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One of the 3 subjects is subject 10096 who died (a 24 year old female with an unremarkable
PMH who developed agitation, coma, convulsion and dyspnea and died during OL 12 mg daily
Pal treatment). This subject was previously described under the section on deaths.

The other 2 subjects had SAEs of “exacerbation of schizophrenia” and “psychotic disorder and
suicidal ideation,” respectively. The in-text section of module 2.7.4 of NDA22043 provides no
other description of these subjects. '

Additional SAEs are described below.

Reviewer Comment. : : :

No new clinically remarkable findings were revealed that change conclusions and
recommendations that were previously described in the reviews of NDA 21999. The following
are additional reviewer comments. The text below is similar to that provided in the review of
RAAL submission under NDA219999 and do not contain new information since that review.

OL Safety Dataset (Studies -701, through -705).

Results shown above are generally similar to results of the 120-Day SUR of NDA 21999 that
were previously shown in the review of NDA 21999.

Newly reported SAEs (between November 1, 2005 in February 1, 2006), since the time of the
Jour month safety update report of NDA21999 were provided in the 21 0-Day safety update
report of NDA 21999 (in the SCS section and line listing found in the appendix on page 1710 of
this section). These results are identical to those provided in the current NDA 22043 (the SCS of
the current submission is identical to the SCS of the 21 0-Day SUR submission under NDA

21999, as specified on page 3 of the “Reviewer’s Guide for NDA 22-043). The line listing that
was reviewed started on page 1710 of the 210-Day safety update report under NDA 21-999.

New SAEs reported before the most recent 4/1/06 cut-off date (3 subjects, as previously
described) included 1 death that was also described in the review of NDA 21999. Information
Jound on the other 2 subjects fail to shed any clinically new and remarkable findings that differ
Jrom those previously described in the review of NDA 21999. ‘

Most SAEs in the line-listing (starting on page 1710 of the 210-Day SUR under NDA 21 999) of
newly reported SAEs were due to psychosis related SAEs and a Jew due to suicidal related SAEs.
Few of these subjects had SAE and/or ADO Preferred or verbatim terms that included non-
Dpsychiatric related terms that might be considered unrelated to the psychiatric related event (e.g.
none of these subjects had a cardiovascular related event reported as an ADO or SAE in
addition to the psychiatric related SAE).

Psychiatric-related symptoms reported as SAE's and/or ADOs are expected for this patient

population. However, it is theoretically possible to have exacerbation of symptoms secondary to
underlying drug-related adverse effects (that could theoretically include non-psychiatric related
adverse effects that may not be clearly expressed by an acutely psychotic or agitated patient). A
description of such patients (i.e. patients of SAE's that could be reflecting a drug-related adverse
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effect) could not be found in in-text sections of the SCS section of this submission. The line
listing that was found in the 210-Day safety update report under NDA 21999 (starting on page
1710) specified preferred and verbatim terms for each ADO and SAE in a given subject. This
line listing was reviewed. Subjects were found in this line listing that had a psychiatric-related
SAE or ADO that had non-psychiatric-related verbatim terms reported either as an ADO or SAE
term. The following subjects are noted:

Subject 100312 in Study -701 had SAE's of fracture of the left tibia (reported on Day
140 of the open-label extension phase, leading to hospitalization) and "aggressive
behavior" (reported during placebo double-blind treatment, with exacerbation of
schizophrenia also reported SAE). "No information was available regarding the cause
of the injury." However, given the events occurring during placebo treatment, it
appears that this subject exhibits aggressive behaviors during an acute psychotic state
which can increase the risk for injury. These events are not an uncommon event in this
patient population. Exacerbation of schizophrenia was reported again as an SAE and
was the event that led to an ADO in the subject. _

Subject 201432 had “exacerbation of schizophrenia” reported as an SAE who also had
high fasting insulin levels, gastritis, candidiasis and high Jasting c-peptide reported,
These events were listed as SAEs in line listing but were indicated in a Jfootnote as not
being reported as serious but were instead “referenced to the clinical safety form.”
Several of these adverse events could be drug-related (e. g diabetic mellitus-like
adverse events are known to be associated with this drug-class) that may have
contributed to worsening of schizophrenia.

Subject 500772 with SAE's of akathisia, anxiety and irritability. Akathisia is knownto
occur with drugs in this drug-class and could lead to anxiety and irritability.

Subject 501413 had confusion reported as an SAE (which could reflect a nonpsychiatric
adverse effect). Agitation and acute psychotic episode were also reported as verbatim
terms. Patients ofien appear to be confused while acutely psychotic and/or agitated.
Information is limited in the narrative (e.g. does not mention results of a any possible
neurological examination that might have been conducted while the patient was
hospitalized, results of clinical parameters or diagnostic tests, and other relevant
information such as orientation to person, time and place). These SAEs resolved as the
patient continued OL treatment. However another psychotic episode was reported as
an SAE (but confusion was not mentioned as an AE or SAE). This event led to
hospitalization which occurred over 200 days after the episode of confusion.

The following non-psychiatric related SAEs are notable since a convincing or clear non-drug-
related etiology could not be found and the events may reflect a new and remarkable drug-
related effect on safety: :

Subject 500501 had SAEs related to elevated LFTs (transaminases and GGT), as well
as markedly elevated CPK (for unclear reasons). The subject was generally healthy
(no non-drug-related etiology or risk factors were found in the narrative). These
events were first noted on Day 160 of OL Pal (9 mg/day). LFTs remained elevated
after 1 week of treatment cessation that may suggest a non-drug-related event, but

66



Clinical Review

Karen Brugge

Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral

levels were only provided for this one 1-week post treatment cessation time-point and
LFT changes can sometimes lag behind changes in treatment. Elevations in LFT and
CPK were previously described in this subject (refer to the original clinical review of
NDA 21999 for details).

The following are additional comments regarding SAEs of Study -702 since this was the OL
extension trial of elderly patients with schizophrenia (the study followed the elderly Phase I1I 6-
week eﬁ‘ icacy DB, placebo controlled trial, Study -302). Efficacy and safety results of Study -302
were previously described in the review of NDA 21999. However, Study -702 was ongoing at
that time and the current NDA 22043 provides the CSR for this OL elderly trial. A key di ifference
on methodology of Study -702 (aside from the elderly age-group selected for the study) in
contrast to the other OL extension trials (-703, -704, and -705) is that Study -702 involved 6
months of OL Pal treatment rather than a 12 month treatment phase.

Reviewer Comment and Results of a Completed Elderly OL Extension Trial

* The previously shown table of SAESs for this elderly 6-month OL trial failed to show any
remarkably new SAEs that were not previously observed or described in clinical reviews of NDA
21999 submission (and amendment submissions submitted prior to the PDUFA deadline for the
first review cycle). A review of narratives also revealed that no new and clinically remarkable
Sindings could be found that were not previously described in reviews of NDA 21999. T, he
Jollowing are some additional comments on a few sub_]ects

The one subject 200326 who had multiple medical condztzons and developed SAEs of anemia,
pyrexia, nasopharyngitis leading to hospitalization had already completed the 6-week DB
treatment phase and 20 days of OL Pal. This subject continued OL Pal during treatment of these
SAEs. The SAEs resolved and completed OL Pal treatment in the study, such that a role of Pal is
unlikely).

The subject that died (200214) was previously described under NDA 21999. This subject had a
history of QT prolongation. The SAE and ADO of QTc prolongation was reported during OL
treatment. The subject developed cough diagnosed as bronchopneumonia 2 days after the last
dose and then died 4 days afier the last dose. The “cause of death was reported as
bronchopnuemia” and an autopsy was not performed. Other SAEs did not shed any new
clinically remarkable findings that differ from those described in previous reviews of NDA
21999.

7.1.4 Dropouts and Other Significant Adverse Events

Results of Study -301
The following are summary tables for Study -301 were found in the current submission (these
tables were also provided in the original review of NDA21999 (that included a 4-month SUR
that had the same info
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Table 38: Treatment-Emergeat Adverse Events Leading to Study Discontinuation by MedDRA
Preferred Tesm - Double-Blind Phase (Study R076477-SCH-301: Safety Analysis Set}

Placebo =~ ER OROSPAL Totai
Body System or Organ Class (=162} N=104 {(X=205)
Dictionary-derived Term n (%) i (%) 2 (%)
Total no. subjects who discontinued due to AE (1) {3 (Y
Vascalar disorders 0 2y D
Hypertension 8 1y 1(=1)
Venous thrombosis ] IS 1{=1)
Cardiac disorders 9 Hn 1(=1)
Tachycardia 0 {1 1(=1}
Eye disorders ] D . 1(<1)- : .
Visual disturbence 0 1y - 1< Best Possible Copy
Gastrointestinal disorders ) RS 0 (<1}
Nausea : 1( 1) 8 1{=1}
Mausculoskeletal and connective tissue disorders 4 L XA 1(=<}
Musculoskeletal chest pain ] iIrn 1{=1)
Nervous system disorders 4 Hn 1(=1)
Sedation ] in 1(<1}

tsi2el07_tsfae07 rif zonerated by tefaed7.sas.

Results from Pooled and Unpooled OL Extension Trial Datasets

The following summary tables of OL trials copied from the current submission provide updated
information since the 120-Day SUR NDA 21999 submission (some trials continue to be ongoing
studies as previously discussed in this review).

Safety results in summary tables in this subsection on OL trial results are identical to summary
table results provided in the review of the RAAL of NDA21999, as previously discussed, Text
descriptions of these results are also almost identical to the text descriptions that appear in the
review of the RAAL of NDA 21999 for these same results.
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Results _of Study -701

The following table summarizes results.

Table 39: Tresunert-Emergent Adverse Events Leadz.uz to Saudy Discontinuation
{ Analvsic Set

'.'fiEI

lzl

ex-Label Study R2076577-5CH-701; Sa

.

PlaPali PlaPai PakiPali Palimali Pali0 PaEXNO
==6 morths =5 months <=6 months Cmonths  DB)Pak <=6 months DB)Pai =4 momtng
Body System or Organ Class =11} N=55) N=2 =75 G=23) =0y
Ditosny-derved Tem 0% a e (%) ) a¢3) n{%)
Total no. subjects with adverse evenis 3{% 37 [ HE i 7]
Peychiatric disorders 1(8 23 1 L e ]
Anmbay & HE [} ¢ [ 1]
Deprassicn 2 i3 ) v ) 0
Schizophreria ¢ ) [ o [ ¢
Suicidal tdestion § 0 ¢ L L] [}
Suicide atrampr & ] [} ] 0 [
Tnvstizations [+ &) V] )3 ¢ ¢
Elacrotzdivgnm Q7 comracted icterval prolougad o Iy [ 3 o x] 0
.Je:t:o:a:dwmd‘ proicrged 0 I E@)) [ 0 [ 3
Nervous system disorders 3018 1I(n & 0 HE] 2
Dvskiresia {8 Iy ] 1] (1] 4]
Dizzinass 2 [d ¢ 0 HE 0
Synoopz 1 ¢ 3 [} [ [ 4
Trames (" [+] 8 0 9 i
Gastroigtestinal dxsordus & ] 2 o He o
Vomitizz ¢ 3] 0 '} HP [1}
Reproductive system aud breast disorders 3 [ 0 14 ) [}
Ameconthoea [ 0 9 [ HE) [

Note: Parceatozas ealeulated with 12 menchar of subjects v each £30up 2 decomdrater.

Table 39: Treanuent-Emergent Advarse Events Leading to Smdy Discontmagon (Continved)

{Open-Labal Stody 3.6’64"7-3(:}1-101 Safery ., Auvalysis Sen)

Totl P2l

<=f months -6 mmhs
Body Systam or Orzan Class =38 {N=198}
Eictanzgy-derived Tem o (%o} o (%)
Total no. subjects with adverse events {17 6{ 3
Psychiatric disorders 2 & 32
Anviaty v 1318}
Sepressicn 1{3) Ky
Schizophrersa 4 1y
Sticida) idearion ) 1
Sudcid sranpt 13 o
Investigations & {0
Eleccosardiogran QT :ouze::ed icseraa: prolonged & in
zle.mdxome"pm.cved & g
Nervous system disorders 38 1t
Dy 3k icash 1(3 H7n
Dizzirass 1{3 o
Syncope 1{3} ¢
Treznor 1¢33 [}
Gastrointestinal disorders 1{3) 0
Vomiticz 103 0
Reproductive system and breast disorders 1¢ 3} [
Amerontoen 1{3 3

Sez Potwares on tie ﬁrtpazea. the Zhia.
1f10_tluf ncratsd by ixfas 10 523,
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Results of Study -702

- The following table is of the elderly OL extension trial (-702), as provided by the sponsor.

Table 22: Treatment-Emergent Adverse Events Leading to Study Discontiniation by MedDRA
Preferred Term During the Open-Label Phase
(Study RO76477.SCH-702: Safety Analysis Set)

" Pia/Pali PaliPali Total
Body System or Organ Class N=30) N=38) (N=88)
Dictionary-derived Term 1n{%) 1n {36 1 {%)
Total no. of subjects who discontinued due to an 3(10) 3{ 5 6(7

adverse event )
Investigations 1(3} 1(Y Y
Electrocardiogram QT interval prolonged 1(3) 0 I(n
Weight decreasad g 1( 2)_ 1(n
Psfchi:m'ic disorders Y 203 2¢ i)
Confusional state 0 3 2D
General disorders and administration site D 1(D 1(1)

conditions .
Fatigne o 13 1{D
Imfections and infestations 1(3 0 1D
Preumonia 1(3 0 1{D
Metabolism and nutrition disorders €] 1(D 1l
_ Anorexia 0 1D 1y
Musculoskeletal and connective ﬁssﬁe disorders 13 0 1¢ 1}
Joint stiffness 1(3} 0 1
Nervous system disorders 1( 3} 0 D
Tremor 1I(3) 0. ¢
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Results from the Integrated OL Extension Trial Dataset
The following are summary tables of results.

Table 40: Trestnent-Emerzem Adverse Events Leading to Study Discontinuation

{Poolad Oper-Eabel Srauies ROT6477-SCH-702, 703, 704, 705: Safesy Aualysis Sett

PlaPali P22Rali PaliPali  PaliPaii  ObaPali OlBali  TowmiPaii  TomiDal
=6morths >6months <sfmopts >6mopths <=Smombs >6momh: <=6 momhs =6 montks

Body System or Organ Class @=30) =13 N=9) NRTH 0 QRIS Nelil (=416 (NS
Eirtonzry-decived Tem 35 TiY) (% oo a%) n (%) Y] B (%)
Total mo. subjects with adverse events 10410 € W 3 18( [1E&3] 7MY 2603
Psychiatric dizorders SR S{4 18(® Tl 1909 53 2 bl @]
Deprassion iy W 200 3L () - 11y (N L o
Dswehoric disorder 4N i H§ 1{=D (Y UL Yy 3=
Anxiety Q Iy [} ¢ 8] 1n 108y 3=
Insommnia Q 7 X 1{<Y) (K 11 D hXEN)
Paranoia 0 Hn = 8 0 0 1(<3) =
Actse psychesis [ ¢ [ & (] 4B [} 1<ty
. Dehusion o i@ 2D & HY [« (Y 1{=1
Ceprass:d tasod 0 ° 9 ¢ 0 n 0 1¢4=13
- Eeprassive syxpiom 0 Iy 0 & [ g [ 1=
? Dolydipsia psychogeric a & 2 1¢<d) [} ¢ 0 1<
Schizophreria 2} ¢ 2 3 1{<l) iy 0 5(n L=
Seicidal idearicn L g HESY] 1{=) Yy 1] LI@] L{=n
Aggression g & 0 ¢ HE)) & A G3) 0
Asipdion g < ${=} & UY o Yy o
Acokoline 0 i [} b My & (<l o
Conftsional zr2te ] 3 My & 0 ¢ Yy ¢
Hatlucization [ 2 S & 0 & 1(=D ¢
Hailucication zaditory [ b = & 0 g H €25 ¢
Homicidl idzaton 8 & 1=l 8 0 ¢ 1(<3) [
Hosdity O & <) 4 1B o 14=3 o
Suicida znanmt Q & H €:H) 4 ] o 1{<3) 0
Nexvous system disorders Ly N 6L H 1{<1} MUY Y MY 3¢
Akerlisia 0 & Y ¢ ] 200 2(3) (<
Comvulsicn 2 & [} 1{<h 1] ¢ (1] g
Dryskinasia 9 in [1} & 4 4 0 A=
Exmapyramidal disorder 4 3 iy 2 9 I(n 1¢<yy 1{

Note: Parzaatagas calisdaced with e auncher of subjects in each group as deromiraier
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Table 40 Treanuert-Emergenr Adverse Events Leading to Srady Discontinnssion (Continued)

(Pooled Oper-f.shel Smudias ROTH477-SCH-T02,

703, 704, 70S: Safeey Aualysis Sed)

FloPali  Rafali  PaliTali  Pali®A  OlmPsli  OlanPali Totalzad el P2k
<=bmonths r6momhs <=6monks 6mooks <=6months S6month: <=Smenths 6 momths

Body System or Organ Class =00 =137 =209 =T QR0 (N=lEly (N=4i6) MN=75%)
Cictionmy-decived Term %) %) 208 bS] 20%) o) o %) o (%)
Nervous system dizorders (confinuad)
Hiperoria [ o 0 ¢ [} {1 8 141}
Vamal impaineent 0 ki 0 ¢ 0 W 9 1{<l
Coordination atmozual [:} kil 3{=) 3 2 < 4
Dizzizess Q [ [} [ Y k] 0
_ Draxthiiz 0 & (el ¢ [ ¢ 0
Dwstotiy ;] ¢ i{=l) k] [ < o
Graed mal covclsica v ¢ 3421y 3 [ g 0
Letharey 1} 2 14ty g '} [ ¢
Sedition [} ¢ {1y ] 0 & ]
Tremer %) ¢ 0 8 0 ¢ 0
I Invastigations Y 1y Ay M(n U o 3e) H 1
Weight increazed 0 1(1 0 (=13 8 4 3 =
Alrainwe uminetransfirasa icreased 0 ¢ 0 1< B ¢ d 1{=1
Aspanie aminoaansfarasa inerazsed 0 & 0 4= 0 & Q 1{=1)
Bloed crestine phosphokinase inerezsed 0 ¢ [ 1{<l) [ K 3 1{=1}
Bloed prolacrir incrzasad 1 141y 0 8 [} U 9 (=1}
Elecrocardtogmam QT comracted invervat rolongad HY [ [1] 113 ] 0 1< 1{=<1)
Ganma-ghreemylirans f2rzse tncreased [1] & @ 1{<13 4 [ Q Ie=n
Elecmocardiogam T wave stoormal 0 3 [ g it ] Ty [
Hepaic spzyme jocreasad ] ¢ 0 ki @3] k4 (=3 0
Wesght dacrazsad [ 4 3{<ly & 0 k4 <y 9
Reproductive system and bresst disorders 0 & D 1{=h) 0 13} 22} (D
Srectiia dysfimetion ’ 2 ¢ {<l) 1{=1 ) o 103 1{<n
Galacroheay . [1} [ 0 F I [ 1B [} 1{=1}
Retrostaida aacudaton 1] ¢ i<l [} [} G 1(<l} Q

Saa foomrotas on the st page of the wble.

Best Possible Copy

Appears This Way
On Original

72



Clinical Review

Karen Brugge
Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral
Table 40; Treaunent-Emergen: Adverse Events Leading ro Srady Discontinnation (Continued)
(Pocled Open-Label Studies ROT6477-SCE-702. 703; 704, 785: Safery Analysis Serj
. PlyPeli  FaPali  PeliPali  PaliPyi  OlmPali  OboPali Tomlead | Toml Pk
s=tmwcths 6momks <=fmorts “6momths <=Omonihi >6months <=Hmonths 6 month:
Body System or Orsan Class Q=36)  QN=L3T) QER205) QN QI0S) QRIS (Neif) (N=TSY)
Cictonay-desived Tema 2% ot af%y B {%) a %) B % 3% n{%)
Injory, poisoning and procedural complications HE [ ) 1{<} [} 0 N 141}
Trowmtic haematome 0 & 1] 1(=1) 0 & 0 G )
Accidersal ovezdnse [y 0 H g 8 9 ¢ ey 0
Irtamcional overdose G o el ¢ ] g HL=3) [
Self xdlation HY & 1] 3 ] 0 Ity 0
AMetabolivm and notrition disorders [ 2 M= 1D} 9 0 (<) L{=D}
Hyponatrzemia 4 14 [ 1=l [} ¢ 0 1=n
Anorexia 0 ¢ i<l ¢ ° ¢ <y o
Respiratory, thoracic and mediastinal disordars Q ¢ GV 1¢<1 8 v 1<) Le=1y
=S Pramrioria azpirarion Q@ k4 2} 1{<1) 0 2 0 10=1
& Dspaess o 4 1«1y ¢ [} ¢ 4
Cardiac disorders iy £ 3 ¢ D Y ¢
Myocardial infarction 2] 2 <ty ¢ ] ] 1]
Vyocerdial ischaenia 9 & i{=ly & [ ¢ [
Palpiratiors 2 3 2 £ 1y & [
Stmis wekycardsz : 1D 3 B 8 D 0 o
Tackyeardia @ & HEA M & 4 & [
Eye disorders ] 3 0 ¢ Ty 8 a
Vigfonbiurzed ] 2 [} ¢ ML H 1]
Gastrointestinal disorders HY & 3] & ] 0 [
Comstipazior Q & 0 [ I g 1
Dyiphagia o o =l @ 0 $ G
Nouzea 9 3 1] & HYH ¢ [
Pogsic uleer HEH] 3 [} 3 [} ¢ 4
- Yomirie 0 g o & Y & 1]

25 TO0MmONES o the ATSt pags of the table,

Table 40: Treannerr-Emergen: Adverse Events Laading to Smdy Discontimarion (Continued)
(Pooled Oper-L sbel Studies ROT64TT-SCE-02, 703, 764, 705: Safety Analysis Sez)
PlaPali Habali PPl FalvPai ObmPali  ObonPal  Tomlexd  cemlPak
cefmorths Omonths o=Smamhs >6momths <=Omomh: >Smwnth: <=Smonths 6 mpath:

Body System or Orzan Class =10 =37 RO NERTD QW) NelEl)  enS (eSS
Déctiopzre-derived Tem 1% {%) b T B{*3 2%y a (%) L% 1%}
General dizorders aud administration site conditions 0 & T & ) [ [
Fatigoa 0 ¢ PR VS 0 % )
Codamz 0 ¢ 0 8 e ) o
Infections apd infestations D 2 =D [ Q [« ]
Hepxfris & [ & ] 0 7 b} [
Praamoria D ¢ [ & ] & 1
Muscnloskeletal and cormective tssue disorders HH 8 1=l & 2{Yy o 0
Arhmlzia Q ¢ o & HEY] [ 0

— Joint stiffness {5 ¢ g . 3 (1} g 0

B Muscle igdie 0 3 G ] ¢ o
Marscle ewizckics [ 3 0 & Y o o
Skin and robcatapeons fissee dizorders a 2 Gty & 1] [ 0
Aczs 0 2 ey 9 8 0
Social dremnstances a & HY ¢ iy 0 b ¢
Xizobol usa Q & 3{=L) < L] < Y] H
Crogz abuser < & FEES) < 3 3] ¢ 3D [
Vascolar disorders 2 ¢ ) 8 HY 8 )
Hrpertsnsion [ 5 0 2 i & 0
S22 foolrotes on te fivst page ol the wbla.
60020_31.0tf gecsmted by fieif s,
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Reviewer _C'omments on Results from Pooled and Unpooled Safety Datasets.

The following are additional reviewer comments. The text below is similar to that provided in
the review of RAAL submission under NDA219999 and does not contain new information since
that review.

Study -301 ,

Since, this study was completed in time for the 4-month safety update report under NDA 21999
-~ the line listing for ADOs for this study found in the SCS in this previous submission is identical
10 the line listing in the current NDA 22043 submission (in appendix 3.4.3). Therefore no new
ADOs were found that were not previously described in the review of the 4-month safety update
report of NDA 21999.

Study -701

Updated resullts fail to reveal any new clinically remarkable findings that differ from results
described in reviews of NDA 21999 (the review of the original NDA submission and the
addendum review).

The following subjects are noted and were not previously noted in the review of the original
NDA 21999 submission: : .
*  Subject 100756: this 44-year-old female was an ADO due to QTc prolongation (severe)

of up to 462 and 460 milliseconds for QTc F and QTc LD, respectively. QTc
prolongation for QTc F was first noted during the run-in phase, apparently on Day 57
while receiving 15 mg of paliperidone (QTc B was noted sooner during Pal treatment,
but is not considered an accurate calculation method for QT since a heart rate was not
described as being abnormally low). Pal treatment was terminated due to or
prolongation. QTcLD normalized while QTcF decreased to 451 milliseconds on Day 7
after cessation of Pal. : ‘

OT prolongation this subject is likely to be drug-related due to the Jollowing
reasons. A non-drug-related etiology was not identified. Also the timing of this event that
resolved after treatment cessation, as well as QT prolongation effects observed with Pal
(as revealed in Phase three trials and in an EKG study which is described in the review
of the original NDA 21999),

Pooled OL Trials (-702,-703,-704,-705)
No new clinically remarkable findings were revealed that differ from results previously
described in the review and addendum review of NDA 21999.

Newly reported ADOs since the time of the four month safety update report were provided in the
210-Day safety update report of NDA 21999 (in the SCS section and line listing found in the
appendix of this section, starting on page 1710). The 210-Day SUR is identical to Module 2.7.4
in NDA 22043, as previously discussed.
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See previous comments on psychiatric related SAEs that also apply to psychiatric related AEs
leading to ADOs.

The followihg non-psychiatric related ADOs are described, since a clear non-drug-related
etiology could not be found and the event(s) may reflect a new, potentially remarkable drug-
- related effect on safety. :

1) Subjects with elevations in LFTs who were ADOs, as described- ,
»  Subject 501535 had increased hepatic enzymes reported as an AE leading to an ADO

who had abnormal values at baseline. However, the subject showed more marked
elevations in GGT during DB olanzapine and OL pal treatment and had treatment
discontinued on Day 5 of OL Pal (9 mg/day). Levels remained elevated on Day 6. No
other information could be found in the narrative regarding any subsequent levels, non-
drug-related etiologies or risk factors. Additional cases of subjects with elevated LFTs
and ADOs due to elevated LFTs were previously described in the previous clinical
reviews of NDA 2]999. _ )

Subject 500507 had elevations in liver function tests, but these elevations are also
observed at baseline with no further increase observed during olanzapine and
Dpaliperidone treatment (this subject received double-blind olanzapine during Study-305
Jollowed by open label paliperidone during Study-705). Since the LFT elevations
persisted, the subject was withdrawn prematurely due to AEs of elevated LFTs (an
ADQ). His LFTs declined upon dechallenge. This subject was not Dpreviously described
in the original clinical review of NDA 21999. However, similar cases were previously
described.

Subject 501535 had hepatic enzymes increased (ALT, AST, and GGT) reported as an
ADO who had abnormal levels at baseline but had markedly greater elevations in
gamma-glutamyltransferase levels during double-blind olanzapine treatment (on Day
21 of the double-blind lead-in Study-305). The subject continued to show elevations
after five days of open label treatment with 9 mg, daily of paliperidone in Study-705 and
was therefore discontinued from the study on Day 6.

- This subject had an unremarkable past medical history, did not receive
concomitant medications and an etiology for these events, or a potential etiology and
other relevant information (e.g. mention or results of a diagnostic work-up) could not be
Jound in the narrative description. This subject was not previously described in the
original clinical review of NDA 21999. However, other subjects with elevated LFTs and
ADOs due to hepatic-related AEs were previously described in Dpast clinical reviews of
NDA21999.

Subject 500501 had SAE's involving elevated liver Junction tests and elevated CPK that
led to an ADO of this subject. This subject was previously described under the above
section on SAE's and was also previously described in past clinical reviews of NDA
21999.

2) ADOs due to QTc¢ Prolongation or ECG abnormality:

Subject 100921 (previously received placebo in the lead-in study) had QTc¢ prolongation
leading to an ADO that did not appear to be drug-related since similar QTc values were

observed during placebo treatment in the lead-in study.

75



Clinical Review

Karen Brugge

Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral

Subject 100943 had junction nodal rhythm that led to an ADO that was first noted on

Day 42 of 9 mg Pal daily (during the run-in phase) that was not reported at baseline or
upon treatment cessation ("resolved” post-treatment-cessation). A cardiologist in the
central laboratory read the same ECG and reported it as normal, Paliperidone
treatment was discontinued afier two days of 12 mg of daily paliperidone during the
open-label these study-701 due to "nodal rhythm" that was reported "as Dpersisting."

- Incomplete right bundle branch block was reported at baseline and at post treatment

cessation. Ranitidine was given on Day 42 for dyspepsia.” This subject was a 30 year
old healthy female with a past medical history of anemia and respiratory infection.

The role of Pal is considered probable in the absence of more information.
Despite a normal reading by the cardiologist on Day 42, the event was considered
persisting several days later, in which EKG results that led to this conclusion could not

- be found in the narrative description. The description of a cardiology work-up of the

patient during or following the study or any mention of holter monitoring (which would
have been helpful at least following treatment cessation) could not be Jfound in the
narrative description of this subject. It is noted that right bundle branch block and
Junctional rhythm are not uncommon events in the general population,

Upon further inquiry about the above subject additional information on this subject was
provided in an 12/21/06 response submission. The sponsor consulted recently with their .
J&JIPRD cardiologist. The following observations are noted based on the information found
in their response submission: ’

. ® A Day 43 ECG (during the run-in phase) revealed ‘junctibnal rhythm.” According

to the cardiologist (who was recently consulted by the sponsor), the ECG could be
read as either a junctional rhythm or an “ectopic atrial rhythm.”

*  The cardiologist also noted that the “P wave axis was not consistent with sinus
rhythm on one ECG during screening and on one ECG on Day 8.”

*  Pal treatment was stopped on Day 45 (after 2 days on 12 mg Pal/day as above) and
a Day 48 ECG showed an incomplete right bundle branch block.

¢ The ECG abnormalities in this subject are “commonly encountered in the normal
population.”

A higher incidence of first degree AV block compared to placebo was previously observed in
Dplacebo controlled Phase 111 trials as follows:

o A greater incidence of adverse events (AEs) of ° AV block in the 15 mg
(highest-dose) Pal group compared to placebo (4.4%, 1.4%, respectively), in
the 6-week Phase I1I integrated safety dataset (Trials 303, 304 and 305 ).

o Similar findings were observed in the small elderly Phase III trial -302 (3%
and 0% in the Pal and placebo groups, respectively) that used a flexible
dose design (3-12 mg/day),

o A small group-mean increase in PR interval in Pal compared to DPlacebo
groups in Phase III trials (the magnitude of this increase was clinically
unremarkable).
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© A few individual subjects with AV node-related events were Dpreviously
described in the review of NDA 21999 (e.g. refer to a summary of an ADO
due dizziness in subject 201526 who also had AEs of epigastric abdominal
pain starting on day 15 of 12 mg daily of Pal and was also reported to have
AEs of “first degree AV block” and “blurred vision.”

The above subject was receiving 9-12 mg daily of Pal and had treatment stopped at the
12 mg daily dose-level. The role of Pal is suspicious but one cannot be certain that this
event was Pal-related on the basis of the information Jound in the narrative and in the
12/21/06 response submission. This single additional subject does not alter past
conclusions and recommendations previously provided for NDA21999 by the
undersigned reviewer. NDA21999 was approved on 12/19/06.

Psychiatric-related ADOs that were also associated with non-psychiatric related SAE's or ADOs
are previously discussed in the section on SAEs above.

Results and Reviewer Comments of Elderly OL Trial -702

The summary table of ADOs, as previously shown, includes isolated ADOs of anorexia and joint
stiffness but these isolated cases do not change overall conclusions on safety or on the overall
safety profile of Paliperidone in this population, as Ppreviously discussed in the review of NDA
21999. Additional ADOs are described below, that do not change the overall safety profile as
previously described in clinical reviews of NDA 21999.

Due to the unexpected ADOs of confusion in 2 subjects (200321 and 200719), a review of the
narratives of these subjects was conducted. It appears these subjects had a pre-existing
condition that was likely to at least play a role in the development of confusion. However, a
clear diagnosis of dementia (e.g. with supporting diagnostic testing) could not be found in the
narratives. These subjects are described in more detail later. One consideration is a possible
role of Pal exacerbating underlying dementia-like conditions in these elderly subjects. Pal is
not indicated for dementia and the sponsor is only seeking a schizophrenia indication,
Furthermore, proposed labeling includes a drug class section on risk of mortality with patients
with dementia.

A review of the narrative of an atypical ADO of joint stiffness (subject 200412) was also
conducted. This event occurred in a women receiving thyroid replacement hormone for
hypothyroidism. She developed tremor in the same arm where she developed stiffness (in the
elbow). Consequently a role of Pal is likely since tremor is an expected extrapyramidal side
effect that in turn was likely to contribute to the joint stiffness. A role of the patient’s age, along
with thyroid disease may also have contributed to this AE.

The sponsor’s in-text description of the ADO due to anorexia (subject 200309 as found in the
CSR) did not describe any other abnormalities in this subject other than anorexia and weight
loss. This subject was not reported to have any pre-existing condition. Although acute
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psychosis, as well as the patient’s age could be factors involved with this AE, arole of Pal is
suggested since a non-drug-related etiology cannot be clearly identified.

The sponsor provided in-text descriptions of selected subjects in the CSR of -702. These
descriptions are summarized below. Some of these subjects were previously noted above.

DB-Placebo/OL-Pal Treated Subjects with ADOs in Study -702.
These subjects previously received DB Placebo in the 6-week Phase III lead-in study to the OL
Pal Extension Study -702:

Subject 200214: with the SAE of QTc prolongation. This subject was previously
described in this review as a subject who died with cause of death, reported as
bronchopneumonia.

Subject 200412: a 71-year old female who had a medical history of hypothyroidism
being treated with levothyroxine sodium and had joint stiffness and tremor on OL Pal
treatment Day 15 leading to an ADO on Day 21. Comments on this subject were
previously provided.

Subject 200713: a 66-year old male with pneumonia leading to an ADO on Day 31 of
OL al had a history of pulmonary tuberculosis, pneumonia (twice) and chronic
bronchitis.

DB-Pal/OL-Pal Treated Subjects with ADOs in Study -702
These subjects previously received DB Pal in the 6-week Phase III lead-in study to the OL Pal

Extension Study -702:

Subject 200309, had ADOs of anorexia and decreased weight (from 41 kg prior to
treatment to 41 kg on Day 73 of OL treatment when Pal was stopped). This subject was
previously noted.

Subject 200321: a 74-year old female with a history “noted dementia-like symptoms,
but no formal diagnosis” and was receiving 4 mg BID of galantamine for “dementia-
like symptoms,” and dihydroergotamine (2 mg/day) for mild hypotension. The dose of
during the OL phase due to “moderate hypotension.” During OL treatment events of
confusion, fatigue, insomnia and hypotension (this resolved with an increase in
dihydroergotamine to 2.5 mg bid). Confusion and fatigue worsened and the confusion
led to the ADO. This subject was previously noted. _

Subject 200719 a 65-year old female who had a history of “cerebrosclerosis.” She had
an AE of insomnia that persisted and later developed confusion which worsened such
that Pal treatment was stopped. The subject was previously noted.
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7.1.4.1 Overall profile of dropouts

According to the clinical review MAPP, the over disposition of subjects in clinical trials is to be
summarized in this subsection.

The disposition of subjects in the pivotal Phase III maintenance treatment Study -301 was
previously discussed under Section 6 of this review.

The following table is copied from the submission for the integrated OL safety dataset which
provided the bulk of longer-term safety data.

Table 4: Study Completion/ Withdrawal Information Through 1 Febraty 2006
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set)
--—--PlaPali —~—-  —ee- PaliPali -~  -cee Olan/Pali —— .- Total Paliperidone --
Pali Duration, n (%)  Pali Duration, n (%) Pali Duration,n (%)  Pali Duration, n (%)
<6 months >6 months <6 months >6 months <6 months 6 months <6 months =6 months

=99) (N=137) (N=209) (N=477) (N=108) (N=141) (N=416) (N=7553)

Completed 10(10) 83(61) 0O 271({57) 0 82(58) 10(2) 436¢ 58)
Ongoing * 0 24(18) 0 80(17) 0 26(18) 0 130(17)
Withdrawn 89(90) - 30(22) 209(100) 126(26) 108 (100) 33 (23} 406(98) 189(25)
Subject choice 38(38)  9(7) 87(42) S3(11)  39(36) 9(6) 164(39) 7i(9)
(subject withdrew
consent)
Lost to follow-up 11(11) 10(7) 29(14) 19( 4 12(11) 6( 4 52(13) 35(3)
Adverse event 100105 6(4H  29(14)  12(3) 20(19) 8(6) 59(14) 26( 3)
Death 0 0 0 1(<1) 0 1(1) 0 2(<1
Other 30(30) 5(4 64(31) 41(9 37(349) 9(6) 131(31) 355( 7D

® As of O1IFEB2006
tsub02_t1 nf generated by tsub02.sas.

Completers and Exposure
The following summary table on exposure was found in Module 2.7.4 regarding the integrated
OL trial safety dataset. ' ‘

Appears This Way
On Criginal
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Table 10: Extent of Expostwe to Open-Label ER OROS Paliperidone Through 1 February
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set)

--- Pla/Pali -- -- Pali’Pali - - Olan/Pali --
=236) (N=686) (N=249)
Total duration, days ]
N 236 686 249
Category, n (%)
Week 1-4 35(15) 73 (1D 44 (18)
Week 5-3 17( 7 S0(P 18( 7
Week 9-12 17(7) 42(6) 16 ( 6)
Week 13-16 5(2) 334( %) 13( 35)
Week 17-20 5(2) 16( 2) 6(2
" Week 21-24 20(8) 32(5) 11( %

. Week 25-28 18( 8) 51(7D 1(49
Week 29-32 4(2) 11(2) 5(2)
Week 33-36 5(2) 18( 3) 3(D
Week 37-40 9{ 4) 53( 8) 12( %)
Week 41-44 18( 8) 33( %) 15( 6)
Wezk 45-48 34(2) 27( 4 9( 4)
Week 49-52 43(18) 147 (21) 53(21)
> week 52 36(15) 99 (14) 33(13)

Mean (SD) 211.5(136.79)  225.0(133.32)  207.8 (144.02)
Median 202.0 260.0 2380
Range (1:391) (1;393) {2:392)

tsubl7_tl.nif generated by tsubl7.sas.

7.1.4.2 Adverse events associated with dropouis

This topic was previously covered.

7.1.4.3 Other significant adverse events

The clinical reviews of NDA 21999 covered this topic in depth that included the majority of
safety data described in the current review (results of OL extension trials, results of Study -301
and elderly trials -302 and -702). Some of the OL trials were ongoing at the time of the NDA
21999 submission. Some of these trials were since completed. Therefore, previous sections also
describe selected ADOs and SAEs that either may be new cases or were not previously described
in the reviews of NDA 21999. Sections on clinical parameter results that summarize the
incidence of outliers (using cut-off criteria) also provide additional information related to the
topic of “other significant AEs.” Additional information on this topic is provided in section
7.1.4 which summarizes results of the sponsor’s special search strategies. '

7.1.5 Other Search Strategies
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Special Search Strategy for Subjects with Clinically Remarkable or Potentially Clinically
Remarkable Events

The sponsor conducted special : search strategies for selected AEs as described in Sections 2. ] 5
and 2.1.6 of Module 2.7.4 of AEs.  This search was conducted for short-term DB and long-term
OL Phase 111 trials conducited for the schizophrenia indication under NDA 21999 and results
were previously reviewed (in the original review of NDA 21999). Since some of the OL trials
were recently completed and others remain ongoing, updated results from the sponsor’s special
search strategy of AEs they selected for this purpose, was provided in NDA22043 and results are
summarized below.

The following were the AEs selected using AE search strategies and related search AE terms, as
described in Sections 2.1.5 and 2.1.6:

o Suicidality
Tachycardia
Orthostatic Hypotension
Aggression or Agitation
Ischemia-related AEs
AEs Suggestive of Proarrhythmic Potential (seizures, syncope, ventricular fibrillation
and flutter, ventricular tachycardza torsade de pozntes AEs “consistent with sudden
death”)
Somnolence
Glucose-related AEs
Gastrointestinal Obstruction :
Potentially Prolactin-related AEs: this topic is covered under 7.1.8.5 on special clinical
assessments since it includes results on prolactin levels as well as results on potentially
prolactin related AEs.
o Extrapyramidal Symptoms (EPS)-related AEs

Sections 2.1.5 and 2.1.6 provided the following information for all safety datasets; Study 301,
Study 701 and for the integrated OL trial safety dataset (-702, 703, -704 and -705):
e Results of the incidence and number of subjects identified with a each AE term that was
searched under the above categories.
®  Brief descriptions of a few selected subjects that were among the total number of
subjects that were captured by each special search strategy.

The results of the above special searches were reviewed to determine if any remarkable findings
were found that were new or unexpected in comparison to previously described safety findings in
past NDA 219999 clinical reviews (in-text information in Sections 2.1.5 and 2.1.6 of module
2.7.4 were reviewed unless otherwise specified below).

81



Clinical Review

Karen Brugge :
Supplemental NDA 22-043 N000-N0062
Paliperidone OROS oral

Limitations or Potential Limitations with the Results
Most subject descriptions were brief (a few sentences or less) and generally provided the
Jollowing information for a given subject, as specified:
"o Sometimes subject numbers were provided, :
© The AE terms for a given subject that had been captured by the search were
generally specified. ‘ '
o Sometimes the given subject was also specified as having an ADO or SAE due to
a captured AE term. Deaths, SAEs and ADQ were previously covered in this
review in sections of 7.1.1-3. : :

Also refer to the original review of NDA4 21999 Jor a discussion of limitations and potential
limitations with the sponsor’s results from their special search strategies. Potential concerns
regarding the quality and completeness of these results were also discussed on this past review.

Additional limitations with the results are also discussed below.

One key limitation that is not discussed elsewhere is that it appears that dictionary-derived (DD)
terms were search. It appears that a search of verbatim terms was not conducted, :
Consequently, additional cases may have been missed (not captured by the search) by the DD-
term search. Other cases that were captured by the DD-term may not be an accurate reflection
Jor a given AE category based on the associated verbatim term(s) that were reported (e.g. the
DD term of syncope may actually have an associated verbatim term of dizziness). Consequently,
the interpretation of results of the incidence of events within a given category is limited by the
methods of the search employed and is limited if a further examination of verbatim terms was not
conducted.

Another consideration with interpreting some of the results below that has not been previously
discussed is regarding treatment methods between the lead-in study and OL extension study for a
given subject. The sponsor notes (in the section on EPS-related AE-searched categories) that
treatment between the DB lead-in study and the OL, extension trial was not always continuous.
Depending on the previous DB treatment group assignment, some subjects were abruptly
switched from one placebo or olanzapine to 9 mg of daily Pal in the OL trial. Subjects who
received DB Pal treatment could also be switched Jfrom a different daily dose-level (3 mg, 6 mg,
12 mg or 15 mg) to the required starting daily dose of 9 mg of OL Pal. Therefore the sponsor
suggests that this potential confounding variable may have influenced results of AEs that are
known to occur with acute treatment, but would generally not be expected with chronic
treatment. This potential confounding variable may have also influenced results of AEs known to
be associated with chronic treatment, since some subjects were abruptly switched to Pal from a
different drug or dose-level. Note that the majority of DB-Pal subjects were receiving 9mg or
higher daily dose-levels (12 and 15 mg) in the lead-in studies, while only a small subset of the
DB-Pal subjects received a lower daily dose level of under 6 mg in the lead-in study (a small
sample size were receiving the next lowest daily dose level of 3 mg which was the lowest daily
dose-level employed). Consequently, the appearance of acute-treatment-related AEs in the DB-
Pal/OL Pal subjects that were reported during OL extension trial would generally not be
expected. Yet, another confounding variable is that OL treatment was Jlexible. A re-examination
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of the data to determine if acute AEs were reported in subjects after chronic treatment in the
absence of these potentially confounding variables cannot be found by the undersigned. Also
consider that Pal is an ER formulation in which acute reactions would not be expected to occur
as often as they are observed with an IR formulation and that a larger increase in the dose would
be required to potentially elicit an acute reaction than would be required of an IR formulation.
Any additional analyses to explore possible explanations for observing acute-related AEs during
the OL trials, as discussed later in this review, could not be the undersigned reviewer.

Aside from reports of acute AEs that may have occurred after longterm treatment in some of the
OL wrial subjects, the special search results as Jound in Sections 2.1.5-6 did not reveal any new
and clinically remarkable safety signals that differed from safety results previously described in
clinical review of NDA21999 (as described in Section 7 of the original clinical review of
NDA21999 or in the addendum clinical review to NDA2I 999). A greater incidence of the
Jollowing AEs were reported in subgroups receiving over 6 months Pal compared to subgroups
receiving < 6 months of Pal, as specified in more detail later:

e Tachycardia, '

¢ Orthostatic hypotension,

®  Glucose-related AEs .

EPS-related AEs, as discussed later that include EPS known to be more conmmon with

acute treatment (dystonia).

1t is not clear how to interpret these results since an OL study flexible-dose design was employed
and given other considerations and limitations with the results, as previously discussed.
Furthermore, comparisons between > 6 month and 2 6 month subgroups can be misleading with
respect to potential effects over duration of treatment. -Given this key limitation it is not clear

why the sponsor presented the results in this manner (by subdividing subjects into these two
subgroups).

The following subsections provide more details on the results Jor each special-search AE
category based on the in-text information found in Sections 2.1.5 and 2.1.6. Some of these
Sindings may reflect an observation that was not previously described in past reviews of
NDA21999 or are results that may be notable, as specified.

Tachycardia
Tachycardia is not a new finding, but results show possible evidence for an effect of duration of

Ireatment on the incidence of tachycardia with a greater incidence associated with a greater
duration of treatment as follows: '

*  Treatment groups of the integrated OL safety dataset were subdivided on the basis of
duration of treatment; into < 6 month and > 6 month Pal subgroups, as previously
described in this review. The incidence of tachycardia-related AEs was:

© 6-8% among the <6 month Pal subgroups compared to

o 10-14% among the > 6 month Pal subgroups.
This finding could be reflecting a real effect of duration of exposure on the incidence of
tachycardia. However, the results are limited by the OL trial design (no placebo group) and by
the manner in which they were presented by the sponsor. For example, the results may have
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been influenced by the chances of finding a given event in a given subject who is monitored more
times than subjects who were on treatment for a shorter duration. The sponsor subdivided
treatment groups by duration of exposure. Results or a discussion of results for all subjects of a
treatment group over time (without categorizing the groups by duration of exposure) could not
be found in Section 2.1.5. '

A reference to another in-text section of Module 2.7.4 describing results of tachycardia related
AEs over time could not be found in Section 2.1.5. However, the sponsor refers to “life-tables”
in appendices 3.1.6 and 3.2.7.  The sponsor concludes on the basis of these “life-tables” that
“there was no relationship between duration of exposure and the time of first occurrence of
tachycardia.” The sponsor also concludes based on “life-tables” in appendices that AEs were
“more likely to have their onset during the first month of OL treatment versus later time points.”
Yet a discussion and an explanation for any AEs of tachycardia that may have recurred in
subjects with a “first occurrence of tachycardia” or had an initial onset with chronic treatment
(at later time-points) cannot be found.

Interpreting results in “life-tables” requires a number of assumptions (as part of this statistical
approach that the sponsor selected). It may be more revealing to simply examine the incidence
over time intervals (e.g. of perhaps 1 month intervals, initially) within each treatment group
without categorizing subjects on the basis of duration of treatment. Consideration should also
be given to examining AEs that may have recurred at later time-points. Finally, other statistical
approaches should be considered. Potential confounding variables should also be considered
(PK related for example). Also consider that upon examination of individual cases that non-
drug-related etiologies may be ruled out and that key drug-related factors should be considered
(e.g. food efffects, fluctuation levels over time or between dosing among other Dpotential factors).
As previously discussed, an analyses of results taking into account potential changes relevant to
the treatment (change in dose or other related factors) or an examination of results for potential
dose-dependent effects on the given parameter could not be found.

Other AEs as described below showed a similar pattern for a greater incidence in the over 6
month subgroups compared to the < 6 month subgroups in which an examination of results over
time, could not be found (or reference to life tables could not be found) in the section (Section
2.1.6) where these additional AEs were described,

Orthostatic Hypotension .
Orthostatic hypotension is a known AE associated with the drug class and is described in

approved labeling for Pal. Approved labeling also includes the incidence of this AE in the short-
term trials. However, the following results outlined below suggest an effect of duration of
treatment on increasing the incidence of this type of AE when it’s either reported as an AE or
reported as a subject meeting outlier criteria on orthostatic vital sign assessments. Yet these
results are limited by the manner in which the results are presented such that the Jollowing
observations may not be reflecting a real effect over time but rather may only be reflecting the
effect the duration and/or frequency in which subjects were being monitored:
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*  Results of DB, placebo controlled short-term trials compared to results of the DB,
placebo controlled phase of the Maintenance treatment Study 301: The incidence and
treatment group differences are greater in the longterm OL Study 301 than was :
observed in the 6-week short-term Phase III trials as follows:

o Short-term Trial Incidence of <1 %6: As described in approved labeling, the
incidence in the short-term trials (6-week DB Phase III trials) is <1% for placebo
-and Pal groups. ' '

o A greater incidence and treatment group difference was observed on the
incidence in the Maintenance Study 301: In study 301 the following incidence was
observed in Pal and placebo groups, respectively, during the DB phase, while
noting that this phase followed 14 weeks of OL treatment:

* 2% and 1%, in Pal and placebo groups, respectively, when the event was
reported as an AE :

" 5% and 2%, respectively, when reporting the event on the basis of meeting
outlier criteria on orthostatic vital sign measures (as shown in Table 55 of
Section 2.1.6.5.1 of Module 2.7.4).

No SAEs or ADOs due to this event were reported in Study 301.
®  Results of OL Study 701: The incidence in Study 701 shows a greater incidence ‘in
subjects with: o '

o  Over 6 months of treatment (7-10% for any treatment subgroup) compared to

o - Subjects with < 6 months of Pal treatment (0%)

These subjects were identified on the basis of meeting outlier criteria on orthostatic
vital sign measures).

No SAEs or ADOs were reported.

®  Results of the Integrated OL trial Dataset: :
The above results are supported by results of the integrated OL trial dataset as Jollows:

o Orthostatic hypotension was reported as an AE in:

= 2% of subjects receiving 6 months or less of Pal treatment compared
to
* 4% of subjects with over 6 months of treatment.

o  Orthostatic hypotension was reported (on the basis of meeting outlier
criteria on orthostatic vital signs) in:

4% of subjects receiving 6 months or less of Pal treatment compared
to
" 6% of subjects with over 6 months of treatment.

o Similar results were observed within the subgroup that had previously
received DB Pal (in the short-term Phase I lead-in studies). In the group of
subjects who previously received DB Pal prior to the OL Pal extension trial,
the incidence of orthostatic hypotension (reported on the basis of meeting
outlier criteria on orthostatic vital signs) was:

* 3% in the subgroup receiving 6 months or less of Pal treatment
compared to
" 6% of subjects with over 6 months of treatment.
See previous comments on the limitations with the above results. A discussion of results over
time or in-text tables or figures showing the results over time could not be JSound in Section 2.1.6
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of Module 2.7.4. A reference to another section of Module 2.7.4 covering this topic could also
not be found in Section 2.1.6. :

Ischemia-Related Adverse Events

The sponsor conducted a special search for ischemia related events (using MedDRA terms listed
in Appendix 3.7 of Module 2.7.4) for studies included in the current NDA 22043,

Study-301: two (< 1%) subjects are reported to have angina pectoris while receiving open label
paliperidone, while no subjects were reported to have ischemia related events during the double-
blind phase of the study. The in-text section describes this AE in these two subjects as being
"mild" in severity. More information and subject numbers could not be found. The sponsor
refers to appendix 3.1.1 of Module 2.7.4 which shows incidence of these AEs and does not
provide other information (e.g. subject numbers or relevant clinical information).

Study-701: the sponsor indicates that no subjects in this study had ischemia-related AE's.

Open-Label Extension Trial Dataset (-702,-703.-704, and-705): < 1% of subjects in these studies
had ischemia related AE's. Several subjects are listed by subject number with a brief description
in Section 2.1.6.9.2.2 which covers this topic in Module 2.7.4 as follows:
® Subjects 200214, 201452, 201139, 300166, and 501572; the subjects are briefly
described and were also described in the review of the original NDA 2199 submission.
*  Subject 300386: was a 47-year-old male who had "coronary artery disease" as an
adverse event. He is summarized to have had a history of smoking, hypertension, EKG
abnormalities of T-wave inversion and T-wave abnormality, obesity, hyperlipidemia
and non-insulin dependent diabetes mellitus. .
¢ Subject 501104: the subject was a 42-year-old female who is reported to have had
"coronary artery insufficiency." This subject has an unremarkable past medical history.
Reviewer Comments: refer to the review and addendum review of NDA 21999 which described
subjects with cardiovascular system related events. While a pre-existing medical condition, such
as coronary artery disease, can induce AEs, a potential role of Pal in AEs that develop still
needs to be considered. For example, drug-related induced tachycardia or other cardiovascular
system related adverse drug effects could alter cardiac output in a subject with an already
compromised cardiovascular system. In turn, a serious complication could then develop, such as
an episode of angina or EKG changes consistent with ischemia or a more serious event may
occur. Additionally, the method for diagnosing coronary artery disease or coronary artery
insyfficiency is not clear to the undersigned reviewer. In the absence of other information such
as with the above subjects, a role of paliperidone needs to be considered as previously discussed
in the reviews of the original NDA 21999. Based on the information found in the in-text section
covering the topic of ischemia related AE's the sponsor does not provide any new, remarkable
clinical findings that differ from safety findings described in the reviews of the original NDA
21999.

AEs “Suggestfve of Proarrhythmic Potential
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Results of AEs “Suggestive of Proarrhythmic Potential (PP AEs) failed to reveal any clinically
_remarkable new finding that was not discussed in previous NDA21999 clinical reviews.
However, given the potential serious nature of these events the Jollowing results are noted:

o Study 301: ,

© 2 subjects in the OL phase had syncope and were the only subjects identified as
having a PP AE.

© No SAEs or ADOs due to PP AEs were reported in the OL Phase.

e Study 701: ,

o Subject 100140 was the only subject with a PP AE. This subject was in the <6
month Pal treated subgroup. The AE was syncope and was reported as an SAE
(did not require hospitalization) and resulted in an ADO. This subject is

- described as having no abnormal vital sign values or orthostatic hypotension. No
other clinical abnormalities were described and no potential non-drug-related
etiologies were mentioned (in-text) in Section 2.1.6.8.2. This subject was
described in previous reviews of NDA 21999, :

© The SUR as described in Section 7.2.9.1 of this review describes an additional
subject 100963. This subject is only briefly described in Section 7.2.9.1. A
description of this subject was previously provided in this review and is based on
information found in the narrative of this subject. In summary, this 24 year old
generally healthy female was in an OL Phase IIl trial who had no known risk
Jactors, conditions or medications to account for the events she experienced that
culminated in her death. She initially became “very anxious, agitated and
complained of breathlessness,” before having a seizure with vomiting followed by
cardiorespiratory arrest. The differential included bronchospasm, arrhythmia,
and pulmonary embolism, among other diagnoses and possible causes of death
(she was not known to abuse substances and was only 24 years old and received
trihexyphenidal PRN). Most recently the investigator changed the SAE term to

“pulmonary embolism.” This subject was described in more detail in past
NDA21999 reviews.
e Integrated OL Trial Dataset:

o Subjects 500108 and 200986: these subjects each had a seizure and were
reported as SAEs and ADOs. They were previously described in the original
review of NDA21999 and were also included in the SUR (see Section 7.2.9.1 of
this review).

© 3 subjects are specified as having syncope (preferred terms of circulatory
collapse in 1 subject, syncope in 1 subject, syncope and loss of consciousness in 1
subject). This same number of subjects was also specified as having this AE in
the SUR of which results are summarized in section 7.2.9.1. Information on these
3 subjects is limited (subject numbers could not be Sound). See Section 7.2.9.1
where 3 syncope subjects are mentioned by the sponsor in a corresponding
section (of special search strategy AE results) of the 1 20-Day SUR of this NDA.

Subjects Identified with Potentially Symptomatic Vital Sign Values and other Related Events
The sponsor identified subjects as having potentially symptomatic vital sign values and heart
rate abnormalities, including bradycardia, tachycardia, hypotension, orthostatic hypotension, or
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syncope. The sponsor briefly refers to Appendices 3.8.1-2 regarding these subjects but a
summary of the results and a description of potentially clinically remarkable subjects cannot be
Jound. The results found in Appendices 3.8.1-2 were difficult to review and to interpret (given
that manner in which the results were found).

The rationale for not reviewing the above results (Appendices 3.8.1 -2) is described in more
detail in the following paragraphs. '

In the section on PP AEs (Section 2.1.6.8) and as previously mentioned, the sponsor refers fo
appendices 3.8.1-2 regarding new subjects found for the reporting period for the submission who
had the following AEs: AEs “signifying potentially symptomatic vital sign values and heart rate
abnormalities, including bradycardia, tachycaidia, hypotension, orthostatic hypotension, or
syncope. These subjects (in appendix 3.8.1-2) and results are not summarized in Section
2.1.6.8.2 (where the appendices are referenced). Individual potentially clinically remarkable
subjects are also not described (in the in-text section 2.1.6. 8.2) and narrative information on
these subjects cannot be found (in the referenced appendices or in Section 2.1.6.8.2).

The above appendices 3.8.1-2 that are referenced for the information were over approximately
100 pages of multiple line listings of subjects numbers, AE terms, with additional and separate
listings of subject numbers and vital sign results, as well as additional line listings (the listings
had some subject numbers that were repeated within a given listing, as well as across listings).
This information, as presented, was difficult to follow and it was difficult to cull out meaningful
Jindings. An outline of the methodology that the sponsor used for identifying these subjects was
also provided that was also difficult to follow or was not clear in some respects.

Similar information was previously provided under NDA 21999. This information was provided
in response to a request that the sponsor identify and describe any potentially clinically
remarkable subjects regarding development of potentially symptomatic vital sign abnormalities
with respect to bradycardia, tachycardia, hypotension, orthostatic hypotension, or syncope (in
reference to the original NDA 21999 submission). Their response included a summary of their
results (that was difficult to interpret) along with multiple line listings in appendices in a manner
that was similar to the appendices found under NDA22043 (similar to the information provided
in appendices 3.8.1-2 that are referenced in Section 2.1.6.8.2 of NDA22043).

As above, the sponsor was previously asked under NDA21999 to identify any potentially
clinically remarkable subjects regarding development of potentially symptomatic vital sign
abnormalities with respect to bradycardia, tachycardia, hypotension, orthostatic hypotension, or
syncope. The reason for this request was because the undersigned reviewer Jound several
clinically remarkable subjects with events such as sinus pauses, events of apparent drug-related
tachycardia that were associated with clinically remarkable AEs or other events in the NDA
21999 submission that were generally found in appendices or in a section of a clinical study
report. However, an in-text description of these subjects was generally not found in key and
relevant sections of Module 2.7.4 of NDA21999. While summary tables were generally
provided that showed the incidence of SAEs and ADOs by Preferred Terms, descriptions of
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individual subjects were often not described in in-text sections. Also the summary tables
generally did not include tables with verbatim terms. Sections on SAEs, ADOs, or sections on
outliers on clinical parameters generally did not include a description of clinically remarkable
subjects. For example, subjects that had SAEs and ADOs that could be related to abnormal vital
signs were generally not found described in in-text key sections of Module 2.7 4.

Due to difficulties with the nature of the information, as provided by the sponsor, this
information was shown to Team Leader and Deputy Director Dr. Mitch Mathis and a review
strategy regarding this information was discussed. The undersigned reviewer and Dr Mathis
concurred on the following conclusions and on the Jollowing review strategy:

* The information provided is difficult to interpret (Appendix 3.8.1-2), as
presented and following consultation with the sponsor (Dr. Mathis and the
undersigned reviewer asked the sponsor to explain their methods and the
information as provided and they suggested that Line listings 44 and 4B be
reviewed for each dataset). »

o Consequently; the focus of the current review is on SAEs and ADOs, the
incidence of outliers on clinical parameters, statistical descriptive results and
other information, as summarized in this review (and as described in previous
Sections that address review strategies that were employed).

As a final note, a description of several remarkable and some potentially remarkable subjects
were previously provided, as found by the undersigned reviewer in past reviews of NDA21999
(in Section 7 of the original NDA 21999 review and of subsequent NDA2199 reviews). Section
7.1.3.3 of the original NDA21999 review describes a number of individual subjects with
clinically remarkable or potentially remarkable events that included those that would fall under
several different categories with respect to the potential organ system involved with the event or
with respect to the nature of the event. As noted in these previous reviews the selection and
descriptions of subjects with clinically remarkable.or potentially remarkable events are not to be
considered comprehensive (e.g. does not include all subjects with a given type of event). Instead
subjects described were provided as some examples of clinically remarkable subjects that were
Jound (e.g. upon review of narratives, primarily or that were Jound in the review of selected in-
text sections of CSRs that were provided at that time). .

Ischemia-related AEs .
Ischemia-related AE results failed to reveal any new, clinically remarkable findings that differ
Jrom observations in various Phase III safety datasets (as previously described in the past
clinical reviews of NDA21999).

Gastrointestinal Obstruction-related AEs

Gastrointestinal obstruction-related AEs: the sponsor did not describe any individual subjects
having this type of AE, but mentions “isolated” AEs of “duodenal perforation and peptic ulcer.”
Subject numbers and descriptions of these isolated cases were not Jound in the section of Module
2.7.4 that covers on this topic (in-text Section 2.1.6.1 0) However, cases (2 subjects) with these
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events (duodenal perforation and peptic ulcer) that were reported as SAEs and/or ADOs were
Jound by the undersigned reviewer (in appendices of line listings or narratives) and were
described in Section 7.1.3.3. of the original review of NDA 21999.

Somnolence AEs

Somnolence AEs: these results did not reveal any new and clinically remarkable results that
differ from previous results described in past reviews 0f NDA21999. Among all subjects in the
safety datasets of the current NDA22043, only a few ADOs and/or SAEs were mentioned but
these subjects were not described as having any new and clinically remarkable events associated
with somnolence (in-text Section 2.1.6.11 of Module 2.7.4).

Suicidality '

The results on the incidence of suicidality and of individually described subjects included in the
discussion of the results did not reveal any new, remarkable or unexpected findings. The
integrated OL extension trial dataset showed an incidence of suicidality of 1-2% for a given
Ireatment group, except for the under 6 month Placebo/Pal and < 6 month Olanzapine/Pal
subgroups (4 and 5%, respectively). A total of 3 completed suicides were reported among the
1171 OL Pal subjects.

- Glucose-related AEs _ :
Glucose-related AE results generally do not reveal any new, unexpected findings but the
Jollowing observations are notable:
© Greater incidence in over 6 month Pal treated subgroups and subgroups treated
Jor 6 months of less (2% and 1% respectively for the DB Placebo/OL Pal
subgroups, and 1% and 0%, respectively for the other treatment subgroups).
© The sponsor briefly described a few subjects in Section 2.1.6.6 but did not
describe any new and clinically remarkable Sindings associated with elevations in
glucose (e.g. no cases of diabetic ketoacidosis or clinical signs suggestive of this
condition were found). One of these subjects had the AE reported as an SAE
(subject 501160 who was receiving an anti-diabetic medication that was started
prior to the study) and no ADOs were found in this section,

Neuroleptic Malignant Syndrome (NMS)

No new cases of NMS were reported (only subject 100057, previously identified and included in
the clinical review of NDA21999). '

Prolactin-related AEs
Prolactin related AEs are covered elsewhere in this review, as previously specified.

EPS-related AEs.

The following are selected summary tables on these AEs Jor the integrated OL safety dataset that
were provided by the sponsor.
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Table 52: Treatment-Emergent Extrapyxamadal Symptoms (EPS)-Related Adverse Events
{Pooled Open-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Set)

PlaPali Pla'Pali PaliPali  PaliPali  OlanPali OlanPali
<=8 months >6months == monthe =6 months <=6 months =6 months
Eps Group - =59 (N=137)  (N=209) (N=47T) N=108)  {(N=141)
Dictionary-derived Term n (%} “n{%) 1 {%) n{%)} (%) (%)

Total no. subjects with EPS related AE ICYQ Y] 34(39) [N 113¢29 1413 49 (35)

DYSKINESIA 8( 8 20{15) 10(¢ 5) kI T @ 5{3% He ey
Chorea 0 g 0 1{=1) Q 0
Dyskinesia (D 3I(Y 1(<1) (D 0 Wy
Exirapyramidal disorder D 17(1) AP (6 4043 8( B
Muscle madtching 0 ¢ D (=1} n 0
Myoclonus 0 0 (4] 1{=1) 0 0
TFardive dyskinesta 0 0 0 1{=<) ¢ 0

DYSTONIA 3(3 DN 1(<1) 1Yy 1(y (D
Dystonia 3I(3» LI g 1(=1) 6L I E@))] 4( 3
Muscle spasms 0 (D 1] 2{=1) a b}
Ocufogyration ] 8 0 (D 0 0
Trisos 0 () 0 0 0 0

HYPERKINESIA - (5 B 18( 9 40¢10) 6( 6y (15
Alkathisia 4( & BLD 18¢ 9 48(10) 6(6) 21415
Restess legs syndrome 0 8 ] 1(<1) 0 e
PARKINSONISM 1D 12(9 6( 3 2 2{ {1
Akinesia Q 0 0 . 1{<l) 0 ]
Bradykinesia 0 H{n 0 1{<=1) 0 1( Y
Dreoling 0 0 20D Y] 4] 1(D
Glabeltar reflex abnormal 0 0 L1 2{=1) g D
Hypertonia . 1(D 7(5 Iy 1% 2( 13(9
Eypokinesia 0 2 1{=1) 0 3 BIG)
Mnscle rigidity 0 8 1(=1) ) 4 24D
Musculoskeletal snfﬁles; 0 2D 4] 1{=1) (] 2(n
Parkinsonism ] (3 0 (1 0 4{ 3

TREMOR 2 5N 6(3) 18( 9 2 10( D

 Tremor ’ ) $(D 6(3) 18 & 2(Y 0hH

Note: Percentages caleulated with the number of subjects in each group as denominator.
tzfaei2_tlaff generated by tafael zas.
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Figure 3: Time to First Onset of EPS-Related Adverse Events During Open-Labei Treatment
{Pocled Open-Label Studies RO76477-SCH-702, 703, 704, 705: Safety Analysis Set)
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Figure 5: Abnormal luvoluntary Movement Scale {AIMS): Change From Baseline to End Point
{Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set)
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Reviewer Comments on Results of EPS-related AEs:

Approved Pal labeling to date, includes TD (under Warnings), dyskinesia (mentioned under the
TD section in warnings and included under the Adverse Reactions section) and provides an
overview of EPS AEs (under Adverse reactions). The following observations regarding the
sponsor’s special search results are noted by the undersigned reviewer:

*  Each major category of EPS-related AEs were commonly reported (generally >5%
incidence for most subgroups) among treatment subgroups in the OL integrated safety
database (including dyskinesias and dystonia, among others).

® It is surprising that most EPS related AEs showed a greater incidence in the over 6-
month treated subgroups including the DB pal/OL Pal subgroups in which this
particular subgroup would have been continued on Pal treatment when entering into
the OL extension trial. Dystonia (the main category) is among the AEs showing this
pattern. Dystonia (the main category) showed an incidence of only 1 subject (<1%) of
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the < 6 month Pal/Pal group compared to 11 subjects (2%) in the > 6 month Pal/Pal
group. The timing of these events among these subjects is not clear and a description of
the timing of these events could not be found in this in-text section. Oculogyration was
also noted by the sponsor in which this event was reported in 3 subjects. All 3 were in
the over 6 month Pal treated subgroup. The sponsor only noted the dose but not the
timing of these events relative to treatment (the dose in these subjects was 15 mg for 2
of the subjects and 9 mg for the third subject). A few additional cases of oculogyration
were observed in the other safety datasets (other trials). See previous discussions of the
limitations with interpreting the sponsor’s results, as they presented them and
additional limitations discussed below.

While the timing of the above events relative to treatment is unclear, the following
case of dystonia is notable since the sponsor included some information about when the
event occurred relative to treatment. 1 subject was reported to have dystonia in the DB
phase of Study 301 after completing the 14 week of OL pal phase in this maintenance
treatment study. The daily dose level given to subjects entering the DB phase was to be
the same daily dose level given over the last several weeks of the OL stabilization phase.
Consequently, the appearance of dystonia during the DB phase of this study, as in the
above mentioned subject would not be expected since the subject was receiving chronic
treatment in which the daily dose level was to be held constant.

Limitations and Potential Limitations with the Above Results

A major caveat to the above results is that a number of limitations exist with the sponsor’s
results and in the manner in which the results are presented. For example, a presentation of
results when considering such factors as a change in dose or dose-level, among other
confounding variables could not be found in this in-text section of the submission.

One key limitation is that comparisons between the over 6 month treated group to the <6 month
treated group may not be reflecting a real effect but rather an effect of observing subjects over a
longer period of time. A discussion of potential Pal effects over time (based on an examination
of appropriate dependent variables over time, without subdividing subjects into the > 6 month
and < 6 month groups) cannot be found in this in-text section of Module 2.7.4 that covers this
topic.

Additional limitations were previously discussed in this review and/or in the review of the
original NDA 21999 submission (with results provided for the OL safety datasets and the
sponsor’s special search resulls that used the same methods employed for the special search
results described in NDA 22043, and as discussed in the current section 7.1.4 of this review).

The subsection below describes results on TD and dyskinesias in more detail.

Results of TD and Dyskinesia Reported as a Dictionary-derived Term

The following observations are noted since TD is generally known to be an irreversible condition
that can lead to debilitating and sometimes clinically significant complications (although, TD
can wax and wane due to changes in antipsychotic dose and potentially from other factors).
Furthermore, the true incidence of TD in the OL trials is not clear, due to limitations with the
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results and the nature of OL trials. It is also not clear to the undersigned reviewer how
dyskinesias were distinguished from TD in the clinical trials (e. & why cases of dyskinesias were
not reported as TD). The following bulleted items outline some additional notable findings
relevant to dyskinesias and TD reported AEs (dictionary-derived) by each safety dataset.
o Instudy 301:
o The incidence of “dyskinesia” was similar in the placebo and Pal groups in the
DB phase was 2% (2/102 subjects) and 1% (1/104 subjects).
o SAE (100717) of dyskinesia, akathisia and tremor was reported that led to an
ADO due to akathisia that were judged to be probably drug-related,
o 3 Pal group subjects had “persisting” dyskinesia involving “orofacial
‘movements” “at the end” of the DB phase “including 1 subject with a history of
ID.” ' .
It appears that perhaps these 3 subjects were not included in the summary
Tables 48 and 49 for the OL and DB phases since the total number of Pal subjects
‘with “dyskinesia” in each summary table was less than 3 subjects. If the
dyskinesia was persisting since baseline and had not worsened (qualitatively or
quantitatively) then they would have not been reported as an AE during treatment
and would have not been included in the summary tables. However, it is not clear
if the term “persisting” regarding these 3 subjects is relative to baseline or
relative to the OL phase (it is not clearly specified).
Study 701: : '
o Subjects 100757 and 100098 were ADOs due to dyskinesia (and tremor in the
Jformer subject). '

o  Given the small sample sizes in most < 6 month and > 6 month treatment
subgroups, it is difficult to interpret results of any comparisons between these
subgroups on the incidence of dyskinesia. :

o The incidence dyskinesia in subgroups was previously summarized and was
unrevealing for a new, clinically remarkable finding.

Integrated OL Trial Dataset: '

© One subject was reported to have TD. This was subject 300520 who was a 29
year old female who had “mild” on Day 157 in the Pal/Pal group in the
integrated OL dataset. The TD did not resolve at completion of the I year OL
extension trial. The subject is not described as having a past history of TD and
more commonly TD occurs in older subjects and occurs in subjects who have
received a number of years of typical neuroleptic agents. TD can Suctuate over
time with changes in dose-level and when switching from one treatment to
another. This particular case of TD appears to likely be Pal-related. The
undersigned reviewer is only aware of one other subject reported to have TD in
short-term 6-week DB Phase 111 schizophrenia trials (described in the original
review of IND 21999).

o The incidence of dyskinesia was 2% in > 6 month Pal treated subgroups
compared to 0-1% in the < 6 month Pal treated subgroups. It is difficult to
interpret results by comparing subgroups in contrast to results among all Pal
subjects over time. In any case the incidence remains low and comparable to the
incidence in short-term trials.
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7.1.6 Common Adverse Events

7.1.6.1 Eliciting adverse events data in the development program

AEs described in this section are spontaneously reported (unless otherwise specified, below).

7.1.6.2 Appropriateness of adverse event categorization and preferred terms

Categdrization and preferred terminology is generally based on the MedRA system. Several
categorization and preferred term systems exist of which MedRA is one (e.g. WHO system is
another). '

Reviewer Comments. Each AE categorization system has its inherent limitations. The MedRA
system is now considered the preferred categorization system by the Agency at this time (to the
knowledge of the undersigned reviewer).

7.1.6.3 Incidence of common adverse events

In accordance with the clinical review MAPP summary tables of the incidence of common AEs
are provided in the next subsection (the sponsor provided in-text tables for AE with an incidence
of at least 5%). Therefore this section provides some reviewer comments about the results
shown later in Section 7.1.6.9, unless otherwise specified.

Study -301 Adverse Events

The Double-blind Phase of Study 301
A complete listing of adverse events for Study-301 was found in the CSR but provided the

results using the WHO coding system. The following are Preferred Term AE's (unless otherwise
specified) with an incidence of at least 2% in the paliperidone group (N= 104) that was also at
least twice the incidence observed in the placebo group (N = 102):

Anxiety (4%, 2% in paliperidone and placebo groups, respectively)

Somnolence (2%, 0%) '

Akathisia (Included Term; 3%, 0%)

Headache (2%, 0%)

Toothache (3%, 0%)

Back Pain (3%, 0%)

Postural Hypotension (2%, 0%)
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® Tachycardia (3%, 0%)
*  Amenorrhea (2%, 0%)
*  Respiratory System Disorders (4%, 2%)
L ]

Musculoskeletal System Disorders (2%, 1%)

Reviewer Comments g

The above results are generally similar to that found in the short-term, double blind, six-week,
Phase III trials of patients with schizophrenia (as described are shown in the review of NDA
21999) with the exception of a greater incidence of toothache and anxiety in the paliperidone
treated subjects compared placebo subjects. It is not clear if the results on anxiety and
toothache during longer term treatment are reproducible. Therefore the results are considered
preliminary while noting the following. Anxiety was a common AE in the short-term Phase III
schizophrenia trials that generally did not show a greater incidence in paliperidone treated
subjects comparative placebo subjects. Anxiety is common in this population. Yet, anxiety could
be reflecting in some patients the development of another side effect of paliperidone, since
anxiety is typically reported in patients who experience other known adverse effects of drugs in
the drug-class (e.g. akathisia or extrapyramidal side effects). A greater incidence of toothache
may not be a real effect and is an AE that would generally be expected of this patient population
(e.g. due to poor hygiene that is common in these patients). :

Run-in and Stabilization Phases of Study -301

Results and Reviewer Comments. Common AE's during these open-label paliperidone
treatment phases of Study-301 (AE's with an incidence of at least 5%) did not reveal any new
clinically remarkable findings that differ from safety results previously described in the original
and addendum review of NDA 21999. However, the following AE's are worth noting: '
*  Hypersalivation occurred in 8% of subjects (all subjects in these DPhases received open-
label paliperidone) '
A total of eight subjects had fever reported as an AE (2%)
*  Two subjects had syncope reported as an AE. This AE was not common, Refer to
Sections 7.1.3.3 and 7.4 for AEs of syncope.

These AE's are noted for the following reasons. It is not clear why there is an incidence of 8% of
hypersalivation which could be reflecting extrapyramidal side effects or could be reflecting a
drug-related adverse effect, such as direct or indirect effect on the parasympathetic nervous
system. Under NDA21999 salivary hypersecretion was reported as an AE in the 6-week, Phase
I efficacy trials as follows: 4% of paliperidone subjects in the 15 mg daily treatment group
compared to only 0-1% of paliperidone groups at lower dose-levels (daily dose levels of 3 mg, 6
mg, 9 mg and 12 mg) and compared to the placebo group (refer to the review of NDA 21999).

The above subjects with AE's of syncope or fever are noted since these AE's could be
representing a more serious type of adverse effect. With regards to fever, neuroleptic malignant
syndrome (NMS) is a potential concern. However, this event was not reported (e.g. as an SAE or
as an adverse dropout in this trial) and other potentially clinically remarkable events involving
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Jever would be expected t'ovbe captured as a reported SAE or adverse dropout (perhaps using
another AE term such as pneumonia for a subject that also had Jfever, as an example).

Results from OL Extension Trials

Reviewer Comments. The results as shown in the next subsection do not reveal any new and
clinically remarkable findings that were not previously described in the review and addendum
review of NDA 21999. See the next subsection for reviewer comments on the elderly Study 702
on the basis of results provided in the summary table, as shown in the next subsection.
Additional reviewer comments are also provided later with the results Jrom the integrated OL
extension trial safety dataset, as well, :

Results of Study 701:

See the above reviewer comments and see the next subsection for a sUmmai'y table of the results.

Results of Study 702:

See the next subsection for results and reviewer comments.

Results from the Pooled OL Extension Trial Safety Dataset (-702. -703. -704 and -705)
See the next subsection for results and for additional reviewer comments.

7.1.6.4 Common adverse event tables

This section shows results of common AEs in summary tables, as found in the submission as
specified. o

Study -301.
The following summary tables were found in the CSR for Study -301.
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Table 43: Treatment-Fmergent Adverse Events in >=5% of Subjects in
ER OROS PAL (RIST) Treatment Group by Preferred Term -

Run-In and Stabilization Phases
[Study RO76477-SCH-301: Al Treated Analysis Sef)
ER OROS PAL (RI'ST)

Body System ) =330)
Who Preferred Term n{%)
Total no. subjects With Adverse Events 383(7%
Centr & periph nervous system disorders 222(42)
Tremor : 86 (16)
Headache ' 73(19)
Hypetkinesia 61(12)
Extrapyramidal disorder 49({ 9
Hypertonia ‘ 9(DH
Gastro-intestinal system disorders 159 30)
Saliva increased 43( 8
Coenstipation : : 25(5
Psychiatric disorders 142 (27
Tosonma v 51 (10)
Anxiety . 37( D
Somnolence 33{ 6
Psychosis ' 30{ 6
Agitation : ' (S
Heart rate and rhythm disorders (D
Tachyeardia 35(D

tsfzeG3a_tsfze(3.f generated by tsfael3 sas.
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Table 44: Treatment-Emergent Adverse Events in >=2% of Subjects inAny
Treatment Group by Preferred Term - Double-Blind Phase
(Study RO76477-SCH-301: Safety Analysis Set)

Placebo ER OROS PAL

Body System O=102) (N=104)
Who Preferred Term n {%) n (%)
Total no. subjects With Adverse Events 41 (40} 36(35)
Psychiatric disorders 31(30) 151
Psychosis 23 (23) (7
Insomnia » 6{ 6) 5( 3
Agxiety 2( (D
Sonmmolence ‘ 0 : 20
Aggressive reaction . 6{ 6 1D
Agitation 3(3) Iy
Ancrexia 2{ - (1)
Suvicide attempt 4{ 4 (D
Centr & periph nervous system disorders 44 1010}
Hyperkinesia 0 3I(»
Headache 4 20
Dizziness 2{2 1(D
Dyslkinesia (Y (1
Gastro-intestinal system disorders 6{ & 6( 6
Tooth ache -0 3(3
Dyspepsia 2{2 I( 1)
Nausea 2D 1{D
Body as a whole - general disorders M 5(®
Back pain : 0 O3y

Injury 2{2d 0

Cardiovascular disorders, general I{n L))
Hypotension postural (1 (Y
Heart rate and rhythm disorders {3 4¢ 4
Tachycardia 3(3 3(3
Reproductive disorders, female 1{D 4( 4
Ameacrricen ] 2¢
Moetabolic and nutritional disorders T ) 2(
Weight increase 2(D 202

tsfael_tstaeld.atf generated by ishell.sas.

Results of OL Extension Trials

Study 701.
Results of Study 701 are sown below.
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Table 19: Treatment-Emergent Advesse Events in 5% or More of Subjects ia Any Treatment Group by MedDRA Preferred Term
{Open-Label Study R076477.SCH-701: Safety Analysis Set}
PlaPali PlaPali Pali:Pali Pali/Pali PaAINO
<=6 months >6 months 26 months =6 months DB)Pali <=6 months

Body System or Organ Class ) =11} N=59) Q=2 (N=70) (=23}
Dictionary-derived Term ) 1) 1 (%) u{%) n(%)
Total no. subjects with adverse events 5¢45) 42(61) -+ 2(100) 37(53 15(63)
Nervous system disorders 3 2¢30) 1D 18(26) 6{26)
Tremor N9 e - ] 710 2(9
Akathisia 0 (10 0 (8 e
Headache 0 5¢(D 1(30) LX) H{H
Cogwheel rigidity ¢ (n 0 (e 3]
Dizziness 0 3(H 0 (D 3(13)
Drooling . 0 Wy 0 2( 3 k1]
Parkinsonian gait ] un 0 kX)) 2y
Dyskinesia . 2(18) I 0 2(3) 0

o Somnolence /] 2(3) D] 0 ]

> Swncope 1(9 ] 0 0 ¢
Psychiatrie disorders 3 11(16) 1(50 13019 6(25)
Insomnia ] 4(6 ] ity 1(y
Sclhuzephrenia . 1{(» S{H ‘0 (D (4
Anviety 1(9 4¢ 6) 1(50) He {4
Agitation 19 (1) 0 0 ]
Psychoric disorder 0 ) LY 4] 0 0 29
Agpression 1{®» 1{D 4 0 0
Suicide attempt 1{9) 0 0 0 [
Gastrointestinal disorders 1(9 7(10) 0 Riet)] 417
Salivary hypersecretion 0 wn - 0 23 [ )]
Vomiting 1(9 1 [ 3(H Ly

Note: Percentzges calculated with the nuimber of subjects in each group as denominator.

Best Possible Copy
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Table 29: Treatment-Emergent Adverse Events in 5% or More of Subjects in Any Treatment Group by MedDRA Preferred Term
{Opea-Label Study RO76477.SCH-701: Safety Analysis Set)
PaliNO ) Total Pali Total Pali
DB)/Pali >6 months ==6 months =6 months
" Body System or Organ Class V N=60) (N=36) N=199) .
Dictionary-derived Term (% 1 (%) B{%)
Total no. subjects with adverse events . 3270 . 261 DI
Nervous system disorders 847 10(28 67 (3%
Tremor (g - D 21
Alathisia ’ 10¢1D Iy 21D
Headache 74N : X6 15( 8
Cogwheel rigidity §10) (3 11 6
Dizziness (D : 3{® 10¢ 3
Drooling 4( D 2{ 6 T &
Parkinsonian gas (H 2{ 6) (D
- Dyskinesia ) 1{2) X6 5{3
s Somnolence 3¢5 ) 0 5(3
= Symeope 0 1( 3 0
Psychiatric disorders 12¢20) 18 (28) 36(18)
Insomaia 7(1Y) IH» 2{e&
Schizophrenia _ {3 2{ 6 12( &
Anxiery (N (® 11( 6)
Agitation 2(3 1{(3 3{
Psychotic disorder . D : & 2( 1;
Asgression 0 1{3) (D
Suicide astempt 0 (3 D
Gastrointestinal disorders 9{15 5(1% 2301
Sslivary hypersecretion 4D 103 HE
Vomiting 1(Y (8 i3

See foomotes on the first page of the table.

Table 29: Treatment-Emergent Adverse Events in 5% or More of Subjects in Any Treatment Greup by MedDRA Preferred Term (Continued)

{Open-Label Study RO76477-SCH-701: Safetv Analysis Set) :

PlaPali _PlaPaki Pali/Pali PeliPali PalivO
~=§ months =6 months <=6 months >6 months DB)Poli -6 monthe
Body Systemn or Organ Class Q=11) N=59) 3] {N=70) (N=23)
Dictionary-derived Termy n (%) n %) n{%) n (%) n (%)
General disorders and administration st conditions 0 6(9) 0 b Q)] 1(3)
Pyrexia 0 LX) 4 203 0
Infections and infestations 0 9(13) 0 406 0
Nasopharyngits 0 iy 0 ¢ 0
Respiratory, thorackc and mediastinal disorders 0 6(9 0 2 H 0
Ceugh L) (D 0 0 ¢
Reproductive system and breast disorders 0 3 ] (8 {9
Ameronhosa 0 (P [ 4(6 1(H
% Skin and sub tissue disarders 0 203 1(50) 10D 0
Swelling face o 0 _1¢30) [ [

See foomotes on e Arst page of the rzble.

Best Possible Copy
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Table 29: Treatment-Emergent Adverse Events in 5% or More of Subjects in Any Treatment Group by MedDRA Preferved Term (Continued)
(Open-Label Study RO76477-SCH-701:_Safety Analysis Set) :

PaliNO : Toral Pali Total Pali

DB)Pali 6 months <=8 months =6 months
Body System or Organ Class (N=60) (N=36) . (N=199)
Diciiopary-derived Term ) n (%) n(%). 1 (%)
General disorders and administration site conditions 71D 1(3) 18¢ %
Pyrexia (Y 0 05
Infections and infestations D 1] 17(9
Nasopharyngitis ] 3(5 ] 4D
Respiratory, thoracic and mediastinal disorders HH 0 e . "
o horacle nd medlasdoal ’ ’ 55 Best Possible Copy
Reproductive system and breast disorders @) 2(6 8(H
Ameporthoea 1y 13 8D
Skin and sebeutaneous tissue disorders (Y 1(3) (Y
Swelling face 0 1¢3) ]

See foomotes ou the first page of the tabie.
Zias0d_tl nf geesated by tzfaeld 225,

Study 702.
The following common AE summary table was found in the CSR of Study -702.
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On Original
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Table 20: Treatment-Emergent Adverse Events in at Least 5% of Subjects in Any Treatment
Group by MedDRA Preferred Term During the Open-Label Phase
{Study RO76477-SCH-702: Safety Analysis Set)

Pia/Pali - Pali/Pali Total
Body System or Organ Class {N=30) (N=58) {N=88)
Dictionary-derived Term _ N (%) N (30} 1 (%)
Total no, of subjects with adverse events 24 ( 80y 43 {74 657 (76)
Cardiac disorders - 8(27) 11 (19) 19(22)
Sinus tachycardia . 4(13) 6 (10) 101
General disorders and administration site 5(17) 10017 15(1N
~ conditions ’

Asthenia . 4(13) 8(14) 12{14)
Fatigue ' 0 3(5 3I(®
Infections and infestations 5(17) T7(12) 12(14)
Nasopharyngitis 2D (5 5¢(6)
Prenntonia 2(D 0 2¢ Y
Investigations 5(17) 12 (21) 17(19)
Electrocardiogram QT¢ interval prolenged 3{10) 2(3 5(6)
Nervous system disorders 8(27) 14 (24 2225
Dizziness ' 1(3 610 (8
Estrapyramidal disorder 2(D 3(5 5(6
Headache 310 {9 8%
Somnolence 2(D 0 2
Psychintric disorders 3(10) 14 (24) 17(19)
Anxiety 0 (5 3(3)
Insomnia 1(3 9(16) 10(11)

Cross-reference; Attachment 6.1.1.2,

Reviewer Comments. The AE profile for the elderly OL trial, as shown above, reveals some
common AEs that were not common among subjects in the pooled OL trial dataset (compare the
above table to the table of the pooled OL trial dataset shown below). For example pneumonia
and asthenia are among common AEs in Study -702 that were not commonly reported in the
combined OL trial dataset which consisted of mostly non-elderly subjects but also included
subjects of the elderly Study -702. Although, the elderly study revealed some common AEs not
observed in the combined dataset, some of these AEs may be reflecting events associated with the
population (e.g. with elderly patients). However, in the absence of a placebo group a potential
direct or indirect role of Pal cannot be ruled out. It is notable that respiratory system-related
AEs showed a greater incidence in Pal compared to placebo subjects in the integrated short-
term conirolled phase 111 (6-week) trial dataset of primarily non-elderly Phase 11l patients as
shown in the following (note that an incidence of approximately 3% for each AE occurred within
at least the high-dose 15 mg/day Pal group compared to 0-1% of placebo subjects):

o Upper respiratory tract infection

o  Cough
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¢ Nasal congestion.
Results from the integrated dataset of the short-term, placebo-controlled Phase III trials were
previously reviewed and summarized in the original and addendum reviews of ND4 21999.

Another important consideration regarding the results of Study 702, are differences between
treatment groups on some AEs as shown in the above table such as QTc prolongation. This AE
was reported with a greater incidence in the group that was switched from DB placebo (in the 6-
week, lead-in Phase 111 trial -302) to OL Pal (in the OL extension Study -702) compared to the
group that was continued on Pal (subjects who received DB Pal in the lead-in study). As noted
by the sponsor the sample size of the former group was small (N=3 0) such that results are
difficult to interpret. Yet QT prolongation effects were revealed in study of Pal in the
schizophrenia patient population as described in the review of the original NDA 21999.
Furthermore, the above QTc prolongation AE results appear to be Dpotentially reproduceable
(e.g. in showing a potential drug-related signal for this AE) since the lead-in Dlacebo controlled
study showed a greater incidence of QTc prolongation of 7%.in the Pal group compared to 3%
(1/30 subjects) in the placebo group. Sinus tachycardia was reported in 9% of Pal subjects and
0% of placebo subjects in the lead-in study and was also a common AE during OL Pal treatment
in the extension trial -702. It is not clear if AEs of QTc were associated with alterations in heart
rate. See the more objective QT and QTc results from ECG assessments summarized later in this
review.

Results from Pooled OL Trials

The following common AE summary table was found in Module 2.7.4 for the combined OL
extension trial dataset.

Appears This Way
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Table 31: Treamient-Emergear Adverse Events i 5% or More of Subjects in Any Trestment Group by MedDRA Preferred Term
(Poolad Opau-Label Srmdies RITEITI-SCH-T02. 705, 704, 708: Safety Awalysic Sen)
PPl PaPali  PehiPok Palifali  OlboDali | Obm®oa.  IomiDali Tom: Pul
’ SSmomhs *Smouths <=fmonts >Smonks <=Smoaths >6mombs <=fwomths 5 mowhs
BodySystemer Orgam Class 998)  (N=13m (V=208 (=471} Q¥=108) M=) W=t =733)

Dictiorarv-derived Term B3 n{%ey 3 %) ={%) b0 B0 o 2%
- Total 0. subjects with )
adverse events GE(&Ty 120{83) :38(68) 3ITI(TY W L6{8)  2BO(6T  SLO(BL
Nervons systewm disorders 22 5135 (28 1854 242 TN U0{) 34N
Feadacke & 16510 17(3) (15 BT - R {7 ws(e
Akathisia , {8 B{LH 15¢(® 81 §(8 Ny 284 N1
‘Sormolsnce 33y 2{H S{4 3B RIE ) o9 0] 12{3) . &
Extrapyremidal #sordes WH T ] 2 8 WA e WL 540D
- Fypartonia 1{ 1} Wy E3 )] T8 (Y B3(H 6{ D (3
Tramor 2 #D L1 &)] 18¢ (D WD jLI@ WH
Dirznass MR ] ] B §( 8 Y 18{ % 3608
Dystoria 3{3 L) 1{=l) LT LT )] 43 D 18( 2
Prychiatric ditorders 33D . S 3203 1T(R 2({46) S6{40) 3{3 284(3p
Insommia 1IN 22(i6) 21 66 ) 514 0{34) 3035 108¢ 1)
Anxiety ${ & 104 7 (o 2L BRI & ] 12{9y B {9
Depression 404 4{1D 6{ 3 ¥ Wy 11¢ 8 E T S T 3
Piyehodic disordes o #+H{IH 23{in MM 1918) B 6 SM{1IN 45{ &
Schizophreria . {3 W5 UGN WS £{13} 8 4 /(Y »(H
Agtador 3¢5 41 3) 10y 1309 10 8 3 I 2004
Infections and iufestations 8¢ & B’{20) (9 W 12Q13) MM S0{l)  18S{3}
Nazopharyngits : 1{ 1) ${7) N 3T D (R 3{H {2 59( 3)

SU0Jects IE exh ITOUP 25 JeromEntor.

Table 31 Treament-Emerzers Adverse Events in 5% or More of Subjects in Any Tresanear Group by MedDRA Preferved Term {Cortinned)
(Pooled Open-Label Studies ROTS4TT-SCH-702, 703, 704, T05: Safery Avsbvsis Set)
FaPdi  PhPali  PaliPall  PaliPoli  ClawPali  Olnfad  TomlDali  Towm) poi
<=fwonshs meaths <=fmonth: >$mopths <=Smonths 6months <=fmorks 6 noonths
Body Systemor Organ Class  (N=90)  {N=137) (N=2OR} (N=477) QE=108y  N=1 (N=dlg) (N=T5E

Distiorzsy-darived Term & (% n %y 234 oy oy i) ¥ i) 2%
Cardiac disorders {18 32{2 P B8 13¢15) 31{3y 90032 My
Techyourda 11} 209 wey 2B H kT3 208 ¥ 514D
Sime: tachyeardia 8 & 1S iy WY 5{ 5 WH 1304 43( 6
Burdl: tranch dlock 3N [ )] un 18( Y WH Ty (3
Tovestigations {1 M{13) 18( & 83(18) 12¢ il) B A1) B6(i8
Weizhs increazed WD & & )] B(S 22 5 (Y - 38(5%
Gastroiptestinal disorders BN 10414 Wi TG (M 6{1y 540133 12018
Manssz | @Y ) ith 208 404 . 03 12{n (8
Yascular disorders . 11 em [ 34} 5(35) 56 & 161 & B85
Orthosriic Iypotension 1{ 1 £ 8 4D 14{ 3 2(Y e TLD (4

See focreotes on the first 2age of the table
tafuald_z.oef genaresed by eofasCa.cas.
Cress-rafaracse: Appradix 33.5.

Best Possible Copy

Reviewer Comments. The above AE results are similar to those described in the past original
and addendum reviews of NDA 21999 (the results shown for this combined-OL Trial Safety
dataset in past reviews were since updated using a more recent cut-off date, as shown in the
above table).

- CPK elevations would generally not be expected in patients during the OL extension trial since
theoretically they should no longer be acutely psychotic or agitated. Perhaps the CPK
‘elevations observed in the OL extension trial dataset is reﬂec_ting another underlying etiology.
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Note that akathisia, hypertonia, dystonia, tremor, and extrapyramidal disorder are among
common AEs that may theoretically contribute to CPK elevations observed in subjects of OL
trials. See laboratory results later in this review regarding CPK results. Additional comments
about CPK elevations and potential underlying etiologies were previously discussed in the
original clinical review of NDA 219999.

7.1.6.5 Identifying common and drug-related adverse events

See previous sections and sections below where this topic is covered.

7.1 ;6,6 Additional analyses and explorations

See Section 7.4.2 of this review for additional analyses of AEs by demographic features, for
drug-drug interactions and other analyses.

7.1.7 Less Common Adverse Events

The focus of this review is on common AEs, AEs of special interest, SAEs and ADOs as
described in previous sections. Some of these sections describe or show results on some less
common AEs (e.g. less common AEs reported as SAEs or ADOs, AEs of special interest).

7.1.8 Laboratory Findings

7.1.8.1 Overview of laboratory testing in the development program

Table series 10.2 in the appendix of this review shows the outlier criteria employed for
determining the incidence of outliers on each parameter for each safety dataset.

See previously comments in this review about key limitations with results. The clinical review of
the original NDA 21999 also discusses key limitations.

The following outlines additional key limitations to the safety dataset Jfrom the pivotal efficacy
Study -301 (vesults found in in-text safety sections of the CSR):

‘ © Summary tables of descriptive statistical results generally showed mean changes
(which did not include median values or changes or the range of values and
changes). Mean changes that were shown for the DB phase showed changes

JSrom the DB baseline to endpoint. Therefore these results do not reflect mean
change from pre-dose (baseline of the study) to endpoint. Upon request, the
sponsor provided results on mean changes from baseline using a pre-dose (pre-
run-in phase) value to DB treatment endpoint in a 12/21/06 response submission,
However, the results were only provided for the DB treatment endpoint and not
over time. Consequently, the DB results provided in the 12/21/06 response
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submission are limited since most subjects only completed about 6 weeks of DB
treatment (high drop out rate and the study was aborted, according to the
protocol). ' '

o Only 19 subjects and 7 subjects in the Pal group had assessments conducted at
weeks 24 and 36 of the DB phase. The majority of subjects generally only had
assessments out to week 6 (and fewer at week 12 for assessments conducted at
week 12) of the DB treatment phase. .

o In conclusion, the study provides limited longterm double-blind, placebo-
controlled, safety information. :

Additional key limitations of a given dataset are also provided in corresponding sections below.

7.1.8.2  Selection of studies and analyses for drug-control comparisons of laboratory values

See Section 4.3 of this review describing the review strategy. Section 4 of this review also has
subsections describing various trials that provided safety data. Section 7.1 of this review
summarizes methods and the safety datasets in this review.

7.1.8.3 Standard analyses and explorations of laboratory data
Standard analyses and explorations of laboratory data are covered in sections below.

7.1.8.3.1 Analyses focused on measures of central tendency

Sections below first provide reviewer comments that are then followed by the sponsor’s
summary tables showing their results.

Results of Study -301

Reviewer Comments. The sponsor only shows results of selected parameters in the in-text
summary table in the CSR (these tables are copied below). Therefore a review of attachments
Jound in the CSR that had results by each time-point for all parameters was conducted and as
described in subsections below.

Results of Run-in and Stabilization Phases of Study -301

Reviewer Comment

The sponsor shows results of selected parameters in their summary tables. The results generally
Jailed to reveal any new findings that are not already described in the review of NDA 21999.
The only clinically remarkable findings were of increases in mean CPK levels, similar to
elevations or in some subgroups mean deceases in CPK levels, as previously observed and
described in the review of the original review of NDA 21999.

- Section 7.1.7.3.3. of this review discusses the sponsor’s explanations for elevations in CPK.

See the next section on resulls of outliers. Section 7.1.7.3.3 includes the sponsor’s comment that
elevations in CPK were not associated with AEs.
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The following summary tables show results on selected parameters (copied from the in-text
section on laboratory results found in the CSR).
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Table 56: Sefected Clinical Laboratory Analytes: Change From Baseline (RI) to End .
Point (Stab.) - Run-In and Stabitization Phases .
(Study RO76477-SCH-301: All Treated Analysis Setf)

ER OROS PAL (RI'ST)
(NX=330)
Chemistry

Sodium (mmol/L)

N 278

Mean basefine (SD) 1404 (2.75)
Mean change (SD) 04(3.13)
Potassinm (mmolL)

1 278
Mean baseline (SD) 43035
Mean change (SD) 0.0 (0.45)

Chloride {mmolL) :
N 278 o
Mean baseline (SD) 103.02.7H
Mean change (SD) 0.6 (2.68)
Bicarboriate {rumol/L)
N 277
Mean baseline (SD) 400279y
Mean change (SD) -0.1 (2.86)
Glucose (numolLy
N 273
Mean basefine (SD} 5.4(093)
Mean change (SD) 0.1(1.35)
C-peptide (nmol'l)
N 251
Mean baseline (SD) ) ' 1.0 (0.99)
Mean change (SD) -0.00.90)

Insulin (uwiml)

N 239
Mean baseline (SD) 9.9 (10.95)
Mean change {SD) C.4(14.18)
AST (SGOT) (UL)y

N 276
Mean basetine (SD} 23.3(8.49)
Mean change (SD) -19(9.41)

ALT (SGPT) (UL)

Iy 277
Menn baseline (SD) 23.1(13.93)
Mean change {SD) 2.4 (12.59

Utea nitrogen (mmolL)

N 276

Mean basetine (SD) 41132

Mean change (SD) -0.0 (1.38)
{Continued)

110



Clinical Review
Karen Brugge

Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral

Table 56: Selectad Clirieal Taborstory Snalybes: Change From Bazeline (RT) to End

Poiz (Stab.) - Bae-In and Stabifization Phases {Ciontiomed)
fomey ROTS4TT-SCH-301: Al Treated Araksis Sapt

ER OROS BAL (B3ST)
) 25300

Crentitine (amai

N T
Mean basaline (SE 73341435
Mean change (3D} 0211052
LDZ (ol 1)

N 7R
Meas basaline (500 354107
Mean change (357 <0 0.7%)
HDE {meeol L)

N , W
Mean basaline {355 LEE30
Mean chagge (35 0.048.23
Cholesterol fmmelT)

N 27e
Jlean basaline (5B 437133
Mean change (559 3080
Triglycerides {pmolE)

by gt
Menn basaline (5D 1641.15)
Mean chaoge (52 41085
Creatice Xinzze (U/1)

N W :
Mean basalne (30 137.5{188.28)
Mean change {355 17424016y

Hemalology

WBC {2 Ty

N 73
Mean tasaline (ST 764228
Mean change (3T 55 208
RBC ey

EE
Mean basaline (5E% 49351}
Meax change (SE 0.0{4:38)
Hawogiohin {g/l)

N 33
Mean basalne (307 14331434
Means change (32 13830
Hemanperit (2)

M ' R

Mean basaline {357 0.4{5.03)
Mean chanee (SE <00 {0.08)

Best Possible Copy
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Table 56: Salected Clizics] Laboratory Snalytes: Lhange From Baseline (R%) 19 Eng
Foint (323.} - Rur-Io md Strbitization Phasas {Comtimmag) v
Snaty BOT6ATT-5CH-301: Al Treated Aralysis St

EROROS PAL (BS5T)
=530
Hemstolegy

Hatebeis (zizah

N 7
Mean basaling (5B 2783 (73.600
Mean change (3D} -10.6 (36.16)
Reticufocates {4

J : 268
Mean basaline (3T L7{3.76)
Mean change (3B <2043
Neatropkils (%5)

» . 03
Mean bsaline (32 857 (8.16)
Mean change (5D} 310005
- Lyephecytes (35)

N : I
Meazn basaline (S B9
Mean changa (ST ’ -121883;
Menocytes {34

b} 73
Mean basaling (523 5350209
Mean change (SEY 530210
Zosicophils (%)

o} T
Mean basaline (353 334356}
Mean change (SO 9.3{276:
Basophils (o

N 53
Meom basaline (S0 0.6 1542
Mean chanze (557 . 204850

:Eab01_t1.0# ssperated by tidemd] ca

DB Phase of Study -301
Reviewer Comments. _

Since the mean/median changes were only found Jor changes from the DB baseline to endpoint,
the values do not reflect mean change from pre-dose (baseline of the study) to DB treatment
endpoint. Results on mean changes using the pre-treatment baseline value of the run-in phase
were provided upon request in a 12/21/06 submission. However, as previously discussed results
were only provided from OL pre-dose baseline to DB treatment endpoint, rather than for each
DB assessment time-point. Dropout occurred and the study was aborted (according to protocol)
such that most subjects had only 6-12 weeks of DB treatment. Consequently, the treatment
endpoint results are limited, as previously discussed, :
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Results that were presented over time (found in Attachment 8.2 of Module 2.7.4) were reviewed
Jor time-points of up to week 12 of DB treatment, since subsequent time-points had an

insufficient number of subjects.

The above, reviewed results failed to show any new clinically remarkable findings that dz'ﬂef
Jrom results previous described in reviews of NDA 21999.

- The following are the sponsor’s summary tables.
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Table 57: Selected Clinical Laboratory Analytes: Change From Baseline (DBj to
~ Eud Point (DB} - Double-Blind Phase
{Study RO76477-SCH-301: Safety Analysis Set)

Placebo ER OROS PAL
(N=102) N=104)

Chemistry
Sodium (nmol/L) '

N 85 87

Mean baseline (SD) - 140.82.73) 140.7 (2.89)

Mean change (SD) 0.7(329 . T 04308
Potassinm (mmol‘L) :

N 85 86

Mean baseline (SD) 4.3(03%) 4.4 034

Mean change (SD) 0.0 (0.41) -0.0 (0.41)
Chloride (mmol/L) '

N : 85 87

Mean baseline (SD) 104.0 (2.38) 103.7 (2.69)

Mean change (SD) 0.3 Q84 01255
Bicarbenate (mmmol/L) '

N 82 87

Mean baseline (SD) 23.9(2.13) 23.5(2.50)

Mean change {SD) . 0290 ' 0.2 (243
Glucose (inmol'L)

N 81 85

Mean baseline (SD) 34079 3.5¢1.08)

Mean change (SD) -0.1(091) 0.1 (0.66)
C-peptide (nmol/L)

N 78 82

Mean baseline (SD) 1.0 (0.58) : 1.0(0.5%)

Mean change {SD) -0.0 {0.64) 0.1 048
TInsulin (ou/mlL)

N 79 81

Mean baseline {SD) 9.0(7.83) 10.2(8.20)

Mean change {(SD) -0.2{10.76) - 0.1(889)
AST (SGOT) (U/L)

N 81 86

Mean baseline (SD) 211329 23001241

Mean change (SD) -0.4(9.38) 0.3 (3.66)
ALT (SGPT) (U/L)

N 84 : 36

Mean baseline {(SD) 223(11.70) 24.8(16.98)

Mean change (SD) 0.8(11.99) -1.6(15.59)
Uren nitrogen (mmol1)

N 84 ) 86 )

Mean baselige {SD) 42{(1.54) , 4.1{1.48)

Mean change (SD) -0.1 {1.35) -0.1(1.16)
(Continued) '
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Table 37: Selected Clinical Laboratcey Analytes: Change From Baseline (DB} to End Point (DB) -
_Double-Blind Phase (Continued)
(Study ROTG4T7-SCH-301: _Safety Analysis Sef)
Placebo EROROSPAL
(N=102) (N=104)
Chemistry )
Creatinine (umol/L)
N 85 87
Mean baseline (SD) 3.0 (1246} - 72.8 (16.85)
Mean change {SD) 4.8 (10.06) 1.0(8.27)
LDL (mmol'L)
Mean baseline (SD) 3.0(1.02 3.00.09
Mean change (SD) 0.1(0.67) 0.0 (064)
HDL (mmolL)
N 85 86
Mean baseline (SD) 1.1 {0.30) 1.2(035)
Mean change (SD) -0.0 (0.20) 0.0(021)
Cholesterol (mmol/L)
N 86 87
Mean baseline (SD) 48{1.19) 5.0(1.31)
Mean change (SD}) -0.2{0.77) 000072
Triglycerides (mmol/L)
N 86 87
Mean baseline (SD) 1.6(0.87) 17124
Mean change (SD) Q107 0.0087
Creatine kinase (U/L) :
N 84 87 .
Mean baseline (SD) 132.4(106.95) 155.2 (291.10)
Mean change (SD) 3.8(113.91) 15.6 (492.41)
Hematology
WBC (gigaT) _
N _ 83 85
Mean baseline (SD) T.1{1.97) T.1Q33)
Mean change (SD} 0.32.09) 0.1(1.70)
RBC (teral)
N 83 36
Mean baseline (SD) ' 4.9 (0.48) 4.9 (0.50)
Mean change (SD}) 0.1{0.3) -0.0¢0.30)
Hemoglobin (g/L)

- N 83 86
Mean baseline (SD) 143.9{13.13) 141.1 (14.48)
Mean change (SD) 1.6 (9.30) 0.8 (928

Hematocrit (1)
N . g2 85
Mean baseliae (SD) 04 (0.04) 0.4 (0.05)
Mean change (SD) - 0.0 {0.03) 0.0 (0.03)
{Continued)
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Table 57: Selacted Clinical Laboratory Axatytes: Change From Baseline ¢DB) 1o End Point (DB} -
Doukle-Blind Phaze (Continned)
ySmdy R W6477-5CH-301: Safery Apalvsis Set)

Blacsbo ZR OROSPAL
=182y _ {NE=le

Hematolozy
Platelets {zizal) )

hod . 81 - 33

Mean baseline (5D 267.3 {62.50) 2644 £50.30)

Mean chanza {SD} 113508 1245795
Reticulocyies (20} )

K 21 B

Mean baseline (SD} 1560 1.8 06T

Mean chanza (SN 0.0 (245) 00 RS3Y)
Neutrophils (24)

N 23 25

Mesan baseline (SD} , 62,2 (10:08) 82.040.87;

Menn changs (SI¥ 1£@50 0.2 (28841
Iymphocytes {04)

had i 23 85

Mean baseline (3D} 283 {8.60) 220 8.58)

Mean chapgs (5D 20858 - 023D
Monecytes (95) :

K » 23 BS

Jlean baseline (SD 33017 4973

Mean change (SD 0.4Q21n 021.93;
Eozinophils (21)

X ’ 83 26

ean baseline {SD) 32(&0M 34473

Mlesa chanze {SD) L B0 L3 (1.50)
Bazophils {44)

N 83 38

Xlean baseline (5D} 0.6 (0.42) 0.6 (3.4

Mesn chsnze £SD) 0.2 {0.61) 0.6 .51

=Eb0a_t3.otf pensrated by tfab0a 52,

Results of OL Extension Trials

Results of Study -702 _
Reviewer Comments on Results of Elderly OL Trial -702
Laboratory descriptive statistical results found in in-text summary table (Table 28) of selected

parameters found in the CSR failed to reveal any clinically remarkable, new findings that differ
Jfrom observations previously described in past clinical reviews of NDA 21999.
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Results from the Integrated OL Extension Trial Dataset

Reviewer Comments on Results of the Combined OL Extension Trial Dataset (-702, -703, -704
and -705)

Elevations in CPK
The following results are noted:

® Mean CPK was increased to a greater extent in the 256 subjects receiving 6 months or
less of Pal (50.8 U/l) compared to the 733 subjects receiving over 6 months of Pal
(18.0U/). However, note that the standard deviation in each of these 2 subgroups was
large (over £360 U/I).

*  Mean baseline values (at OL phase baseline) on CPK were generally similar across
treatment subgroups in the OL extension trials (all subjects received OL Pal during the
extension trials but safety results were presented for subjects categorized into
subgroups on the basis of their assigned DB treatment in the lead-in 6-weelk Phase IIT
trials which was either placebo, olanzapine or Pal).

*  Theoretically subjects in an OL extension trial should be stabilized, such that it is not
clear why CPK values would increase. It is notable that standard deviations are large
within a given subgroup (up to +1170 U/)).

®  Results on the incidence of outliers on CPK, described later in this review show that few

- subjects met outlier criteria in this longer.term OL trial dataset, such that the results on

~ group mean changes may in part be skewed by these Jew outliers.
See previous comments about CPK elevations. Additional comments and recommendations
‘relevant to observations on CPK were provided in the original review of NDA21999.

Potentially New Safety Findings in the Update Integrated OL Trial Dataset
Other observations on mean change from baseline on selected clinical parameters shown in
Table 70 of Module 2.7.4 of the submission were generally similar to those previously described
in the review of NDA 21999. However, some potentially new findings are noted below that may
suggest a potential signal with longterm treatment that was not previously described in reviews
0f NDA 21999. Yet the observed changes or trends were generally:

®  of a magnitude that was clinically unremarkable and

®  insome cases were not consistent across treatment groups or

®  were not consistent with results on the incidence of outliers (described later in this

review). :

The results below are from the more recent updated results Jrom the integrated OL trial dataset
(as trials were ongoing under NDA21999 and still include a Jfew ongoing trials but has more
subjects with exposures of 6-12 months than were previously exposed in datasets previously
reviewed under NDA 21999).

Elevations in LFTs

The following observations are based on a review of results (115 page Appendix 5.2.1 of Module
2.7.4) of mean changes of each clinical parameter at each time-point (during DB treatment in
the 6-week lead-in phase and during OL extension trial treatment) in each treatment subgroup
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(subjects subdivided on the basis of prior DB treatment assignment; olanzapine, Placebo or Pal
and further subdivided by duration of Pal treatment; 6 months and under or 6-12 months Pal
exposure):

LFT parameters (ALT, AST, GGT, LDH and to a lesser extent direct bilirubin showed

numerical trends for small and clinically unremarkable increases Jfrom pre-dose values

(prior to DB treatment in the 6-week lead-in Phase III trials).

These observations were not generally consistent with each time-point o¥ across

treatment groups. ' .

The DB olanzapine/OL Pal group appeared to show trends for the greatest numerical

increases on some LFT parameters that did not appear to continue during OL Pal

treatment (e.g. ALT). : '

Yet, results on the incidence of LFT outliers described later Jails to show consistent

results for a potential LFT signal (the incidence Jor high values on a given parameter

were generally 0-1% for each subgroup with some exceptions as described later and

with respect to outliers on bilirubin levels).

The incidence of outliers on high direct bilirubin levels reached 3-4% in a few

subgroups but a consistent pattern across treatment groups could not be found (e.g.

across subgroups of subjects categorized on the basis of previous DB treatment

assignment and duration of Pal treatment in which the incidence in most subgroups was
-1%).

Section 7.1.7.3.3 of this review describes Dpotentially remarkable subjects with

elevations in LFTs. ' - .

Observations relevant to elevations in LFTs were also discussed in the review and

addendum review of NDA 21999.

Finally it is important to keep in mind the inherent limitations of interpreting non-

Dplacebo data of ongoing trials with samples sizes that vary drastically one time-point to

another among other limitations. Large standard deviations also exist on a given

parameter suggesting a large noise: signal ratio.

Comments on Results of Other Parameters

Results on Insulin

© Numerical trends for clinically unremarkable increases in insulin levels are
observed in the subgroups with more subjects exposed to longer term treatment
(the DB pal/OL Pal over 6 month subgroup) and in the subgroups that received

. DB Olanzapine in the 6-week Phase III lead-in study.

©  Results on outliers of insulin cannot be found in the submission,

o Treatment subgroup mean changes on glucose levels were generally under 0.50
mmol/l (although one needs to consider the varigble timing of these levels relative
fo food intake). .

The same caveats as discussed for the above LFT parameters also apply to results of

insulin, as well as apply to most of the results of other clinical parameters described in this
review for this dataset.

Results on Creatinine
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Numerical trends for clinically unremarkable increases in creatinine were observed in the
over 6 month treatment subgroups.

e  Results on Uric Acid

Numerical trends for clinically unremarkable increases in uric acid were observed in all
treatment subgroups.

e  Other Parameters :

Other numerical trends for clinically unremarkable group mean changes were observed on
other parameters, as previously described in the review of the original NDA 219999 (e.g.
group mean decreases in hemoglobin, changes in platelet count, among others).

See results on outliers on clinical parameters in the next section, below.

Section 7.2.9 of this review summarizes updated results from the integrated OL safety dataset
which includes trials that remain to be ongoing.

7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal
Results of Study -301

Reviewer Comments on the Results of -301. Results are generally similar to those previously
described in the review of NDA 21999, except that the incidence for low reticulocyte count was
high in the OL phase of Study 301. Yet results during OL treatment are generally difficult to
interpret and generally yield higher reporting rates than in studies with a shorter duration
and/or using a DB study design. It is also difficult to compare absolute values on a given
parameter across independent trials.

The Incidence of Low Reticulocyte Count Qutliers
The following outlines the results on low reticulocyte outliers:
o The incidence of low reticulocyte count outliers was: :

o Generally higher (11%) in the OL phases of Study-301 (run-in and stabzlzzatlon
phases)

o Compared to subjects in the longer-term OL extension trials (combined) that
generally received 6-12 months of treatment. The incidence in this integrated OL
dataset was 3-6% per group except for 10% in one group (as described in the
original review of NDA 21999).

o The DB phase of Study-301 showed an incidence for low reticulocyte count of only
o 3% in the paliperidone treated subjects compared to
o 6% in the placebo group.
It is important to note that one critical limitation regarding DB treatment
. results is that the sample size of subjects beyond the week 12 assessment time-point
was generally small for each treatment group. Therefore, the results of the incidence
of outliers in the DB phase primarily reflect the incidence over 12 weeks of DB
treatment duration in the majority of subjects.
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Results from the combined-OL trial dataset (as described in the previous review of NDA 21999)
also showed a greater incidence of outliers on low reticulocyte count in the subgroup of the
subjects exposed to over 6 months and up to 12 months of Pal compared to subjects exposed to
less than 6 months of Pal treatment (using similar flexible dose treatment range as employed in
Study 301).

In light of the above results on the incidence of outliers on reticulocyte count, the following
results on hemoglobin previously described in the review of NDA 21999 are noted. The Phase III
short-term DB trials and OL trial safety datasets described in the review of NDA 21999 showed
small clinically unremarkable group mean decreases in HgB suggestive of a Pal related safety
signal but the magnitude of the change was clinically unremarkable.

The subsection below shows results from the integrated OL extension trials that have been
updated since the time of the original NDA21999 submission. These updated results did not
reveal any clinically remarkable, new JSindings that differed from findings previously described in
reviews of NDA21999 (either in this review or in the review and the addendum review of the
original NDA 21999). '

Results of Run-in and Stabilization Phases of Study -301 |
The in-text section of the CSR indicates that the incidence of outliers on most parameters was
2% or less in the all-treated-analyses dataset.

The sponsor noted the incidence of outliers on the following parameters:
e - High LDL levels: 5%

Low LDL: 13%

Low HDL: 10%

High cholesterol: 2%

High triglycerides: 2%

High eosinophil count: 3%

Low reticulocyte count: 11%.

Results of the DB Phase of Study -301

Most clinical parameters showed an incidence of 0% in any given group with some exceptions of
which the following results are noted by the sponsor (based on results from Table 68 that was
found in the CSR): ‘

Low LDL (placebo, 13%; ER OROS paliperidone, 12%),

High LDL (1%, 8%, respectively)

High cholesterol (placebo, 1%; ER OROS paliperidone, 0%), .

High triglycerides (placebo, 0%; ER OROS paliperidone, 2%).

Low HDL (16%, 5%, respectively)

Low reticulocytes (6%, 3%, respectively)

The following are the sponsor’s summary tables.
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Table 58: Treanrenr-Emersent Markedly Abnormsal Clindcst Lzboratory

Wales - Double-Blind Phaze
£ 53tady ROTEATT-SCH-301: Ssfety Analysis Sef)
Plazebo ER OROS5 PAL
=18 IN=104}
n {364 1 (%)
Chemiztrv 88 F5)
Sodinm (mmalL) B &
Abaormeally kigh D 0
Abuonnzlly low 0 &
Potassium (ninol’L} B5 88
Abnormazlly high 0 o
Abmormslly low 0 &
Chloride (mmolL)} 23 0
Abwormally kigh 0 2
Abaormally low 0 1]
Bicarbonate {mmol1} & oo
Sbuormslly kish 0 )
Abaommslly low 1( 1y 3
Gincose {mnolL} 82 87
Abaormslly kigh L] 1]
Abaormally low i} g
AST (SGOTH (UL} n g8
Abnormelly kigh 0 ¥
Abuomazlly low 0 g
ALT {SGPT) (/L) 84 g8
Abnommelly Ligh 0 i
Abaormslly loow 0 1
Urea nitrogen (mmolL) & gE
Abaormslly high 0 ]
Abaomsily bow 0 ¢
Creatinine {umeld) 85 &0
Abnormelly Lish 0 2
Abnormzlly low 0 i
LDLE {mmol'L) 82 g6
Abagnnzlly Ligh 11} Ty
Abnommzlly low TR 313} 10412y
HDL (minol:L) g5 &
Sbnormzlly Lish 0 g
Abaormelly low 14010) 4( 5}
Cholezterol ymmsiL) Bs £9
Skgormally hish 1( 1) &

Best Possible Copy

Mot Percentaga: caioudavzd with ke mmber of subjects per paramater as denomdrstor,

{Continuad)
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Table §8: Treatment-Emerzert arkadly Abnoymal Chinical i.abomto:}' Values -

Double-Blind Phase (Continned)
{Stady BO76S7V-SCH-301: Safety Apalvsis Sat)
Placebo ) EROROSPAL
=10 =104
(%) ' o (%)

Cheanistry {confinued)
Cholestersl (mmolL) (continuad})

Abnormally Iow Q 0
Triglvcerides {mmolL) 25 25
Abnormally Ligh { (Y
Abnormally low 0 0
Lreatine kinase (U/L) 24 8@
Abnormalty Ligh o 3(3
Sbuorpally lew 1] 1]
Hematolozy 2 20
WBC (gigal) 24 8o
Abnormally kigh 0 0
Aboormally low ) 0
RBC {tera'l} 4 m®
Sbnormally Bigh
Abnorraally low
Hemoglobin (g'L) ’ 24 ' 2@ :
Aboormally kizh o 0 ! i
Shoomay o e 0 Best Possible Copy
Hematocrit (1 23 e
Abnormally kizh 10 1% Y Y]
Sbpormally low 0 : 0
Platelets (giga:l) 23 28
Abpormaliy kigh 1¢1y 1(L
. Abnormslly low o 0
Reticulocytes {35) 83 22
Abnormally kiza ] 11
Abnormally low 5(68 3(3
Neutrophils (%) 24 B
Abnormally kizh 0 0
Sbnormally low 0 1(1
ELymphocytes (96} ) 8%
Abnonmally hizh 0 1{ 1}
Abnormally law 0 1
Monacvies (09) 8 2%
Sbnormally kizh ¢ 0
See footrotes on 12 Grst page of the toble
Comivvad)

122



Clinical Review

Karen Brugge

Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral

Table §3: Treatmens-Ernergert Markadly Abnormal Clinical Laboratory Values -

Double-Blind Phaze (Continzed)
15oudy ROT64TT-5CH-301:  Safery Analysis Saf)
Hacsho ERCROSPAL
IN=102) : (N=1053
o (%) %)
Hematology {contianed)
Monocytes {04y (continned)
Abrormzally lew Q Q
Eosinophils (%) 3% 29
Abporewlsy hizh o 1] .
Abrormeky Jow ) 0 Best P ossible COpy
Ba:ophils (M) 34 8 -
Abnorrasty higk Iy 1t
Abromally low : 0 . [t}

Yes “comotes o1 the £t pase of the t2ble.
w0213 rtf zenaraned by tfab02 50

Results of OL Extension Trials
Results of Study -702

Reviewer Comments on Results of Elderly OL Trial -702

Laboratory results on the incidence of outliers Jound in in-text summary table (Table 29) of
selected parameters found in the CSR failed to reveal any clinically remarkable and new findings
that differed from observations previously described above or in the reviews of NDA 21999.

Results from the Integrated OL Extension Trial Dataset

Reviewer Comments on Results of the Combined OL Extension Phase Dataset (-702, -703, -
704, and -705)

Results shown for selected clinical laboratory parameters found in Table 72 of Module 2.7.4 of
the submission failed to reveal any new remarkable Jindings that differ from results already
described under NDA 21999, ' :

Since the sponsor’s summary tables on mean changes and incidence of outliers on laboratory
parameters only included results of selected parameters, then Appendices 5.2.1-2 starting on
page 4658 of Module 2.7.4 were reviewed. Results of the incidence of outliers (in Appendix
5.2.2) revealed the following findings (some of which are noted due to previously described
observations for mean changes on a given parameter): '
o LFT outliers were generally
o 0-1% for high levels with few exceptions (2% high ALT outliers observed in the
<6 month DB Placebo/OL Pal subgroup).
*  The incidence on high direct bilirubin outliers was as follows in the over 6 month Pal
subgroups: :
© 4% in the > 6 month DB placebo/OL pal subgroup
3% in the > 6month DB Olanzapine/OL Pal subgroup
1% in the > 6 month DB Pal/OL Pal subgroup
2% in each of these > 6 month Pal subgroups, combined

(o7 e B o)
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Yet all of the above subgroups had an incidence of 0% for low bilirubin outliers, and
all <6 month treated subgroups had 0% incidence for high bilirubin outliers.

*» Lipid profile parameters generally showed results expected of this drug class (on the
incidence of outliers for high cholesterol levels, high triglycerides, low HDL levels and
high LDL level). The incidence of outliers for: _ 4

o Low HDL levels and high LDL levels was generally approximately 5%-13% and
5-8% for each parameter respectively.

o Tre incidence of outliers with low LDL was approximately 12-20% for each
subgroup. '

e _Anincidence on other clinical parameters were:

o 0-1% for most parameters (with a few subgroups showing an incidence of 2%)

o Any group differences on parameters were generally small (e.g. did not differ by
1-2%) and were generally not consistent across subgroups (on the basis of
comparisons between groups with different DB treatment assignments and
duration of Pal exposure within each DB/Pal treatment subgroup).

®  Refer to the review of the original NDA 21999 for other observations.

It is difficult to-interpret the results on bilirubin, but they suggest that with longer-term treatment
the greater the incidence in outliers with high bilirubin. However, these results alone can only
be considered preliminary since there is no placebo group and they could be simply reflecting a
non-drug-related éffect of duration of monitoring (in which the chance for abnormal findings is
greater as monitoring duration or frequency increases).

Refer to the previous section, 7.1.7.3.1 on observations on mean changes of LFTs that showed
small clinically unremarkable trends for increases. Also see the next section of this review,
Section 7.1.7.3.3 for a description of individual subjects with elevated LFTs. Refer to the review
of the original NDA21999, as well.

See previous sections on ADOs and SAEs for subjects with laboratory related events reported as
an ADO or SAE. See the next section, as well.

Finally, updated results from the integrated OL safety dataset are discussed in section 7.2.9.1 of
this review (since some of the OL trials remain ongoing). '

7.1.8.3.3 Marked outliers and dropouts for laboratory abnormalities

See previous sections including sections on SAEs and ADOs. The sponsor generally did not
describe individual subjects meeting outlier criteria on laboratory parameters (c.g. in the in-text
sections of the CSR for Study -301 or in module 2.7.4 of the submission with the exception of
subjects from the combined OL extension trial dataset of which selected individuals are
described in the previous section of this review). The following are additional comments
relevant to the topics of previously described outliers on CPK and on outliers on LFTs. Outliers
on LFTs are described in this review for reasons discussed later.
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Results of Study -301

The sponsor provided the following comments regarding CPK outliers on clinical parameters in
Study-301: '

“Throughout the study, there were no reports of adverse events associated
with increased CK levels, suggesting that the observed increases in the ER
OROS paliperidone-treated subjects were overall benign and asymptomatic.

It is notable that there were no serious adverse events associated with CK
elevations, such as reports of EPS and symptoms associated with neuroleptic
malignant syndrome (muscle rigidity, autonomic instability, or fever). There
were no cases of rhabdomyolisis. It is not clear if muscle trauma or
hyperactivity contributed to the release of CK from skeletal muscle in any of
the cases.”

“Throughout the study, there were no reports of adverse events associated
with increased CK levels, suggesting that the observed increases in the ER
OROS paliperidone-treated subjects were overall benign and asymptomatic.

It is notable that there were no serious adverse events associated with CK
elevations, such as reports of EPS and symptoms associated with neuroleptic
malignant syndrome (muscle rigidity, autonomic instability, or fever). There
were no cases of thabdomyolysis. It is not clear if muscle trauma or
hyperactivity contributed to the release of CK from skeletal muscle in any of
the cases.”

Reviewer Comments

Results described in this section do not reveal any clinically new and remarkable Jfindings that
were not already described under NDA21999. It is noted that updated safety data provided
under NDA22043 is of OL extension trial data, such that in the absence of a placebo control
group results are generally difficult to interpret.

Refer to the reviews of the original NDA 21999 and of responses to inquiries (an addendum
review of NDA 21999) describing a potential safety signal of paliperidone adverse effects on
elevations in liver function tests that were sometimes also associated with elevations in CPK.

The following paragraphs summarize some of the JSindings on elevated LFTs previously
described in the review of NDA 21999.

Results Phase III 6-week, double-blind, Placebo-controlled, trials (integrated safety dataset)
revealed the following regarding ADOs due to elevations in LFTs:

* Atotal of 5 out of 963 paliperidone subjects required early discontinuation of treatment
due to elevations in liver function tests,
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*  None of 355 placebo treated subjects had to discontinue treatment early for this reason.
e Among the 5 ADOs among the Pal treated subjects:

o 4 subjects did not have a prior history of related events.

o 3 subjects had abnormal baseline values of which 1 subject was previously
receiving risperidone (not clear what the other subjects were previously
receiving). Despite the baseline abnormalities the potential role of exacerbating
an underlying abnormality cannot be ruled out (e.g. one subject had at least 10
times the ULN of a given LFT parameter that was only mildly elevated at
baseline). Also, consider treatment prior to study entry that could have played a
role (e.g. at least 1 subject with abnormal baseline values was previously
receiving risperidone). :

o A non-drug-related etiology could not be identified in 4 out of these 5 subjects
(the fifth subject was diagnosed with amebic dysentery).

o Elevations in liver transaminases and in several cases elevations of gamma-
glutamyliransferase were observed,

o One subject also showed an elevation in bilirubin. :

© LFT elevations during DB treatment were observed as early as the first

assessment time-point (Day 14) in the trials and at daily dose-levels as low as 3

mg.

The following observations relevant to LFT results Jfrom Phase III 6-week, double-blind,
Placebo-controlled, trials (integrated safety dataset) are also noted:

*  Another subject had elevations of transaminases and gamma-glutamyltransferase
levels showed elevations of up to 8 times the upper limit of normal at the first
assessment time-point in the trial (Day 14). This subject had no prior history of
liver disease. A non-drug-related etiology was not identified in this subject who
was withdrawn from the study on Day 24 due to noncompliance for unspecified
reasons. .

*  The placebo-controlled 6-week, Phase Il trials did not reveal treatment group
differences on mean changes in liver function tests or in the incidence of subjects
meeting criteria for high liver function tests (defined as > 3 times the upper limit of
normal for transaminases).

4 out of 1167 subjects in 6-12 month open-label Pal trials were previously reported under
NDA21999 as ADOs due to elevated liver function tests.

Some of the above Phase IlI subjects (of 6-week trials) also showed marked or abnormally high
levels in CPK.

Refer to the past reviews of NDA21999 for more details.
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Subject 501245 (an SAE due to elevated LFTs) in OL Trials) and comments in Dr. Laughren’s

Memo-to-the File under NDA21999 Relevant to this Subject and Related Reviewer
Recommendations:
Refer to Dr. Thomas Laughren’s memo-to-the file regarding cases of increased “transaminases
that includes the following comment about subject 501245:
There was no signal for mean increase in transaminase levels for the placebo-controlled trials
with paliperidone. There were several outliers (> 3XULN) in the controlled trials and in open
label extensions, several of which were discontinned due to these increases. In her proposed
labeling comments, Dr. Brugge notes a case of both transaminase increase and bilirubin increase,
but says nothing about the case in her review. We further explored this case (CRF ID:501245)
and discovered that the patient also had alkaline phosphatase elevation and was diagnosed as
“cholilithiasis.”

»

Please note that the following information regarding 501245 in the undersigned reviewer’s
NDA21999 review which notes that subject 501245 was listed as an SAE with cholelithiasis:
e  OL Extension Trials (-702,-703, -704, -705) in which subject numbers were found in
line listings in the 120-Day SUR
o Only 1 SAE of a liver function related event (cholelithiasis) can be found in the

summary table enumerating SAEs. The LL shows that subject 501245 with
cholelithiasis (with fever and leukocytosis) reported as an SAE and leading to an
ADO that appeared to be possibly related to an underlying, undiagnosed
condition, but this is not certain (in the absence of critical diagnostic data such as
ultrasound results; see the previously provided narrative in the above subsection).

The review also included a copy of the narrative on this subject (as found in an appendix or
attachment to Module 2.7.4 of NDA21999). The narrative specified that ultrasound results were
unknown. A potential role of Pal in exacerbating an underlying condition still requires
consideration even with subjects who may have a pre-existing condition (in the opinion of the
undersz‘gned reviewer). Additional cases (ADOs) were also listed but are not shown above since
the intent in showing the above is to clarify reviewer comments about subject 501245 and
recommendations, as provided in the review of NDA21999. The above appeared in a prominent
section of the clinical review of NDA 21999 focusing on cases with elevated LFTs.

Dr. Laughren s memo-to the file for NDA21999 also noted the following:

Based on these findings, Dr. Brugge has recommended routine monitoring for LFTs, i.e., q2
weeks for the first month, then monthly, etc. I don’t think there is a reasonable basis for
requesting such monitoring and I won’t make this recommendation.

The following was recommended for labeling in the review of NDA21999 with respect to LFT
elevations and appears in the labeling recommendations section of the review (Section 9.4):

1. It is recommended that elevations in LFTs (and elevations leading early withdrawal) be
described under Precautions. Current approved olanzapine labeling describes transient
elevations reported in some subjects in clinical trials in this section of labeling. Some
subjects with elevations in Pal trials were withdrawn prematurely and the outcome of
these elevations if treatment had been continued in these subjects remains unclear (e.g.
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whether or not elevations would progress). The number of SAEs and ADOs due to

elevated LFTs should be included. ‘ '
Other labeling recommendations regarding elevated LFTs were only provided as draft
recommendations in an e-mail to assist the Team Leader, Dr. Ni Khin for preparing labeling
recommendations for Dr. Laughren. 1t is the understanding of the undersigned reviewer that
reviewers are expected by the Division to provide labeling recommendations by e-mail and that
these recommendations are to be provided as draft labeling in order to assist the Team Leader
(and ultimately the Director). It is also the understanding of the undersigned reviewer that the
clinical review which includes a section on labeling is submitted to the Agency’s official
elecironic system and is intended to serve as an official and final document.

Dr. Laughren’s memo to the Jfile clearly provides a rationale (from his perspective) for not
agreeing with the above reviewer recommendations. One key rationale, among others that he
specifies is that the overall incidence of outliers does not show evidence for a signal.

The comments regarding Dr. Laughren’s memo-to-the-file are being provided in this review only
to clarify the above, since the safety dataset under review for NDA22043 is generally updated
results from the previously reviewed safety datasets described in reviews of NDA21999.

As indicated in this review, there are no new, clinically remarkable findings that differ from
those previously described in NDA12999. As previously discussed, the results of OL datasets
are generally difficult to interpret for several reasons that include the absence of a placebo
control group. :

NDA21999 was approved on 12/19/06.

Newly identified cases found in the current NDA 22043 are described later in a subsection
below. These newly identified cases do not alter previous conclusions provided in past clinical
review of NDA21999.

The following is a more detailed outline of the cases of SAEs and ADOs due to elevated LFTs
and is copied from the review of the original NDA 21999: : :
The following enumerates SAEs and ADOs of an elevated LFT were reported in Pal subjects
(according to summary tables later in this section for the completed DB Phase III Short-Term
trials and in summary tables provided in the 120-Day SUR shown in Section 7.2.9 for OL
Studies and Studies -301 and -701): '
e DB Phase III Short-Term Trials (-302, -303, -304, -305) in which subject numbers were
found in a line listing in the SCS: '
o 1SAE ofincreased LDH in a subject in the 6 mg Pal group in Study -303 (the line
listings show a subject 200969 who also had increased CPK as an SAE who was
diagnosed with amebic dysentery).
o 4 ADO:s of which 3 subjects had abnormal baseline values:
* 1ADO of increased transaminases in a subject (201445) in the 12 mg Pal
group in Study -303 who had abnormal values at baseline.
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2 ADOs of increased hepatic enzyme: in a 3 mg subject (that appeared to
be drug-related as described below in subject 500853 that was found in the
line listings) and a 6 mg Pal subject (subject 201684 who had abnormal
baseline values but was receiving risperidone prior to be receiving Pal)

1 ADO of increased ALT in a 9 mg Pal subject in Study -303 who had
abnormal values at baseline.

¢  OL Extension Trials (-702,-703, -704, -705) in which subject numbers were found in
line listings in the 120-Day SUR ,

o Only 1 SAE of a liver function related event (cholelithiasis) can be found in the
summary table enumerating SAEs. The LL shows that subject 501245 with
cholelithiasis (with fever and leukocytosis) reported as an SAE and leading to an
ADO that appeared to be possibly related to an underlying, undiagnosed
condition, but this is not certain (in the absence of critical diagnostic data such as
ultrasound results; see the previously provided narrative in the above subsection).

o ADOs of

1 subject with increased AST, ALT, GGT (GGT was elevated to greater
extent than AST and ALT with values of up to 211 U/ reported in the
narrative) and CPK reported as AEs leading to the ADO in a
DBPal/OLPal subject in the over 6 month treated subgroup in Study -705
(Subject 500501, according to the line listing in the 120-Day SUR).
According to the line-listing on SAEs this subject also had elevated CPK
of up to 688 U/l reported as an SAE (as already described above in more
detail). These events were first observed on day 169 of OL Pal treatment
(9 mg/day). This subject was a 33 year old with unremarkable PMH and
no concomitant medications reported in the narrative and the outcome of
these events after early treatment cessation cannot be found in the
narrative.- Therefore, in the absence of a non-drug-related explanation for
these elevations a role or cause of the study drug is suspected. See the
narrative information provided in subsection M above.

1 subject with increased hepatic enzyme in the < 6 month DB Olanz/ OL
Pal group (according the LL subject 501320 was an ADO due to “elevated

 liver enzymes”). This subject had elevated LFTs (GGT, AST and ALT) as

well as elevated CPK after completing DB olanzapine treatment (in the 6-
week lead-in study) but they increased further (up to 5 x ULN for GGT '
and CPK reach 454 U/L while other LFTs also increased to a lesser
extent) on Day 1. Pal was discontinued on Day 3 and these events
resolved by 9 days post Pal cessation. These events appeared to be
olanzapine related but may have been further increased by Pal. The
narrative of this subject was provided under the previous subsection.
An additional ADO was found in the LL (not in the summary table) of
cholelithiasis in subject 501245 that was also reported as an SAE.

) Study -301 had 1 subject (subject 100737) with an SAE of cholelithiasis that led to an
ADO after only 1 day of treatment in the run-in phase.
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Cholelithiasis was reported in a 47 year old female (100737 subject) after only 1 day
of treatment in the run-in phase that led to an ADO. This type of event is not
uncommon in a 47 year old female and is not likely to be drug-related given that the
event occurred only after one day of a 9 mg Pal dose. Cholelithiasis was reported in
a 47 year old female (100737 subject) after only 1 day of treatment in the run-in
phase that led to an ADO. This type of event is not uncommon in a 47 year old
female and is not likely to be drug-related given that the event occurred only after one
day of a 9 mg Pal dose. However, the narrative does not provide any laboratory
values (e.g. eosinophil count to determine if eosinophilia was present which would
suggest a drug-related cholangitis secondary to an allergic response to the study
drug). The 120-Day SUR narrative indicates that an ultrasound revealed
cholelithiasis. Therefore, it is unlikely that this event was drug-related.

- Newly Identified Subjects with Elevated Liver Function Tests
‘The previous review of NDA 21999 described or summarized results of individual subjects who
were ADOs or had SAE's, and also provided results of outliers on LFTs Jor studies -301 and the
OL extension trials. ' ,

Since some of the trials were ongoing under NDA21999 the Jollowing describes newly identified
outliers on LFTs found in narratives that the sponsor provided of subjects identified with >3
times the ULN on transaminases. See previous section on SAEs and ADOs that include those
due to elevations in LFTs.

The following newly identified subjects do not change comments and conclusions previously
provided in the past clinical reviews of NDA 21999 that were conducted by the undersigned
reviewer. 4

Newly Identified Subjects in Study -301

The following additional information from Study -301 was found in the CSR {that is not
described in the review of NDA 21999). :

Only one subject was identified as an outlier on ALT or AST (defined as of 2 3 times the upper
limit) who was not reported as an SAE or ADO as follows:
o This subject had transient and intermittent elevations of up to 122 and 68 of ALT and
AST, respectively, compared to normal baseline values.
*  The elevations were observed despite the following:
© An unremarkable past medical history
© No history of substance or alcohol abuse
© A non-drug-related etiology could be clearly identified.
*  This subject continued Pal treatment (OL) and in the DB phase through Day 81 of the
DB phase with peak AST, ALT elevations occurring on Day 82 (“no further laboratory
data was provided”).
In the absence of identifying non-drug-related etiology, transient intermittent elevations in the
subject may be drug-related but it is not clear why levels would fluctuate over time during
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treatment, unless the dose was changed or drug levels fluctuated, among other possibilities (OL
trials used a flexible dose design).

Newly Reported Subjects in OL Trials . '
Refer 1o past sections on ADOs and SAEs. A review of the narratives of newly reported subjects
in open-labeled trials (-701 through -705) with ALT/AST elevations was conducted (narratives
were provided for subjects with elevations of over 3 times the upper limit of normal who were
not reported as SAEs or ADOs). The following outlines potentially notable subjects that were
Jound. In many of these cases information on the subject was limited, such that in the absence of
identifying a non-drug-related etiology, the role of Pal is strongly suspected unless otherwise
specified below: -

*  Inthe absence of additional information, the role of Pal with elevations in LFTs in the

Jollowing subject is highly suspected. , : _

Subject 300148 received double-blind placebo treatment during the lead-in study
during which LFTs were consistently normal over multiple time-points. However,
elevations in ALT, AST and GGT were observed during open-labeled paliperidone
treatment during the open-label Study-704 as follows:

o Elevations were first noted on Day 169 of open-labeled treatment after almost
three months of receiving the highest daily dose-level employed in most of the OL
trials which was 12 mg of daily paliperidone. -

© The subject previously received lower daily dose levels ranging from 3 mgto9
mg during the OL trial.

o Despite the observed elevation the next assessment time-point for determining
LFTs did not appear to occur until Day 373. It appears that this assessment time-
point was also not conducted during treatment but rather occurred seven days
afier completing the open label study. Elevations were greater at this time-point
(with up to approximately 4 times the upper limit of normal) compared to the
previous Day 169 assessment time-point. It is not surprising that elevations in the
above subject continued several days following cessation of treatment for the
Jollowing reasons. Pal has a long half-life. Some drugs that are believed to
induce elevations in LFTs show an apparent delay in LFT elevations or a further
increase in LFTs days after treatment cessation. ,

o This 28-year-old male subject had an unremarkable past medical history and a
non-drug-related etiology could not be found in the narrative. .

o The outcome of the elevations of LFTs in the above subject, or information on a
diagnostic work-up could not be found in the narrative.

Similar cases to the above subject were previously described in reviews of NDA 2199.

The above subject had missed days of treatment during the OL DPhase. The
narrative of the above subject indicates that open-labeled paliperidone was withheld on
Days 58, 68, 72, 106, 111-112, and 316-31). The reason for withholding treatment on
these days could not be found in a 12/21/06 submission that provided responses to
questions that included questions about this subject (the sponsor indicated that the
information was not found in the CRF of the subject and a review of AEs failed to show a
consistent AE related reason). The following AEs are noted by the undersigned reviewer.
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AEs of cough,
Pal-free days

headache and scratchy throat were reported on 2 days that coincided with
(Days 111-112). Nausea was a potentially related AE but it was reported

on Days 23 and 84 which did not coincide with any of the Pal-free days. The sponsor
speculated that 8 missed doses over a 1 year period may have represented a “simple
lapse in compliance on the part of the subject,” which appears to be a plausible

explanation.

o Subject 300668 appeared to have olanzapine induced elevations (observed during
DB Olanzapine treatment in the lead-in study to the OL extension trial, -704). It
is not clear if these elevations continued during OL Pal.

This subject: '

Was a 25-year-old male subject

Had an unremarkable past medical history other than insomnia

Had normal LFTs at multiple time-points prior to DB olanzapine
treatment in a lead-in Study-704. :

Elevations of LFTs were first noted in the narrative to occur on Day 15 (of
AST and ALT). .

Greater elevations of AST and ALT (approximately 2-3 times the upper
limit of normal) were observed at baseline of the open-label extension
Trial-704, but also included an elevation of GGT.

No other LFTs values could be found in the narrative in the patient was
“loss to follow up" on Day 21 of the open-label study.

Olanzapine is reported to be associated with transient elevations of LFTs, as
described in approved labeling. It is not clear if elevations in LFTs continued
during paliperidone treatment based on the limited information found in the
narrative. Non-drug-related etiologies or potential etiologies were not Sfound in
the narrative.

*  The following additionial subjects with elevated LFTs were found in Section 3.3.2.2 of

Module 2.7.4:
o The role of Pal in the development of transient elevations of LFTs and possibly

CPK in the following subject is strongly suspected, in the absence of additional

inform
=

ation. Subject 500809:
Was a 28 year old male
Had an unremarkable PMH and
Had no concomitant medications during the OL Study -705
He developed transient elevations in AST and ALT and fluctuating
elevated CPK levels during OL treatment (no mention of related events
during DB Pal but he was only receiving 3 mg/day).
Abnormalities on other LET parameters are not described,
The daily dose of Pal was changed during the OL phase in this subject but
elevations at the 12 mg daily dose-level eventually normalized while
receiving the same dose-level.
The patient was reported to be continuing the daily dose-level during the
ongoing trial and no other related abnormalities were described in this
subject.

o Subject 200231:
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: * Was a 69 year old female with history of ischemic heart disease and
chronic colitis :

" Was not receiving concomitant mediations.

® She began showing LFT elevations on Day 15 of DB Pal treatment in

- Study -302 (GGT of 200 U/l) that were also revealed at OL baseline (GGT
of 278, as well as ALT of 84 U/l).

* OnDay 28 of OL 12 mg/day of Pal LFT values continued to be elevated
but somewhat less in value from the baseline value (GGT was 161 U/l on
Day 28 of OL Pal), yet AST also became slightly elevated at this time-
point. )

* However, treatment was stopped “due to lack of efficacy” on this study
day and 7 days later LFT values generally decreased (except AST
increased from 39 to 48 UJl).

® No other post-treatment values or any other associated abnormalities are
described for this subject. :

It appears that Pal at least played a role in these elevations.

o Subject 201321; . »

= Was a 22 year old white male with an unremarkable PMH and .

* Had no concomitant medications during the study (except for the last day
when he was having pernazinum started Jfor relapse of schizophrenia).

*  This subject had LFT abnormalities at baseline but had much greater LFT
values after chronic' OL Pal treatment in which Pal may have exacerbated
an underlying liver condition. »

* 8days after treatment cessation while apparently receiving pernazinum
LFT values remained elevated.

= Itisdifficult to assess the etiology and role of Pal and pernazinum but
these drugs could have exacerbated an underlying condition.

o Other subjects described in this section of the module 2.7.4 were either previously
described in the review and addendum review 0f NDA21999 or occurred in a
subject who reported using alcohol. :

7.1.8.4 Additional analyses and explorations

See the previous section and Section 7.1.5. The previous original review and addendum review
of NDA21999 also examined this topic in various sections of the reviews.

7.1.8.5 Special assessments

Reviewer Comments on Results of Selected Special Assessments

Results of Study -301 on Prolactin Levels and Potentially-Related AEs

Results on prolactin levels and the incidence of potentially related (PPR) AEs were found in
Section 6.2.3.4.5 of the CSR of Study -301. These resuits generally did not reveal any clinically
remarkable new findings, except for sex differences on PPR AEs that are consistent with
observed sex differences on prolactin levels. Median or mean increases of prolactin levels (from
baseline to on-treatment time-points) were previously described in short-term DB trials (under
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NDA21999). These differences were also observed in Study -301 and OL trials summarized in
the current NDA22043 submission (between pretreatment and on-treatment values).

Consistent with sex differences observed with prolactin levels, a greater incidence of PPR AEs
occurred in women compared to men, as shown in the sponsor’s summary table below.

Table 55: Treatment-Emergent Potentially Prolactin Related
Adverse Events by Sex -
(Study ROT6477-SCH-301: Al Treated and Safety Analysis Sets)

All Treated DB Safety
ER OROS PAL Placebo ER OROS PAL
RIST
IN=530) (N=102) N=104)
n (% - n{%) 1 {%)

Male, No. of subjects® 362
Impoteace 3(1)

Female, No. of subjects” 168 38 46
Amesaorrhoes 11 (%) 0 2( 8
Lactation nonpuerperal 6 () 0 1(2
Breast pain female 1(1)

Both, No. of subjects® 102 104
Libido decreased - 0 ()

Note: Only adverse events that either nevily appeared or worsened in severity after the initiation of
doubie-blind nedication were considered as teanment-emergent adverse events in the dowble-blind
phase.

*  Percentages calculated with the mumber of subjects Per sex as dencminator.

Results of the Integrated OL trial Dataset on Prolactin Levels and Potentially-Related AEs

The incidence of most of the PPR AEs in the updated OL trial dataset was generally greater than
the incidence of these AEs in shorter-term DB trials (the clinical review 0f NDA21999 provides
short-term trial results). The higher incidence in the OL trials is difficult to interpret since
results could be explained by the longer period of monitoring in these longer term trial
compared to shorter term DB trials. Also OL trials generally yield a higher incidence compared
to DB trials. :

Results of the integrated OL trials, as found in the 120-Day SUR submission showed similar
results for these OL trials. Section 7.2.9.1 of this review summarizes results Jfound in the 120-
Day SUR submission.

ADOs and SAEs of PPR AEs

Several ADOs due to potentially prolactin related AEs were briefly described in Section 2.1.6.7
of Module 2.7.4 of NDA22043 submission that involved AEs of:
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*  Amenorrhea (2 subjects of which 1 subject also had dizziness as described in

Section 7.2.9.1 summarizing SUR results),
®  Galactorrhea (1 subject),
*  Erectile dysfunction (2 subjects).

No SAEs of potentially prolactin related AEs could be found in Section 2.1.6.7.

Current approved labeling has a drug class section on hyperprolactinemia under Precautions.
PPR AEs are also included under Adverse Reactions (in the “Other F, indings
Observed... "section)

7.1.9 Vital Signs

7.1.9.1 Overview of vital signs testing in the development program

Refer to Table Series 10.1 and 10.2 in the appendix of this review for outlier criteria and for the
Schedule of safety assessments in various trials.

7.1.9.2  Selection of studies and analyses for overall drug-control comparisons

See Section 4.3 of this review describing the review strategy. Section 4 of this review also has
subsections describing various trials that provided safety data. Section 7.1 of this review
summarizes methods and the safety datasets in this review.

7.1.9.3 Standard analyses and explorations of vital signs data
See subsections below.

7.1.9.3.1 Analyses focused on measures of central tendencies

Results of Study 301

Reviewer Comments of Results from Study -301

Key Caveats Regarding Study -301 Results of the DB Phase

It is important to note that only a few subjects continued beyond the week 6 assessment time-
point for vital signs during the DB treatment phase of Study-301 (due to early dropouts and early
termination of the study for the interim analyses, according to protocol). Consequently, only the
data obtained over the first six weeks of the DB phase of the trial were generally reviewed,

The sponsor used baseline values of the DB phase (vather than a pre-OL Pal treatment baseline
value) to determine the mean change and median change from baseline to each time-point

(shown in attachments to the CSR and includes mean changes from baseline to Study endpoint).
Consequently, subjects were already receiving study drug at the DB phase baseline assessment,
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such that any change observed in each treatment group does not reflect the change from a pre-
treatment value to an on-treatment valye.

Upon request the sponsor provided results using a pre-dose baseline value of the OL phase as
the baseline value for determining mean changes of each parameter during DB treatment (in an
NOO2 submission). However, only the results on changes Jfrom this pre-dose time-point to the DB
treatment endpoint could be found, while results over time (changes from pre-dose to each
assessment time-point during the DB treatment phase) could not be found, F: urthermore, it
appears that results are based on LOCF data. Consequently, a potential signal that may only
appear with acute treatment but resolves over time may not be captured by this approach in
Ppresenting the results. Refer to the review of NDA21999 N00O describing results over time in
short-term, 6-week, DB trials and regarding potential time-dependent effects of Pal on vital sign
parameters (and other parameters, as previously discussed). ’

‘Reviewer Conclusion of the Results,_as Shown Later in this Subsection

No new and clinically remarkable findings were revealed by results of Study -301that differ from
results of trials previously described in past reviews of NDA 21999 (refer to the original clinical
and addendum reviews of the original NDA 21999 submission). However, the sponsor provided
results of subgroups of subjects in Study 301 who were subcategorized into subgroups on the
basis of whether or not they continued into the DB phase of the study. Possible subgroup
differences are noted below that were not previously described in the review of NDA21999
(Study 301 was ongoing at the time of the NOOO NDA21999 submission). These differences were
not clinically remarkable. '

The sponsor’s conclusions on positive findings in Study -301 are summarized later in this
subsection of this review. :

A Comparison of Results of Subgroups, categorized on the Basis of whether or not Subjects
Entered the DB Phase of Study -301

The vital sign results from the subgroup of subjects who were randomized to DB treatment in
Study 301 was numerically compared to results from the subgroup of subjects who were not
randomized to DB treatment in Study 301 (based on a review of results found in Attachments
9.1.1.1-3 of the CSR of -301). The following outlines key observations based on numerical
comparisons between these two subgroups on vital sign results:

*  The subgroup that was not randomized to DB treatment showed numerical trends for
decreased orthostatic systolic and diastolic blood pressure (BP) values (compared to
baseline values), while the subgroup that was randomized to DB showed little to no
group mean decreases on these parameters.

®  These numerical changes were only by a few mmHg and this observation alone is not
considered clinically remarkable.

*  The two subgroups did not appear to show numerical differences on other vital sign
parameters.

The incidence of outliers on a given parameter in each of the above two subgroups could not be
Jfound in this submission.
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Positive Vital Sign Results of Study 301, as Noted by the Sponsor
Run-in and Stablization OL Phases of Study -301
The following are positive findings that the sponsor described for the OL study phase of Trial -
301: '
*  “Both standing and supine pulse rates showed mean increases at all evaluations in the
beginning of the run-in phase.”
®  “There were no clinically relevant changes from baseline to end point in mean blood
pressure values.” :

. DB Phase of Study -301
The following summarizes positive findings during the DB phase that the sponsor noted:
¢ “Throughout the double-blind phase, mean standing pulse rates showed elevations at
most evaluations in the ER OROS paliperidone group, compared to decreases in the
placebo group. These treatment group differences were statistically significant at
multiple time points during the double-blind phase.”

See the sponsor’s summéry tables below that were found in the CSR of Study -301 in the
submission. '

Appears This Way
On Original
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Table 39: Vital Signs: Means and Mean Chanres From Baseline (DB} fo End Point (DB) -
Double-Blind Phase
{Sudy ROTE477-SCE-30: Safery Analysis Ser)
Placede ER OROSPAL
AN=100 {i=104)
Standing pulze rate (bpm)
N 301 104
Mean baselive (3D} 83.7¢9.7) 83.6(11.73)
Mean change (3D) 051120} 0.1 (9.5
Supine pulce rate (bpm)
N 101 10%
Mean baselive {SD) 57050 76.7 (11.36}
Mean chanze (5D} -0.4 {9.63) -0.3 (5.£3)
Standing SBP {mmHz)
N ’ : 303 } 104
Mean baselee {8D) 1175 {1181 119.5{34.65)
Mean change (SD) 03 (L1 0.7 9.62)
 Supine SEP {mmHg}
N . 103 - 104
Mem baselive (SD) 1173 {3018) 118.6¢34.01)
Mean change (SDY 2.3 {1031 0.5 (867
Standing DBP {nunHg) R
N 101 . 104
Mean Taseline (SD) F5.5{8.42) 76.9(9.82y .
Mean change (5D 2.8(10.11) 110013 Best Possible Copy
Supine DBP (mmHg)
N 101 104
Mean baselire (5D} 3678 75.7{9.85
Meap chanze (5D) ’ 0.7 (8,13} -0.1 (3.81)
Palse (standing-supine) (bpm) ’
N 10d 104
Mean taselize (3D R A vE})) 6.9 (5.60}
Mean change (SDY 02870 0.7 (6.95)
SEP {sianding-supine; (mmHg)
N 01 104
Mean taseline (SD) .2 (3.65) 0.9 (8.03;
Mean change (5D} 0.2 8.27 -1.2(3.35)
DEP {ztuding-‘snpine) (mmHg)
N i} 104
Jean taselire (3D} 2004 ) 12(793%)
Mean chanze (5D 0.1 T4 1.2 (6.66)

Bivsti_tl.n? ganetatad oy 15fv308 s25.

Results of OL Extension Trials
Results of Study 702

Reviewer Comments on Results of Elderly OL Trial -702 _
Descriptive statistical results found in an in-text summary table (Table 30) in the CSR of Study
702, failed to reveal any clinically remarkable and new findings that differed from observations
previously described above or in the reviews of NDA 21999.

Key Limitations with the Results

Aside from limitations inherent in a longterm OL extension trial, the following are some
additional key limitations impacting on the interpretation of the sponsor’s results in Table 30:
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®  The results only show OL phase baseline mean values and mean changes from OI-
Phase baseline to OL-treatment endpoint (not median values, changes or range of
values).

o  Furthermore results do not reflect a mean change in value prior to Pal treatment (prior
1o the onset of the DB treatment phase of the 6-week lead-in study -302) except for the
small group of 30 subjects that were previously assigned to DB placebo treatment (the
remainder subjects were 70 subjects previously assigned to DB Pal).

The sample size of each treatment group is small (particularly the placebo group).
Consider the variance across subjects and over time on vital sign measures in the
elderly population. This in turn could adversely impact on the ability to detect a safety
signal in the trial.

Given the various key limitations with results of Study -702, it is difficult to interpret the results.
Failure to show a remarkable drug effect may not be reflecting a true negative study but rather
may be indicative of a failed study: Refer to comments and recommendations in previous
reviews of the original NDA 21999 regarding the elderly patient population.

Results from the Integrated OL Extension Trial Dataset

Combined OL Extension Trial Safety Dataset Results (-702, -703, -704 and -705)

Descriptive statistical results could not be found in in-text sections of Module 2.7.4. However,
results (on the mean change + SD and median change on a given parameter) were Jfound in a 69
page Appendix 6.2.1 (starting on page 5871) of Module 2.7.4. This appendix provided the
resulls for each assessment time-point during the double-blind lead-in studies (the combined
safety dataset) and during the open label extension trials (for the combined safety data set). The
baseline/pre-dose value of the DB-treatment phase was used as the baseline value for
determining the mean change and median change from baseline to each assessment time point
(results were provided for the same treatment subgroups as were provided for laboratory
parameters as previously described in this review). '

No new, clinically remarkable findings were revealed that differed from results previously
described in the review of the original NDA 21999 submission. It is important to note that only
the results of those data points having at least approximately 50 subjects in Appendix 6.2.1 were
reviewed (since smaller sample sizes are generally not considered sufficient for the purposes of
this review).

Updated resuits found in the 120-Day SUR submission are summarized in section 7.2.9.1 of this
review.

7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal

Results of Study 301
Reviewer Comment on Results of Study -301.

Only data through week 6 of the DB phase of the study were reviewed, due to the small number
of subjects in a given treatment group beyond this time point, as previously noted.
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The incidence of outliers during the run-in/stabilization OL phase of Study -301 were generally
similar to results of the integrated-OL extension trial safety dataset (Studies -702, -703, -704, -
703, combined). The incidence of outliers on some of the parameters was either similar to or
generally greater than the incidence observed in the integrated safety dataset. One would
expect that the incidence would be less in most cases in the OL phase of Study 301 that only used
a few months of treatment compared to the incidence in OL extension trials that used up to 12
months of treatment. However, it is difficult to make comparisons on the incidence of outliers
between independent studies.

It is also important to note that in the OL extension trials a number of subjects were being
continued on active treatment instead of being initiated on treatment as in the case of Study -301,
since the extension trials were preceded by 6-week DB lead-in studies. In light of this difference
in treatment methods (between the OL extension trial and the OL phase of Study 301) the
Jollowing observation is noted. The greatest incidence on increased standing and supine HRs
(11% and 5%} occurred on Day 5 and Day 3, respectively during OL treatment of Study 301 (as
Ireatment was being initiated). However, over approximately 5% incidence was observed on
each parameter on additional assessment days during OL treatment in Study 301 (as shown in
Attachment 9.3.1 of the CSR).  These results suggest that increased HR may be more common
Jollowing the acute phase of treatment. Yet, the interpretation of the results is limited by the OL
study design and other limitations, as previously discussed.

Subsections below provide copies of the sponsor’s summary tables and summarize positive
findings, as noted by the sponsor.

Run-in and Stablization OL Phases of Study -301
The sponsor notes the following positive findings on the incidence of outliers reported during the
OL phases of the study (summary tables are provided later): -

¢  “Abnormally high pulse increases” were observed in which the incidence was higher
during early stages than in the later stages of OL treatment.

e “Changes from baseline in blood pressure values were reported infrequent, i.e., at
incidences not exceeding 2%.”

o “The percentages of subjects with abnormal standing pulse increases ranged from 6.2%
to 11.3% in Weeks 1 through 3 versus 2.1% to 6.7% in Weeks 4 through 14.

e The incidence of outliers for increased standing and supine heart rate was 35% and
21%, respectively. “These results are consistent with the adverse event reports of
tachycardia during the run-in and stabilization phases.”

e “Markedly abnormal decreases in blood pressure at any evaluation were noted more
commonly than increases for both standing and supine systolic measurements
(decreases, 6% vs. increases, 1%).”

e  “Markedly abnormal changes in both standing and supine diastolic blood pressure were
reported at the rates of 3% or less.”
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The sponsor notes that “no vital sign abnormalities were reported as serious adverse events”
during the OL phases, but noted the following ADO: _ ' '
*  Subject 100121: had “mild hypertension” that was reported on Day 1 of the run-in
phase (9 mg/day).

The sponsor also notes the following incidence of vital sign-related AEs:
Most vital sign related AEs were reported in only1% or less of the subjects.
* Tachycardia was reported in 7% of subjects.
Hypertension was reported in 3%.
“Severe hypertension was reported only for 2 subjects during the run-in and
stabilization phases. Both subjects had normal vital sign readings at baseline, and
experienced multiple instances of transient mild or moderate hypertension during the
first weeks of treatment. These events were judged by the investigators as possibly or
probably related to study treatment.
Reviewer Comment: Subject numbers and additional information on the above subjects
identified as having VS-related AEs, could not be found in the sponsor’s description of the above
subjects (e.g. narrative descriptions other than brief comments, as above could not be Jound in
the section of Module 2.7.4 in which the above comments were provided in subsections of
Section 6.4). '

The following subjects with “severe hypertension” were also noted by the sponsor in which
subjects numbers were found:
* “Severe hypertension was reported on Day 4 for Subject 100760, a 64-year-old woman
(standing systolic blood pressure of 180 mmHg); ,
®  “Severe hypertension” was also reported “on Day 29 for Subject 101222, a 37-year-old
man, (standing diastolic blood pressure of 112 mmHg, supine diastolic blood pressure
of 118 mmig), who also had multiple instances of elevated pulse rates early in
treatment.” '

Reviewer Comment. As previously noted in the review of NDA 21999, Pal may induce
hemodynamic fluctuations in blood pressure (e.g. secondary to an initial tachycardia and/or
orthostatic hypotension) in subjects who may exhibit reduced cardiac output secondary to a
cardiovascular challenge. Several examples of this potential Pal effect (of clinically remarkable
subjects) were previously described in the review of NDA21999. Several of the above subjects
may also be additional examples of a potential role of Pal. The above findings are similar to
Jfindings of Phase Il trials described in reviews of NDA21999 and led to similar conclusions, as
previously conveyed by the undersigned reviewer (refer to past clinical reviews of NDA21999 for -
details).

DB Phase of Study -301

The criteria employed for identifying outliers on vital sign parameters are shown in the sponsor’s
summary tables that are copied later in this subsection of this review. The sponsor notes the
following positive findings on the incidence of outliers reported during the OL phases of the
study:
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¢ The incidence of increases in standing HR was greater in the Pal group compared to the
placebo group (15% and 8%, respectively). '

The following vital sign-related SAEs were noted in 1 subject:
*  “I subject in the ER OROS paliperidone group (Subject 100067, a 35-year-old woman
: with a history of controlled hypertension) experienced serious adverse events related to
vital sign abnormalities (tachycardia and hypertension [reported term: “hypertensive
urgency”]). Both events were reported on Day 120 concurrently with severe chest pain.
The subject was receiving ER OROS paliperidone 9 mg/day; these 3 events, which
resolved in 2 days without hospitalization, led to discontinuation of treatment”

The sponsor notes that no ADOs due to vital-si gn—felated. AEs occurred during the DB
phase.

The sponsor notes that the incidence of vital sign-related AEs during the DB phase was reported
in only 1% or less of subjects except that tachycardia was reported in 3% of subjects in each
treatment group.

Subject 100067 is also noted as having AEs of tachycardia and hypertensibn.

Table 60: Namber of Subjects With Traarnens-Emergent Abnormsl
: Virel Siga Values i
{Srudy ROTE477-SCH-301: Safery and All Traated Analysis Sets)

Run-ie Stabilization Double-Blind
ERCOROSPAL Flacebo ER OROS PAL
(RIST)
AN=104 =102) =104}
% (%) 2 (%) n )

Standiog pulse classification 326 101 104
Decrease >=15 and vaive <=350 1= 0 0
Increase >=15 and value =100 183 (3%5) gL B 16(15)
Supine pulse classification 101 104
Dacrease =13 and vaive ==30 9 v} ]
Tncteasa >=15 and value ==100 11120 LI )] LI E
Standing SBP classification 101 104
Dacreasa ==2 and valge <=00 MHi{H 4{ +{ 9
Incrasye =20 ard vakie >=1£0 L2+ - @ 0
Supine SBP dassification 101 104 Best Possible Copy
Decrease ==29 aud vajve ==00 33 WY Yy '
Incrassa ==20 2p4 vahie >=150 33 a 0
Standing DBP classification 191 104
Decrease =15 and value <=30 43 (Y 0
Incresse =13 srd value »=103 143 Y I
Supine DBP classification 181 104
Decrease =15 and vaige ==30 1E(3) e Hy

Intresse ==13 ard vahie »=103

92

2

Note: Sertentazas caloelated with ihe mrber oF subjects Der paramates s GeromiateT.

1afus03_tl .t generated by whis03 sas,

The sponsor has a separated section on orthostatic hypotension and provides the incidence of
standing-supine “orthostatic hypotension” vital sign outliers as shown below.
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Table §4: Number of Subjects With Treatment-Emergent Orthostatic Hypotension
Asnytime During the Run-in/Stabilization and Double-Blind Phases
(Study RG76477-SCH-301: Al Treated and Safety Analvsis Sets)

Al Treated DB Safety
EROROSPAL  Placebo ER ORQSPAL
RI/ST )
(N=330) (N=102) (N=104)

1 (%) a (%) n (%%}
Total No. Subjects with Orthostatic
Hypotension 30( 6) (Y 3(H
Pulse(std-supy>15 and sbp(std-sup)=.20 17( 3 2( 2 (D
Pulse{std-sup)>135 and dbp(std-sup)<-10 18( 3) 2( 2 2

denominator.

w

Note: Percentages calculated with the mumber of subjects i each group a

‘The sponsor also notes that no ADOs or SAEs of orthostatic hypotension were reported in the
study.

Results of OL Extension Trials
Results of Study 702 _
Reviewer Comments on Results of Elderly OL Trial -702
Results of outliers on vital sign parameters (diastolic, systolic or heart rate outliers in standing
or supine positions and orthostatic hypotension outliers) were found in in-text summary tables
' (Tables 31 and 32) in the CSR. These results failed to reveal any clinically remarkable and new
Jindings that differed from observations previously described above or in the reviews of NDA
21999. See the previous section for limitations with results of this study. Refer to the review of
NDA 21999 for further comment and recommendations.

Results frbm the Integrated OL Extension Trial Dataset
Reviewer Comments on Results of the Combined Open Label Extension Trial Dataset (-702,-

703,-704, and-705)
No clinically new and remarkable observations could be found that differ from results previously
described in the clinical review of the original NDA219999.

7.1.9.3.3 Marked outliers and dropouts for vital sign abnormalities

See previous sections of this review on SAEs and ADOs. An in-text description of individual
subjects that were identified as remarkable vital sign outliers could not be found in 4.1 of
Module 2.7.4, except that occasionally an ADO or SAE due to vital sign parameter is mentioned
in which the SAE or ADO is specified and in some cases a subject number is provided (Section
4.1 covers the results of vital sign parameters). See sections 7.1.3.3 and 7.4 of this review that
describes results of special AE term searches that included some terms related to vital sign
parameters and in which a few individual subjects are described.
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Reviewer Comments. While treatment group differences on mean changes in a given parameter
may not be clinically remarkable, a similar change in vital sign parameters may be considered
clinically remarkable in a subject with pre-existing cardiovascular disease. For example, a
small drug effect on vital signs (such as increased heart rate) could potentially be clinically
remarkable in a subject with a pre-existing cardiovascular condition, such as hypertension.
Hypertension developed in some patients and was reported as an SAE, ADO or as an AE of
severe intensity in a few subjects in Study -301. Although antipsychotic drugs are not believed
to induce an increase in blood pressure, hypertension in a subject at risk could be reflecting an
indirect drug adverse effect. For example, a Pal induced tachycardia could potentially lead to a
compensatory increase in BP to maintain cardiac output. Consequently, Pal treatment could
exacerbate a pre-existing cardiovascular condition due to Pal-induced changes on vital signs.
While in some cases it is possible that hypertension was pre-existing but undiagnosed, consider
subjects that develop an exacerbation of hypertension during Pal treatment, as previously
described under NDA21999. ' :

The group difference on mean change in supine HR was up to approximately 8 bpm during DB
treatment in Study 301 (as shown in Attachment. 9.1.2). This group difference occurred on the
Week 6 assessment (-5.3 bpm and +3.0 bpm changes in placebo and Pal groups, respectively).
Yet these results are potentially limited by the use of the DB baseline value rather than the pre-
dose, OL phase baseline value. Therefore, the values do not reflect a pre-dose to on-treatment
value, such that greater group and individual subject changes and group differences may be
observed if using a pre-dose value for the baseline value.

Upon request the sponsor provided results on the mean change from pre-dose OL Dphase to DB
treatment endpoint values on vital sign measures in a 12/21/06 response submission. However,
the mean and median changes over each assessment time-point during treatment could not be
Jound. Consequently, results as provided are difficult to interpret since treatment endpoint
results appear to be based on an LOCF approach, such that results may not reveal potential
effects that may be more prominent during the early phase of treatment. Furthermore, results of
Study 301 are limited by the small sample sizes after only approximately 6 weeks of treatment
during the DB phase.

Refer to the review of the original NDA 219999 submission for examples of additional subjects
with cardiovascular-related events.

Also refer to other sections of this review, as previously specified for additional subjects.

Reviewer Comments on Results of Elderly OL Trial -702
Section 6.4.1 of the CSR for this study summarizes vital sign results that are also summarized in
previous sections of this review. This section of the CSR does not include a description of any
potentially clinically remarkable subjects as follows. A description of any of. subject with the
Jollowing observations could not be found in this section of the CSR: '

o Subjects with remarkable vital sign vales

e Subjects with vital sign related adverse events that were associated with abnormal vital

sign values or ‘
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o Subjects with potentially associated AEs (such as chest pain, dyspnea).
Individual descriptions of ADOs or SAEs with vital sign related events also cannot be found (in
‘some cases the sponsor reports that none occurred). Instead this section of the CSR generally
enumerates subjects with AEs due to selected vital sign events (e.g. tachycardia, orthostatic
hypotension). A given reported adverse event may also be described with respect to the degree
of severity or the likelihood that the event was drug-related (as judged by the investigator).

7.1.9.4 Additional analyses and explorations

See the previous section and Section 7.1.5. The review of NDA21999 prov1ded results of a
search for clinically remarkable subjects.

7.1.10 Electrocardiograms (ECGs)

See subsections below.

7.1.10.1 Overview of ECG testing in the development program, including brief revxew of
preclinical results

Refer to Table Series 10.1 and 10.2 in the appendix of this review for the outlier criteria and
Schedule of safety assessments for each safety dataset. See previous comments on limitations
and potential limitations with the results.

7.1.10.2 Selection of studies and analyses for overall drug-control comparisons

See Section 4.3 of this review describing the review strategy. Section 4 of this review also has
subsections describing various trials that provided safety data. Section 7.1 of this review
summarizes methods and the safety datasets in this review.

7.1.10.3 Standard analyses and explorations of ECG data
See subsections below.

7.1.10.3.1 Analyses focused on measures of central tendency

Results of Study 301

Reviewer Comment of Results from Study -301. Summary tables showing descriptive statistical
results could not be found in the in-text sections of the CSR, but the sponsor refers to a number
of attachments for results. The sponsor's description of EKG results focuses on the incidence of
outliers, as discussed in the next section of this review. A description of mean or median change
in EKG parameters cannot be found in the in-text sections of the CSR.
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A review of Attachments 11.1.1.1-3, 11.1.2 and 11.2 was conducted by the undersigned reviewer.
These results failed to show any new and clinically remarkable findings that differ from results
previously described in the review and addendum review of the original NDA 21999.

An Overall Trend for a Numerically Greater QT value at Later OL time-points compared to
Earlier OL time-points _
One potentially important observation that was also previously observed and described in
reviews of NDA 21999 is an overall trend for greater QT interval values at later OL time-points
compared to earlier OL time-points (based on results provide over time during the study Jor the
integrated OL safety dataset). This trend was observed while heart rate showed little to no
change at these later time-points. All of these OL extension trials involved 12 months OL
treatment except for the smaller elderly study -702 in which OL treatment was for 6 months.
Study 301 only had a few months of OL treatment before subjects entered the DB phase.
Attachment 11.1.12 shows a group mean increase from the averaged pre-dose value (the mean
value of multiple ECG assessments prior to OL treatment) in QT raw as follows during OL
Pphases of Study -301 (results were provided over time):

e 12.3 msec on the last week of the run-in phase and

o 11.1 msec at week 14 of the stabilization phase

These observations were found in the ITT safety population for these OL phases of Study -301.
Additional observations during the OL phase of Study -301 that are relevant to the above
findings are noted below:
o  Group mean heart rate changes from the pre-dose average value was -4.8 and -4.6 at
each of the above respective time-points (with a similar group median decrease).
»  The absolute group-mean and group-median heart rate values at each of the above
time-points were within normal limits (72-74 bpm for each time-point).
o Standard deviations of QT were large (+12-13 msec).

Although, there was a trend for small mean and median decreases in heart rate during OL
treatment, as outlined above, QTraw results rather than QTcB results were chosen for
describing QT results of the OL phase of Study 301 in this review for the following reasons.
QTcB is applicable to the case when heart rate decreases but it is considered to be more valid
when heart rate is abnormally low. Mean and median heart rate at the above OL assessment
time-points were within normal limits. Consequently, QT raw values may be most accurate
among the QTc methods employed by the sponsor for time-points corresponding to chronic
rather than acute treatment of Pal (at time-points when absolute values for mean and median
heart rate are generally clinically unremarkable or are within normal limits) .

As previously noted the standard deviations (at each assessment time-point) were large. A
number of limitations with interpreting the OL phase results of study -301 exist, as previously
discussed in previous clinical parameter sections of this review. The subsection below on the
integrated OL trial safety dataset results discusses key limitations with OL trial results that also
apply to results of the OL phase of Study -301.
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OT Interval in the DB Phase of Study -301

The results of the DB phase of Study -301 failed to show clear treatment group differences on
mean change in QT values from the average pre-dose value. However, these results are limited
by the small sample sizes of the treatment groups during the DB DPhase, as previously discussed
under subsections on results of other clinical parameters. In contrast to the sample size of the
DB phase of Study -301 the sample size of the OL phase was larger (includes the ITT population
such that subjects that were not randomized to DB treatment were also included in this OL safety
dataset). Furthermore, the sample sizes in each DB treatment group decreased dramatically to
less than 50 subjects by week 8 which was only the second ECG assessment time-point during
the DB phase. Consequently, DB phase results of study -301 are generally difficult to interpret.
Another key limitation with the DB phase results is that subjects of the Dplacebo group previously
received Pal during the preceding OL phase, such that a potential effect on stopping Pal
Ireatment on ECG parameters may need to be considered. Moreover, the pre-dose value used to
examine mean and median changes during DB treatment was based on a value obtained several
months prior to the onset of the DB phase (since the pre-dose value was obtained at baseline of
the OL phase). ’

It is also important to be aware of the multiple limitations of the data from OL studies and from
studies such as Study-301 that are inherent in trials with these study designs.

Descriptive statistical results on QTc prolongation could not be found in the CSR. HoWever,
results of the incidence of outliers of prolonged QTc were found as described in the next section
of this review.

Results of OL E_xtension Trials
Results of Study 702

Reviewer Comments on Results of Elderly OL Trial -702

Descriptive statistical results found in Attachments 11.1.1-2 did not reveal any clinically
remarkable and new findings that differ from observations previously described above or in the
reviews of NDA 21999. '

Results from the Integrated OL Extension Trial Safety Dataset

Reviewer Comments of the Results of the Integrated OL trial Safety Dataset
As previously described in the clinical review of the original NDA21999 submission mean and
median change in QT interval was greater in later OL time-points compared to earlier OL time-
points (the observations apply to results of QTraw, since heart rate showed little to no change
and results of QTcLD).  The following numerical trends are noted based on results shown over
time as found in Attachment 11.1.1 of the Module 2.7.4:
®  The over 6 month treatment subgroups generally had the 8reatest mean increase in QT
interval at later assessment time-points than their corresponding treatment groups with
< 6 months Pal treatment.
*  The DB placebo/OL Pal subgroups showed the smallest group mean increases with OL
longterm treatment, while the DB Pal/OL Pal (over 6 month group) and the DB
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Olanzapine/OL Pal (over 6 month group) showed the greatest group mean increase in
OT interval at the later OL lime-points (time-points of 6 months or later).

e The group maximum group-mean and group-median increases did not exceed
approximately 6 msec. '

The interpretation of the above results (as are the results of Study 301 and 702) are limited not
only due to the absence of a placebo group but also for the following reasons:
e The standard deviations were large and
Values showed fluctuations over each assessment time-points
Test-retest reliability of assessments was likely to be compromised.
Among other limitations with the results or study design.

Yet the above findings of statistical results over time during OL treatment:
e Appear to be reproduceable
®  Appear to show a trend for greater mean and median increases in the treatment
subgroups with the longest treatment duration (at time-points of at least 6 months of
treatment or longer within the over 6 month treated subgroups).

Also see results on the incidence of outliers suggesting a greater number of outliers or shifis
towards greater QT intervals in the over 6 month treated subgroups compared to < 6 month
treated subgroups. Yet it is difficult to interpret results of these 2 subgroups (in the absence of a
DPlacebo group) since they may not reflect a true effect of trearment duration on QT interval.

Potential OT Prolongation Observed in with Longterm OL Treatment in Study -704

Because of the above observations, a review of QT interval results of one of the OL studies, Trial
-704, was conducted. Trial -704 was selected because the study is completed and a CSR was
provided. The results of mean and median changes of QT and QTcLD interval over time were
reviewed, as found in the CSR. This review revealed similar observations to those of the
integrated OL safety dataset. A numerical trend for greater QT prolongation at treatment time-
points of 6 months and over compared to earlier OL time-points were observed. Mean and
median values over time were generally numerically greatest in the over 6 month Pal/Pal and
Olanzapine/Pal subgroups at the later time-points (generally near or at 6 or 12 month
assessment time-points). The mean QT interval values exceeded 9 msec and reached up to 14.5
msec in the over 6 month treated Olanzapine/Pal subgroup on the week 52 assessment time-
point. However, these higher values were generally observed with sample sizes of less than
approximately 20 subjects at this later time-point.

1t is important to note that Study -704 results were also part of the integrated OL safety dataset.
This is the only study with a CSR provided among the OL safety dataset, except for Study 702.
Study 702 was very small since it was conducted on only elderly subjects and was only
conducted for 6 months rather than for the 12 month OL period for the other OL extension trials
of the integrated safety dataset. '
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7.1.10.3.2 Analyses focused on outliers or shifts from normal to abnormal

Reviewer Comments of Results from Study -301. The results found in Section 6.4.3 of the CSR
Jailed to show any new and clinically remarkable findings that differ from results that were
previously described in the review and addendum review of the original NDA 21999. It is noted
that the incidence of subjects with high PR interval was greater in the paliperidone group
compared to the placebo group of the double-blind phase (2%, 0%, respectively). This finding is
noted since it is an unexpected finding for the drug class, but is similar to results for a potential
paliperidone-related effect on PR interval was previously described in the review of the original
NDA 21999 (refer to this review for details). The review and addendum review of the original
NDA 21999 describes other positive findings that were also observed in Study-301.

NDA 21999 was subsequently reviewed. Approved labeling includes the incidence of AEs of
“atrioventricular block first degree” in a summary table (Table 1 under Adverse Reactions) for
treatment groups receiving daily doses of up to 12 mg (Dosage and Administration recommends
a maximum daily dose level of 12 mg).

Note the limitations with the data from Study -301, as previbusly discus&ed, that include small
sample sizes during time points beyond the week 6 or 12 assessment time-points of the DB phase.

Results are summarized below.
Results of Study-301.

The following paragraphs summarize results, according to the sponsor. Summary tables that
were found in Section 6.4.3 of the CSR are also provided below. Note that the sponsor focuses
primarily on QTec results and on describing individual subjects reported to have prolonged QTc
interval, as described later.

Results of the Open-Label Phase of Study-301

The sponsor notes that events of “clinically significant QTc interval prolongation” were reported
as AE's of “ECG abnormal specific” or "QT prolonged," as the Preferred Terms. These AE's
were reported in less than 1% of subjects during the open-label phase (4 subjects with "EKG
abnormal specific" and 2 subjects with “QT prolonged™). “None of the other events associated
with ECG abnormalities was reported at the incidence of more than 1%.” None of the events
“were considered severe or serious by the investigators.”

The sponsor notes 5 ADOs due to AE's “that reflected recorded ECG abnormalities” during the
open-label phase of the study, of which four of these events occurred within 2.5 weeks of
treatment. These ADOs occurred in subjects receiving 9 or 12 mg of Pal daily and are
summarized by the sponsor as follows:
) Subject 100123 was a 30-year-old man with “ECG abnormal of mild severity (reported
term, “non-specific T-wave abnormalities possibly secondary to heart disease™)”
e  Subject100320 was a 53-year-old man with “T-wave inversion of moderate severlty”
Subject 100336 was a 50-year-old woman with “bundle branch block of mild severity”
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¢ Subject 100767 was a 31-year-old man with “ECG abnormal specific of moderate
severity” '

e Subject 100232 was a 56-year-old man with “QT prolonged of mild severity” reported
on Day 57 of treatment.

Reviewer Comments of Potentially Remarkable Subjects with Cardiovascular System Related
Event. ' '

The review and addendum review of the original NDA 21999 submission describe individual
subjects that appeared to develop cardiovascular-system (CVS) related complications associated
with Pal adverse effects on the CVS or appeared to show an exacerbation or complications
related to a pre-existing CVS condition that appear to be in part, Pal-related. See the reviews of
NDA 21999 for more details. See recommendations related to these observations in the first and
last sections of these past reviews. See the last section of this review for additional comments
and recommendations.

The following summary table shows the incidence of outliers, as provided by the sponsor.

Table 62: Wumbar of Subjects With Treatmenc-Emerzent
Abnormat ECG Valves Durivg the Run-In and

Stabitization Phases
(Srady RO7TE477-SCH-303: All Treatad Analysis Set)
ER. OR0S PAL (RUST)
WW=530)
& {%)
Heart rate 526
Abnomally hizk 166 (32
Abnormally low 26 6)
PR interval 516
Abxormally aigh @
Abnormally low o
QRS interval 524
Abnormally high I() :
Abnormally low 0 . :
Best P

QT intervat 528 OSSIble Cop y
Abnonmally aizh . [
Abunommally low Q

ere: Parcennazes caleuiatad with: the sumbser of subjects per
paramzter as desominator.

Hangsate: abnaneally low: <=3 bpa, abnomaliy kizk: »=100 bpma.

SR inpervai: abrormally b =21} ms.

GRS inzerval: abroneally fow: <=30 s, abgormally high: »=120 ms.

QT interval: abrommally low: =200 s, abuormeally high: >=300 ms.

tiecgdda_tsfecg id zenemied Dy 1sfecg.sas.

Results of the Double-Blind Phase of Study -301

The sponsor notes positive findings relevant to increased heart rate and that “one subject” in the
Pal group had "mild arthythmia" reported. No other information on the subject could be found
by the undersigned reviewer.
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The sponsor noted that none of the AE's "associated with EKG abnormalities” that were reported
during double-blind treatment were considered "severe" with the one exception of Subject
100067 who had tachycardia reported as an SAE.

The following table summarizes the results, as provided by the sponsor.

Table §3: Munsber of Subjecss With Trezmsent-Exergant Abnormal ECG
“alues Durizng the Double-Blind Pkaze
(3tudy RO70477-SCH-301: Safery Analbvsis Set}

Flacebo ER OROS PAL
Q=102 e=1043
1 {%) 1 {4}
Heart rate ) 94 9.2
Abvormally hizk Y ${N
Abzormaily low HHn HYH
PR interval 4 92
Abpormally bigh 0 (D
Abnornslly low 0 0
‘QRS interval 94 o2
Abnornally high {1} QO
Abgnnnaliy low o 0 Best P OSSlble Copy
QT inferval 94 81 '
Abnormally high O 9
Abnormally low 0 0
Naote: Perceatages caleulated witk tha mumbar of subjacts per paramatar as

garominaror. ]
Heart zate: stnorazally fow: =3¢ b, sbnormaliy kigh: »=100 bpm.
BR inierval: abrormally high: ==11

21¢ms.

QRS interval abromeally Jow: <-=3( ms, sbrosmally high: =120 ms.
GT intervai: abrormally low: <=2)0 ms, abuomzally kigh: ==350 ms.
tsfecgd3_rafecg ntf severated v wafacz.sas.

Results of Outliers of Prolonged QTc Interval

The sponsor’s descriptions of ECG results generally focused on QT or QTc results. In addition

to the previously described results in this review that included AE's of QTc prolongation as noted

by the sponsor, the following are additional positive findings found in a section on QTe results
(as found in Section 6.4.3.2 of the CSR).

The following scatterplots were provided by the sponsor.

‘Appears This Way
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Figure 12: Scatterplos of Maxinmmn Posr-Baselive QTcLD Values
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Reviewer Comments on the Above Scatterplots
Note that there appears to be an overall upward shift of the scatterplots of open label treated
subjects towards greater QTc intervals than are observed in the subgroup of these subjects who
entered the double-blind phase (subjects that were then randomized either to continue Pal
treatment or to be switched to placebo treatment). These results suggest the possibility of
greater QTc prolongation effects observed with initiating Pal treatment than when continuing
Pal treatment. But, this observation is only speculative and is only based on results provided in
the above scatterplots. Also consider the possible effect of an increase in the dose of Pal or
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other factors that may influence ADME or PK that were not examined (e.g. consider potential
effects of accumulation with longer term treatment), as previously discussed in the clinical
review of NDA21999. The clinical review and addendum clinical review of the original NDA
21999 discusses QT prolongation effects and includes results of scatterplots Jor the OL trial
safety dataset. -

Results of QTc Interval changes in the OL Phase:

The sponsor used the same QT¢ calculation methods as employed for NDA 21999. The
‘calculation methods are described in the review of the original submission (refer to the review
for details). :

The sponsor summarized results of Attachment 12.1.3 (of the CSR) on QTec outlier results for the
OL phase of Study -301 as follows:
* Anincidence of 91% of subjects had a maximum increase of less than 30 milliseconds
from baseline in QTcLD during OL treatment
* A maximum increase of 30 to 60 milliseconds on QTcLD (from baseline) occurred in
9% of subjects during OL treatment (11% for QTcF will and 10% for QTlec).
¢ None of the subjects showed increases above 60 milliseconds in QTec (for —LD and Ic)
2 subjects showed increases of QTcF of greater than 60 milliseconds (subjects 100177
and 100833; a description of these subjects could not be found in the submission).

See summary tables of results later in this subsection of this review (as provided by the sponsor).

The Sponsor’s Descriptions of Individual Subjects with Prolonged QTec.

Reviewer Comments. The sponsor noted individual subjects with events involving QTc interval
prolongation as outlined below. QTcB values and observations on QTcB changes were also
noted by the sponsor but these findings are generally excluded from descriptions below for the
Jollowing reasons. Heart rate either increased or showed no change. Therefore, QTcB values
which tended to yield the greatest values of QTc are not considered by the undersigned reviewer
as appropriate or valid estimations of QT interval during the OL phase of Study -301. Note that
the sponsor generally did not describe results of QTraw interval when describing results of
individual subjects or in narratives found in attachments or appendices of Module 2.7.4 and in
the CSR of Study -301. '

Subjects with Prolonged QTcLD During OL Treatment who had Normal Baseline QTcLD
Values (see reviewer comments above): :

* Subject 100232 is an ADO due to QT prolonged, as previously mentioned. This
subject was a 56-year-old man with normal average predose QTcF, -Ic and LD interval
values except for a borderline QTcF value of 435 msec at baseline. He received 9 mg
Pal daily during the study and developed QTc prolongation of up to 453 msec and
values of 429-431 on Day 15 and values of 461 msec on Day 57 that was reported as an
AE (QT prolonged). Treatment was discontinued due to this AE on Day 60 and the
event resolved 22 days later. ' :
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*  Subject 100053 was a 54-year-old man who had a history of a coronary artery bypass
graft and normal average predose QTc interval values. He developed QT¢ LD, F, Ic
values that ranged from 453-457 msec (increased from baseline values by 30-60 msec)
on Day 4 (at 10 hours post-dose). QTc prolongation resolved on Day 5 and he :
completed the study-drug treatment on Day 114 (he was assigned to DB Pal and treated

- ‘'with 9 mg/day on week 1, then 12 mg daily for 15 days, then 15 mg daily for the
remainder of the DB phase). o

Subiecté with Prolonged QTcLD During OL Treatment who had Normal Baseline QTcLD

Values

Subject 100105 and Subject 100228 were middle-aged men with unremarkable past medical
histories (except the former subject was overweight) who shifted from borderline QTc values at
baseline to prolonged values (over 450 msec but values remained less than 470 msec).

Subject 100091 was also described but only showed QTcB interval prolongation during
treatment. :

Two ADOs due to QTc interval prolongation that included the previously described Subject

100232 and Subject 100767, who was previously listed as having “ECG abnormal specific of

moderate severity”. Subject 100767:

Was a 31-year-old man

Had an unremarkable past medical history

Had a normal average predose QTc interval values (LD, Ic and F).

Had increased standing pulse rate of up to 119 bpm and borderline QTc interval values

during treatment.

* Received 9 mg daily Pal over the first week of OL treatment followed by a daily dose of
12 mg. . ' _

*  The last dose of Pal (12 mg) was given on Day 16 in which QTcB prolongation was
reported as “moderately severe adverse event (ECG abnormal specific).” This AE led to
early treatment cessation (an ADO).

4 additional subjects with AEs of QT¢ prolongation during OL treatment are described by
the sponsor that included the following subjects:
*  Subject 100095 who only had QTcB prolongation reported, but also had increased heart
rate.

e Subjects 100312, 100739, and 100776 had borderline increases in QTc¢ (-LD, lc and/or
F) that were generally first noted on Days 4 or 5 of treatment. These subjects were also
reported to have increased heart rates at various time-points in the study. '

Appears This Way
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Table 64: Clazstificarion of Mazimum Corrected QT Intervals at Eud Point(Seab.) Varsus
Average Pre-Dose - F.uo-In and Stabilization Phases | '
[Seudy ROTE477-SCH-301: AT Trested Analwsis Sety

ER OROS PAL (RIST)
=530}
Svaluation af Averzgz Predose
Hormal Bordelins Prolopzed Total
QILd :
Maximom value RIS Ty
Normal <94 0 1] 294
Bordestina 25 1 q it
2zolonged 2 2 3 4
Toral 322 2 4} 53
QIcF
Magiraum valueRIST:
Normal 491 '] 4] 491
Borderliza 25 1 ] 27
Frolorged 3 b4 g
Total 521 3 ] 523
QIx
Masimom velueRIET) B 'l' P
Mormal 404 9 a 294 es §
Bordalive 25 1 4 17 oss'b'e Cop y
Prolorged 2 z 0 +
Total 522 3 3 525
QLB
Maximum valoeRIS Ty
Nomnal 34 & 3 318
Bondezline 14¢ 1 3 L
Pralonged el 15 3 45

Torl 381 38 4§ 525
Mo, Normal Normyv.: =430 s, ¥, <5420 W35, SoraeITEe BOTa)M: S350 105 10 =I5 Wi,
F. 2430 ws ro <2570 ms)
ProlorgadProloiM: =458 ms; §: 2470 1as)
ningtlz bfacgne penarzind by ssfacgses,

X

Double-blind Phase of Study -301
‘The sponsor notes in Module 2.7.4 that:
*  “No cases of QTc interval prolongation were reported as adverse events during the
double-blind phase of the study.”

In-text descriptions of individual subjects could not be found (on pages 244-246 in Module
2.7.4).
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Table 65: Classifizztion of Maximum Corrected QT Intervals ar End Point (DB} Versas
Averaze Pre-treatmert Value - Donble-Blind Phase
¢Stady RUTE47T-SCE-301: Safery Analvsis Set)

Treatment Group sod Evalwation at Averaze Fredoss

Flacebo ER. OROS PAL —emeee
(N=102) =104
Xorm Bord Prole  Towl Noma  Berd  Prolo  Total
QTcLD .
Mazimoum v2k
Nozimal £1 0 0 N 20 g ] 9%
Borderline 3 0 kg 3 1 g ¢ 1
Proicazed 0 0 0 b ) b 0 9
Toral 94 i 9 03 (3] 0 [+ 9
QIcF
Meximum value
Norual #1 0 o . 23] 50 ] ¢ 90
Borderline 2 0 o 3 1 2 3 i
rolonged 3 0 1] 1 [ 0 0 )
Total 94 o kg 1 81 ] b3 21
QTkk
Maxinnm vaiue
Noruzal 81 0 o 01 90 L] [} o0
Berdarline 3 ¢ o 3 1 ] 0 1
Proloaged ] 0 [d o ¢ [ 0 [+]
Toral 94 0 [d [} N ] ¢ 91
QT<B
Maximur vaine -
Normal . K 1 o 0] ) 5 & 9
Borderitne 10 4 (g 34 12 0 ¢ 12
Prolonged ] o 0 & [+ D} 1] ]
Toul 8 s 0~ 91 86 s oo

Note: HormalNome)iM: S0 ms: 5. <430 x:t3; BeréartineBord)(M: =430 ras 20 <=350 ms;
F: =450 s 10 ==47¢ ms) ProlocgedProlo)M: =435 ms; F- =450 ms)
tfecgdl_tifacg ref zenerated Dy tsfacg.sns.
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Table §6: Dismibution of Chanzes From Average Pre-traztment Value to
End Point in Mexinwm Corracted QT Vakiss - Denble-Blind Phase
(Srudy RO?MT?—SC‘H—SOZ: Safety Analvsis Sef

Flacebo ER OROS PAL
¥=102) MN=104)
{8 B {%;}
QTcLD 94 81
<38 (mz) 86 (91) 85(93)
30-60 (as) ’ £{® (N
=60 {ms) -0 [}
QTcF . 94 9
<30 (m3) 27(93) E3(o1)
30-60 (ms)y D ¢
=60 (ms) 0 [

QT ) 94 91 .
=30 {ms) 88 ¢ 94y 25(93) B@Sf P OSS}.‘E:}&'&B Copy
30-60 (ms) {8 6( '
=60 @msz) 0 0

QTcB 94 81
=30 {zas) £9(95) £3(8h
30-60 (@m2) 5¢5) )
=60 (msd 0 1]

Nota: Percentages calculated with the nwrbar of subject: per patomatar as
darpzminator.
tsfaegd? tefecs nif geverated b tzfecg sas,

Reviewer Comments on Results of Elderly OL Trial -702 :
Results found in in-text summary tables failed to reveal any clinically remarkable and new
Jindings that differed from observations previously described above or in the reviews of NDA
21999. Based on the in-text summary tables, the Jollowing observations are noted. The
incidence of outliers on the QTc parameters was: :
®  Numerically higher primarily for the intermediate prolongation category (>450 to <
- 480 msec) than for the > 480 msec category
®  Generally numerically higher than observed Jor the integrated OL phase I trial safety
dataset described in the review 0f NDA 21999 (of Studies -702, -703, -704, and -705
combined). :
Without placebo control groups in these trials and given that comparisons are generally across
studies, the above observations can only be considered preliminary. Furthermore, other or
results revealed by -702 were generally similar to those Jor the combined OL dataset (based on

the results of the sponsor’s summary tables Jound in the CSR for -702 and as shown in this
review). '

Individual subject descriptions of selected subjects were found in Section 6.4.3 (the section on
ECG results) in the CSR. Overall the observations as described for each of these subjects in this
section did not reveal any clinically remarkable observations that were not Dpreviously described
in the review and addendum reviews of NDA 219999. The Jollowing subjects are described by
the sponsor as follows: :

»  Subject 200214: this subject is described as an ADO due 10 the SAE of prolonged QTc
interval. This subject is described in the review of NDA 21999 as subject who died
Jrom bronchopneumonia who also developed QTc prolongation.
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*  Subjects 200720 and 200723 each had a history of coronary artery disease and
hypertension. These subjects developed QTcLD prolongation (that were not reported
as ADOs or SAE's) of:

© Less than 480 milliseconds in subject 200720. QTc¢ the prolongation was reported
to occur at all assessment time-points during OL treatment in this subject.

© Of greater than 500 milliseconds in subject 200723. QTc prolongation was only
at baseline of the open label treatment phase in subject 200723. 1t is not clear to
the undersigned reviewer is this baseline value was while on Pal, since it is not
clear if this subject was in the placebo or Pal group in the DB phase of the lead-
in Study -302 that preceded the OL extension trial, -702). QTc values were less
than 430 milliseconds on other assessment time points during the OL trial.

Other clinically related abnormalities or adverse events could not be Jound in the sponsor’s

description of the above subjects.” -

e Subject 200201

o Was a 78-year-old female

© Had completed double-blind paliperidone treatment before receiving open label
paliperidone. -

© Had a history of hypertension, coronary artery disease and QTc prolongation.

The following QTc related observations on this subject are noted:

o ltis not clear if QTc prolongation observed in the Dpast in this subject was related
lo treatment with the medications such as an antipsychotic drug.

o The average predose value of QTc LD was 452.7 milliseconds (prior to double-
blind treatment).

o She developed QTc LD that reached a maximum value of 487 milliseconds on
week 24 (the last study visit) that corresponded with an increase 0f 30 to 60
milliseconds from baseline.

o One week later (corresponded to one week after her last dose) the QTc LD value
was 466 milliseconds. ‘

This subject also had multiple AE's of falls as Jollows:

o The subject was reported to have “falls that were not [reported] at times with
other events."” ' ,

© The sponsor also does not describe any other clinically related abnormalities that
can explain these falls. A

© The sponsor does not include falls as an event that occurred in this Dpatient’s past

medical history. :
Other AEs were:

© Multiple events of hypertension that required treatment with concomitant

medication,

AE's of dizziness,

Increased blood pressure,

Asthenia, ' :

Fatigue,

Headache and

Insomnia.

QO000O00O0
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Reviewer comments on the reported events in the above subject 200201

o A role of paliperidone-in potentiating her Ppre-existing condition of borderline
QTc prolongation. This potential effect of paliperidone occurred during chronic

“treatment with the drug. ,

o This subject had additional AE's that include Jalls and dizziness that are
suspicious of at least a role of paliperidone, since this subject is not described as
having these symptoms prior to treatment. ’ _

‘o Although the subject had a history of hypertension, a role of paliperidone in
exacerbating her hypertension should also be considered. .

Reviewer comments on difficulties with interpreting the observations reported in the

above subject 200201 :

o ltisdifficult to interpret the results as provided by the sponsor since it is not clear
if the subject’s heart rate also changed or became abnormal. Alterations in heart
rate can influence the interpretation of QTc results.

o The sponsor also does not describe the timing of the EKG assessments relative to
the timing of her daily treatment.

o The information provided in the sponsor's summary is limited (e.g. diagnostic
testing and results of clinical assessments to determine potential underlying
etiologies cannot be found).

o 1t is difficult to determine the role of paliperidone in the events reported in this
elderly subject in light of her multiple medical conditions and in the absence of a
diagnostic work-up for each of the events that were reported (e.g. diagnostic
evaluations with test results for ruling out non-drug related etiologies for each of
the above events). : '

Refer to a discussion and description of potentially clinically remarkable subjects in Section
7.1.3.3 in the review of the original NDA 21999, as well as the addendum review of this previous
NDA.

In addition to the above the subjects, the sponsor briefly enumerates and describes subjects
reported with AE's of QTc or QT interval prolongation. Yet, the sponsor indicates that EKG
reading results of only QTcF and QTcB were available to investigators. A total of seven subjects
were reported to have an AE of QTc or QT interval prolongation as follows:

Two subjects were previously described (200214 and 200720).
The sponsor does not describe any additional clinically related abnormalities or AEs in
any of the 7 subjects.

*  QTc LD values were normal in all but one of the subjects, which was subject 200214

who eventually died with bronchopneumonia, as previously mentioned in this review
and as previously described in detail in the original review of NDA 21999.
It is difficult to interpret the limited information Jound on the above subjects with AEs of QT¢
prolongation for a number of reasons. For example, the sponsor does not include heart rate
results in the brief descriptions of these subjects, which in turn, influences QT and QTc values.
Other clinically related information could also not be Jound in the sponsor’s descriptions.
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Subjects meeting the prespecified outlier criteria (including the above subjects meeting these
criteria) should have been captured in the database used to generate the results on the incidence
of outliers on this EKG parameter.

Results of the Integrated OL Safety Dataset

Best Possible Copy

The following summary tables were copied from Module 2.7.4 which the sponsor provided to

. summarize the

results.

Table 87: Number of Subjects With Treatment-Emeygent Abnormial ECG Values
During the Open-Label Period -

{Pooled Open-Label Studies R076477-SCH-702, 703, 704. 705: Safety Analysis Set)
PlaPak PlaPali  PaliPali  PaliPeli Olan/Pali  OlanPai  Total Pak Total Pali
=6 months =¢months <=§months >6months ~=6months =6 months <=Gmonths =6 months
N=90 BN=137) Q=209 =477 =109 N=141) (®=416) (O=755)
B (%) n (%) %) (%) n (%) L&D n{%) n{%)
Heart rate 98 137 203 477 107 141 409 755
Abnormally high 30(30) 35(28) 32(16) 98 (21) 32(30) 38(3D 34(23)  175¢()
Abnomaally low 2(2 14(10) {3 36(® 2P (3 1303 5T(®
PR interval 98 137 202 477 197 141 407 755
Abnermally high 0 4( 3} 1{=1) 13( 3) 1y 4¢ 3) 2(=1y ¢ Yy
Abnormally fow 0 0 g 0 0 0 0 0
QRS interval 5y 137 . 203 477 107 141 409 755
Abnormally high 2{H 1{ 1{<h (<D Wy 0 A1) 3(=1)
Abnomaally iow Q 0 0 0 - 0 0 0 g
QT interval Y 137 203 477 - 107 141 309 755
Abnommally high 2 D 0 0 L 0 ¢ 2
Atnorzally low b 0 6 0 ] 0 ¢ 3

Note: Percentages calenlated with the rumber of subjects per parameter as denominator.

Note: Heart rate: shnormally low: <=5¢
PR interval: abnormally high:

bpm, abnommally high: ==100 bpm,
==210msec.

QRS infervai: abnornally low: <=0 msee, abiormally high: »=120 xiec.
QT interval: abnormally low; <=200 msec, abnermally high: =500 msec.
wsfeezl6_tofece 1if penesated by tsfacg sas.
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Table 94: Disuibutiorn of Maxizoam Changes From Averge Sredose Valva in Cotrected QT Valves

(Pooled Open-2 abe] Srudias RETE4TT-SCH-T0D,

703. 704, 705: Safery Aualysis Set
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Only the QTcLD results from Table 93 are shown below.
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Table93: Classifeation of Mazimmm Comactad §T Jntervals During Open-Label Treatment Verzus Averaze Pradosa Value
{Fooled Cpen-iabel Stuadies ROT6477-3CE-702, 703. 704, 705: Safere Analysis Set)

ZoelAmlst ey

T Growp A Eral 22 Average Pradezs
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Table 03: Cixssificador of Masinzim Corrected QT Intervals During Opar-Labsl Trastnesn: Versus Avers 2¢ Pradose Value (Cortinuad)
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Toexment Grezp 22d Evaluarion 22 Averags Predoss
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Reviewer Comments

Table 93 above, shows a larger incidence of subjects with increased QTcLD intervals in the DB
Pal/OL Pal subgroup compared to other treatment subgroups and that the greatest incidence
was observed in the over 6 month treatment DB Pal/OL Pal subgroup.

Table 94 shows a larger incidence of increased QTcLD interval shifis in the over 6 month
treated subgroups compared to the < 6 month subgroup within each DB/OL treatment group.

1t is difficult to interpret whether or not the above numerical trends were due to real effects of
Pal treatment over time or if they are reflecting differences due to a longer observational period
or due to other confounding variables. Yet, the previous section on descriptive statistical results
over time suggest a possible real effect when comparing assessment time-points of 6 months or
later compared to earlier OL assessment time-points in primarily the DB Pal/OL Pal and DB
Olanzapine/OL Pal treatment groups (and compared to the DB Placebo/OL Pal subgroups).

In text descriptions and subject numbers of clinically remarkable subjects with QT or QTc
prolongation could not be found in Section 4.2 3.2.2 of Module 2.7.4 (where results on QT and
OTc are described). Only 2 subjects are described since they had QTcLD of over 500 msec.

" These 2 subjects are 201418 and 220214 and were previously described in past reviews of NDA
21999.

7.1.10.3.3 Marked outliers and dropouts for ECG abnormalities

See the previous section. Also see sections 7.1.2-5 and 7.2.9.1 for additional clinically
remarkable subjects and updated results in the SUR.

7.1.10.4 Additional analyses and eXplorations
Body Weight Changes in Study -301

The following table summarizes body weight changes in the DB phase of Study -301 (as
provided by the sponsor).

Table 61: Namber of Subjects With Abnonunal Weight Change At Ezd Point D3y -

Doubla-Blicd FPhase
(Srudy RE76477-SCH-301: Safery Analvsis Set)
Placebo ER QROS PAL
=102y {3=104)
1 {%%) n {35}
Weight classification (RI) 94 97 .
Dacrease »= 7% ’ 1031 44 Bes‘. P OSSI b’e COpy
Increase == 75 EI(iD 18 ¢(20)

o Percantazes calculazed with e mamaer of suvjecs per parameler a5 dapominator.
wfvsCI_tl.od geaernted oy wsfvss.sas,

Body Weight Results in the Integrated OL Trial Safety Dataset.
The sponsor indicates that group mean increases of 1.1 kg and 2.2 kg were observed in the < 6
month and over 6 month total Pal subgroups, respectively, of the integrated OL trial dataset.
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