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Background: Paliperidone palmitate (PP) is a long-acting injectable formulation of an atypical
antipsychotic, paliperidone. Its dose can be expressed in milligram or milligram equivalents
(mg eq) of active paliperidone (39, 78, 117, 156, and 234 mg of PP correspond to 25, 50, 75,
100, and 150 mg eq of paliperidone). The recommended initiation dosing regimen for PP is
150 [day 1]/100[day 8] mg eq. Labeling guidance allowed a * 2 day window for the day 8 injec-
tion that provides more flexibility with patient scheduling and avoids missing the day 8 initiation
dose. Recently, expansion of the day 8 dosing window from *2 to +4 days has been approved
in the United States based on results obtained from the model-based simulations and review
of safety data presented here.

Methods: The predicted exposure for the recommended initiation regimen of PP was com-
pared with day 1/day 4, and day 1/day 12 dosing scenarios; each scenario was compared with
the highest clinically evaluated initiation regimen (150[day 1]/150[day 8] mg eq) and to the
recommended 6 mg/day oral dose of extended-release paliperidone.

Results: Simulated exposures with PP 150 mg eq on day 1 and 100 mg eq on days 4, 8, or 12
overlap considerably, with +3 ng/mL variation in median maximum plasma concentrations.
Based upon pharmacokinetic bridging/bracketing, the peak concentration with PP 150/100 mg
eq [days 1/4] was lower than that with the highest initiation regimen. Exposures for PP 150 mg
eq on day 1 and 100 mg eq on days 4, 8, or 12 were maintained close to those of 6 mg of pali-
peridone extended-release.

Conclusion: These simulations indicate that using the expanded dosing window of +4 days
has little effect on paliperidone exposure. A review of the overall pattern of treatment-emergent
adverse events did not identify any new safety risks associated with the expanded dosing
window.

Keywords: dosing window expansion, initiation regimen, long-acting-injectable,
pharmacokinetic bridging, paliperidone palmitate, population pharmacokinetics

Introduction

Poor compliance with long-term treatment is a common problem associated with all
chronic medical conditions and can be particularly problematic among patients with
schizophrenia. This poses major challenges in ensuring continuous antipsychotic
therapy. In these patients, continuous antipsychotic therapy is essential for achieving
sustained symptom control and reducing the risk of relapse and rehospitalization.
Long-acting injectable antipsychotics provide a sustained release profile, resulting
in therapeutic concentrations over several weeks and eliminating the need for daily
dosing. Thus, long-acting injectable antipsychotic medications, which are administered
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by a health care professional on a regular schedule, provide
uninterrupted drug delivery with a convenient dosing inter-
val, and also offer information about the patient’s condition
during known treatment adherence. Taken together, these
characteristics provide greater potential for continuous
effective exposure in patients treated with long-acting
injectables.

Paliperidone palmitate (PP) is a once-monthly, long-
acting injectable formulation of paliperidone approved in
several countries for the treatment of schizophrenia in adults.
The dose of PP can be expressed in mg or as mg equivalents
(mg eq) of active paliperidone. Specifically, 39, 78, 117, 156,
and 234 mg of PP correspond to 25, 50, 75, 100, and 150 mg
eq of paliperidone.

Following intramuscular administration of two initiation
doses given one week apart in the deltoid muscle, PP is admin-
istered monthly at doses ranging from 25 to 150 mg eq, in
either the deltoid or gluteal muscle.! The recommended initia-
tion regimen for PP is 150 mg eq on day 1 followed by 100 mg
eq on day 8, using a 1.0 inch needle in patients < 90 kg and
a 1.5 inch needle in patients = 90 kg.? Based upon data from
model-based pharmacokinetic simulations and clinical trials,
the label provides guidance to health care providers when
patients miss the day 8 initiation dose, indicating that
it may be administered within £2 days, without a clini-
cally significant impact on the plasma concentrations of
paliperidone.® Recently, an expansion of the dosing window
from +2 to +4 days for a missed day 8 injection has been
approved by the United States Food and Drug Administration
(FDA); the PP label has been updated accordingly.'# We
report results of the analysis, that formed the basis for the PP
label update. The analysis included model-based simulations
to evaluate the potential effects of the day 8 dosing window
expansion on paliperidone plasma exposures and potential
implications on the safety and efficacy profile.

Materials and methods
Pharmacokinetic data from clinical

trials for model verification

Pharmacokinetic data from two multiple-dose studies of
PP in patients with schizophrenia were used to support
the model-based simulation exercise. The first study was
a long-term (53-week), open-label, study (ClinicalTrials.
gov identification, NCT01150448) in which PP was admin-
istered with an initiation regimen of 150 mg eq on both
days 1 and 8 in the deltoid muscle, and then once monthly
in the deltoid or gluteal muscle.’ The second study was a

randomized, double-blind, double-dummy, active-controlled,
13-week study (ClinicalTrials.gov identification number,
NCT00589914) in which the initiation regimen was 150 mg
eqon day 1 (deltoid), and then 100 mg eq on day 8 (deltoid).
In both studies, blood samples for the pharmacokinetic
analysis were collected at baseline and at regular intervals
thereafter. Detailed study designs and methodologies for
these studies have been described previously.>

Steady-state pharmacokinetic data for paliperidone
extended-release were available for: 31 patients with
schizophrenia from a randomized, double-blind, placebo-
controlled study (ClinicalTrials.gov identification number,
NCT00074477), in which paliperidone extended-release was
administered for one week;” and 140 patients with schizo-
phrenia who underwent an oral tolerability test with 6 days
of paliperidone extended-release treatment before receiv-
ing PP in a randomized, double-blind, placebo-controlled,
13-week study (ClinicalTrials.gov identification number,
NCT00590577).

Plasma concentrations of paliperidone for all pharma-
cokinetic samples were determined using validated liquid
chromatography coupled with a tandem mass spectrometry
method, with a limit of quantification of 0.1 ng/mL.>”

Dataset preparation and analysis software
Dataset preparation was performed using SAS® version
9.1.3 (SAS Institute Inc, Cary, NC, USA) and S-Plus®
6.2 software (Insightful Corporation, Seattle, WA, USA). The
database was prepared according to the format required by
the NONMEM software. Analyses were performed using the
nonlinear mixed-effect approach as implemented in NON-
MEM® V and VI (NONMEM users guides, Icon Develop-
ment Solutions, Ellicott City, MD, USA) and visualization
of results was performed using S-Plus® version 6.2.

Pharmacokinetic simulations

The simulations are based on two historical popula-
tion pharmacokinetic models for PP!® and paliperidone
extended-release,'! which have been described in detail
and used for simulations in a previously published
report.’ Briefly, a one-compartment model with first-order
elimination was used to simulate the pharmacokinetics
of paliperidone after intramuscular administration of PP.
The absorption submodel allowed a fraction of the dose
to enter the central compartment fairly quickly via a zero-
order process. After a lag time, the remaining fraction of
the dose entered the systemic circulation via a first-order
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process that determined the shape of the pharmacokinetic
profile following intramuscular injection. In addition, the
pharmacokinetics of paliperidone extended-release was
simulated using a two-compartment disposition model
with linear elimination from the central compartment. Oral
absorption was described using a sequential zero order
input into a depot compartment and first-order absorption
with a lag time from the depot to the central compartment.
To assess further the predictive performance of the his-
torical population models, a visual predictive check'? was
performed for plasma profiles from the above-mentioned
studies. Data from only the first 5 weeks from two studies>¢
were utilized for the PP visual predictive check because the
objective of the analysis was to assess the model’s ability
to predict the pharmacokinetic profile after different PP
initiation regimens.

Datasets were simulated based on the fixed effect (typical
parameter estimates and covariate effects) and random
effect (intrapatient variability, interoccasion variability, and
residual variability) estimates in the historical PP population-
pharmacokinetic model.'® Simulated datasets had study design
features and covariates (ie, dosing information and demo-
graphics) similar to the above-mentioned studies. A visual
predictive check was performed after the 5th, 50th, and 95th
percentiles were calculated from the simulated profiles.'
These percentiles were superimposed on the raw observed
data to allow assessment of model predictability. All plasma
samples with quantifiable concentrations of paliperidone,
with date and time of sampling, including the dosing his-
tory, were used in the plots for the visual predictive check.
Using the same methodology, a visual predictive check
was also performed to assess the ability of the population
pharmacokinetic model for paliperidone extended-release!'!
to predict steady-state levels of paliperidone at the recom-
mended 6 mg dose. The observed paliperidone data and
demographic characteristics for the paliperidone extended-
release visual predictive check were derived from the studies
by Kramer et al’ and Pandina et al.3

Once the historical population pharmacokinetic mod-
els were verified (ie, the visual predictive checks were
found to be satisfactory), these models were used for the
simulation exercise. Paliperidone plasma concentrations
were simulated based on final estimates of the popula-
tion pharmacokinetic models for PP'’ and paliperidone
extended-release.!' For each dataset, the covariates of
interest were obtained by resampling from the patient
covariates (ie, the patient is the resampling unit) available

in the population pharmacokinetic database'* and the joint
distribution of patient-specific characteristics was main-
tained. A 5000-patient Monte Carlo simulation of pharma-
cokinetic profiles was conducted for various scenarios, as
described in Table 1. Medians and 90% prediction intervals
were computed from the simulated profiles to allow visu-
alization of results. The first set of simulations compared
the recommended initiation dosage of 150 mg eq on day 1
followed by 100 mg eq on day 8, with PP initiation doses
(150 mg eq and 100 mg eq) administered on day 1/day 4 and
on day 1/day 12. The second set of simulations compared
the administration of the second initiation dose (100 mg
eq) on day 4, day 8, or day 12 with initiation regimen of
150 mg eq on both days 1 and 8. The third set of simula-
tions compared the recommended daily dose (6 mg) of
the oral formulation paliperidone extended-release with
the 150/100 mg eq initiation doses administered on days
1 and 4, days 1 and 8, and days 1 and 12.

Finally, safety data during the first 5 weeks of two
previous clinical studies (ClinicalTrials.gov identification
numbers, NCT00590577 and NCT01150448) of PP>® were
compared in order to assess the potential safety profile with
an initiation regimen of 150 mg eq on day 1 and 100 mg eq
on day 4.

Results

Visual predictive check

Pharmacokinetic profiles obtained during the first 5 weeks
from 407 participants who received the initiation regimen of
150 mg eq on day 1 and 100 mg eq on day 8,° were compared
with the simulated profiles in order to verify the PP population

Table | Summary of paliperidone palmitate initiation regimen
simulations

Set of simulations Each subset was

compared with

First set
PP 150 mg eq/100 mg eq day |/day 4
PP 150 mg eq/100 mg eq day I/day 12

PP 150 mg eq/100 mg eq
day |/day 8 (recommended
initiation dosage)

Second set

PP 150 mg eq/100 mg eq day |/day 4
PP 150 mg eq/100 mg eq day |/day 8
PP 150 mg eq/100 mg eq day I/day 12
Third set

PP 150 mg eq/100 mg eq day |/day 4
PP 150 mg eq/100 mg eq day |/day 8
PP 150 mg eq/100 mg eq day |/day 12

PP 150 mg eq/150 mg eq
day |/day 8 (highest clinically
tested dosage)

Paliperidone ER (oral) 6 mg
once-daily (recommended oral
dosage)

Abbreviations: ER, extended-release; PP, paliperidone palmitate; mg eq, milligram
equivalents.
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pharmacokinetic model. Similarly, the pharmacokinetic data
from 199 participants who received the initiation regimen
of 150 mg eq on days 1 and 8° were also compared with the
simulated profiles. The results of these comparisons showed
that the simulated profiles obtained using the PP population
pharmacokinetic model were similar to the pharmacokinetic
profiles obtained in two PP clinical studies (Figures 1 and 2).
It should be noted that the observed concentrations are
slightly higher than the simulated values in Figure 2; however
the difference is likely to be clinically irrelevant. Moreover,
the simulated curves for 150 mg eq/150 mg eq initiation
(see next section) will represent conservative predictions
since the actual concentrations will be higher than the model-
based predictions at the higher doses. In addition, the PK
profiles for 150 mg eq/100 mg eq and 150 mg eq/150 mg eq
day 1/day 8 from study NCT00590577 have been recently
published and these profiles were compared with the model
based predictions.* For study NCT00590577 the model
accurately predicted the exposure for both the lower and
higher initiation regimens. Thus, the small discrepancy in

predictions for NCT01150448 could in part be due to a study-
related effect. Finally, the paliperidone extended-release data
from previous studies’® show considerable similarity with
the population pharmacokinetic simulation for paliperidone
extended-release at steady-state for the 6 mg dose (Figure 3).
These comparisons add confidence to the population phar-
macokinetic models and support their use as simulation tools
for assessing the day 8 £ 4 day dose window for PP.

Simulation exercises

When comparing the effects of different days for the sec-
ond initiation dosing, the comparisons were quantitatively
characterized (Table 2) in addition to their visualization.
Simulated plasma concentration profiles of PP with a second
initiation dose administered on day 8 * 4 days versus the
recommended dayl/day 8 regimen showed considerable
overlap, with a £3 ng/mL variation in median maximum
plasma concentrations (Figure 4). These minor differences
suggest that PP 150 mg eq administered on day 1 followed
by 100 mg eq administered 4 days around the recommended
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Figure | Comparison of model-based projections versus observed data for the initial 5 weeks of treatment with PP |50 mg eq on day | followed by 100 mg eq on day 8.

Abbreviations: mg eq, milligram equivalents; PP, paliperidone palmitate.
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Figure 2 Comparison of model-based projections versus observed data for the initial 5 weeks of treatment with PP 150 mg eq on both days | and 8.

Abbreviations: mg eq, milligram equivalents; PP, paliperidone palmitate.

day 8 dose has minimal effects on the pharmacokinetic
profile. Furthermore, the concentrations for the day 1/day 4
regimen exhibited a minor excursion that exceeded the expo-
sure window for the recommended day 1/day 8 regimen by
approximately one day around the peak plasma concentration
(C,,.), which is probably clinically irrelevant.
Administration of the second initiation dose of PP
(100 mg eq) at day 4, day 8, or day 12 produced plasma expo-
sures that did not exceed the maximum exposure observed
with the initiation regimen of 150 mg eq on day 1 and
150 mg eq on day 8 (Figure 5). The peak concentration from
the PP 150 mg eq on day 1 and 100 mg eq on day 4 administra-
tion was below the paliperidone exposure observed with the
initiation regimen of 150 mg eq on days 1 and 8 (Figure 5).
Based upon the pharmacokinetic bridging or a bracketing
approach, exposure of paliperidone with 150 mg eq on day 1
and 100 mg eq on day 4 falls within the exposure range
for the recommended initiation regimen of 150 mg eq on
day 1 and 100 mg eq on day 8 and the highest initiation
regimen of 150 mg eq on both days 1 and 8. This indicates

that the proposed flexible dosing around the recommended
day 8 injection would not pose a safety concern during the
initiation phase.

Finally, comparison of paliperidone exposures from
multiple daily doses of 6 mg of paliperidone extended-
release (recommended oral dose) with PP 150 mg eq
administered on day 1 followed by 100 mg eq on day 4,
day 8, and day 12 showed that the plasma concentrations of
paliperidone were only slightly higher than the desired pali-
peridone extended-release 6 mg exposure during the month
after the second initiation dose (Figure 6). This indicates
that the proposed flexible dosing around the recommended
day 8 injection would not pose an efficacy concern during
the initiation phase.

Safety

Review of safety data from the clinical studies that evaluated
the highest initiation regimen of PP (150 mg eq on day 1 and
150 mg eq on day 8) indicated that the highest initiation regi-
men was well tolerated with a safety profile similar to that
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Figure 3 Comparison of model-based projections versus observed steady-state data for the recommended daily dose of paliperidone ER (6 mg).

Abbreviation: ER, extended-release.

observed with the recommended initiation regimen (Table 3).
No new or clinically significant treatment-emergent adverse
events were noted with the highest initiation regimen.

The overall incidence rates and specific reports of treatment-
emergent adverse events were generally similar across the two

Table 2 Quantitative comparison of simulated peak exposures
with paliperidone palmitate initiation regimens

Set of simulations Median peak concentration
(% change versus

comparator group)

First set

PP 150 mg eq/100 mg eq day |/day 8
PP 150 mg eq/100 mg eq day |/day 4
PP 150 mg eq/100 mg eq day I/day 12
Second set

PP 150 mg eq/150 mg eq day |/day 8°
PP 150 mg eq/100 mg eq day |/day 4
PP 150 mg eq/100 mg eq day |/day 8
PP 150 mg eq/100 mg eq day I/day 12

29.8 ng/mL (N/A)
31.2 ng/mL (4.8%)
26.7 ng/mL (~10%)

34.6 ng/mL (N/A)
31.2 ng/mL (—9.9%)

29.8 ng/mL (—14%)

26.7 ng/mL (-23%)

Notes: *Comparator group, recommended initiation dosage; "comparator group,
highest clinically tested initiation dosage.

Abbreviations: PP, paliperidone palmitate; mg eq, milligram equivalents; N/A, not
applicable.

initiation regimens (PP 150 mg eq on both days 1 and 8 versus
150 mg eq on day 1 and 100 mg eq on day 8). Headache, insom-
nia, akathisia, anxiety, schizophrenia, diarrhea, injection site
pain, fatigue, nasopharyngitis, and tachycardia were reported
in =5% of patients in any treatment group (Table 3).

Overall, there were very few serious treatment-emergent
adverse events observed in study NCT00590577,% and were
limited to psychiatric events that were likely because of inade-
quate treatment of the underlying disease. No safety signal was
detected for the 150/150 mg eq treatment group on the basis
of these findings. Likewise, the pattern of serious treatment-
emergent adverse events in the study NCT01150448° was con-
sistent with worsening of the underlying disease state.’ Neither
the nature nor the frequency of serious treatment-emergent
adverse events in the study NCT01150448 suggested a new
safety signal for patients treated with PP 150 mg eq on both
day 1 and day 8.

Discussion
The previously recommended initiation regimen of PP sup-
ported administration of a second initiation dose within 2 days
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Figure 4 Pharmacokinetic simulations of the PP with second initiation dose (day 8) window expanded to +4 days. (A) PP 150 mg eq on day | and 100 mg eq on day 8 versus
150 mg eq on day land 100 mg eq on day 4. (B) PP 150 mg eq on day | and 100 mg eq on day 8 versus |50 mg eq on day | and 100 mg eq on day 12.
Notes: Y axis represents paliperidone concentrations in ng/mL. Lines and shaded areas (pink and gray hatched regions) represent the medians and 90% prediction intervals.

Abbreviations: PP, paliperidone palmitate; mg eq, milligram equivalents.

of the recommended day 8 injection (days 6 through 10) when
the scheduled day 8 dose could not be administered on time.
This previously suggested a 2 day window around the
recommended day 8 injection did not have a clinically sig-
nificant impact on plasma paliperidone concentrations.’ The
modeling results presented here provide support for a more
flexible initiation schedule with a +4 day dosing window for
administration of the second dose, ie, the second injection

can occur between day 4 and day 12, to avoid a missed day 8
injection and offer a more convenient dosing schedule for
stable patients (approved by the FDA in August 2012).* This
increased flexibility in initiation is also valuable clinically,
because increasing restrictions on length of hospital stay for
acute treatment of psychosis make it difficult to complete
initiation of PP in many inpatient settings. Furthermore,
once discharged from the hospital, follow-up visits may not
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Figure 5 Pharmacokinetic simulations for PP doses 150 mg eq and 100 mg eq with day |/day 4, day |/day 8, and day I/day 12 initiation regimens compared with the highest
initiation regimen (150 mg eq/day | followed by 150 mg eq/day 8). (A) PP 150 mg eq on both days | and 8 versus 150 mg eq on day | and 100 mg eq on day 4. (B) PP 150 mg eq
on both days | and 8 versus 150 mg eq on day | and 100 mg eq on day 8. (C) PP 150 mg eq on both days | and 8 versus 150 mg eq on day | and 100 mg eq on day 12.
Notes: Y axis represents paliperidone concentrations in ng/mL. Lines and shaded areas (blue and gray hatched regions) represent the medians and 90% prediction intervals.

Abbreviations: PP, paliperidone palmitate; mg eq, milligram equivalents.
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Figure 6 Pharmacokinetic simulations for PP doses 150 mg eq and 100 mg eq with day |/day 4, day |/day 8, and day |/day 12 initiation regimens compared with the
recommended daily dose of paliperidone ER (6 mg). (A) Steady-state 6 mg paliperidone ER versus PP |50 mg eq on day | and 100 mg eq on day 4. (B) Steady-state 6 mg
paliperidone ER versus PP 150 mg eq on day | and 100 mg eq on day 8. (C) Steady-state 6 mg paliperidone ER versus PP 150 mg eq on day | and 100 mg eq on day 12.
Notes: Y axis represents paliperidone concentrations in ng/mL. Lines and shaded areas (blue and gray hatched regions) represent the medians and 90% prediction intervals.
Abbreviations: PP, paliperidone palmitate; ER, extended-release; mg eq, milligram equivalents.

be scheduled until several weeks after the discharge. Such
gaps in treatment for patients whose symptoms are not fully
stabilized may lead to clinical decompensation and rapid
rehospitalization.

It has been shown that gaps in medication of as few as
1-10 days can double the likelihood (odds ratio 1.98) of
hospitalization due to relapse' and lead to increased suicide
attempt rates.'* Relapses are associated with higher costs
for inpatient services as well as for outpatient services and
medications.' Because of the close links between psychotic
relapse and noncompliance with antipsychotic medication,

Table 3 Treatment-emergent adverse events reported in =5%
of patients in any dose arm, by clinical trial

PP dosage NCT00590577°8 NCTO0I1150448°
150 mgeq/ 150 mgeq/ 150 mgeq/
100 mg eq 150 mg eq 150 mg eq
day l/day 8 day l/day 8 day l/day 8
(n=76) (n=176) (n=199)
Patients 42 (55.3) 51 (67.1) 126 (63.3)
with TEAEs, n (%)
Headache 6(7.9) 7(9.2) 19 (9.5)
Akathisia 5 (6.6) 4(5.3) 12 (6.0)
Injection site pain 7 (9.2) 7(9.2) 26 (13.1)
Insomnia 5 (6.6) 8 (10.5) 17 (8.5)
Anxiety 4(5.3) 3339 6 (3.0)
Schizophrenia I (1.3) 4(5.3) 4 (2.0)
Nasopharyngitis I (1.3) 2 (2.6) 16 (8.0)
Diarrhea 4 (5.3) 3(3.9) 5(2.5)
Fatigue 4 (5.3) 0 0
Tachycardia 1 (1.3) 1(1.3) 16 (8.0)

Abbreviations: PP, paliperidone palmitate; mg eq, milligram equivalents; TEAEs,
treatment-emergent adverse events.

it is important to identify ways to improve adherence. Any
method that can potentially reduce the need for follow-up
after hospital discharge may ultimately lead to lower relapse
rates over time. The greater flexibility for providing an earlier
second initiation dose should help bridge these problems in
continuity of care for unstable, recently relapsed patients
and so support continuous effective antipsychotic exposure
to this patient population.

The objectives of this analysis were two-fold. We sur-
mised that injection of the second dose on day 4 is likely to
produce a higher C__ . In order to evaluate the potential safety
issues, we needed to determine whether this initial higher
exposure would still be lower than the exposure observed
with the previously tested highest initiation regimen of PP
(150 mg eq on both days 1 and 8).>® On the other hand, the
initiation regimen of 150 mg eq on day 1 with the 100 mg
eq injection extended to day 12 may result in a lower pali-
peridone concentration, which may fall below the therapeutic
range, resulting in decreased efficacy. Thus, a simulation
exercise was carried out to assess whether expansion of
the dose window to avoid a missed dose would likely pose
either an efficacy or safety concern.

The highest initiation regimen of PP (150/150 mg eq) pre-
viously studied has been found to be generally well tolerated
and has a safety profile similar to the currently recommended
initiation regimen (150/100 mg eq, Table 3). A comparison of
the 150/100 mg eq and 150/150 mg eq groups indicated that
the frequency, but not type, of treatment-emergent adverse
events was numerically increased with the dosing regimen
of 150 mg eq on both days 1 and day 8 compared with the
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recommended dosing regimen of 150 mg eq on day 1 and
100 mg eq on day 8. This suggests a dose-dependent rela-
tionship for overall frequency of treatment-emergent adverse
events and also that advancing the day 8 injection to day 4
may be associated with a small increase in risk for devel-
oping treatment-emergent adverse events from previously
identified categories in some patients. However, a review
of the overall pattern of treatment-emergent adverse events
did not identify a new or important increased risk that would
be anticipated with the expanded dosing window. Although
indirect evidence, the tolerability profile associated with the
highest initiation regimen (150/150) supports the safety of
the initiation regimen (150/100) with the second dose admin-
istered on day 4. This is because the simulated paliperidone
C, . with an initiation regimen of 150 mg eq on days 1 and 8
was higher than that predicted with an initiation regimen of
150 mg eq on day 1 and 100 mg eq on day 4.

It should be noted that some patients may be prone to
tachycardia, extrapyramidal symptoms, orthostasis, or som-
nolence and sedation around the time of the highest plasma
concentration. In these cases, it is prudent for the physician
to be vigilant for occurrence of these symptoms after the sec-
ond initiation dose on day 4. In addition, the initiation doses
should be reduced to 100 mg eq and 75 mg eq (from 150 mg
eq and 100 mg eq) in patients with mild renal impairment
because systemic exposure is increased in these patients due
to reduced drug excretion.

In the open-label study (NCT01150448%), nasophar-
yngitis and tachycardia were reported in 8% of patients,
which was higher than the incidence rate for these same
adverse events reported in the other double-blind study
(NCT00590577,% see Table 3). To understand these find-
ings, a separate pooled analysis of data from the few
previous double-blind, placebo-controlled studies was
conducted. The results of this pooled analysis showed that
the incidence of nasopharyngitis in the PP-treated patients
was 27/1293 (2%) and 8/510 (2%) in the placebo-treated
patients. A similar pooled analysis of data from two
double-blind, placebo-controlled studies (NCT00147173,'
NCTO00101634'7) showed that the incidence of tachycardia
was 2/611 (<1%) in PP-treated patients and 1/262 (<1%)
in placebo-treated patients. Given the variability associated
with spontaneous reporting of adverse events in clinical
studies, the incidence rates noted above (8%) do not appear
to be unusual.

Comparison of paliperidone exposure using the recom-
mended daily dose of paliperidone extended-release 6 mg
with the initiation regimens of 150 mg eq on day 1 and

100 mg eq on day 4, day 8, or day 12 showed that the plasma
concentrations of paliperidone achieved with the three differ-
ent initiation regimens were similar to those obtained with
6 mg of paliperidone extended-release. Thus, it is unlikely
that using an expanded dose window around the day 8 injec-
tion (ie, day 4, day 12) would affect the efficacy of PP if the
patient’s condition is clinically well managed.

Population-based pharmacokinetic models allow char-
acterization of drug absorption and disposition in patients,
and this understanding can support the selection or justifica-
tion of dosing strategies for inclusion in the drug’s labeling
information. Thus, one of the objectives of the current analy-
sis was to use model-based simulations to avoid additional
clinical trials with alternative dosing regimens that would
be more convenient, and equally safe and effective. This
objective was achieved with the current analysis and the
proposed dosing regimen was accepted by the FDA and led
to a label update.

The findings of simulation exercises should be interpreted
in perspective because they are based on pharmacokinetic
bridging and safety considerations. Due to the relatively
small sample size, generalizability of the safety findings
reported here to a general population receiving paliperidone
palmitate remains limited, and currently no clinical studies
have been specifically conducted to examine the effect of
this expansion. The population pharmacokinetic model used
for the simulation exercises assumes complete patient adher-
ence in the simulated virtual patients. However, continuous
effective exposure is highly likely to be increased with PP
because adherence is required monthly rather than daily with
this product. Furthermore, knowledge of adherence is certain
with an injectable medication that is provided by a health
care professional. Additionally, if any dose is missed out
it can be quickly identified and addressed within a window
that is much larger than that available for oral medications
with a short half-life.

Conclusion

An expansion of the day 8 dose window for PP to * 4 days
appears to have minimal effect on plasma paliperidone
concentrations, as indicated by model-based simulations,
and it will likely have a limited impact on the overall
tolerability or efficacy of PP in patients for whom use
of the expanded window is necessary to avoid a missed
dose. This wider dosing window supports more practical
clinical initiation of PP in the hospital setting, particularly
in those situations where the duration of hospital stay will
be short.
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