260 4cE€ 3sd .2 137 le.4d 0,37 11.34 11.3 -9 £5
END DOINT (OPEN) 137 383.2 17.61 395.3 3€0 45€ IM .5 137 3.1 1.33 15.¢67 3.0 -42 55
Studias POTEdI7-SCH-T02, ROTE477-30H-703, ROT€477-SCH-704, wod FITEdI7-SCH-TOE
Qutput DET202: ECA: Haans and Hoan Changas from Pro-treztmsat ovar Time - Cpen-Labsl Pbaze (ocatinuadi
Bags --e----- changa £rm avaraga predoss --------
28 Hazo £D Haan N #eao SE sSo H=1 Hin Max
~
QTC LINEAR SACIE {ms]
Pla/Palt »6 mcathe
ERSELINE [OE) 137 395.%8 13:85 3395.% 343 452
AVERACE PRELCEE 137 395.6 1€.74 335.23 X3¢ 444
DAY 4{IH] :44 PST 135 394.43 17.37 395.3 397 462 2554 135 -Z.C 1.95 12.14 -1.0 -315 48
DaY 448} :10H DET 135 194.3 1€.05 334,48 X382 41 1%6.0 135 -F.6 1.2¢ 14.62 -0.3 -42 =3
DAY 4{ra}:228 PST 13& 394.% 13.4€ 1397.0D 348 459 3865 135 0.8 1.17 12,81 0.2 -35 41
TRY 8418} -4H PET 138 393.% 18.01 133%3.08 335 124 3156.1 136 -2.5 1.11 13.00 -3.% -4 a1
LAY 248} 106 P5T 138 3944 1€.77 39%2.9 342 143 3s6.1 13% -1.7 1.1€ 1148 -3.% -38 446
f LaY S48} :22H PET 135 337.6 13.37 483.92 23S 4317 3%6.9 135 1.6 1.12 13.d8 1.3 -45 p=X:]
DALY 1S4DB8] 3 413.4 12.9¢ 414.0 330 431 41s.4 a -1.%5 4.26 14.59 -1.3 -15 25
DAY 15{DH) : FRE-DG 127 394.4 18.13 1397.0 331 438 323.3 127 Q.1 1.1¢ 11.05 -0.3 -42 4s
D&Y 15{0B] :1-2H P3T 127 391.1 17.83 392.¢ 343 43z 31s4.€ 127 -3.€ 1.17 13.24 -3.3 -35 £3
DAY 15¢0B) :4H DPET 129 352.5 17.21 332.5 333 437 3.6 128 -2.1 1.1=2 12_84 -1.17 -41 41
DY 23¢08) 118 39%4.5 13,24 39§8.40 356 452 155.T 118 -5.2 1.23 13.40 -1.& ~42 48
DAY 36 {DB| : PEE-D& 84 395.2 20:-17 193.5 3345 4S5l AM.s 24 &7 L.€d 12.67 -2.3 -39 kL
DAY 36 (0B] :1-ZH BST 83 3593.3 17.29 19%:.0 344 441 147 a3 -1.4 1.58 14.41 -2.5 -16 27
DRY 16 {DE] :4H EET 85 392.5 18.63 352.9 3438 44 Iin.g es -Z.1 1.54 14.21 -2.0 -39 a6
DAY 43 ¢@B) 91 39¢.5 18.84 1J98.2 332 442 395.7 21 0.8 1.32 1z.58 0.3 -26 45
HAXTHDM VALUTE (0E) 137 411.8 17.06 412.Q2 263 4632 A96.9 137 is.8 1.q2 11,54 4.7 -13 59
END IKMINT (GE). 137 38€.6 18.15 3197.5 332 482 386.4 137 0.7 1.1& 13.62 0.9 -27 a8
BASE {ODEH) 137 39¢8.7 18.12 197.& 33F 442 388.40 137 2.7 1.17 13.36 .9 -27 48
DRY 4¢OTEN} 131 396.5 18.2% 195.0 348 441 396.0 131 2.5 1.128 13.438 0.9 -30 3L
WEEE 1 {CVEM)} 13a 397.2 17.08 397.5 331 442 3185.% 130 1.3 1.17 13.29 2.3 -32 34
WERK 2 {ODEN} 130 3J9&.1 1€.05 197.2 353 427 IFS .5 13D .1 1.12 1z.82 -0.2 -313 c2
WEEK 4 {OPEN) 13z 395.6 1€.42 357.8 325 434 158 .4 132 -0.3 1.143 12.14 Q.2 -52 a7
WEEE. 8 {CDEM} 133 39%7.1 L7.61 . 385.0 3431 4€5 355.2 133 1.3 1.9% - 12.53 6.5 -3Q 44
WEEK 16 (QPEK) 132 396.% 17.94 335.8 2348 1%¢€ 3%6.1 132 a4 1.21 13.8e 1.2 -33 55
WEEK J4 {OPEN} 133 39%.3 16.97 393.0 358 41e€7 395.2 1257 2.1 1.22 12.94 3.4 -12 4ae
WEEE 40 {OrEN) a9 2158.7 16.65 197.% 363 442 324.3 99 1.5 1.77 15.85% 5.0 -45 n
WEEE 52 (OPEN} 49 02,4 15.43 401,08 373 438 3155.7 40 €.7 .41 15.37 3.g -249 38
HAXTHIN VALUE (OCEH)| 137 4311.B 15.4% 310.9 366 467 196,09 137 is.8 0.97 11.33 15.2 -10 ES
END RIINT (OREM] 137 2138.¢8 17.25 39€.0 359 467 15.4 137 2.3 1.34 1%.84 3.0 -41 55
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Studlas BITE4I?-SCH-702, ROTLATT-SCH-T032, Rb?id??-sﬂ{-?-’ii, 20d POT€477-SCH-TOS

Qutput LE22A1: B0S: Haanas and Haean Changas Croa Pra-trastwsot over Tioe - Cpan-Labsl l'ln;'.a {coant fnued)

N WAsan gD Mzd  Min Max Haan 4 Maan Hio  HMax
QIC LINEFAR OERIVED (us)
PLafrali »€ woaths

ERSELINE (DB} . 137 13%4.4 18.67 333.9 IS5 451

AVERACE PRELCER 137 394.5 16.71 334.8 N2 43 .

DAY 4{rai:4d P5T 135 Jjd9z.8 17.33 3I53.94 358 4E2 3IF¥4.5 138 -Z. 1.495 12.137 -2.% ~1s Ll
LRY &4¢L8} 1068 PET 135 33z2.8 18.47 332.0 34 442 IM.e 135 -1.7 1.2¢ 1d.60 -1.3 -41 =23
DAY 4{DH} :2280 DPET 136 395.7 19.33 395.5 342 458 3.6 13e 1.1 1.18 13.79 4.3 -37 4a
DLY 2{If) :3H TST 136 191.¢ 17.4982 391.S 335 4331 184.6 13¢€ 2.7 1.12 13,07 -3.9 -42 EL:]
DAY @{THE) :10H TST 13s  3533.1 18.64 332.0 343 442 194.7 12s -l.8 1.17 13. -3.9 -17 “
DAY 84{TH]:22H ¥ST 135 13195.4 19.25 399.9 3242 435 154.5 135 1.9 1.13 13.d0 2.9 -42 S5
L&Y 1S{DEj 3 412.4 12.87 314.2 382 L£30 414.0 k) -1 4.85 14.85 -1.T -13 23
DaY 1S{DA].PRE-T2 127 333.3 17.83 395.0 3236 439 is2.% 127 o5 1.1s 1z2.92 a.Q -41 3
LAY IS5¢DE}:1-ZH PST 12?7 383.& 17.82 391.4 341 431 3s3.1 127 -3.5 1.17 13.20 -3.0 -313 82
DAY 15{0B] 48 PST 128 391.1 17.69 39Z.5 333 435 3%3.1 128 -2.1 1L.19 1z.42 -1.8 -40 s
DAY Z54DE} ng 3195.4¢ 18.73 334.5 354 452 355.3 118 -6.3 1.23% 12.38 -0.7 -43 a7
DiY 3¢ (DB} -PRE-TS 84 334,92 19.95 3824 249 WS 353.9 £l L.0 1.82 14.84 -1.7 -32 36
DKY 36(D8| r1-2H 3T 83 1392.¢ 16.53 1356.0 340 440 333.3 23 -L.3 1.5% 14.Ca -2.3 -34 29
DAY 1€ {DG] :4H PST 85 391.Zz 18.42 331.0 34T 445 383.L as -1.2 1.53 .11 -1.3 -17 51
DAY 43 {DB] 81 195.3 18.842 1397.0 332 433 3594.2 a1 1.0 1.3Z 12.63 1.2 -24 a3
MAXIMUM VALDE (LB 137 414.4 17.28 419.90 362 462 1x.5 137 15.9 1.92 1z2.07 15.9 -11 €6
EN POINT (DRB) 137 1395.3 18.99 139%4.0 332 439 I.s 137 9.8 1.1¢ 131.53 0.9 -2 4
BUSE (OPEN) 137 395.3 17.99 33&6.2 33z 432 4.5 137 0.8 1.16 13.62 . 0.0 -24 a7
DAY 4 {CQPEN] 131 394.3 ig.4¢ 392.2 247 440 182.6 131 -Q.2 1.1% 131.64 -0.7 -29 34
WEEE 1 {OI'EH} 130 395.3 1T.05 1395.9 343 441 i .5 130 ¢.8 1.16 13.24 1.9 -32 s
WEEK 1 (OPEH) 13 394, 3% 16.14 3I94.5 35S 4z6 AxM .S 136 ~-0.2 1.12 12.82 -¢.7 -16 =50
WEEE 4 {QPEM} 132 394.2 1&.43 195.9 223 43 3%¢.8 132 -a.3 1.12 12.98 -0.3 -48 Ek
WEEK 8 {GTEN) 133 195.%5 17.71 33490 344 45% isd .4 133 1.2 1.907 1z.33 6.0 -29 45
WEEK 14 (OPEN) 132 395.3 17.89 135%4.% 349 4sS M. 132 2.7 L.24 13,76 1.2 -33 =
WEEK 24 (QPEN) 129 395.3 16.92 397.2 35z 468 194.7 123 2.2 1.21 13.75 3.0 -3s a6
WERE 40 [OPEXN) ga 13871 1€.57 335.9 368 WD 393.3 2o 3.8 L.7s 15.63 5.9 ‘.43 31
WEEY. 52 (QPEH) 19 4049.8 15.721 131938.5 370 417 154.1 42 &€ 2.4 15.57 1.3 -11 a6
HAXTHIW YALUE (OPEN) 137 410.1 1S.72 4G3.8 3€q  4£€2 1s4.5 137 1s.6 C.9%& 11.25 16.9 -8 54,
ERUD DOINT (ODER{ 137 337.S 17.30 J9s_& 353 1€l 154.5 137 .0 1.32 15.50 3.0 -43 =4

RR Interval Results

RR interval results below show mean increases at later time-points that were numerically
greater at 52 weeks (mean increase of 27.6 msec). These mean increases were not
associated with corresponding changes in HR (as shown in the ECG HR results below). Yet
heart rate is provide in units of bpm, while RR interval is provided in msec. It is difficult to
interpret these results from a clinical perspective but the results may be reflecting Pal
effects on QT and PR (combined) as described in the Sfollowing. The RR prolongation was -
associated with at least trends for QT prolongation, but note that weeks 4, 8 and 16 show
mean RR prolongation of approximately 8 or 9 msec while mean QT prolongation was
negligible to small (0.3 to up to 2 msec). Note that a small mean PR prolongation was also
observed at these time-points that may be contributing in part, to the results on RR interval.
Only results of the DB Pal/OL pal over 6 month subgroup are shown below (the group that
represents the longest continuous Pal exposure).
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Studlas ROTELIT-SCH-TG2, RIFE4TT-3CH-T02, ROTG47I-SCH-734, and FIT6L77-ESCH-TIS

Cutpat DECOI1: BCS: Heans and Hean Changas trom Pra-traatnsot ovar Tima - Cpan-labsl Phasa {(coatinuad)

. . Baga  -------- cdhangae fro@ avaraga pradoss --------
N Mson gD Msd Min Max Haan w Maaa SE Hod Nia o
Ef {as}
BAZELINE {DE) 435 931.0 1S5.55 B09.0 dI62 142%
AVERACE VEELOEE 475 819.2 121€.89 TI96.7 42328 1429
DRY A({LAj 4K PET 487 TIA7.8 133.62 T14.9 484 1355 BL3.3 47 -S1.% E. 120.48 -81.7 -S43 374
DAY 4{rd}]:1e8 FST 458 T61.3 124.04 7F59.9 568 1304 520.4 458 -S8.5 s 126.92 -57.¢€ -674 384
DAY &(08) =228 IST 450 776.1 1443.20 T59.¢ SQ4 1353 818.9 4589 -4Z.7 12 124.57 -33.5 -471 353
DRY €{08}:4X PST 472 757.¢ 129115 T41.6 48T 1277 8l8.5 47L -€1.7 5. 120.55 -54.0 -S1s 270
LAY &{r8):14H PST 458 792.8 131.14 T753.0 4858 1304 820.1 45T -47.2 E. 127.49 -8s5.7 -458 341
DRY 5{C\]:228 DET 71 7348.1 144.62 THI.G 465 138l 218.9 479 -ZL.0 §.16 133,35 -14.6 -52¢ 381
DAY 15{0H] 44 HEIS.1 1€2.14 HE27.S G31 1176€ 836.7 43 -l.6 1%.92 126.14 -1§.2  -.186 276
TAY 15{D8] :RE-N2 421 81S5.7 147.44 8040.0 49%€ 1277 817.6 429 ~1.7 §.58 12a.77 4.0 -45¢ 422
DxY 15{DB)] :1-28 DPST 423 784.0 14€.23 753.0 436 1530 817.3 422 -33.5 7.21 148.18 -36.5 -5589 44
DRY 15(DB] :4H PST 424 F§7.8 14G.S3  T54.0 417 1428 816.5 423 -48.7 7.08 145.85 -46.2 -T739 S82
DRY 29({DE) 450 B19.1 1%5.32 794.5 500 13264 217.3 449 1.< 6§.20 131.41 -5.0 -832 432,
LAY 36 (DB} :FRE-DS 370 B42.4 1€3.37 032.0 3686 1385 81S.7 349 26.8 7.27 133.73 16.2 -386 421
DAY 36 {OE] :1-28 AT 171 H24.% 149.85 822.6 4312 1277 815.7 21370 8.3 7.4} 135.22 §.3 -390 417
DAY 36 D8] :4H PST 367 814:4 141.63 BO0O.O 444 1277 818.4 13%6 -3.5 6.83 136.6d -6.6 -3471 Ao
DRY 43 4{D8] 420 838.6 143.2& 832.0 S3L 1364 8re.3 413 19.4 6€.27 128.27 8.7 -491 428
EWMD DOINT (DB 478 H32.6 142,19 €27.5 SZ6 1364 819.2 4175 13.2 «.49 138.70 23.3 -451 438
BASE [GPEM) 475 6834.3 141.83 #33.Q9 S26 1364 8l9.3 474 13.8 6.44 131.48 24.3 -451 428
DLY 4 (OFEN] 456 H15.4 144.11 €09.9 S04 1364 818.3 4SS ~3.1 €.57 1490.12 -0.3 -478 Q87
WEEE 1 {ONEM)} 463 B22.2 13&.73 811.Q0 500 1335 819.7 41&2Z 2.3 &€.26 134.%5H -2 -€18 ad3
WEPE. 2 {OPEN} 362 H156.7 1480.53 €09.0 S17 1384 8918.3 481 -2.4 6.3L 135.39 ¢.3 -446 328
. WEEE 4 {OPEN} 483 €627.6 148.53 d11.49 46S 135S 8l8.5 483 9.0 §.32 136.93 6.0 -435 498
WERK 8 (GI'ER) 479 827.46 154.62 H1l.0 4&2 1335 218.4 46% 8.2 €.43 139.340 5.0 -348 €26
WEEE 16 (QPEN) 4¥3 823.5 152.35 811.90 S22 1335 a0.2 469 2.1 §,95% 151_44 -0.3 -345 628
WEEE. 24 (QPEN) 4312 844.3% 1€4.57 833.9 465 1504 819.2 41 25.13 7.42 15%.72 19.3 -E06§ 711
WEEE 4.0 (0DEM) 259 822.8 150.82 611.0 S64 1277 218.40 262 s.1 9.71 142.60 11.7 -477 as$
WEEK 572 {OPEN) 113 842,44 141.37 H11.9 533 1176 815.4 119 27.6 12.73 1332.86 3.0 -378 250
EXD POINT (DREN) 4?6 8490.1 155.08 H2E. O G1T 154Q 8L9.Z 475 21.1 6.77 147.51 172.2 -471 <9t
PR Interval Results

Clinically unremarkable group mean and median increases in PR interval is observed (as shown
below).

Cutput UEOZ52: EOZ: Haeans and Hoan Changas froo Drae-treatosct avar Tima - Cpen-Labsl Phaza [ccotbinuad)

Hare oo change from avaraga pradoss --------
o Hsan £0 Had 1in  Max Haean K tkan €8 S0 Hza Hin
VB IATERYAL (aa)
PalifTFali 6 months

BiZELINE (DE} : 415 1S51.€ 1%2.32 153.0 & 2Z7
AVEFACE PRELCEE 475 151.3 19.87 159.1 . 92 236
DAY 44{C8) :4H PST 465 151.8 20.79 151.4 1060 234 151.9 44£% -9.G ©.47 1G_14 a.2 -34 33
DAY a{18] :106 PST 457 1Ss4.3 Z2.03 152.0 104 257 151,38 457 2.4 0.5z "11.08 2.7 -26 75
DAY 4{L6]) 220 PST 449 154.8 2¢.87 154.0 1oz 232 151.8 460 ~lL.0 Q.43 10.235 -1.2 -44 s
DY &4{I8):4H IST 471 153.4 20.72 151.90 sS4 228 151.8 479 I.1 o.49 1¢.81 1.0 -32 a5
DAY 84[8):108 PST 468  154.4 20.69 153.0 %2 228 151.8 4£7 2.6 0.52 11.14 2.7 -3%8 kL)
DRY 2408):22H PST 471 152.40 26.83 150.0 a¢ 234 151.7 474 0.3 0.52 11.17 0.2 -41 qa
DAY 1S{DE) 44 158.7 21.84 183.5 1z8 21% 162.9 44 -4.2 2.06 13.€9 -2.7 -45 16

431 151.S 13.93 150.0 ¢ 222 154.5 429 9.9 .53 1051 ¢.7 -4a5 43

422 150.6 29.93 148.0 ¥0 272 1S6.€ 421 -9.1 0.56 11.45 -0.3 -43 a4
DAY 1S{0B{:4H PET 423 154.6€ 132,92 1590.9 1 216 1€0.7 422 -6.2 0.52 1a.62 -¢.2 -45 45
DAY 29408B] 454 152.2 20.60 159.6 g 228 151.7 44% 4.3 0.52 19.%4 a.3 -33 40
Dk}’ 14 {DR) - PEB-IS 37a 150.¢€ 23.68 L48.0 g€ 215 15t.2 3&% G.4 G.61 11.74 4.9 -45 €a
Y 264DB 3T 371 150.1 20.14 118.9 31 16 180.2 370 -0.1 0.53 11.20 0.& -48 42
LDRY 364{0B| :4H FST 365 149.93 20.65 -14%.0 102 2ze 150.2 354 -%.5 G.&2 11,30 0.2 -44 63
DRY 43 {nB| 417 183.3 20.71 152.4 193 237 181.7 416 L.& ©.53 14.82 1.7 -5e 23
B0 POINT (DB 4?26 153.3 2@.83 152.4 198 217 161.8 47 L.S 0.51 iL.07 1.3 -Z0 19
BASE {CPEH| 475 153.1 20.8% 152.0 108 237 151.8 47 1.3 0.51 .1@ 1.2 -560 s
IRY 4{CrEN| 455 152.3 20.67 151.0 4 2642 Is1.7 4ss &.6 0.57 1z.11 9.2 -20 a2
WEEE 1 {OPEMj 462 152.€ 21.25 153.9 8% 257 151.€ 461 L.a 0.56 1z.00 a.3 -5 Ed
WEEE 2 {OVEN) 462  152.5 23.55 1%1.0 157 224 1S1.6 441 9.5 0.5¢ 12.05 1.0 -33 73
WEEK & {OPEM) 4539 1IS2.°7 21.68 151.9 ST 257 1£]1.6 458% 1.1 0.5% 12.60 1.9 -63 a9
WEEE 8 {OPEN) 470 153.3 2G.64 1S9.4 105 225 151.7 463 1.6 G.53 11.44 2.@ -=8 as
WEEE 16 (OPEH) 479 153.6 21.42 152,34 106% 232 1s1.6€ 488 z.0 0.57 12.35 1.3 -31 as
WEES. I4 (QPEN) 449 15z.3 2%.02 150.9 3L 233 151.3 433 1.0 0.2 13.01 1.7 -43 a3
WEEE. 30 (OPEN) 263 152.2 26,90 150.¢ 18z 20 133.3 2&8 2.3 0.7 12.3? 1.7 -45 2y
WEEE. £ {QPER} 113 1s54.3 19.08 149.0 163 137 158.7 113 3.2 1.21 131,24 -1.7 -34 a
END PSINT (CPEN) 476 152.2 21.44 151.¢ 182 233 151.8 417s L.0 0.57 12.33 1.4 -35 a7
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Heart Rate Results

Results of only the DB-Pal/OL-Pal (Pali/Pali) subgroups with over 6 months exposure are
shown below (as provided by the sponsor), since this group represents the subgroup with the
longest exposure (since they had DB Pal as well as OL Pal). Heart rate shows little to not

change during OL Pal treatment in this subgroup.

As previously discussed, failure to show a positive finding in the OL safety dataset could be
associated with aspecis of the study design, such as the flexible dose, non-placebo controlled
design, and also consider potential between subject variance on the timing of assessments and
dosing in these outpatients. The OL trials were not designed to capture time-dependent and PK-
dependent effects of Pal. Refer to a previous discussion about assessment time- wzndows such as

in Section 7.1 X of this review.

Studices RITS477-SCH-TO2, ROTELTTI-STH-743, RO76477-8CH-TI4, =od BATE477-BCH-TOS
Qutput LEXZAZ: BECC: Haans zmnd Maan Changas from Pra-trestnsct over Tisa - Open-Labsl Phase [ocatlnuad!

Bass - ---- charja €£ro@ aAvaraga pradoss .-« -----
H  Wsan £0 Mzd Min Max Haan Mazn | SE - Hio  Hax

HEART FATE (b<abs/min}

Pali/Pali <-€ aonths
E&ZELINE (0B) 2q9 5.7 15.39 7.9 46 13e

' AVERACE PRELCSE 203 7.3 13.588 T2 42 11
DY A{CHj) :4H BST 204 85,1 14.89 8E. o £1 128 1.« 1M 3.€ 0.4 1L.55 8.7 11 =
LAY 4{CH]:108 PST 138 8S.5 15.0£ 85.5 S0 132 F1.4 198 2.1 C.86 12.17 7.7 27 (=1
TRY 94T8):22H DPST 197 8l.7 1<.323 62,9 3¢ 124 771.8 197 3.8 Q.33 12.6% iz 2 48
DAY 3{Ird):4H PST 107 83.7 12.97 85.9 2 121 7?.2 297 6.5 | C.22 11.73 5.2 -29 a4
DAY 2({If]:108 PET 202 82.2 14.01 ) s1 117 F.1 292 S.8 G.21 11 &5 1.7 -33 a0
TRY 8{rgj 274 PST 207 99.3 15.85 H1_4 44 1z2 7?.2 297 3.1 Q.3 1283 2.1 -35 48
DAY 15{D8] 14 .2 le.2s8 7.0 d4€ 114 3 i4 2.2 1. 2,34 2.1 L1 15
DAY 1E(DB) :PP8-T3 153 .6 le.27 .0 3 123 -2 193 1.8 0. 1z_30 1.3 s a1
DAY 1S5{08f:1-2H P5T 188 92. 3 15.72 A3.9 ad 139 T 1s8 5.3 1.98: 13.92 1.3 -52 €1
EAY 1S5{DB} :48 PST 187 as5.4a 15.8¢6 5.0 4% 137 90137 7.0 1. 1l4.52 5.3 -40 g1
DRY 2%{DB} p & 7.9 13.685 5.0 48 117 7.1 177 -0.1 1.4 12,57 .2 51 35

. DAY 364DB} :RE-IS 130 5.2 14.31 5.0 34 128 7.1 130 -L.% 1.17 1331 -1.3 -33 24
LAY 26 ({0B):1-2d ©ST . 139 12.5 13.14 qe.S 48 115 F1.2 134 9.8 1.22 13.91 Q.3 L) 32
DAY 164DR|-:4B DPET 133 8.3 13.02 k2] 13 140% 7.2 128 1L.¢ 1.2% .8 1.7 -52 41
DAY 43iDB) 144 58.2 13.35 4.0 47 121 ¥71.5 14 -2.3 1.935 12.55 -1.5 -52 kN
END PIINT (DRB) 203 €T 13.31 7E.Q 47 121 F1.2 293 -Q.7F .92 1243 -0.7 -52 43
EASE [OPEN) 203 5.2 14.03 5.0 a7 121 77.2 203 -1.1 Q.82 12.71 -0.3 -52 1?
DAY ${GDEN) 178 7.5 14.13 5.0 47 113 7?7.2 178 0.3 0.38 13.6%5 1.¢ -317 37
HEEK 1 (CTEM) 187 788 14.17 79.4. 45 131 37.2 187 L.2 c.24 11.44 2.2 a8 25
WEEK I {OFEN) 147 8.8 13.96 7€.0 54 123 77.3 147 -a.6 0.9% 1z2.77 9.3 -43 23
WEEE 4({OPEN) 152 6.6 14.61 5.5 a1 75.6¢ 152 a.o 0.93 1z.20 e.2 -43 s
WEEK fl {OFEN} la3 |0 14.72 3.0 41 3113 75.7 1a3 -2.7 1.36 12.79 6.3 -3 ER Y
WEEF. 16 (OPER} 32 -76.Q 13.35 5.0 Sl 19€ 71.1 k+3 -0.7 2.78 15.79 -3.2 -28 45
END DMNDINT (OPEH) 243 3.6 15.40 8.0 S99 133 7.3 242 1.3 0.3¢ 1.7 1.0 -43 45
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Studias EB{ TG&'IT-SCH—?&I‘, ROT64TT-8CH-703, RU7€477-SCH-T3d, and RA76427-5CH-TOS

Qutput DEICO2: ECS: Heans and Haean Changes from Pra-treztosal ovar Tiae - Open-Labal Fhase {ccatinuad)

Bapa  -------- 39 fron average pradoss --------
=0

chareg
w Hzao &0 Hea Mic Max Ha N Maaa SE M= tin Hax
REXAT RATE (beats/min}
D=4 fPall »6 vonths .

BREELINE (OB) 435 74.€ 131.31 5.0 42 120

AVERAGE IREDCEE 375 5.8 12.132 w3 42 125

DAY 4(D8):4K 7ST 457 3.8 14.06 84.0 43 12 75.5  1&7 8.0 0.9 11.80 8.9 ~32 48
DAY 4{ra}:10d PET 458 Bl.1 11.640 80.6 46 118 5.7 458 5.¢ 0.57 1z.14 5.7 -4a cg
DAY 4{rA) :238 DST 459 79.8 13.07 9.9 46 1l% 75.8 189 4.0 0.57 12.19 2.7 -29 -1
DAY 8{ra} :4X UST a2 ai.s 13.35% 21.9 47 130 T5.8 471 5.7 ¢.S2 11.57 5.2 -26 ER
DALY 8{I8}] :14d DST 368 3.8 12.93 83.90 a6 123 75.7T 167 4.1 Q.56 12.10 1.9 -37 41
DRY &(TH|:22H IST 71 7.6 13.722 IE.G 44 12% 75.8 47a@ 1.4 .52 12. T4 0.3 -18 €4a
DAY 15{08) 44 4.6 15.41 2.5 S1L 113 T3.7T LY 2.9 1.78 11.62 1.3 -27 22
D&Y 1S{0Bj : CFE-D3 1 75.9 13.91 15.9 47 121 74.0 420 9.0 0.82 1z. 77 -0.3 -38 52
DY 1S5(¢DE] :1-28 5ST 423 9.1 14.11 3.9 a¢ 121 TJ&.0  s22 e 0.67 13,86 3.9 -44 H
DRY 15{08] «4€H PST 3124 a9.7 14.29 ag.o 42 134 F6.1L - 423 &.6 Q.87 13.79 3.2 -ag a5
DAY 2z9{0B} 45Q 1S.8 11.84 WS A4 120 75.9 2423 -G-1 2.57 12.09 Q.2 -4¢ 5
IAY 36 {0B} :PRE-DS Ex ] 4.0 15.06 2.9 43 1le3d F6.1L 1&3 -2.1 Q.79 131 -2.0 -1 75
DAY 16 {DB] :1-ZH DST in 5.3 11.77 2.0 47 132 .0 3T -0.5% 0.&7 12.48 -1.Z -42 =53
DAY 16 ¢0B) ;48 DST asT 5.9 13.18 5.6 47 135 75.% 3&6 @.0 0.65% 12.39 9.0 -37 17
DRY 43¢08) 429 3.7 12.73 2.9 44 113 75.7 1% -2.0 .57 11.75 -2.7 -34 34
ERD RJIAT (DE} 475 "2 12.82 2.2 44 113 75.8 475 -1L.6 0.S% 12.2 -2.3 -3 1?2
BISE ([OPEN] 475 1.0 12.82 2.9 44 114 75.8 475 -1.7 0.5¢ 12.11 -2.7 -7 n
DAY 4{OPEN]) 45& 9.8 13.48 5.0 4 113 5.5 38S 3.0 0.642 1z2.a5 0.2 -41 42
WEEEK 1 {CVEN} 463 5.0 1z.50 4.0 43 123 5.7 462 2.7 0.5¢ 12.49 -1.2 -52 1
WEEE - 2 {ODEM) 482 15.€ 13.08 75.9 44 11e 75.8 4f£1 -2.1 0.€3 12.69 -0.7 -49 £
WEEK 4 {OPEH) 463 74.8 13.33 74.9 43 12% T5.8 4&3 -1.0 0.53 12.7a -1.9 -aa a2
WEEK 8 {CREN) 470 23.1 14.14 .5 43 130 5.8 46% -a.7 0.£1 13.17 -0.7 -43 =0
NEEE 14 (QUEN) a0 17 13.27 4.5 43 115 IS.T LE3 -1.0 D.83 13.54 -0.3 -48 s1
WEEK 24 (OPEN) 442 126 12.94 2.4 49 139 75.9 141 -2.2 0.8€ 11.83 -2.0 -53 45
WEEE 40 (OPER) 263 3S.4 131.82 M9 47 113 75.3 2&R -2.c 0.21 13.1 -1.32 -38 41
NEEK S2 {OFEN} 112 3.2 12.27 74.9 <1 103 76.0 113 -2.9 1.13 12.40 -2.7 -34 34
EMO MYINT (SPEH) 135 3.5 12.4¢8 3.9 42 116 75.8 175 -2.0 Q.52 13.44 -2.9 -53 34

ORS Axis showed a mean decrease of up.to -4.2 degrees (£13.8) in the Pali/Pali > 6 month
subgroup observed at week 52 and showed at least trends for a group mean decrease on most
assessment time-points (this subgroup was selected for the focus of this review due to larger
sample sizes of subjects with over 6 months exposure, as previously described).

A

Incidence of Qutliers
Reviewer Comment: Tables and figures of results are shown after providing the following

overall comments.

The results on overall incidence of outliers on ECG parameters failed to show any new findings
that are not already described in this review (see the first table below for results). However, QT
interval outlier results are based on absolute values of 500 msec or greater.

The following new finding is revealed by the longer term dataset in the SUR, when the data is
examined more closely (using less stringent outlier criteria, when showing scatterplots of
individual values or when examining the incidence of outliers on the change of QT interval from
a pre-dose averaged value).: '

o The subgroups with longer exposure (the >6 months) and in particular the treatment
groups with continuous antipsychotic exposure (the Pal/Pal and Olanzapine/Pal
subgroups) appear to exhibit the following. These groups have subjects with greater
QOTc values or greater changes in values from the pre-dose averaged value than
subgroups with less exposure (the < 6 month subgroups). Small trends for this pattern
can be seen with scatterplots of maximal QTc interval values. A small overall upward
rather than a downward shift of the scatterplot (towards higher QTc values rather than
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lower OQTc values) appears to exist in the > 6month group compared (o each
corresponding < 6month exposed subgroup. Refer to the scatterplot below of
“maximum QTcLD" (Table 14)

A pattern for an overall upward shift of subjects on QTc values (rather than no
shift or a downward shift) appears to be more predominant when examining the results of
the incidence of subjects showing a change from lower to higher QTc interval values.
Refer to Table 15 below of the scatterplot of the “change of QTcLD.” These results show

_ a trend for more subjects with higher values or greater shifts are seen in the subgroups
with longer Pal exposure (comparing <6 month to > 6 month subgroups). This trend
appears to be greatest among the subgroup exposed the longest to continuous Pal

treatment which is the >6 month DB Pal/OL Pal subgroup and among the 2 6month
Total Pal group (the total Pal group includes all subjects receiving OL Pal, independent
of DB study drug assignment, such that a subgroup of these subjects were the > 6 month
DB Pal/OL pal group). These results are shown below.

A caveat to the above observations is that results may not reflect a time-dependent effect since
the longer a given subject is observed the greater the likelihood a given subject will eventually
show a shift or high QTc interval value. However, when examining descriptive statistical results
a greater effects were observed at time-points of 6 moths and over during the OL phase.
 Furthermore, an examination of the individual scatterplots of QT¢ values appear to show an
overall upward shift of QT interval in the over (such that, not only does there appear to be more
subjects with higher QTc values in the > 6 month subgroups, but there also appears to be fewer
subjects with lower QTc values in these subgroups compared to the corresponding < 6 month
subgroups). Consequently the results on the incidence may be reflecting a true Pal effect for

greater QT prolongation effects over time. It may be helpful to examine the incidence of outliers

at each assessment time-point (using an OC approach) and to examine the incidence of outliers
with decreased or low QTc values. This additional information may be helpful in revealing
results that could suggest that the above observations of the > 6 month versus. < 6 month
subgroups may be reflection a greater incidence of outliers as a function of time and frequency
of ECG monitoring versus a true drug effect. In the absence of placebo group the interpretation
of results are limited, but are suspicious of a drug effect that was observed in the shorter-term
placebo controlled trials that continues with longer term treatment. See.the final section of this
review for comments and recommendations.

Another caveat to consider regarding the sponsor’s results, is that shift tables and scatterplot
results were only provided for either QTcLD and/or for QTc using other additional methods.
QTcF and QTcB methods (and possibly QTlc, sagie method) may be least accurate since HR did
not appeared to show minimal to no change when ECG assessments were conducted (as
previously described). Perhaps QTcLD is a better measure, but this measure incorporates drug-
free QT/RR data.
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QTraw interval results may be more accurate (due to minimal to no HR changes on the ECG
assessments). However, similar tables and figures for QTraw results could not be found with
these other in-text tables of the QTcLD results in the SUR that are shown below.

Finally the scatterplot tables only show results with respect to maximal QTc values,
whereas a scatterplot of median values may be more appropriate depending on the frequency
distribution of OT values. Furthermore, showing individual scatterplots for each treatment
group but with the exposure subgroups, combined, yet showing results over time (af assessment
each time-point) may a more accurate way of showing the resulls.

Table 84: Number of Subjects With Treatiment Emergent Abnormal ECG Values
During the Open-Label Period )
(Pooled Open-1abel Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Sef)
Pla/Pah PlaPati Pali/Pali  PaliPali  Olan/Pali Olan/Pali  Total Pali = Total Pali
<6 months =06 months <6 months =6 months <6 months =6 momths <6 months >6 months
MN=99 N=137y  (N=209) (N=476) (N=108) @Q&=14h) (N=416) - (N=734)
n (%} n {%) n (%) a (%) u (%) n (%) n (30) a.{%)
Heart rate 99 137 203 476 107 141 409 754
Abpommally high 30 (30} (28 32¢16)  93(20) T 32(3Q) .. I6(26)_ 94{23) 169(21
Abnonnally low YD IER @1} WH B 4( 4 H(H 13(3 56( T

PR interval 98 137 202 476 107 141 407 T34
Abnormally high 0 40 t(=1) ~ 12(3 (B @] <ty 1&8(3H
Abpormally low ¢ 0 0 0 0 0 0 ]
QRS interval 99 137 203 116 107 141 409 754
Abnomalky high R Q)] 1{n (=l 2{=1} () b 4(D I(=1)
Abpomalky low (s 0 J Y 0 G . 0 @
QT interval 99 137 03 476 107 141 409 754
Abnormally high O 0 ] 0 0 0 0 ¢

Abnormalky low 0 0 0 0 ¢ 0 { g
Note: Percentages calcalated with the number of subjects per parameter as denominator. :

Note: Heart rate: abnormally low. <=50 bpm, abnormatly kigh: >=100 bpm.

PR interval: abnommalty high: ==210 msse. ,

QRS mterval: abnormally low: <=530 mzec, abnonnally high: ==120 msec.

QT interval: abnormally low: <=200 msec, sbrorually high: >=500 msec.

tsfecg06_tsfocz nif peneratad by tsfece sas.

The sponsor’s focus was on showing results of QTcLD, as in the following scatterplots rather

than showing the below scatterplots for QT raw intervals or for QTc interval using other

correction methods (these scatterplots were copied from the submission). Reviewer comments
. of these results were provided
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Figure 15: Change in QTcLD From Aveﬁge Predose Value to Maximum Value
Durtng Open-Label Treatment '
{Pooled Qpen-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Sef)
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Note: The subject with a change of more than 100 ms, who also had a maximum value greater than

500 ms, was Subject 201418; a narrative for this subject is presented at the end of this section,
following Table 92.
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Figure 15: Change in QTcLD From Average Predose Value to Maximam Value
Durmng Open-Label Treatment
(Pooled Open-Label Studies RG76477-SCH-702, 703, 704, 703: Safety Analysis Set)
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{N=01) (H=137) {N=203) (H=475) a4=107) (M=14%)

Treatment Group

Note: The subject with 2 change of more than 100 ns, who also had a maximum vatue greater than
500 ms, was Subject 201418; a namrative for this subject is presenied at the end of this sectiom,
following Table 92.

The following are results of the number or incidence of subjects that met categorical shift criteria
(as specified in the tables) for QTc interval using different correction methods. Similar tables for
raw QT interval were not found among these in-text summary tables.

The results of DB Pal/OL Pal subgroups were copied below from the sponsor’s in-text summary
tables since this group of subjects received the longest continuous Pal exposure. Results of
Total Pal groups are also shown (includes all subgroup regardless of their DB treatment
assignment).
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Fable 91: Clasafication of Maximum Corrected QT Intervals During Opea-Label Treatment Versus Average Predose Value
(Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 703: Safety Analysis Sef)

Treatinent Group and Evaluation at Average Predose

—— Pali/Pali <=6 months -
. N=209)
Normm >=450 >==480 Total

—— PalfPali =6 months ——
; (N=£76)
Nom >=$50 >=480 Total

QTcLD ‘
Maanmm value .
Nonnal 198 0 ] 198 462 1 0 463
>=450 - <480 3. 2 ¢ 35 6 4 0 10
=420 0 0 ¢ 0 1 1 0 2
Total 201 2 ] 203 469 6 0 475
QTcF
Maxinmm valne
Normal 192 0 0 198 438 1 0 439
#=450 - =480 3 2 ¢ 5 10 3 0 13
==430 0 0 0 0 i 2 0 3
R (R ) e I
3 Total 201 2 0 203 469 6 0 473
-— Pali/Pali <=6 months ---- —— Pah/Pali =6 months --—
N=209) =476}
Norm >=450 >=480 Toral Nomm >=450_ >=480 Total
QTlc
Maxmmum value
Nonnal 198 0 ] 198 460 1 0 461
==450 - =480 3 2 0 3 8 4 0 12
==480 0 ) g Q 1 1 0 2
Total 201 2 9 203 469 6 0 475
QTcB
Mazimum value
Normal 184 1 0 185 39 4 ] 400
==450 _ =480 12 3 0 17 57 15 0 72
, ==480 0 1 0 1 0 3 0 3
2 ‘
P« R S R,
Total 196 7 i 203

433 22 0 475

Note: Nonnal(Norm)(<4350 ms); =450 ms - <480 ms(==4350); ==480 ms(>>=480)
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Table 91: Classification of Maximum Corrected QT Intervals Duting Open-Label Treatment Versus Avers ge Predose Value
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Sef)

--— Total Pali <=6 months --- — Total Pah »6 months —
(N=L16) N=734)
Nom >={50 ==480 Total Norm >=450 >=480 Total
QTclD
Maximuum value
Nommal 401 ] 0 401 737 1 0 73R
==4350 - <480 b) 2 4] 7 9 4 0 13
==480 0 i 1} 1 1 1 ] 2
Total 406 3 Q 409 747 & Q 753
QTcF
Maximum value
Normal 400 0 9 400 733 i 0 734
==430 - <480 s 2 0 g 13 3 0 16
>=480 4] 1 0 | 1 2 a 3
% Total 406 3 0 409 747 6 0 733
--— Total Pah ==6 monils --- -—— Total Pak =6 months —
(N=416}) N=734)
Norm >=450 >=480 Total Nomm ==450 ==480 Total
QTle
Maxinnm value
Normal 401 0 g 401 734 i 0 733
=450 - <80 3 2 ] 7 2 0 16
==480 0 1 @ 1 i i Q 2
Total 406 3 ] 409 747 & v} 733
QTcB
Maximum value
Normal 365 i 1 166 633 6 0 639
==450 - =480 3 8 0 19 90 26 ¢ 110
»>=480 ’ 1 3 0 4 0 4 1] 4
- . i e
° rotal 397 12 0 409 T3 30 o 75

While the above tables generally do not reveal exposure subgroup differences and QTcB and
OTcF results are likely to be least informative (since heart rate showed little to no change during
OL treatment note the following results from the table below (as found in the submission).

Note that the incidence of outliers for greater shift categories 30 msec and over 60 msec
categories, is greater in the > 6 month than the < 6 month exposure subgroups. While this may
be reflecting an effect of greater monitoring time-points in the latter subgroup over the former
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subgroup rather than an effect of duration of Pal exposure, results on mean QTraw increases
suggests QT prolongation occurring after 6 months of treatment compared time-points prior to
6 months of treatment.

Table 92: Distribution of Maximum Changes From Average Predose Value in Corrected QT Values
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set)
Pla/Pali Pla/Pali PaliPali Pah/Pali  Olan/Pali  Olan/Pali  Total Pali  Total Pali
<=fmonths >6 months <=6 months =6 mwonths <=6 months >§ months <=6inonths =G wmonths
IN=99) N=137)  (N=209) (N=4T76) N=108) (=141) (N=416) (N=T34)

n (%) n (%) n {¥e) a (Vo) n (%) n (%) “n (%) 1 (%)
QTcLD 99 137 203 475 107 141 409 353
<30 (ms) 9091y  121(88) 192(95) 421(89 145N 128(91)  386(9H  671(89)
30-60 (ms) 8(® 16(12) 1y (1) 3(3) 13(9% 22( H 81 (11)
=60 (ms) 1(1) 0 0 1{<1) [i] 0 1(<1) 1{=1}
QIcF 99 137 203 475 107 141 409 733
<30 (ms) 88(89) 118(8)  193(93)  418(88) 102(95)  128(91) 383(94)  664(88)
30-60 (ux) 10(10) 19(14) 10( 3 36{12) 3¢ 13(® 25( 6) 381
=60 (ms) (D 0 0 t (=1} ¢ 0 1{=1) 1(=1}
QTlc 99 137 203 73 107 141 409 733
<30 (ms) 80 (91) 120(88) 194(96) 423(8%)  103(96) 129(01) 387(93) 672(89)
30-60 (ms) 8$( 8 17(12) A {1y 48 12( %) 20( ) 80¢11)
>60 (ms) 1¢D 0 0 1(<t) 4] 0 1(=1) 1(=1)
QTIcB 99 137 203 . 473 107 141 409 753
<30 (ms) 76 (77 100(B) 167(8)  365(78) 83(78) 107(76) 326(80) 376(76)
30-60 (mz) 20(20) 34(23) 33(17)  100{21) 2321 33(23) 7819y  167(2)
=60 (ms) 3(3) 3(2) 1(=1) 6( 1) Iy 1CD S( 1)y 19(1)

Naote: Percentages calculated with the number of subjects per parameter as denominaior.
txfecgOd_tsfeczatf menerated by tsfecg sas.

Body Weight Results
The following table summarizes body weight results of the OL trial safety dataset (as found in
the SUR). '
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Table 77: Body Weight and BMI: Change From Baseline fo Ead Point
(Pooled Opeu-Label Studies R076477-SCH-702, 703, 704, 703: Safety Analysis Sef)

Pla/Paki <=5 PlaPali >6

PaliPali <=6 PalifPali =6 OlanPali <=6  Olan/Pali >6  Total Pali<=6  Total Pali >6
months months wonths months months months months months
WN=99 (N=137) N=209) WN=476) N=108) (N=141) {(N=416) (N=734)
Weighe (kg) :
N 73 64 138 240 80 34 i 358
Mean baseline (SD) 7560 (20.13) 75.8 (1896 71.0 (13.46) 74.5 (19.56) 819251 7201437 778 Q255) 4 4(18.77)
Mean change (SD) 033D 09657 153@.7hH 1.7(6.30) 1.4(2.59 33451y 12491 1.8(621)
Weight percent change (34) '
N 3 64 158 M0 80 4 311 358
Mean basetine (SD) 730 (20.13) 758 (18.96) 71.0 (23.46) 745 (19.56) 819 (2251) 720 (14.57 778 (22.55) 744(18.77)
Mean change (SD) 0.7(5.8%) 1.8(8.67) 19617y 2693 22(7.10) 470.20) 17633 180399
Body mass index (kg/m2) .
N B 64 158 240 80 53 3t 357
Mean baseline (SD) 26.5(6.31) 26.7(5.82) 26.4 (6.83) 6.7 (6.6 275 (6.76) 2.7¢4.93) 2676.7) 264 ¢6.30)
Mean change (SD) 0.1{1.55) 03(232) 0.5 (1.63) 0.6(2.25) 0.5 (1.80) 1.1(1.72) 0.4(1.66) 0.6 (220
Baselme is-double-blind baseline.

tafes08_tlstf generated by tsfvs08.s2s.

Table 78: Body Weight and BMI: Change From Baseline to End Point by Region for Total
ER OROS Paliperidone Group

(Pooted Open-1.abel Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Set)

Resion: Fastemn Europe

Region: North America

Total Pah <=6 Total Pahi =6 Total Pali <=4 Total Pali =8
months monihs months monihs
(N=141) (N=420) IN=166) (N=140)
Weight (kg) - e e
N 106 223 118 63
Mean basebme (SD) 291787) TLI(A3.2Y) 807 (232D 941 2435
#ean change (SD) 01378 14 {438} 22(6.11) 2.4(10.89)
Weight percent change (46) _
N 106 23 ii% N 63
Mean bazeline (SD) T291787) 713 (13.22) 9723270 941 (24.33)
Mean change (SD) 020.08 2.2(6.54) 23(6.98) 32(11.3a)
Body mass index (kg/m?)
N 106 223 118 63
Mean baseline (SP) 234 5.13) 234(448) 29.9 (7 45) 323 (8.81)
Mean change (SD} 00130 03 (1.64) 0.7(1.99) .8 3.74)
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