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2 Studysvneie-sis

Title of study: An open-label study to characterize the pharmacokinetics of iloperidone in poor and
extensive 2D6 metabolizers and to evaluate the interaction of iloperidone with a cytochrome P450 2D6-
prototype substrate (dextrornethorphan) in healthy subjects

lnvestigator(s): Thomas Hunt, MD, PPD Pharmaco, Inc.

706A Ben White Blvd. Austin, Texas 78704

Publication(s): None

Study period: first subject dosed 03-Oct-98 last subject completed 13-Apr-99

 To  E the
extensive CYP2D6 metabolizers

JSUOTWVS.

To assess the pharmacokinetic interactions of iloperidone and dextromethorphan in subjects genotyped
as extensive CYP2D6 metabolizers

This was a two—cohort, randomized, open—|abe|, three—period crossover study. Healthy subjects identified
by genotyping as extensive CYP2D6 metabolizers were enrolled in Cohort 1 and healthy subjects
identified by genotyping as poor CYP2D6 metabolizers were enrolled in Cohort 2.

Subjects in Cohort 1 participated in a screening period, a baseline period (repeated prior to each
treatment period), three treatment periods, and a study completion evaluation. In Period 1, all subjects
received a single dose of 3 mg iloperidone. In Periods 2 and 3 subjects received 80 mg dextromethorphan
and 3 mg iloperidone + 80 mg dextromethorphan in a sequence determined by a randomization scheme.
lloperldone plasma samples were collected for 72‘hours after administration of iloperidone and Iloperldone
+ dextromethorphan. Dextromethorphan serum samples were collected for 24 hours after administration
of dextromethorphan alone and 72 hours after administration of iloperidone + dextromethorphan. Subjects
were discharged from the unit after the last PK sample was drawn in each period. All subjects in Cohort
1m¢a7day .

Subjects In Cohort 2 parficlpated In a screenlng period, a basellne period, one treatment period, and a
study completion evaluation. Subjects received a single 3 mg dose of iloperidone. Plasma samples were
collected for 72 hours after dosing. Subjects were discharged from the study after the last PK sample
was drawn.

Number of subjects: Nineteen (19) subjects were identified by genotyping as extensive CYP2D6
metabolizers (EM). Eight (8) subjects were identified by genotyping as poor CYP2D6 metabolizers (PM).
Twenty seven subjects were entered (19 EM and 8 PM). Twenty six subjects completed (18 EM and 8
PM). One (1) subject dropped out due to an adverse event.

Criteria for inclusion: Healthy male and female subjects genotyped as extensive or poor metabolizers
between the ages of 18 and 45

I - I.-vI-

n- so .1 rrrgcapsu1es,BatclT#‘FO‘l—T02‘r98

Benylin® Adult Formula (Dextromethorphan): 15mg/5ml, Lot # 24558L, Manufacturer: ParkeDavis
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Duration of treatment: Cohort 1: 3 periods with 2 single doses of 3 mg iloperidone and 2 single doses
of 80mg dextromethorphan given

Cohort 2: one period with a single 3 mg iloperidone dose given

Criteria for evaluation:

Safety and tolerability: Medical history, physical examination, vital signs, ECG, laboratory evaluations=: g... .5 .-.._ =3,‘ _ ._V _.= _=V- - -V-. ..=. = .37 7 7

Pharmacokinetics: Plasma and urine concentratlons of lloperfione and its metabolites P888991 and
P95-12113. Serum concentrations of dextromethorphan and its metabolite dextrorphan.

Statistical methods: An analysis of variance (ANOVA) model based on a parallel group design was
used to compare iloperidone, P88—8991, and P95—12113 PK profiles between Cohort 2 and Cohort 1 (first
period). The model was fitted to the log—transformed PK parameters.

mANDwmdmmmdmaa2m§mmd%gnw%mmmmmmm 
dextrorphan PK profiles from Periods 2 and 3. The model was fitted to the log—transformed PK
parameters. An ANOVA model based on a randomized block design was used to compare iloperidone,
P88—8991, and P95—12113 PK profiles from all three periods.

Results:

Safety and tolerability:

Adverse events (AEs) were reported by 20 of 27 subjects. The most common adverse events suspected
to be related to the study medications were dizziness, rhinitis, tachycardia, headache, nausea, and
vomiting. The frequency of AEs in the Cohort 2 (PM) was not significantly different than the frequency in
Cohort 1 (EM). However, the number of AEs per subject was higher in Cohort 1 (EM) than in Cohort 2
(PM). There were less AEs reported when iloperidone and dextromethorphan were given in combination
(n=14) versus iloperidone given alone (n=39) in Cohort 1. One subject (03) withdrew after the first dose
due to a primary adverse event of anxiety.

Pharmacokinetics:

Extensive vs. Poor CYP2D6 Metabolizers

Though the mean CW of iloperidone in extensive metabolizers (2.79 ng/mL) was only slightly higher than
in poor metabolizers (2.26 ng/mL), the exposure to iloperidone as measured by AUC0_,X. was 57% more in
poor metabolizers (46.3 ng*hr/mL) than in extensive metabolizers (29.4 ng*hr/mL). The elimination half-
life in poor metabollzers was prolonged by 88%. fince the apparent volume of distributlon ofTloperldone
was similar in both populations, this prolongation of the half-life of iloperidone in poor metabolizers was
due to a 43% decrease in the apparent clearance of iloperidone. The amount of unchanged iloperidone
excreted in urine was negligible (O.45% and 0.70% of the administered dose in extensive and poor

The mean CW of P88-8991, one of the metabolltes which IS formed via reductlon of lloperidone, was
"-. -- W14%mmz.fimTmmaEmW 
AUC0_x of P88—8991 also increased by 95% in poor metabolizers (mean of 96.4 vs. 49.4 ng*hr/mL). The
terminal elimination half—life was prolonged to 37.5 hr in poor metabolizers in comparison to 25.5 hr in
extensive metabolizers. Although the amount of drug excreted in urine as metabolite P88—8991 was
increased from 4.2% of administered dose in extensive metabolizers to 8.0% in poor metabolizers, the
renal clearance remained similar between extensive (46.5 mL/min) and poor (51.3 mL/min) metabolizers.

-' ;"u' '0" ;o 0*’ ;O"";ii‘O"IV; 95-07’-' -;ii"
was decreased significantly (by 87%) in poor metabolizer (4.5 vs 0.67 ng/mL). This decrease in Cm was
also reflected in AUCOW, which was decreased by 80%. The elimination half—life was prolonged from 23 hr
in extensive metabolizers to 30.6 hr in poor metabolizers. The amount of drug excreted in urine as
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metabolite P95—12113 was also significantly less (76%) in poor metabolizers. In spite of smaller amount
of metabolite being excreted in urine, the renal clearance of P95—1 2113 remained similar in both
population (66.4 mL/min in extensive metabolizers vs 75.0 mL/min in poor metabolizers).

Effect of Dextromethorphan on iloperidone pharmacokinetics

The mean plasma concentration vs. time profiles for iloperidone, following administration of iloperidone
alone and in combination with dextromethorphan, were superimposable. The mean maximum  

.-=- =----= =-.- _ -a-- .=:-. -eatthesamemeelian'
parameters of iloperidone were similar between both treatments. The differences in Cnax, AUCo_..., t«,.,
CLT/F, and V2/F between the two treatments were less than 4.0%.

The mean plasma concentration vs. time profiles of P88—8991 following administration of iloperidone alone
and in combination with dextromethorphan were essentially identical. The maximum concentration of the... - ... -. . .- . .. .- ..- ..- .--.- -. - . A .- ...V.V... ..  

.== .. . . .. . . . ax, - _m, . .
x: : 2.. -=- 7.0%.

c

1.9 3 :13:

The mean plasma concentration vs. time profiles of P95—12113 following administration of iloperidone
alone and in combination with dextromethorphan were also indistinguishable. The formation and
clearance of the metabolite were similar between treatments. The differences in Cm AUCo_.,, Ae, and

CLR between the two treatments were less than 6%, and the difference in ty, was about 13.0%.

Effect of iloperidone on Dextromethorphan’s pharmacokinetics

Dextromethorphan was absorbed quickly with a similar median tm, of 2 hrs following both treatments of
dextromethorphan alone and in combination with iloperidone. There was a 24% increase in the mean Cmax
value of dextromethorphan (7.0 vs. 8.68 ng/mL), however there was only a 9.6% increase in AUC0..,,
following combination treatment. The differences in t%, CLT/F, and V,/F were less than 10%.

The metabolitemm of dextmmefhmzphan was fmmecl quickly
and at the same rate with a median tma, of 2 hrs following both treatments. dextromethorphan alone and in
combination with iloperidone. The differences in Cm (1049 vs. 996 ng/mL) and AUC0_.,, (5776 vs. 5833
ng*hr/mL) between the treatments were less than 5%. However, concomitant administration of
iloperidone increased the elimination half-life of dextrorphan by 58% (4.55 vs. 7.17 hr).

CO|‘IC|l.lSiO|1S:

Exposure to iloperidone and P88-8991 was significantly increased (AUCOW by 57% and 95%,
respectively), while exposure to P95-12113 was significantly decreased (AUC0_.., by 80%) in poor
CYPZD6 metabolizers compared to extensive CYPZD6 metabolizers.

Poor and extensive CYP2D6 metabolizers tolerated the drug similarly and there were no safety concerns
in either population.

 

V‘ done and other- CXPZD6I ‘ .

 

be too small to be of clinical ' '

substrates is unlikely.

iloperidone and dextromethorphan were tolerated when given together or alone, with no clinically
significant findings in the safety assessments.

Date of the report:
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3 Ethics and Good Glinical Practice

This study was performed in accordance with standard operating procedures of the sponsor

Novartis, operating at the time of the study. These were designed to ensure adherence to GCP and

ensure the protection of the subjects, as required by the following directives in operation at the time:

1. Declaration of Helsinki, concerning medical research in humans (‘Recommendations Guiding

Physicians in Biomedical Research Involving Human Patients‘, Helsinlfi T964, amendedTol<yo

1975, Venice 1983, Hong Kong 1989, Somerset West, 1996).

2. Directive 91/507/EEC: The Rules Goveming Medicinal Products in the European Community.

3. US 21 Code of Federal Regulations dealing with clinical studies, parts 50 and 56, concerning

Informed Patient Consent and IRB approval.

4 1. Introduction

Schizophrenia is a severe mental illness that affects an estimated 1% of the world’s population.

Patients suffer from productive symptoms (e.g., hallucinations and delusions) and deficit symptoms

”Ii;4"| ’Ir'|;i’ I ’‘I' III ‘E "‘Ii’Iv" I’ I’v'I ‘i
--7  

chlorpromazine, haloperidol) has been demonstrated to be etfective in treating productive symptoms,

although this antagonism is also associated with extrapyramidal side effects, tardive dyskinesia, and

elevations in prolaclin levels.

"I ‘-IV‘ I III *1“ a I“ 4 I I ‘II ‘IIII‘IIIa|‘3II'.I‘

to one of a combined antagonism of serotonin DHT2 and dopamine D2 receptors. The discovery of

new pharmacological agents, Wl11Ch exhibit a more balanced, mixed D2/SHTZ antagomsm, has

resulted in a new generation of improved therapeutic agents (e.g., risperidone) that are effective not

only against productive symptoms but also deficit and cognitive symptoms of schizophrenia. These
all! IOI I‘lIII la ‘ ‘III! ‘I I‘ II I A‘ I ‘ I‘ I ‘xlal I III IIIIII III

 

 

e---. --.e : ee:- ' e - :.a::- ' e e.-e-:- -..‘

lloperidone is a mixed 1;/51-1'1’; antagonist with preferential afiinity for 51-1'1'2A receptors in humans

classifying it as a novel antipsychotic. lloperidone shares some phaimacologic characteristics with

clozapine, iispeiidone, olanzapine, and ziprasidone. Ilopeiidone also exhibits an afinity for human

e==.-.---- B: receptors and for rat serotonin SHEL. receptors, properties thatm%o 

‘iiii"l l’='i‘Ii‘ 3iV“‘;“ I l'= i" ““ 5 “‘I'ii‘I“l‘ 5"i_‘ has béefl

emons a e to bfid with high affinity to sites tlfit clfily resemble 5HT6sero 

dopamine D, receptor is primarily present in the nucleus accumbens with very low levels in the

caudate and putaineii. Taken together, these binding cliaracteiistics indicate that ilopeiidone may

result in enhanced control of psychotic symptoms with relatively little additional liability for inducing
-4.‘. «III: IIOOII

flopendone is extensively metabolized in the liver and is primarily eliminated via renal excretion. In

vitra human liver microsome studies and in viva human ADME data indicate that ilopeiidone

undergoes metabolism via at least three metabolic pathways: reduction, hydroxylation (mediated by

CONFIDENTIAL VNDA_01516693
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CYP2D6), and e-.n:_,- !..'.9I n-4,.-.9 9 _ I A‘ . .- 9 -. 9,. .u,q-._

=--==-- mpHsmaw%mewdu%d ,wMchh%anAEC%90°ogre%a

than that of the parent compound. The P89-9124 metabolite, resulting from 0-demethylation via

CYP3A4, was only a minor component in plasma Data from the human ADMP, study indicate that

the CYP2D6 pathway may play a more important role than originally thought. In this study the major

urinary components were P88-8991 and P95-12113, a metabolite formed along the CYP2D6

pathway. Since CYP2D6 is known to be polymorphic, with approximately 7- lO% ofthe Caucasian

population categorized as poor metabolizers of this isozyme, this study was conducted to evaluate

whether or not there are differences in the elimination of iloperidone in subjects genotyped as

extensive or poor metabolizers of CYP2D6. However, since iloperidone undergoes metabolism via

at least three metabolic pathways and the combination of P88—8991 and P95—121l3 in urine still

only accounted for approximately 7- 12% of the administered dose, differences arising due to

CYP2D6 polymorphism were not expected to have a. significant a.fi“ect on total clearance of

iloperi done.

In addition, the potential for drug-drug interactions will be explored in this study by using

dextromethorphan hydrobroniide as a CYP2D6 prototype substrate. The metabolism of

dextroinethorphan is very rapid and extensive, and primarily via the CYP2D6 pathway. A single oral

dose of 80 mg of dextromethorphan HRr allowed assessment of a. potential dnig interaction in the

CYP2D6 pathway.

A 3 mg dose was chosen for two reasons. Earlier studies indicated that this is the maximum single

oral dose that could be tolerated by normal healthy volunteers and also this is the minimum single

dose for which a phamiacokinetic profile can be elucidated (due to assay limitations at that time).

5 2.

Stu

dy 

0 To compare the elimination patterns of iloperidone and its metabolites in subjects genotyped as

poor vs. extensive CYP2D6 metabolizers

0 To assess the phannacokinetic interaction of iloperidone and dextromethorphan in subjects

genotyped as extensive metabolizers

6 3. 

6.1 3.1. Study design

This was a two-cohort, randomized, open-label, three-period crossover study. Healthy subjects

91-: :9 :;:-e- 91;: :.:n. :-l,!e--:.¢ee_:_ .:::-.e :gmCQhOfiland 
.5‘ =---aave--e-vs-9 see ‘ ' 9. “rs: - n----.6 i&Ceh6l=t°.

All subjects underwent a screening period. Subjects in Cohort l participated in a baseline period

(repeated prior to each treatment period), three treatment periods, and a study completion
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1; in Period 2 and 3 subjects received 80 mg dextromethorphan and 3 mg iloperidone + 80 mg

dextromethorphan in random order lloperidone plasma samples were collected for 72 hours after

administering iloperidone and loperidone + dextromethorphan. Dextromethorphan serum samples

were collected for 24 hours after administering dcxtromethorphan alone and for 72 hours after

administration of iloperidone + dextromethorphan. Subject activity was restricted for the first 10

hours after dosing to minimize adverse events that were expected due to ilope1idone’s alpha blocking

effects. Subjects were discharged from the unit after the last PK sample was drawn in each period.

All subjects in Cohort 1 had a 7 day washout between treatments.

Subjects in Cohort 2 participated in a baseline period, a treatment period, and a study completion

evaluation Subjects received a. light breakfast 50 minutes prior to dosing and were to be completed

30 minutes prior to dosing. Subjects received a single 3 mg dose of iloperidone. Plasma samples

were collected for 72 hours after dosing.

for C—l*l01m 2.

 
ii. -i...; i .."' .,. s..s 5. 5]. i i.i .I- .i-

Table 3.1-1. Treatment Design

:
 00- our dextrornetnorpl:ran+ I‘. 0 - no 01.:

‘— iloperidoneIQ !

7 iloperidone
Cohort 2/Sequence 1 iloperidone

The potential for drug-drug interactions was explored in this study by using dextromethorphan

 

 I 0. on our 4 . I’ I o 0 ur _n I4 - 3- u-no u 0 rs nu‘ nuu.n' -n

=!!='!'. .1‘. 1:‘! !'“=' i J‘. "-9! 9a.":

6.2 3.2. Study population

Nineteen subjects were genotyped as extensive CYPZD6 metabolizers and eight subjects were

genotvped as poor CYPZD6 metabolizers. All subjects were between the ages of 18 and 45 years.
-n.- , n-. , .-- - n- u,nn-:99. ,. 9 , u . _=rI‘0 . -., a nun. no 9

screening. Subjects were in good health as determined by past medical history, physical examination,

electrocardiogram, laboratory tests, pregnancy test (female subjects), and urinalysis. All subjects
were non— smokers.
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6.3 3.3. treatments

6.3.1 3.3.1. Investigational drug

Novartis provided the investigator with iloperidone l—mg capsules. Sufficient quantities of

investigational drug were administered: two 3mg doses (3 x l—mg capsules) to 18 subjects in

Cohofilandone1mgdose(3xl—mgcapafles)JoL$JbjemLmC12hoH2mdonesubjeam
Celtrettl.

The investigator purchased Benylin® (dextromethorphan HBr) Adult Fonnula, by Parke-Davis; 15

mg/5mL. All ten bottles of the dcxtromethorphan had identical lot numbers and expiration dates.

Identifier Quantity

Beny|in® Lot # 24558L Elixir 15mg/5m| 10 bottles
Adult Formula x 120 ml/btl

(dextromethorphan (1200m| total)
HBr)

Details regarding the labeling of study rrredicatil storage requirerrrerrts can be found in the Study

Protocol (Appendix 1).

 

 
 

  

Study center personnel administered study medication with 200 mL of water. Subjects were

instructed not to chew the medication, but to swallow it whole. The investigator checked each
u' "or I -' '- I" "-I .0’ .' ’. on

subjects was to occur at approximately the same time in all treatments. Unless perfonning a study

assessment, subjects were to rest quietly in a semi—recumbent position for 4 hours after dosing.

6.3.2 3.3.2. Blinding

This was an open—labeled studv.

6.3.3 3.3.3. Treatment assignment

Subjects who met all study criteria during baseline evaluations were sequentially assigned a subject

number within their cohort. For Cohort 1 (extensive metabolizers), subjects were numbered from O1

to 18. The replacement for Subject 03 was assigned number 103.Treatment sequences for each

subject number were outlined in he randomization schedule (Appendix 1). For Cohort 2 (poor

metabolizers), subjects were numbered from 19 to 26.

6.3.4 3.3.4. Concomitant therapy

Except for medication required to treat adverse events, no medication other than study drug was

allowed from the initial day of screening until all of the final study evaluations had been completed.

Administration of acetaminophen was acceptable but had to be documented in the CRFs. Decisions
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counter medications and vitamins) was to be clearly documented in the CRF.

6.3.5 3.3.5. Treatment compliance

Ill! .3 ' 1. . ‘I n .IllI Iqlll of the study d111,gs under the sirpenzisirm (if Ihfl

. .E H I . . 1 E.‘ .1 1.‘ ll.

P88-8991 and P95-12113, in plasma and urine. Dextromethorphan compliance was verified by

determinations of dextromethorphan and its metabolite, dextrorphan, in serum.

6.4 3.4. Study schedule and assessments

9 nu,-mn - ' 9 94-. g.,- ' ,,n- _,u 0, -. I _. p-or A4. .9 .u- :9 . . --I.-0 - .. ..-.9:

within -2 to -21 days prior to closing in Period 1. Screening evaluations included a past medical

history, physical exam, ECG, vital sigr1s, body temperature and weight, laboratory safety evaluations

(hematology, biochemistry, urinalysis), pregnancy test (female subjects), urine drug and cotinine

screens, hepatitis B, C and HIV serologies, and genotyping of CYP2D6 metabolism.

3. e‘ --e asthepenedetLasubjeet’seen&nueusrpresenee41tdiestudyfacflityw30

minutes prior to administration of the study drug, before each of the three treatment periods. Baseline

assessments included a review of the inclusion/exclusion criteria and past medical history, in order to

verify the subject still met entry criteria. An assessment of current medical conditions, a physical

examination, laboratory safety tests, vital signs, urine cotinine, pregnancy, and a drug screen were

performed and reviewed for study inclusion/exclusion criteria prior to dosing. Safety evaluations were

. 0 ‘I |c“n||‘.| I . i. .| |.|_‘ .I‘ dosing

Each treatment period started 30 r11ir1utes prior to dosing and consisted of a 72-hour or1- site

observation period for iloperidone PK blood sampling and a 24-hour on-site observation period for

dextromethorphan PK blood sampling. During the treatment periods, subjects fasted the night prior

0 on n0 .n -n.n-0 . II; n ' no 1; Ir an on. - I-.m-n .. an: - -0 . 0 on 0

-- ------—--- schedule {iloperidone alene, iloperidone ——

dextromethorphan alone). Treatment periods were separated by a washout interval of 7 days.

 

 

The study completion evaluation was performed after the last PK sample in Period 3 in Cohort 1 and

Pmm1m@m2m am¥awammumgg% 

The study schedule and the assessments required during the study were delineated in Post-text Table

11.1-1. All assessment procedures are described ir1 detail ir1 the Study Protocol contained in

Appendix 1.

Subjects were confined to the study center for at least 12 hours before administration of study drug

until 72 hours postdose in the iloperidone and iloperidone + dextromethorphan periods, and for 24

hours postdose in the dextromethorphan alone period.
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0 No strenuous physical exercise (e.g., weight training, aerobics, football) for 7 days before

dosing until after the study completion evaluation.

0 No alcohol for 72 hours before dosing until afier the study completion evaluation.

All subjects had to fast for at least 10 hours prior to the dose of study medication and continue to

fast for at least 4 hours thereafter. Lunch and dinner were served at —— 1300 and 173 0, respectively,

and a large snack was served at 2100 while domiciled.

During waking hours, subjects were required to have a fluid intake of at least 200 mL every 4 hours
in addition to fluid taken with the medication

 
before dosing. Consumption of these foods and beverages (i.e., coffee, tea, soda, chocolate) was

not permitted at any time while the subjects were domiciled.

6.4.2 3.4.2. Background and demographic assessments

-- . - ---- = =. ;=.-= .=--- :.~- .-a e---=;.=- elataincludeel a Checkefthe

inclusion/exclusion criteria, a medical history, recording of current medical conditions, date of birth,

sex, race, height, elbow breadth and frame size. The laboratory screens required for entering the

study consisted of a routine clinical chemistry and hematology screen, urinalysis, screens for drugs of

abuse (e.g., alcohol, benzodiazepines, amphetamines, cannabinoids, cocaine, and opiates), hepatitis

B and C, I-HV, cotinine, genotyping of CYP2D6 metabolism, and pregnancy tests in female subiects.

Dmg of repeat and

additional evaluations and any comments were documented throughout the study as required by the

Study Protocol. Details can be found in the Study Protocol and the sample Case Report Forms

provided in Appendix 1.

6.4.3 3.4.3. Safety assessments

Safety assessments included the monitoring and recording of all adverse events and serious adverse

events, regular checks of routine blood chemistry, hematology and urine values, ECG recordings,

measurements of vital signs, and physical examinations. Details on these assessments can be found in

the Study Protocol and the sample Case Report Forms provided in Appendix 1.

6.4.4 3.4.4. Pharmacokinefic assessments

Seven (7) milliliters (mL) of venous blood were drawn from the subj ect’s foreami vein to detennine

iloperidone plasma concentrations at the following times: predose, l, 2, 3, 4, 5, 6, 8, I2, 16, 24, 36,

48, and 72 hours post iloperidone dose(s).

' o iuleryals 0-3, eggs Thirty (31)) mL aliquots ofuJ_iJJe wen:

16-24, 24-48, and 48-72 hours post iloperidone dose(s).
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forearm '(intor:edtoppedtubes  

times: predose, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, and 24 hrs post dextromethorphan administered

alone and predose, 05, l 15, 2, 3, 4, 6, 8, 12, 16, 24, 36, 48 and 72 hours post

dextromethorphan and iloperidone administered in combination.

Allsampleswere

76”Cpendinganalysis.

J

 

7 4. Deviations from investigational plan

7.1 4.1. P 

Amendment 1: 16-Oct-98

The protocol was amended to expand the study population eligibility and increase recruitment ofboth

extensive and poor CYP2D6 metabolizing healthy subjects. The exclusion criteria were relaxed to

include subjects who donated or lost 400 mL or more of blood between 1 to 3 months prior to

dosing. Only those who donated or lost 400 mL or more of blood within 1 month prior to dosing
were excluded.

7.2 4.2. Other deviations from protocol

7.2.1.1  eds

Subjects were enrolled in the study with values for orthostatic changes outside the allowable limits

without investigator or sponsor review. The investigational center’s internal SOP’s for subject

enrollment required investigator’s review and discretion on a case-by-case basis only if the vital signs

of both supine and standing were out of range. The protocol’s inclusion criteria requested reviewing

I i I ..!s_,-..9I .,I'.'. .e..¢. Q -vs-..-.,,,-.9  ,‘10mm

= as blood pressure, or 2 .

7.2.1.2 Adherence to evaluation schedule

Vital signs were repeated if out of range at standing only instead of both supine and standing.

7.2.1.3 Adherence to treatment regimen

Subject 23 on day -26 and subject 26 on day -11 were administered dextromethorphan by the

study center at screening due to a testing error.
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8 5. 

8.1 5.1. Clinical data collection, database management and quality
control

Investigators entered the information required by the protocol onto the Novartis Case Report Forms

GCRFQ 3-pafi, -e -. ==- --. -2 3* 5 =.:- , K =..-: --=- e -.-«V-e

corrections or additions. The CRFs were forwarded to the Medical Documents Reception Center of

Novaitis by Novartis monitors or by the investigational site, one copy was reta.ir1ed at the

investigational site. The CRFs were received by Novartis and their receipt was to be recorded, the

original copy was to be placed in Central Files and the NCR copy was forwarded to the responsible

mmmm IfCRFsweLe sentditecizlytomoyartisby

investigati onal sites, they were reviewed prior to data entry.

  

  

Data items from the CRFS were entered into the study database using double data entry with

verification upon second entry. Text items (e.g. comments) were entered once and checked manually

agaiii.sttheCRFs

Subsequently, the information entered into the database was to be systematically checked by Data

Management staff, using error messages printed from Validation programs and database listings.

Obvious errors were corrected by Novartis personnel. Other errors or omissions were entered on

Data Query Forms. which were returned to the investigational site for resolution. A copy of the

signedDataQuer1yFormwaskeptwi4ehtheCRFs,- _-.. gg, ,g. , 7 Q . _ 5 .. g-— ... ;2.I IUIU VV U ‘I UIWII ‘'1 V U IU GUU I ¢II' V «I VII‘ 4 V  

aain e aa asewerema eaeren eiing a mm eac visi.

Concomitant medications were entered into the database and were coded using a WHO Anatomical

Therapeutic Chemical dictionary. Coexistent diseases and adverse events were coded using a

'Versionofthe\IVLl-l()AdVei‘Se "3‘ii‘ “"‘ii:" =1’ i"i‘iI“' H -- '

.earrdacodeassig1iedby“siteofev::fion,

using the WHO AnatomicaTTherapeutic Chemical (/XTC) dictionary.

 

Laboratory samples were processed through a central laboratory, PPD Pliarmaco and the results

were sent electronically to Novartis.

When the database was declared complete and accurate. the database was locked. Any changes to
n- c. .n.,- .|- n. n‘ 9 0 on a‘ sun‘ I i‘ A‘.I-. .11,‘-n-n n-L.--n

Leader, the Trial Statistician, and the Data Manager.

8.2 5.2. Bioanalytical data management and quality control

Samples and Sample Log Forms were shipped by the investigator to the Bioanalytics and
Phrm kini APK ,- '11 f a !_ll, An ,, A4. .- rm u mn f L M

Details on the analytical methodology, the method validation and the analytical within—study quality

control procedures and data are provided in the Bioanalytical Data Report (Appendix 5).
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data are the basis for all pharmacokinetic results in this report.

 

9 6. Data evaluation and statistical methods

All data was analyzed by Novartrs Pharmaceuticals personnel. Detailed rnfonnatron on safety

evaluations and statistical methods are located in Appendices 3 and 6, respectively.

9.1 6.1. General statistical considerations

9.1.1.1 Sample size determination

Sample size was deterinined‘by practical considerations.

9.1.1.2 Changes in the planned analyses

Descriptive statistics were only provided for demographic data, not for vital signs or ECGS.

9.2 6.2. % data

Demographic variables such as age, weight, height, gender, and race by cohort and treatment are

provided for all subjects who received at least one treatment.

All subjects who received at least one treatment were included in the safety and tolerability
evaluation.

9.3.1 6.3.1. Adverse events

. .._.-.-...=-._..=.==‘I II 1 I III? II uIV ‘

9.3.2 6.3.2. Cfinical taboratoryrvariabtes

All abnormalities are listed by subject and by treatment in Appendix 3. Out of range serum

chemistry, hematology and urinalysis values were evaluated for clinical significance.

 =—------- =-A - A=- ---A =-»--=- -A--=--.IIu'II' II .IIv an II I

Vital signs were examined for abnormal values (and relevant orthostatic Changes) for each subject

and such occurrences identified by subject and treatment.

9.3.4 6.3.4. Electrocardiographic evaluation

ECG abnormalities are listed‘by subject and treatment in Appendix 3, Table 0-1.
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9.3.56.3.5.Statlsl.icaLmethods

Descriptive summary statistics are provided for the demographic data. There was no inferential

statistical analysis performed for the data.

9.4 6.4. Pharmacokinetic evaluations

‘I comp etecl sulfitjec s were included int p amiaco 'ne 'c a aria ysis.

Plasma and urine concentrations for iloperidone, its metabolites, P88—8991 and P95— 12113, plus

serum concentrations for dextromethoiphan and its metabolite, dextrorphan, are expressed in mass

per volume units. All concentrations below the limit of quantitation or missing data are labeled as such

in the concentration data listings (see Appendix 5). Concentrations below the limit of quantitation

were treated as zero in summary statistics and for the calculation of pharmacolcinetic parameters.

Descriptive statistics of phamiacokinetic parameters include mean, SD, and CV. Since the tmx

parameter is generally evaluated by a nonparametric method, median values and ranges are given for

this parameter.

Pharmacokinetic parameters were determined using ron—compartmental method using WinNor1lin

Pro (Version 2.1).

9.4.1 6.4.1. Pharmacokinetic variables

All subjects who have completed PK profiles for iloperidone were included in the pharmacokinetic

data analysis. Plasma and urine concentrations of iloperidone, P88-8991, P95-12113, plus serum

concentrations for dextromethoiphan and dextrorphan were used to determine the following

phaimacokinetic parameters using norrcompartmental methods.

  

AUC04 : Area under the concentration—time curve (AUC) from time zero to the last

measurable sampling time point, calculated by linear trapezoidal method.

.A1lC‘0_.,.: A1 1C‘ from time zero to time infinity. This is calculated asfiAl T0,. --Q12»

‘ ‘ ‘ ‘ “ l ‘E i“ i|‘i Z-l“|---I‘5I‘I‘I‘iii‘
 .

XZ: Terminal elimination rate constant. The value of X2 is determined from the

slope of the regression line of lnC vs time with the following constraints: (i)

coefficient (r) of regression shoulcfbe 2 0.90.

Cmx: Maximum concentration observed postdose.

tmaxz Time at which the Cm“ occurs.

ti/2.

CLT/F: Apparent clearance of parent drug: Dose/AUC0_.., where F is the

bioavailability.
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CLT/fin * F: Apparent clearance of metabolite: Dose/AUC0,..,, where F is the

bioavailability of the drug and fin is the fraction of metabolite formed.

V2/F : Apparent volume of distribution of parent drug: Dose/(AUC* AZ), where F

is the bioavailability. (this term is also known as Vma).

V/f;*F'  *lA)whmF
.‘l . . .. _. . . is 

also known as Vm).

Ac Total amount excreted in urine.

CLR Renal clearance: Ae/AUC.)_..,

9.4.2 6.4.2. Statistical methods

Both plasma and urine data were used to derive PK parameters by tho noncompartmcntal method.

An analysis of variance (ANOVA) model was used to study the derived PK parameters after

Let y be a log-transformed PK parameter of interest The scheme of the ANOVA model here

assumes that y follows the statistical relationship

y = u + fixed/random effects + error,

where

> p. is the overall average of y.

‘P ‘fixed/random effects’ is a sum of fixed and/or random effects, depending on the objective being

addressed. The random effects are normally distributed with mean 0.

‘> ‘error’is1a1aandomvaiiab1e,nom4all§Ldistiq'hutedwithmeanO.

For the validity of the ANOVA standard model— checking procedures were carried out to ensure no

violation of assumptions.
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9.4.2.1
I . Qupzgs II I.

An ANOVA model based on a parallel group design was used to compare the PK profiles of

iloperidone, P88—899l, and P95—l2ll3 between Cohort 2 and the first period of Cohort 1. The

model was fitted to the log—transforrned PK parameters AUC0_g, AUC04, Cmx, CLR, CLT/F, and

A ‘. I A n ‘ n vailahle

In the ANUVA relationship described above, the fixed/random effect becomes ‘genotype" poor

(Cohort 2) vs. extensive (Cohort 1) metabolizers.

Cohort 2 was compared to Cohort 1 using the ESTIMATE statement in the SAS MIXED

procedure. The 90% confidence intervals for die dilferences in the least-square means between

Colrortfarrdfolrort l

the original scale were obtained.

Wilcoxon’s rank sum test was used to co111pare tmx between the two cohorts.

9.4.2.2 Effect of dextromethorphan on the pharmacokinetics of iloperidone

An ANOXA model based on¢m 

iloperidone, P88—8991, and P95— 121 13 from all three periods in Cohort 1. The log—transforrned PK

parameters AUC0_g, AUC04, Cmax, CIR, CLT/F, and Ae0.. were analyzed.

In the ANOVA relationship described above,

fiiedfrandorn effect — subj -- trt

" '

dextromethorphan VS. iloperidone alone.

To compare the test (iloperidone and dextromethorphan) and the reference (iloperidone alone)

treatments, the 90% confidence intervals for the ratio of the least square means of the two treatments

.-- on I -0 1; n‘ .n-n-nor 'iJ1SflCJi0.n5421

The non—parametnc W1lcoXon’s signed rank test for parred differences of tm between the two

treatments (iloperidone in combination with dextromethorphan vs. iloperidone alone) was performed.

9-423 EH I E.I .I II I I. I. [I I II I

mzWOVA1mddbfiwma2-b72 

dextromethorphan and dextrorphan from Periods 2 and 3 1n Cohort l. The model was fitted to the

log—transfo1med PK parameters AUC 0.8, AUC0_,, Cm“, and CLT/F .

In the ANOVA relationship described above,

fixed/random effect = seq + subj (Seq) + trt + per

where ‘seq is a. fixed sequence effect, ‘subj (seq) is a random subject-wifhin- sequence effect, ‘trt is

a fixed treatment effect (iloperidone and dextromethorphan VS. dextromethorphan alone), and ‘per’ is

a fixed period effect (Period 2 vs. 3).
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(dextromethorphan alone) were compared using the ESTIMATE statement in the SAS MIXED

procedure. Similar to the method in Section 6.4.2.1, the 90% confidence intervals for the ratios of

the least square means between the test and reference treatments were calculated.

In addition, the non-parametric WilcoXon’s signed rank test was performed for paired differences of

tmx between the two treatments (iloperidone in combination with dextromethorphan vs.

2: e---..-5-e-A =-9"

10 7. Results

10.1 7.1. Subject disposition

A total of 27 subjects (19 in Cohort 1, 8 in Cohort 2) underwent baseline and at least one dosing

period; 26 subjects (18 in Cohort 1, 8 in Cohort 2) completed the study. Subject O3 in Cohort 1 did

not participate in Period 2 due to adverse events in Period 1.

10.2 7.2. Background and demographic results

None of the subjects’ medical histories were directly relevant to the outcome of the study nor to the

interpretation of the results. A detailed listing of all subjects’ medical histories and concomitant

diseases at screening are listed in Appendix 3, Table 2- 1.

Subjects were requested not to take prescription drugs for at least one month prior to the first dosing

or over the counter medications for at least 14 days. Subject 11 took Advil on Day -7 for a

headache and Subject 13 took ibuprofen on Day -13 for a headache. Novartis and the investigator
all. ‘I III

Subject 25 on Day -26 and fibject 26 on Day -11 were admrmstered dextromethorphan by the

study center due to a testing error. This was discussed with Novartis and the investigator, and it was

decided that the two subjects could be entered into the study at a later date.

A detailed list of prior and concomitant medications is provided in Appendix 3, Table 2-2.
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10.2.3 7.2.3. Demographic data

The subject population consisted of 25 males (17 in Cohort 1, 8 in Cohort 2) and 2 females (Cohoit

1) with a mean (::SD) age of 29.84 (:2 6.09) years. Caucasians comprised 66.6% (n=18) of the total

population (52.6%, n=10, Cohoit 1/ 100%, n=8, Cohort 2), blacks comprised 3.7% (n=1) of the

total population (5.3%, n=1, Cohoit 1), Asians comprise 3.7% (n=1)of the total population (5.3%,

i=i—1, Cehert 1)mdmh 25.9° tr(n—7)( 368° cr(n—7)Cehei=t 1).Th 

(813) height andw 178.73 (-719) cm and 75.49(_8L.64) kg, respect'ive1yn(Appeird'rx 3,

Table 2-4).

10.2.4 7.2.4. Genotyping

--e-.- .. =- -. ;:-e- an ..-e e . e:e ' e -a-a- ..--e e-; , K--. -.- were enrgllediiq

Cohort1andeigl=1tsubjeetsvvereenr-olledinCohort2. Subka02wmgenwpw%m 

metabolizer, however the phenotype displayed in this study was like a poor metabolizer. The subject

was re—genotyped with a more sensitive assay, which also indicated the subject to be an extensive

metabolizer. Please see the phaimacokinetic section (Section 7.4.2) for detailed information on the

analysis ofPK data from this subject.

10.3 7.3. Safety and tolerability results

10.3.1 7.3.1. Serious adverse events

No serious adverse events or deaths were reported during the trial.

10.3.2 7.3.2. Adverse events

Adverse events were reported by 20 of 27 subjects (Appendix 3, Table 3- 1). The most common

adverse events suspected to be related to study medication were dizziness (16 episodes in 12

subjects), rhinitis (10 episodes in 8 subjects), tachycardia (5 episodes in 4 subjects), headache (5

episodes in 5 subjects), nausea (4 episodes in 3 subjects) and vomiting (2 episodes in 2 SLl5j ects).

Table 7.3-1. Adverse Events

Adverse Events Number of episodes/subjects

Iloperidone alone Dextromethorphan Iloperidone +

‘

rhinitis 2/2 5/5 3/32
--
-

---
*one event not suspected to be related to study drug
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mouth, rigors, fatigue which were suspted to be related to the study drug and tachycardia and
dyspnea which were not suspected to be related to the study drug Subject 03 was treated for

anxiety and followed 83 days post- study. His anxiety was not suspected to be related to the study

drug.

- -u- v ‘adverseeventsrepoitedby poorCVfP2B6nretabol'rzers(5m8Pi‘vls)wasnot

significantly different than those reported by extensive CYPZD6 metabolizers (15 in 19 EM) when

iloperidone was given alone (determined rising a hypothesis test for proportions [7-test], p>0.2).

However, the number of AEs per extensive metabolizer was double that of the poor metabolizers.

Within Cohort 1 (EM) the number of AEs reported after taking ilopcridonc with dcxtromcthorphan

(l4AEsm8wmw$ AEsmllwm%t9 Qnlyone

adverse event was reported after taking dextromethorphan alone.

 

10.3.3 7.3.3. Concomitant medications due to adverse events

There were no concomitant medications ta.ken while subjects were in the study.

10.3.4 7.3.4. Clinical laboratory findings

Laboratory evaluations were conducted at all baseline visits, prior to each treatment period and at

study completion. The frequency of laboratory abnormalities in the poor CYPZD6 metabolizers was

not significantly different than those in the extensive CYPZD6 metabolizers. The number of

laboratory abnormalities (outside the expanded normal ranges) between the treatments in Cohort 1

was \L'u:I11a]ly the same (4 after 

iloperidone plus dextrornethorphan). This is not taking into consideration that some subjects had lab

abnormalities outside the normal ranges before being dosed with any medication. No clinically

significant abnormalities were reported; no subject was excluded from continued participation in the

study due to a laboratory abnormality. lndrvidual data are fisted in Appendix 3. Abnormal values

were [lagged a11d are listed by subject and visit and by laboratory test ir1 Appendix 3, Tables 4-2A,

B, and C.

10.3.5 7.3.5. Vital signs

Blood pressure and pulse were measured at all baseline visits, all treatment periods and at study

completion. Assessments were taken either after 3 minutes in a supine position or at both 3 minutes

in a supine and standing position to assess orthostatic changes. (See Post text table 11.1-1 for the

evaluation schedule).

Values outside the nonnal range for systolic and diastolic blood pressures and radial pulse were

observed in both the supine and standing position during the course of the study (Appendix 3, Table

5-2). Values ranged from 76 to 140 mmHg for systolic blood pressure (normal range: 90-140

mmHg) and from 48 to 96 mmHg for diastolic blood pressure (nonnal range: 50-90 mmHg).
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_ -. ..-,9 9. .1 ...: n-,,,_, ‘.II‘,I__ .1 -, no -. .9IIII!| ranged from 48 to 1L8 bpm

Many of the subjects (both EM and PM) had increased pulse rates after standing post iloperidone

doses (both alone and in combination). This is expected with standing and more so when given with

iloperidone, which has alpha-receptor blocking effects.

Subject 03 had an increased pulse rate of 48 bpm between Baseline l, and 4 hours post close (58 to

106 bpm, repeat 116 bpm). The subj ect’s pulse remained increased at 12 hours post dose (97 bpm)

and remained above their baseline value (58 bpm) at study completion (72 bpm). There were no

other symptoms of orthostatic hypotension. The subject withdrew from the study due to anxiety.

1&3£ 7.3£. E 

ECG evaluations were conducted at screening, all baseline visits. and study completi on. Subjects l3

and l4 were enrolled in the study with ECG abnonnalities. Sponsor and investigator approval was

given. Subject 13 had mild nonspecific T wave changes at screening and throughout the study.

Subject 14 had mild right axis deviations at screening, Baseline l, 2, and 3. Subject 103 had a

 no1=n‘taiEC 3-— "‘I““‘i“""“‘"‘i“i’i‘

10.4 7.4. Pharmacokinetic results

10.4.1 7.4.1. Assay performance

10.4.1.1

.- ...... .- .-. =+* .... .-i -. . ..-....._.- ...o-- .
 

all three analytes. The calibration cuive model used was weighted linear regression with a weighting

factor of l/x2 for iloperidone and P88—899l and 1/yz for P95—l21l3.

Within—studV assav validation was performed by analysis of QC samples together with the study

samples The range of quality control

I -A - I ngxmr, 07.4070. and 46-43 8% 0 l98-49849 99.J.o4°.Hmd

3.9- lO.2% for P88-8991 and 0.4-400 ng/mL, 97-lOl%, and 7- l 1% for P95-12113, respectively.

The results are presented in Table 7.4- 1.

Table 7.4-1.

10.4.1.2 Iloperidone in plasma

Nominal cone. in QC Number of Mean Recovery Precision*

Sample Determinations [% of nominal conc.] [%]

[ng/mL] 
CONFIDENTIAL VNDA_01516708
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‘L0.4.L3 P88-8991 in plasma

 

 
. Mean Recovery Precision‘

Sample Determinations [% of nominal conc.] [%]

[ng/mL]
0.198 9 99.0 10.2

0395 7 & &2J

99.49 9 104 .0 514

198.0 9 100.0 3.98

10.4.1.4 P95-12113 in plasma

Nominal cone, in QC Number of Mean Recovery Prer:ision*

Sample determinations [% of nominal conc.] [%]

[ng/mL]  
* coefficient of variation: (100 - standard deviation/mean)

The limit of quantitation for plasma analysis was 0.05 ng/mL for ilopeiidone, 0.1 ng/mL for P88-

8991 and 0.2 ng/mL for P95-12113. For details on assay performance see Appendix 5.

10.4.1.5 lloperidone, P88-8997!, and P95-T2113 assay performance in urine
 
 
 

  >l<
 

all three analytes. The calibration curve model used was weighted linear regression with a weighting
factor of l/X7.

samples.

e.2e7—resr.e rrg7‘rnL, re2—1r8°o and 4.2—13.e°,o for e.396—t9&e ng/mL, l06—l68'3o

and 3.5-7.7% for P88-8991 and 08-400 ng/mL, 102-107% and 3.5-9.8% for P95-12113,

respectively. The results are presented in Table 7.4-2.

Table 7.4-2. Summary of within-study assay validation in urine

10.4.1.6 lloperidone in urine

Nominal cone. in QC Number of Mean Recovery Precision*

Sample Determinations [% of nominal conc.] [%]

[ng/mL] 
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10,443 P88-8994 in urine

 

 

 
Sample Determinations [% of nominal conc.]

[ng/mL]
0.396 6

4515 6

193$ 6

10.4.1.8
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10.4.19 P95-12113 in urine
‘. I a I I ‘ I I ‘ I

Sample determinations

[ng/mL]
0.800 4

LQCLD 4

400 4
 

* coefficient of variation: (100 0 standard deviation/mean)

The limit of quantitation for urine analysis was 0.1 ng/mL for iloperidone, 0.2 ng/mL for P88-8991

and 0.4 ng/mL for P95—121l3. For details on assay performance see Appendix 5.

I‘ II: QIITIQ 9I,I,n9p: pga,n,._, 9:I9n,n.:I.:.II  

The calibration curves were fitted to ln y = a*(lri X)2 + b*ln X + c with a coefiicient of correlation

higher than 0.999 for both analytes

Within—study assay validation was performed by analysis of QC samples together with the study

samples. The range of quafity control samples and their correspoiicliiig accuracy and precision Wene

0.148-17,3 ng/mL, 101-105% and 3.6-6.3% for dextromethorphan and 1.5-175.0 ng/mL. 101-

104% and 4.3—5.8% for dextrorphan, respectively. The results are presented in Table 7.4-3.

Table 7.4-3. Summary of within-study assay validation in serum

 
10.4.1.1 2 Dextrorphan in serum

Nominal cone. in QC Number of Mean Recovery Preclsion*

Sample Determinations [% of nominal conc.] [%]

[ng/mL]  
The limit of quantitation for serum analysis was 0.05 ng/mL for dextromethorphan and 0.5 ng/mL for

dextroiphan. For details on assay performance see Appendix 5.
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10.4.2 Z.4.2. P 

At screening, Subject 02 was genotyped as an extensive metabolizer; however inspection of PK

information following dextromethorphan administration indicated that this subject could have the

phenotype of a poor metabolizer. This subject was genotyped a second time with a more sensitive

assay and still had an extensive metabolizer genotype, so PK parameters were analyzed including as

' lusienefsubjectézresultedinnesignifieaiatchangeefthe

'. Ila!" ' .-.II I I‘ i ‘V. " 1" .—13,7.4-1'4,7.4-1‘5j,l?1'l‘€II1‘€3I1P1§

parameters were calculated including this subject as an extensive metabolizer.

10.4.2.1 Extensive vs. poor CYP2D6 metabolizers

Themeaneeneentratienvs.timeplotsforiloperidone,P88—8994, wdP%47113m 

iii ‘” :56‘ - :‘ i “" ‘G in 7.4-1, T.-4-2, and 7.4-3, The mean

pharmacokinetic parameters are presented in Tables 7.4-4, 7.4-5, and 7.4-6 for ilopeiidone, P88-

8991, and P95—12113, respectively. Individual plots and phairnacokinetic parameters are presented

in Appendix 4.

10.4.2.2 lloperidone Pharmacokinetics

floperidone was absorbed quickly with a median (range) tmx of 2.5 (2-3) hr in extensive

metabolizers and slightly delayed in poor metabolizers to 3.0 (1-4) hr. The corresponding mean

(CV) Cmax values were 2.79 (27%) and 2.26 (13%) ng/mL, respectively. The exposure to

iloperidone as measured by AUC0_.,. was 57% more in poor metabolizers than in extensive

metabolizers. The elimination half-life was prolonged by 88% and the apparent clearance decreased

by43_°ZoiJJpQQI II‘ no ‘ I‘ an n 0 n 1.: ‘I . n-nn- -. - -0 ' II‘ .. n‘ " -

(0.45% and 0.70% of the administered dose in extensive and poor metabolizers, respectively).
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Figime 7.4-1. Mean plot; of iloperidgne in extensive and poor QYP2D6
metabolizers following a 3 mg single oral dose of ilopetidone

0.‘

 

  
N

—O— Extensive CYP 2D6 Metabolizers
—I~ A Poor CY3 2D6 MctobolizcrsMeanPlasmaIloperioneConcentrationng/nL) O_

O 12 24 36 48 60 72

TLm_e I'lJ_r)

Table 7.4-4. Mean (CV%) iloperidone pharmacokinetic parameters in extensive

and poor CYP2D6 metabolizers following a 3 mg single oral dose of

flopendone

PKP Mean (QV°/o)
Extensive Poor % Dii‘ference**

T....x (hr)' 2 5 (2-3) 3 (14)

C (ng/mL) 2.79 (27) 2.26 (13) -19.0

AUCO... (ng*hr/mL) 29.4 (36) 46.3 (17) 57.4

t‘|' (hr) 17.6 (36) 32.8 (21) 88.3

CLT/F (L/hr) 116.5 (39) 66.4 (16) -43.0

VZ/F (L) 2868 (49) 3095 (19) 7.9

Ae (% of dose) 0.45 (69) 0.70 (34) 35.7

CLR (mL/min) 8.2 (56) 9.28 (25) 13.1

‘Median (Range)

** % Difference = (Poor — Extensive)/Extensive X 100

3Q

 
10.4.2.3 Metabolite P88-8991 Pharmacokinetics

The mean (CV) maximum concentration of P88-8991, a metabolite formed Via reduction of

iloperidone was increased bv 44% from 2.32 (30%) ng/mL in extensive metabolizers to 3.33 (20%)

ng/mL in poor metabolizers. The AUCUAX) of P88-8991 also increased by 95% in poor metabolizers

(mean (CV) of 96.4 (21%) Vs. 49.4 (43%) ng*hr/mL). The mean (CV%) terminal elimination half-
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administered dose in extensive metabolizers to 8.0% in poor metabolizers, the renal clearance

remained about the same (46 5 ml/min and 51 3 ml/min) respectively)

Figure 7.4-2. Mean plots of metabolite P88-8991 in extensive and poor CYP2D6

 

MeanPlasmaP88-8991Concentration(ngmL) 
Table 7.4-5. Mean (CV%) P88-8991 pharmacokinetic parameters in extensive and

poor CYP2D6 metabolizers following a 3 mg single oral dose of

iloperidone

PKPaeme*ers
% Difierence“

TM 00‘ 4.0 <3-6) 4.5 <3-6) :

Cmax (ng/mL) 2.32 (30) 3.33 (20)

CLT/fm*F (L/hr) 68.7 (32) 32.3 (20)
Vz/fm*F (L)
Ae (% of dose) 4.2 (57) 8.0 (30)

** % Difference = (Poor — Extensive)/Extensive X 100
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10142.4

The maximum concentration of P95- 12113, a metabolite formed via CYPZD6 isozyme metabolism,

was decreased significantly (by 87%) in poor metabolizers (4.5 vs 0.67 ng/mL). This decrease in

Chm was also reflected in AUC0_m, which decreased by 80%. The elimination half—life was prolonged

from 23 hrs in extensive metabolizers to 30.6 hrs in poor metabolizers. The amount of drug renally

excreteekas--use - ' . a - v - ° - -ma: - lnspiteof

extensive metabolizers VS 75.0 mL/min in poor metabolizers).

Figure 7.4-3. Mean plots of metabolite P95-12113 in extensive and poor CYP2D6

metabolizers following a 3 mg single oral dose of iloperidone

 
—.— Extensive C‘/P 2B6 metabolizers
-I~- Poor CYP ZD6 metabolizers  MeanPlasmaPS5-12113Concenlratio(ng/mL) 
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 Table 7.4-6. Mem(CV° P -1211 h rm kin i r m r in x n iv n
poorC¥P2D6meIabolizer&ioHominga3mgsingJeoraldoseoI

iloperidone

PK Parameters Mean (CV%)

% Drrerence“
Tm mo‘ 6.0 (3-16) 8.0 (3-12) :
i

Auco... <ng*hr/mL)

CLT/fm*F (L/hr) 21.5 (41) 101.4 (26) 380.9

VZ/fm*F (L) 730.3 (53) 4520 (53) 519.1

‘Median (Range)

** % Difference = (Poor — Extensive)/Extensive X 100

 
10.4.2.5 Effect of dextromethorphan on iloperidone pharmacokinetics

Tl1e mean concentration VS. tin1e plots of iloperidone, P88-8991, and P95-12113 following

administration of iloperidone alone and in combination with dextromethorphan are presented in

Figures 7.4-4, 7.4-5, and 7.4-6, respectively. Mean pharmacokinetic parameters for iloperidone,

P88-8991, and P95-12113 following both treatments are presented in Tables 7.4-7, 7.4-8, and

74-9 respectively. Individual plots and phannacokinetic parameters are listed in Appendix 4.

10.4.2.6 Iloperidone Pharmacokinetics

The mean plasma concentration VS. time profiles of iloperidone, following administration of

iloperidone alone and in combination with dextromethorphan, are superimposable and

indistinguishable. The mean maximum concentration of iloperidone following administration of

iloperidone alone (2.79 ng/mL) and in combination with dextromethorphan (2.75 ng/mL) appeared

at the same median time of 2.5 hr. The phamiacokinetic parameters for iloperidone were similar

between both treatments. The differences in Cm“, AUCo_.,., t;/,1, CLT/F, and V,/F between the two
treatments were less than 4.0%.
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Figtie 7.4-4. Mean plgte Qf ilgperigjgne fgllgwing a 3 mg single gral ggse of
I I I..I II I I. I. .II 80mg

single oral dose of dextromethorphan HBr

-0- Hoperidone Alone
—I~- Hoperidone + DextromeihorphanNeaPlasmaIloperidoeConcentration(ng/mL) 

0 12 24 86 48 60 72

Time (hr)

‘Fable 7.4-7. Mean (CV%) ' '

single oral dose of iloperidone administered alone and in combination

with an 80 mg single oral dose of dextromethorphan HBr

 

PK Parameters Mean (CV%)
_____ _ _____ _ ° nce**

alone dextromethorphan

e

m

e
V2/F (L) 2868 (49) 2756 (42) -3.9

Ae (% of dose) 045 (69) 0.51 (69) 13.3

CLR (mL/min) 8.2 (56) 9.6 (55) 17.0

‘Median (Range)

 
** % Difference = (ilo with dextro - ilo alone)/ilo alone X 100
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The mean plasma concentration vs. time profiles for P88- 8991 following administration of

iloperidone alone and in combination with dextromethorphan are also indistinguishable. The maximum

concentration of the metabolite appeared in the plasma at the same time. The differences in Cm“,

AUCO.rn, and tr/2 between the two treatments were less than 7.0%.

Figure 14-5. Mean plots of P88-8991 of

iloperidone administered alone and in combination with an 80 mg

single oral dose of dextromethorphan HBr

|\) 01

N O
—I— Iloperidone Alone
—I- - Iloperidone + Dextromethorphan

& Ul

A O

O 01MeanPlasrraP88-8991Concentration(ng/mL)
O ‘o
 

Time (hr)
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Table 7.4.-8. Me3n(CV%) P88-&Q91 pharmacokinetic parameters following a 3 mg

. I QB] I of . . . . . . .

with an 80 mg single oral dose of dextromethorphan HBr

PK Parameters Mean (CV°/o)

Iloperidone Iloperidone with %
alone dextromethorphan Difference**

:
Cmax (ng/mL) 2.32 (30) 2.47 (37)
AUCDM (ng*hr/mL) 49.4 (43) 50.6 (40)

25-15(45) 27.0 (49)
CLT/fm*F (L/hr) 68.7 (32) 67.7 (37) -1.5

vz/rm*F (L) 2343 (45) 2436 (50)
Ae (% of dose) 4.2 (57) 4.6 (49)
CI-R (mL/min)
*Median (Range)

** % Difference = (ilo with dextro - ilo alone)/ilo alone X 100

 
’r0.4.2T8 Metaboiite P95-T2113 Pharmacokinetics

The mean plasma concentrafion vs. time profiles for P95-12113 following administration of

ilopeiidone alone a11d in combination with dextromethoipharr are also indistinguishable. The fonnation

and clearance of the metabolite were similar between treatments. The differences in CMX7 AUC0_oo7

Ae, and CLR between the two treatments were less than 6° o; the difference in t1/2 was about 15 0° 0.
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FigLle7.4-6. M n I fP -1211 f II win
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single oral dose of dextromethorphan HBr

J8 01
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—.— Iloperidone Alone
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Table 7.4-9. Mean (CV%) P95-12113 pharmacokinetic parameters following a 3 mg

single oral dose ofiloperidone administered alone and in combination

with an 80 mg single oral dose of dextromethorphan HBr

PK Parameters Mean (CV%)

lloperidone Ilopericlone with % Difference“
alone dextromethorphan

Trnax lhfl 6*-913-*6? &91‘4-16) --

Cm (ng/mL) 4.5 (321) 4.? (35) 0.0

AUC0...(ng*hr/mL) 153.8 (26) 155.1 (30)
26.2 (32)

CLT/fm*F (L/hr) 21.5 (41) 21.4 (36) Q
v.(f..*F (L) 739.3 (53)
Ae (% ordose>

 
CLR (mL/min) 66.4 (26) 70.0 (29)
‘Median (Range)

** % Difference = (ilo with dexlro — ilo alone)/ilo alone X 100

 10.4.2.9

The mean concentratron VS. trme plots of dextromethorphan and dextrorphan followlng admrnrstratron

of dextromethorphan alone and in combination with iloperidone are presented in Figures 7.4-7 and

74-8, respectively. Mean phannacokinetic parameters of dextromethorphan and dextrorphan
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10.4.2.1 0 Dextromethorphan Pharmacokinetics

Dextromethorphan was absorbed quickly with a similar median tmax of 2 hrs following both

I-.m-n 5 1-.qnnaiuun.n . or .n ' uuunn . n trust‘ In‘ or uni;

means (CV) ef Cm were 7.9 (133%) and &.68 (121%) Hg,#1i1L. Altheugh there was ar24°e

difference in the mean Cm“ Values, the coefficients of Variation were high. The differences in AUC0_.,.,,

tu//2, CLT/F, and V2/F were less than 10%.

 

Figure 7.4-7. Mean plots of dextromethorphan following an 80 mg single oral dose

 

witha3mgsing|eora|doseof1'17ope1'idorre

—O— Dextromethorphan Alone
4 —I--  neMeanDexromethorphanConcentration(ngimL
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TabLe7.4-10. Me-2m(CV° xr m h r h n h rm kin i r m r f ll win
an 80 mg single oral dose of

alone and in combination with a 3 mg single oral dose of iloperidone

PK Parameters Mean (CV%)

Dextromethorphan Dextromethorphan %
alone with iloperiodone Difference**

 
 

Tmax (hr) 2.0 (1 .5-4) 2.0 (1-3)

Cmax (rig/mL) 7.0 (133) 8.68 (121)

AUC0_.., (ng*hr/mL) 76.0 (203) 83.3 (195)

t1,/2 (hr) 7.2 (19) 7.3 (29)

CLT/F (L/hr) 2792 (76) 2561 (82) -8.2

V2/F (L) 27430 (76) 25825 (88) -5.8

*Median (Range)

*" % Difference = (Dextro with Ilo - Dextro alone)/Dextro alone X 100

 
10.4.2.11Dextrorphan pharmacokinetics

The metabolite dextrorphan, fonned via CYP2D6 metabolism of dextromethorphan, was fonned

quickly and at the same rate with a median tmx of 2 hrs following both treatments of

dextromethorphan alone and in combination with iloperidone. The corresponding means (CV) of

Cm” were 1049 (22%) and 996 (23%) ng/mL, respectively. The differences between the treatments

for Cm” and AUCO.oo were less than 5%. However, concomitant administration of iloperidone

rs r;-c‘ I" '.1 —' - o I"i'0"'I'.' b758°o(Z1.55“Vs.7.l7”l’[1’).
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Fig;Le7.4-8. M nl f xrrhnfllwin n m inl rl f

MeanDexlrorphanConcetration(ng/mL)
O 12 24 36 48 60 72

Time (hr)

 'Fab|e‘7.4-T1. Mean (CV%)

mg single oral dose of dextromethorphan HBr administration alone

and in combination with a 3 mg single oral dose of iloperidone

PK Parameters

2.01154)
1049 (22)
5776 (17)

(hr) >
/

m*F (L)

Tm

C

4-55(32
CL; 1‘ *F LLLDL) 1L0 (LLQ)

74.3 <53) 115.3 (48)
‘Median (Range)

"* °/o Difference = (Dextro with Ilo - Dextro alone)/Dextro alone X 100

 
1D.4.2.1?Wletabolic Ratio

The mean ratios of AUCO_oo of metabolite P88-8991 to ilopeiidone and metabolite P95-12113 to

ilopctidonc following administration of ilopciidonc alone in CYP2D6 extensive and poor
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usage; .1 . 4.,IQ 9.!‘ A ..I g-..I.I.9In-..n9-gn4n ' 1. ,:n_ -, u-H499 .1 _ 4.. -. 9 1.1-.-.9 in Table_7.4-

1”. The mean Faties efAUCr,.w of ' ' ' '

and without iloperidone is also presented in Table 7.4- 12. Individual ratios are given in Appendix 4.

 

Table 7.4-12. Mean (CV%) of ratios of metabolite to parent drug following

iloperidone and dextromethorphan administration

Group Extensive metabolizers Poor
metabolizers

 
   

Treatment Iloperidone Iloperidone + Dextromethorphan Iloperidone
alone Dextromethorphan

P88/iloperidone 1.77 (33) 1.81 (34) —— 2.11 (22)
 Em.{
 fln£nfij ° ' ° 9137559

methorphan

The ratios of AUCO_oo of P88-8991 to iloperidone following administration of iloperidone alone and

TheiatiesferP95-

 
expected, the ratios for P95-12113 to iloperidone in poor metabolizers was almost 10 fold less than

in extensive metabolizers. Since iloperidone metabolized via CYPZD6 isoenzyme pathway was

obstructed in poor metabolizer. conversion of iloperidone to P88— 8991 via reduction increased. This

' " -0 n n_n- '11!" 9 Ol‘IO|I‘ no ' on n- u - II ' -.1.-n-

---..:e r. However, this increase could notwmfie 

 

12113 formation.

The ratios of AUCo_M of dextrorphan to dextromethorphan following administration of
 

 
I‘ ICII‘I.III¢I 1 CI‘ cl‘ I IIIIIu.I AlICI‘IUUI’ A‘ ‘ II 1 I. all. It II’uII II

9 e-.-:9--:-e-e-.4 es:-e-e-u ..- -1’ Dee-.-A.--: -:--.-.:--:.-:9: --::-e

altereddttetothe & $rCYP2D6 isoenzyme. ' 62,

who was genotyped as an extensive metabolizer, had a dextrorphan to dextromethorphan AUCO—oo
ratio that was 25 fold less than the mean AUC0..., ratio for the rest of the extensive COl‘lO1‘t.

10.4.3 7.4.3. Statistical results

1T).4.3.1 Pharmacokinetics ofiloperidone between poor and extensive CY|72D6
metabolizers

The statistical analysis results from ANOVA model are summarized in Table 7 .4— l 3.
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T@Le 7.4-13. Leasj:-squares mean ratio of PK parameters from ANQVA of p9_or_vs.
 

Parameter Least—squares mean ratio " 90% confidence interval +

iloperidone /\UCU_8 1.659 (1 .306,2.107)

Auc0_, 1.474 (1.161,1.871)

CW 0.860 (0.691 1.069)

7 Crnax @307 (0r59541r933)

CLR 1.280 (0.878,1.867)

ii: CLT/F 0.603 (0.475,0.765)

Aeo_, 1.599 (1 .067,2.396)

P88-8991 AlJCO_g 7,057 (1,671,7,596)

AUC0_. 1.85 (1 .482,2.308)

CW 1.476 (1.203,1.811)

CLR 1.166 (0.906,1.501)

A904 1.933 (1 .426,2.619)

P95-12113 AUC0_s 0.208 (0_165,0_261)

KUC0_, 0.145 (0.T07m.2U2)

CW 0.147 (0.105,0.204)

CLR 1.131 (0.940,1.361)

* Ae0_1 0.197 (0.148,0.261)
+- m @extensive  r: a11d_t_l:i.=-Q 

interval were obtained from the analysis of logarithmically transformed data.

’P- A residual outlier, contributed by Subject 103, was identified; removal of the outlier resulted in the
confidence interval no longer containing 1.

1: Since CL/f = dose/AUCH, the least-squares mean of CL/f and its 90% confidence limits were
obtained by taking the reciprocals of those of AUCH.

*: A residual outlier, contributed by Subject 02, was identified; exclusion of the subject resulted in no
 .

In general for both iloperidone and P88-8991, subiects genotvped as poor metabolizers had an

AUC0_g, AUC04, and Cm” more than 1.5 times greater than the extensive metabolizers. The only

exception was Cm, for iloperidone, wl1icl1 was less in poor metabolizers.

However, for P95-12113 much less exposure in terms of AUC0.g, AUCo.t, and Cmx was observed

in poor inetabolizers. The difference between the two cohorts was highly significant.

The renal clearances were similar in all cases between the two cohorts. Wilcoxon s rank sum test

showed no significant difference in tum between the two cohorts.

10.4.3.2 Effect of dextromethorphan on the pharmacokinetics of iloperidone

‘‘‘‘‘IV‘ “I ‘ i“ 4I“='* ‘|“I““h'
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T®Le 7.4-14. Leasj:-squares mean ratio of PK parameters (AuQo.g, ALJQO4, Qmx, QLR,
QLq£F, amiAeg_.) tmnLAND\lA of 

iloperidone alone

Parameter I east-squares mean ratio + 90% confidence interval ’'

iloperidone AUCM 1.013 (0.958,1.071)

AUCM 1.015 (0.962,1.071)

Qma L995 (Q31 1.1412)

CLR 1.198 (0.972,1.478)

I CLT/F 0.987 (O.935,’l.O43)

Aem 1.133 (0.940,1.366)

P88—899’l AUCFLR 1.025 (0.968,’l .085)

AUCM 1.013 (0.955,1.073)

Cmax 1.056 (0.985,1.132)

" CLR 1.151 (0.993,1.335)

Ax-20.‘ 1.119 (0.976,1.284)

P95-12113 AUCM 1.005 (0.961 ,1.050)

AUCM (r987 (Cf9’39,1.037)

Cmax 1.015 (0.960,1.073)

CLR 1.044 (0.969,1.124)

Aem 1.030 (0.965,1.099)

+2 The ratio of least-squares means and the 90% confidence interval were obtained from the
analysis of logarithmically transformed data.

1: Since CLT/F = dose/AUCM, the least-squares mean of CLT/F and its 90% confidence limits were
obtained by taking the reciprocals of those of AUCM

*: A residual outlier, contributed by Subject 05, was identified; exclusion of the subject resulted in no
significant change of the least square estimate and confidence intervals.

In general, the mean PK parameters AUC0.g, AUC0.[, and Cmax were not altered when

- -- -- '-ea =-. =-- - ' --~..  0.gj 4;UCU.t,anel

 

About 10% more iloperidone and its metabolite P88—8991 were renally excreted when

dextromethorphan was co-administered with iloperidone compared to iloperidone alone; however

this change was not significant. Wilc0x0n’s signed rank test for paired differences of tmax between the  VVC I"I . 7 CI‘ 5 E Vi I VIC VV "'Ii ‘I i I VI V7 CI‘ Vi . VIC . EVEVI "C C

sigriificant difference for both iloperidone and its metabolites (1388-8991 and 1393-

10.4.3.3 Effect of iloperidone on the pharmacokinetics of dextromethorphan

The analysis results from ANOVA were summarized in the Table 7.4- 15.
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T®Le7.4-15. Leas} r m nri fPK rm r A A _

flf) m

dextromethorphan alone

Parameter I east-squares mean ratio ’' 90% confidence interval "

Dextromethorphan AUC0_8 1.123 (1 .008,1.251)

AUC04 1.171 (1 .045,1.311)

cm 1264 (J.Q5:i.J.517)

I CLT/F 0.891 (0.800,0.992)

Dextrorphan AUC0.8 1.007 (0.980,1.034)

AUCo_. 1.027 (0.995,1.060)

* Cm“ 0.945 (0.910.0.980)

I: The ratio of |east—squares means and the 90% confidence interval were obtained from the analysis of
logarithmically transformed data.

I: Since CLT/F = dose/AUC0.g, the least-squares mean of CLT/F and its 90% confidence limits were obtained by
taking the reciprocals of those of AUC0_3.

*: A residual outlier, contributed by Subject 02, was identified; exclusion of the subject resulted in no
significant change of the least square estimate and confidence intervals.

The exposure (AUC0_g and AUC0_t) of dextromethorphan was significantly increased in subjects

when ilopeti done was co— administered However, for dextrorphan there were no significant changes

in AUCM and AUC04 between the two treatments.

The peak concentration was higher for dextromethorphan yet lower for dextrorphan in subj ects with

ilopeiidone co— administered.
7 ,.  

‘vie '-cu‘ C r ii * vv;' 6: 0 io*'gu 1:" 1'0 *0 ;r ii’ ' on‘:

that tmx for dextromethorphan was reached earlier in subjects to whom ilopeiidone was co—

administered than those given dextroinethoiphan alone. For dextroiphan, no dil‘l‘erence in t,m
between the two treatments was found.

11 8. Discussion

Ilopeiidone is extensively metabolized by the liver with only about 0.5% of unchanged ilopeiidone
eliminated via renal excretion. In vitro human liver microsome data and in viva human ADME data

identified three major pathways for metabolism of iloperidonez reduction. hydroxylation (mediated by

CYP2D6), and Cidmthylation rmedratmi by  dy,the main

component in plasma was round to be the reduced metabolite F878-8991, wlfich had an Al R5 70-

90% greater than that of the parent compound. The 1389-91 24 metabolite, resulting From 0-

demethylation via CYP3A4, was only a minor plasma component. The CYPZD6 pathway may play

an important role in the metabolism of iloperidone because the 0c—hydroxy ketone metabolite, P94-

11840, undergoes further oxidation and decarboxylation via CYPZD6 to P95- l2l l3. P95-12113

51-IT2,and

alpharreceptors, so it is Since CYPZD6 i is

polymorphic, with approximately 7—lO% of the Caucasian population categorized as poor

metabolizers, this study was conducted to evaluate whether there was a difference in the metabolism
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an 2., -,9: 9 est-99--. an.-,-J _,g-,,._ 1-9.: at; ,_ I '9 :._:n_ - and poor

-‘user . .- .e=:=- .-- ==--.. = e-.;:-.; -.-. :=- - as‘: by

dextromethorphan hydrobromide as a CYP2D6 prototype substrate.

Exposure to iloperidone was significantly higher (57%) in poor metabolizers with a 90% confidence

interval of 130-210%. The increase in exposure was also associated with increase in half-life by 88%

mmmwm m:e°o.mmwmmm,m 
n

i _ _. ' :9 - - - I ‘ - - ' -
I 4lI4 I 4 II I - I 4 IIV 03 03 I 07 I V V

 
7

in poor metabolizers. This was consistent with what was expected in this population.

Approximately 23.85% of the iloperidone dose was renally excreted in extensive metabolizers as

either parent drug, P88-8991, or P95-12113; whereas, only 13.2% of drug was renally excreted ir1

III '4II' --0 ‘II II I '4I" ‘I 4 04' III ‘HUI’ . ‘

iloperidone is also metabolized to other metabolites, it is likely that formation of these metabolites

may have increased to compensate for the complete elimination of iloperidone.

 

The renal clearance of P95— 121 13 was similar in both populations. This may be due to the fact that

polymorphic inpairment in metabolism in poor metabolizers only affected the formation of P95-

IZTI3 but not its elimination. The elimination of P95-121 13 mainly occurred via renal excretion
without further metabolism.

Since the metabolite P88—8991 is formed by reduction of iloperidone via reductase enzymes, it is

unlikely that the polymorphically impaired 2D6—enzyme metabolism capacity in poor metabolizers will

a1Tect the rnetabolisrn and/or excretion of P88- 8991. I11 spite of this fact, CHM and AUCo_M of P88-

8991 in poor metabolizers were increased by 43% and 95%, respectively, in comparison with

extensive metabolizers. The amount of unchanged P88— 8991 in urine was also increased by 2-fold in

poor metabolizers. A logical explanation of such phenomenon is that in order to compensate for the

reduced formation of P95-121 13 more iloperidone was metabolized to P88-8991 in poor

metabolizers. However, The formation of metabolite P88-8991 could not fully compensate the lack
I I I I - J III‘II ' I ‘ I "“ I ‘ ‘I III ‘VIII ‘7

 

as mentioned earlier.

Even though the exposure of iloperidone and its active metabolite are higher in poor CYP2D6

metabolizers, the frequency of adverse events reported was not significantly different than those

reported by extensive CYPZD6 metabolizers, when iloperidone was given alone. However, the

number of [E5 per extensive metabolizer was double that of the poor metabolizers. Clinically there

does not appear to be a safety concern in either of the 2 groups.

Though pharmacokinetic properties of iloperidone were significantly altered in poor CYPZD6

metabolizers, concomitant administration of dextromethorphan, a CYP2T)6 substrate, did not change

the phamracokinetic properties of iloperidone or its metabolites. The plasma concentration vs. time

curves for iloperidone, P88—899l, and P95—l2l13 following iloperidone alone and combination

treatment with dextromethorphan were essentially identical. The 90% confidence intervals for AUC 0.

co and Cm” of iloperidone were 96- 107% and 91- 1 1 1%, respectively. Concomitant administration of

iloperidone altered the phannacolclnetic properties of dextromethorphan only to a small degree,
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was lrGl—l°5° o. "Phis may indicate v

excretion of other drugs which are primarily metabolized via CYPZD6.

 

Within Cohort 1 (EM), the number of AEs reported after taking iloperidone with dextromethorphan

was less man after taking iloperidone alone. Subjects in Cohort l were all exposed to iloperidone
alenefrPst—inPe1=iedlafldthefi .-as--'6 6.-‘er’ a‘-a“"-..-..v.--- - H.‘ a

II‘II" 9"!’ . a‘III II-'09:---.-.

adverse event was reported afier taking dextromethorphan alone.

  

Overall, the 3 mg iloperidone dose was well tolerated by healthy volunteers, whether given to poor

or extensive CYPZD6 Inetabolizers, or when adtninisleled alone or i11 cornbination with
I"O'9IaI

12 9. Conclusions

0 Exposure to iloperidone and P88—899l was significantly increased, while exposure to P95-

12113 was significantly decreased in poor CYPZD6 metabolizers compared to extensive
CYPZD6 metabolizers.

0 Poor and extensive CYPZD6 metabolizers tolerated the drug similarly and there were no safety

concerns indicated in either population.

0 ln extensive metabolizers, dextromethorphan did not alter the metabolism of iloperidone; changes

in dextromethorphan pharmacokinetics when a 3 mg dose of iloperidone was coadministered

appeared to be too small to be of clinical relevance. Thus, an interaction between iloperidone
and other CYPZD6 substrates is unlikelv.

0 lloperidone and dextromethorphan were tolerated when given together or alone, with no lasting

clinically significant findings in the safety assessments.
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