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INTRODUCTION

Paliperidone, i.e. the (±)-3-[2-[4-86-fluoro-1,2-benzisoxa-
zol-3-yl)-1-piperidinyl]ethyil]-6,7,8,9-tetrahydro-9-hydroxy-
2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one, is a second-gen-
eration antipsychotic drug belonging to the class of ben-
zisoxazole derivatives. Its molecular formula and its molecu-
lar weight are C23H27FN4O3 and 426,49, respectively1.
Paliperidone is the major active metabolite of risperidone

(9-OH-risperidone): therefore, the two drugs are largely
comparable in terms of pharmacodynamic properties. Due to
some special features, paliperidone appears quite different
from risperidone at a clinical level. For example, the drug has
been developed in an extended-release formulation based on
an osmotic-controlled release oral delivery system (OROS)
and this advanced pharmaceutical technology, which uses the
osmotic pressure to deliver the drug, ensures a steady release

over a 24-hour period and a reduction of the peak-to-trough
fluctuations in plasma concentrations. This allows once-daily
administration without the need for an initial dose titration
and, theoretically, a reduction of adverse events risk. More-
over, paliperidone, unlike risperidone, is not subjected to a
significant hepatic metabolism and is excreted largely un-
changed through the kidneys. Therefore, paliperidone is un-
likely to have clinically significant interactions with other
molecules and may be particularly useful for patients with
hepatic impairment2.

OROS TECHNOLOGY

Among the various OROS technologies developed since
the 70s, paliperidone uses the longitudinally compressed
tablet (LCT) multilayer formulation. The LCT is designed to
ensure a gradual increase in plasma drug concentration so
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treatment can be initiated with a therapeutically effective
dosage since the first day, without the need for an initial dose
titration. The system of administration is constituted by an
osmotically active trilayer core, surrounded by a semi-per-
meable coating membrane. Two layers contain the drug and
the excipients while the third, which is flexible, contains the
osmotically active components. The convex side of the tablet
presents two laser-drilled orifices. The controlled rate of drug
administration can be changed according to the components
used in the OROS technology3.
In an aqueous environment, such as the gastrointestinal

tract, the outer coating disintegrates rapidly and the water is
absorbed through the semi-permeable membrane that regu-
lates both the flow and the penetration rate into the tablet
core, determining the rate of drug delivery. The hydrophilic
polymers of the core hydrate and swell, creating a gel con-
taining paliperidone that is pushed outside through the ori-
fices. The biologically inert components of the tablet and the
shell are not absorbed and the insoluble residues, similar to a
tablet, are eliminated in the stool3,4.

PHARMACOKINETIC PROFILE

After a single oral dose of paliperidone, the plasma con-
centration gradually rises reaching a peak plasma concentra-
tion (Cmax) after approximately 24 hours. Following the ad-
ministration of a single daily dose, a steady state is reached
within 4-5 days of treatment in most patients. Due to the pe-
culiar delivery system, the peak-to-trough plasma level fluc-
tuations are minimal, resulting in 38% for a dose of 12 mg of
paliperidone extended-release (ER) compared to 125% with
a dose of 4 mg of risperidone immediate-release5.
The presence or absence of food during paliperidone ad-

ministration may increase or reduce the drug concentration.
For example, a study conducted in healthy volunteers treat-
ed with 12 mg of paliperidone showed that, when compared
with an administration under fasting condition, taking a
high-fat breakfast changes the pharmacokinetic parameters
increasing the plasma concentration (Cmax) and the area
under the curve (AUC) of 60% and 54% respectively4.
Therefore, patients should be advised to take paliperidone
either always in a fasting condition or always after breakfast.
Based on the analysis of population, the apparent distri-

bution volume is 487 l. The plasma protein binding of
paliperidone is 74% and relates mainly to the α1-acid glyco-
protein and albumin1.
The paliperidone metabolism has been studied on both

extensive metabolizers and poor metabolizers of CYP2D6
substrates: after a week from the administration of a single
oral dose of 1 mg of 14C-paliperidone immediate release,
91,1% of the radioactivity, 80% in urine and about 11% in fe-
ces, was on average excrete. In urine, approximately 59% was
excreted unchanged1.
The pharmacokinetic profile was similar in both extensive

and poor metabolizers. Therefore, the distinction between
extensive and poor metabolizers seems scarcely significant6.
Although in vitro studies suggested a role for CYP2D6

and CYP3A4 in the metabolism of paliperidone, in vivo re-
sults indicate that these isozymes play a limited role in the
metabolism of the drug. In vitro studies using human liver
microsomes also showed that paliperidone does not substan-

tially inhibit the metabolism of drugs metabolized by various
P450 cytochrome isoenzymes, including CYP1A2, CYP2A6,
CYP2C8/9/10, CYP2D6, CYP2E1, CYP3A4 and CYP3A5.
Due to its limited hepatic metabolism, paliperidone is not
deemed to cause clinically important pharmacokinetic inter-
actions with drugs metabolized by P450 cytochrome1. More-
over, in a study of patients with moderate hepatic impair-
ment (class B according to Child-Pugh classification), plasma
concentrations of a single oral dose of paliperidone immedi-
ate-release resulted to be quite similar to those found in sub-
jects with normal hepatic function: on this basis, it can be rea-
sonably assumed that no dose adjustment is necessary in sub-
jects with moderate hepatic impairment7.
The impact of the administration of a single dose of 3 mg

of paliperidone ER was also studied at renal level in subjects
with varying degrees of kidney failure. The elimination of
paliperidone decreased with decreasing creatinine clearance,
as demonstrated by the fact that in subjects with mild, mod-
erate or severe kidney failure the total clearance and the ter-
minal elimination half-life were reduced by 32%, 64% and
71%, and 24, 40 and 51 hours in subjects with mild, moderate
and severe kidney failure, respectively. Therefore, in patients
with impaired renal function, the dose of paliperidone
should be individualized based on creatinine clearance val-
ues. Finally, no dose adjustments are needed based on age,
race, sex and smoking status1.

PHARMACODYNAMIC PROFILE

Paliperidone is a powerful antagonist of dopamine D2 re-
ceptors and is also characterized by a predominant 5HT2A
antagonist activity. In addition, it acts as an antagonist at α1
and α2 adrenergic and H1 histaminergic receptors but has no
affinity for cholinergic muscarinic or β1 and β2 adrenergic
receptors1.
The dissociation off-rate from human cloned D2 recep-

tors in tissue culture cells of paliperidone is faster than that
risperidone (60 seconds and 27 minutes, respectively): the in-
clusion of paliperidone in the group of antipsychotics that
rapidly dissociate from D2 receptors due to their bond labil-
ity (such as amoxapine, aripiprazole, clozapine, perlapine,
quetiapine and remoxipride) may explain its favorable pro-
file on extrapyramidal adverse events8 and some clinical dif-
ferences from risperidone. The occupancy of D2 receptors
following paliperidone administration has been assessed in
three PET studies. Two of these studies9 evaluated D2 recep-
tor occupancy following the administration in healthy volun-
teers of a single dose of two formulations of paliperidone,
immediate release 1 mg and ER 6 mg. D2 receptor occupa-
tion was 64-83% following the administration of 1 mg of
paliperidone immediate-release and 75-78% after adminis-
tration of 6 mg of paliperidone ER9: since an antipsychotic
effect in the absence of appreciable extrapyramidal effects is
associated with a D2 receptor occupancy of 65-80%10,11, it
can be assumed that the effective dose of paliperidone ER,
which guarantees a D2 receptor occupancy above 60%,
should be at least 3 mg/day2.
In the third PET study12, D2 receptor occupancy was as-

sessed at 2 and 6 weeks in striatal and extra-striatal region in
13 patients with schizophrenia treated with paliperidone ER
3 mg (n=6), 9 mg (n=4) and 15 mg (n=3). D2 receptor occu-
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pancy, measured in the striatum with [11C]raclopride and in
the temporal cortex with [11C]FLB, was 54.2-85.5% and 34.5-
87.3% respectively. No significant differences between stria-
tum and temporal cortex were found. These evidences
showed also that paliperidone ER at doses of 6-9 mg deter-
mined a 70-80% D2 receptor occupancy, both into the stria-
tum and the cortex: this occupancy rate couples clinical effi-
cacy with low risk of adverse extrapyramidal events.

OBJECTIVE

The aim of this review is to provide a selection of evi-
dences from the literature to describe the efficacy of
paliperidone ER use in different phases of schizophrenia,
both in short and long-terms. The secondary aim is to evalu-
ate the tolerability of these molecule and the treatment sat-
isfaction in patients. 

tivities, interpersonal and social relationships, self-care, dis-
turbing and aggressive behaviors (each of the four domains is
assessed on the basis of six degrees of severity: absent, mild,
manifest, marked, severe, very severe)22. 
In the first 6-week trial15, 444 patients were randomized in

4 arms: placebo, paliperidone ER at fixed dose of 6 or 12 mg
and olanzapine at fixed dose of 10 mg; 432 patients were in-
cluded in Intent-to-treat (ITT) group and, at the endpoint,
the mean reduction from the baseline PANSS total score was
higher for both the doses of paliperidone ER compared with
placebo (respectively p=0.006 and p<0.001). Paliperidone
ER 6 mg and 12 mg showed greater improvements than
placebo also in positive (p<0.005), negative (p=0.007) and
uncontrolled hostility/excitement Marder factors (p£0.025).
In addition, paliperidone ER 12 mg showed greater im-
provement than placebo in Marder conceptual disorganiza-
tion factor (p<0.001). Patients in the olanzapine group im-
proved from baseline to endpoint in PANSS total score to a
similar extent as the paliperidone ER groups. Furthermore,
olanzapine was associated with a decrease in all Marder fac-
tor scores at endpoint. It should be noted that olanzapine
was used only as an arm for the sensitivity analysis and was
not made a direct comparison with paliperidone ER groups.
The first difference from placebo in PANSS total score
(p<0.05) was evident from the fourth day of treatment with
paliperidone ER 6 mg and from the fifteenth day with
paliperidone ER 12 mg. In all cases the improvements were
maintained throughout the double-blind phase. A superiori-
ty of paliperidone ER over placebo was observed at end-
point also in the CGI-S for paliperidone ER 6 and 12 mg (re-
spectively p=0.009 and p<0.001): in particular, a smaller per-
centage of patients in treatment with paliperidone ER 6 and
12 mg was classified as “marked”, “severely ill” or “extreme-
ly severe” (26.1% in paliperidone ER 6 mg and 20.7%
paliperidone ER 12 mg). In the olanzapine group, 70.5% pa-
tients were classified as “marked”, “severely ill” or “ex-
tremely severe” at baseline compared with 29.6% at end-
point. As regards personal and social functioning at end-
point, paliperidone ER differed from placebo only at a dose
of 6 mg (p=0.007). Moreover, at endpoint, the rate of patients
treated with paliperidone 6 and 12 mg showing an improve-
ment in one or more categories, compared to placebo, was
higher (50.6% in paliperidone ER 6 mg, 46.2% in paliperi-
done ER 12 mg, 37.5% in placebo). For the olanzapine group
the endpoint change on the PSP scale was 7.6 points, with
47.3% of patients improved by at least one category.
In the second short-term study16 630 patients were enrolled

and, of those, 628 were included in the ITT group. Paliperi-
done ER was administered at fixed doses of 6, 9 or 12 mg
while olanzapine dose was 10 mg. For all paliperidone ER dos-
es a PANSS total score improvement over placebo (p<0.001)
was registered at endpoint, with an average reduction of 17.9,
17.2 and 23.3 in patients treated respectively with paliperidone
ER 6, 9 and 12 mg. By contrast, patient included in the place-
bo arm present a mean PANSS total score reduction of 4.1
points. Paliperidone ER 6, 9 and 12 mg was more effective
(p<0.001) than placebo on all Marder factors (positive symp-
toms, negative symptoms, conceptual disorganization, uncon-
trolled hostility/excitement, depression/anxiety). The first dif-
ferences in PANSS total score between paliperidone ER and
placebo were apparent from day 4 for the 12 mg dose and
from day 8 for the 6 and 9 mg doses. The patients’ amount with

MATERIALS AND METHODS

Electronic searches were performed on PubMed. To ensure a
better comparison between the data gathered, we selected similar
studies in inclusion and exclusion criteria: all studies were con-
ducted on adult patients with a diagnosis of schizophrenia (ac-
cording to the DSM-IV13 or DSM-IV-TR14 criteria). Patients
should not present a substance abuse or dependence disorder in
the past six months or aggressive behavior. Other exclusion crite-
ria were a history of hypersensitivity to paliperidone, previous
acute dyskinesia or neuroleptic malignant syndrome, any medical
illness that could interfere with the pharmacokinetics of the drugs,
pregnancy or breastfeeding. To obtain a more complete view, we
extended the results to more phases of the disease. Randomized
controlled trials, pooled analysis and post-hoc analysis have all
been considered. More details of the studies are shown in Table 1.

SHORT-TERM STUDIES

Initial studies

The short-term efficacy and safety of paliperidone ER
were evaluated in various studies (Table 2).
The first three controlled studies15-17 are characterized by a

largely overlapping experimental design: indeed, they were
multicenter, double-blind, randomized, parallel-group, 6-week
studies, and included, in addition to the placebo arm, also an
olanzapine arm, and selected patients utilizing identical crite-
ria. During a 5-day screening period, patients meeting the se-
lection criteria discontinued previous medications, including
antipsychotics, antiparkinsonian drugs, herbal products and
OTCs, for 3 days before randomization. The participants to the
trial had to remain hospitalized from day 1 of the double-blind
phase for at least 14 days; later, they could also be followed as
outpatients with weekly visits until to the end of the 6-week
period. The efficacy measures included the Positive and Nega-
tive Syndrome Scale (PANSS)18, the PANSS Marder factors19
and the Clinical Global Impression-Severity scale (CGI-S)20,
while the patient’s personal and social functioning were as-
sessed at baseline and endpoint using the Personal and Social
Performance scale (PSP)21, which evaluate: socially useful ac-
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Table 1. Main characteristics of the studies.

Authors Type of study N Baseline characteristic Duration

Marder et al.15(A) MC, DB, RM, PAC, PG, DR
study

444 patients, 432 patients
included in ITT

Acute episode (PANSS TS 
70-120)

6 weeks

Kane et al.16(B) MC, DB, RM, PAC, PG, DR
study

630 patients, 628 included in
ITT

Acute episode (PANSS TS 
70-120)

6 weeks

Davidson et al.17(C) MC, DB, RM, PAC, PG, DR
study

732 patients in the
screening phase, 605 in ITT 

Acute episode (PANSS TS 
70-120)

6 weeks

Meltzer et al.23(*) Pooled analysis of 3 MC,
DB, RM, fixed-dose, PC
studies

1306 patients Acute episode (PANSS TS 
70-120)

6 weeks

Patrick et al.24(*) Pooled analysis of 3 MC,
Phase III, PC

1306 patients (834 in the
OLE)

Acute episode (PANSS TS 
70-120)

6 weeks

Canuso et al.25(*) Post-hoc analysis from 3
MC, DB, RM, PC, PG 
studies

198 patients Acute episode (PANSS TS 
70-120)

6 weeks

Canuso et al.26(*) Post-hoc analysis from 3
MC, DB, RM, PC, fixed-
dose studies

270 patients Acute episode with
predominant negative symptoms
(PANSS TS)

6 weeks

Canuso et al.27(*) Post-hoc analysis of pooled
data from 3 DB, PC, and 
1-year OL studies

1193 patients from ITT
(1184 enrolled) and 774 in
OL

Acute episode (PANSS TS 
70-120)

6 weeks + 1 year (OL)

Canuso et al.28(*) Post-hoc analysis from
three Phase III, MC, DB,
RM, PC, PG studies

1193 patients (193 enrolled) Acute episode with
predominant affective symptoms
(PANSS TS)

6 weeks

Canuso et al.29 RM, DB, PC study 399 patients Acute exacerbation (PANSS
and CGI)

6 weeks

Schmauss et al.32 Single arm, OP study 295 patients screened 
(294 enrolled)

Acute episode (as evaluated by
PANSS TS ≥70)

6 weeks

Kim et al.33 RM, PG, OP, flexible-dose 58 patients Symptomatically stable, 
previously in Ris monotherapy

12 weeks

Kim et al.38 OP, prospective, non-
comparative study

169 patients Patients needed to switch to 
another antipsychotic

48 weeks

Mauri et al.39 OP, single-arm, MC study 133 patients enrolled 
(132 in ITT population)

Symptomatic but not highly
acute (PANSS TS 70-100)

13 weeks

Kotler et al.40 Subgroup analysis of
patients from a MC, 
open-label, single-arm study 

396 patients Non-acute patients
unsuccessfully treated with Ola

6 months

Zhang et al.41 OLE phase of a RM,
double blind, PC, parallel
group study

201 patients in the run-in
phase, 106 in the OLE
phase

Schizophrenic patients who had
completed run-in, stabilization
and DB phases 

24 weeks

Shi et al.42 Open, single-arm, MC
prospective study

92 patients PANSS TS ≥70, 24 weeks

Kramer et al.45 MC, RM, DB, PC trial 530 patients (205 in the
final analysis)

Acute episode (PANSS TS 
70-120)

52 weeks

Emsley et al.48(*) Pooled analysis from three
international, MC, OLE
studies

1083 patients Acute episode (PANSS TS 
70-120)

52 weeks

Yang et al.55 Non-RM, OP, single-arm,
phase-4, MC, prospective
study

1693 patients Schizophrenia 8 weeks

DB: double-blind; DR: dose-response; MC: multicenter; OL: open-label; Ola: olanzapine; OLE: open-label extension; PAC: PB- and active-
controlled; PC: PB-controlled; PG: parallel-group; Ris: risperidone; RM: randomized; TS: total score.
(*) These studies are analysis from the same sample, derived from (A), (B), (C).
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Table 2. Short term studies: assessments and main findings.

Authors Assessment Main effect of treatment with paliperidone

Marder et al.15(A) Patients were assigned to Pali ER at fixed dose (n:112, 6
mg/die; n:112, 12 mg/die), Ola 10 mg (n:110) or PB
(n:110) 

Compared to PB: reduction in PANSS TS, positive,
negative scores; uncontrolled hostility/excitement Marder
factors; CGI-S

Kane et al.16(B) Patients were assigned to Pali ER at fixed dose (n:123, 6
mg/die; n:122, 9 mg/die; n:129, 12 mg/die), Ola (n:128) or
PB (n:126).

Compared to PB: reduction in PANSS TS, all Marder
factors, CGI-S

Davidson et al.17(C) Patients were assigned to receive fixed oral dosages of
Pali ER (n:127, 3 mg/die; n:124, 9 mg/die; n:113, 15
mg/die), Ola 10 mg (n:127) or PB (n:605).

Compared to PB: improvement in PANSS TS), all Marder
factors, CGI-S and PSP scale scores

Meltzer et al.23(*) Patients were assigned to Pali ER (n:123, 3 mg/die;
n:234, 6 mg/die; n:245, 9 mg/die; n:240, 12mg/die; n:113,
15 mg/die) or PB (n:351)

Compared with PB: improvement in PSP

Patrick et al.24(*) Patients were assigned to Pali ER (n:123, 3 mg/die;
n:234, 6mg/die; n:245, 9 mg/die; n:240, 12 mg/die; n:113,
15 mg/die) or PB (n:351)

Compared with PB: improvement in PANSS TS, two
Marder PANSS factors (negative symptoms, conceptual
disorganization), CGI-S, PSP TS

Canuso et al.25(*) Patients were assigned to fixed doses of Pali ER (n:17, 3
mg; n:49, 6 mg; n:35, 9 mg; n:41, 12mg) or PB (n:56).

Compared with PB: improvement in PANSS TS, Marder
PANSS factors, CGI-S, PSP

Canuso et al.26(*) Patients were assigned to Pali ER (n:28, 3 mg/die; n:53,
6 mg/die; n:50, 9 mg/die; n:64, 12 mg/die) or PB (n:75)

Compared to PB: better response in PANSS TS, CGI-S,
PSP TS

Canuso et al.27(*) Effects of Pali ER compared to PB were evaluated in
patients based on the time of the diagnosis: ≤3 years
(n:189 Pali ER; n:70 PB) or >3 years (n:645, Pali ER;
n:280, PB). 

Compared to PB: improvement in PANSS TS, CGI- S and
PSP

Canuso et al.28(*) Patients with prominent affective symptoms received
Pali ER (n:20, 3 mg/die; n:41, 6 mg; n:31, 9 mg; n:48, 12
mg/die) or PB (n:53)

Decrease in PANSS (TS and Subscales scores), Marder
factor scores and CGI-S. Improvements in PSP functioning
scores, sleep quality and daytime drowsiness

Canuso et al.29 Patients were assigned to Pali ER (n:160, 9-12 mg/die),
Que (n:159, 600-800 mg/die) or PB (n:80).

Compared to PB: improvement in PANSS TS, Marder
factors and CGI-S; most of the patients showed an
improvement on at least 1 category on the PSP scale

Schmauss et al.32 Adults hospitalized with an acute exacerbation of
schizophrenia were prospectively treated with open-
label flexibly-dosed (3 to 12 mg/die) of Pali ER (n:294)

Decrease in PANSS (TS and Subscale scores), Marder
factor scores and CGI-S. Improvements in PSP functioning
scores, sleep quality and daytime drowsiness

Kim et al.33 26 patients continued Ris treatment and 32 patients
were switched to Pali ER (3-12 mg/die)

Compared to Ris-continuation group: greater changes in
the trial A6 of the verbal learning tests and increased in
SOFAS

Kim et al.38 Previous antipsychotic agents (n=81, Ris; n=88, non-
Ris) were switched to Pali ER treatment

Compared to Ris and non-Ris group: improvement in
PANSS TS, CGI-S and PSP scores

Mauri et al.39 Symptomatic patients were switched to flexible doses (3
to 12 mg/die) of Pali ER (n:132)

Decrease in both in PANSS (TS and Subscales scores) and
CGI-S scores. Improvement PSP, SWN-20 and DAI-30
scores, as well as the quality of sleep and the daytime
drowsiness

Kotler et al.40 Adult patients with nonacute schizophrenia who had
been treated unsuccessfully with oral Ola were switched
to flexible doses (3 - 12 mg/die) of Pali ER (n=396) 

Improvements in PANSS (TS and Subscales scores) and
Marder factor scores (changes appeared to be significant
for subgroups of patients switching for lack of efficacy,
tolerability and adherence). Improvements in CGI-S and
in PSP

Zhang et al.41 Regardless to the treatment in the DB phase, all patients
in the OLE were treated with flexibly doses (3-12
mg/day) of Pali ER (n:47, Pali ER/Pali ER; n:59, PB/Pali
ER)

Compared to PB/Pali ER: improvements in PANSS (TS,
Subscales and factor scores). Less improvements in CGI-S
and PSP scores

Shi et al.42 Patients dissatisfied with efficacy or lack of treatment
(n:92)

A significantly decrease in PANSS TS, positive symptoms
scores, negative symptoms scores, general pathology scores
and in CGI-S scores. PSP scores improved, as well as the
MCCB (in 6/9 individual subtests, 6/7 cognitive domains
and in total cognitive scores) improved

Ola: olanzapine; OLE: open-label extension; Pali ER: paliperidone ER; PB: placebo; Que: quetiapine; Ris: risperidone; TS: total score.
(*)These studies are analysis from the same sample, derived from (A), (B), (C).
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a reduction in endpoint PANSS total score greater than or
equal to 30% in the paliperidone ER treatment groups was al-
most twice as compared as placebo (56% in paliperidone ER
6 mg, 51% in paliperidone ER 9 mg, 61% in paliperidone ER
12 mg, 30% in placebo; p<0.001). Furthermore, 22% of pa-
tients treated with paliperidone ER 6 mg, 23% of those treat-
ed with paliperidone ER 9 mg and 32% of those treated with
paliperidone ER 12 mg presented a reduction in the PANSS
total score greater than or equal to 50% as compared as the
15% of subjects receiving placebo. In the olanzapine group,
52% and 26% of patients showed a reduction respectively
greater than or equal to 30% and 50%. At all doses of paliperi-
done ER, a significant improvement was observed in the CGI-
S (p<0.001) compared to placebo. In particular, at the end-
point fewer patients treated with paliperidone ER were classi-
fied as “marked” or “severely ill” on the CGI-S (paliperidone
ER 6 mg, 62.6% at baseline compared to 21.3% at endpoint,
paliperidone ER 9 mg, 57.3% at baseline compared to 23.0%
at endpoint, paliperidone ER 12 mg, 64.4% at baseline com-
pared to 16.3% at endpoint; placebo 59.5% at baseline com-
pared to 50.8% at endpoint). Among patients taking olanzap-
ine, 64.1% of them were classified as “marked” or “severely
ill” at baseline, compared with 23.5% at endpoint. A signifi-
cant improvement in personal and social functioning was ob-
served in all patients treated with paliperidone ER regardless
of the dosage: 9.1, 8.1, 11.5 points on the PSP scale for paliperi-
done ER 6 mg, 9 mg, and 12 mg respectively. By contrast
placebo group showed a 0.5 points improvement only, a value
remarkably inferior (p<0.001) in comparison with data re-
ferred to paliperidone ER. In addition, at endpoint the per-
centage of patients showing some improvement in one or
more PSP categories was greater in the three paliperidone ER
groups (respectively 60.5%, 50.9% and 59.7%) compared with
the placebo group (32.5%). In the olanzapine group, the PSP
score was improved by 10.3 points with 62.7% of patients ex-
periencing improvements in at least one category.
The third study17 included 618 patients randomized to

placebo, paliperidone ER, or olanzapine. Paliperidone ER
was given at fixed doses of 3, 9 or 15 mg and olanzapine at a
dose of 10 mg. Of those, 605 were included in the ITT group.
The doses of 3 and 9 mg of paliperidone ER were maintained
throughout the 6-week study period. In the case of the 15 mg
paliperidone ER arm the full dose was instead reached after
one week of treatment with 12. The change from baseline to
endpoint in the PANSS total score was greater for all doses
of paliperidone ER compared to placebo (p<0.001), with an
average reduction of -15, -16.3 and -19.9 points in patients
treated with paliperidone ER respectively at 3, 9, 15 mg and
of -2.8 in whom treated with placebo. Paliperidone ER was
also superior to placebo in all Marder factors (p<0.005), re-
gardless of the dose. The difference from placebo on the
PANSS total score emerged since day 4 (p≤0.003) for all
three doses of paliperidone ER. The number of patients
treated with paliperidone ER, showing a greater than or
equal to 30% improvement in PANSS total score, was ap-
proximately as twice as the patients receiving placebo
(39.8% in paliperidone ER 3 mg, 45.5% in paliperidone ER
9 mg, 52.7% in paliperidone ER 15 mg, 18.3% in placebo;
p≤0.005). At endpoint a more marked improvement on the
CGI-S was also observed in patients treated with paliperi-
done ER compared to placebo (p<0.001 for all doses of
paliperidone ER): in fact, fewer patients in the paliperidone

ER groups were classified as “marked” or “severely ill”. As
regards the changes from baseline to endpoint in the PSP
scale scores, a superiority for all doses of paliperidone ER
was observed compared to placebo (8.3 for paliperidone ER
3 mg; 7.6 mg for paliperidone ER 9 mg; 12.2 for paliperidone
ER 15 mg; -1.5 for placebo; paliperidone ER versus placebo
p<0.001). In addition, at endpoint the number of patients
showing an improvement in one or more PSP categories was
higher in the groups treated with paliperidone ER 3, 9 and 15
mg (respectively 50.4%, 48.3% and 63.6%) compared to the
placebo group (30.3%). It should be noted that olanzapine
was used only as an arm for the sensitivity analysis and a di-
rect comparison to paliperidone ER groups was not made.

Pooled and post-hoc analyses

From these first three 6-week multicenter trials15-17, vari-
ous pooled and post-hoc analysis were conducted23-28. 
The first pooled analysis23 included 1306 patients and

compared with placebo the efficacy and safety of paliperi-
done ER, respectively at doses of 3, 6, 9, 12 and 15 mg. The
mean scores on both the PANSS total and the five Marder
factors improved from baseline to endpoint for all the doses
of paliperidone ER (p<0.001). Similarly, the improvement in
the CGI-S was greater for all the doses of paliperidone ER
compared to placebo (p<0.001). The distribution of CGI-S
scores at endpoint showed that, at all the doses, a greater
number of paliperidone patients was classified as “mild”,
“very mild”, or “not ill” compared with subjects who re-
ceived placebo. Conversely, a lower percentage of patients
were classified as “severe/extremely ill” among the subjects
treated with paliperidone ER compared to those receiving
placebo. Also, the PSP scale score showed a greater im-
provement in patients treated with paliperidone ER (8.3 in
paliperidone ER 3 mg, 9 in paliperidone ER 6 mg, 7.8 in
paliperidone ER 9 mg; 9.5 in paliperidone ER 12 mg, 12.2 in
paliperidone ER 15 mg) compared to placebo (0.5; p<0.001).
Moreover, at endpoint, a greater number of patients in the
paliperidone ER groups across all the doses showed an im-
provement on at least 1 category on the PSP scale compared
with those who received placebo (p<0.005).
In another pooled analysis24, 1306 patients were included

and challenged in more detail the area of personal and social
functioning as it emerged from the PSP scale score. The per-
centage of patients achieving at least one category improve-
ment in the PSP was higher (p<0.005) with all paliperidone
ER doses (50.4% in 3 mg, 56.1% in 6 mg, 49.6% in 9 mg,
54.1% in 12 mg, 63.6% in 15 mg) compared with placebo
(33.1%). Similarly, the percentage of patients with an end-
point PSP score greater than or equal to 51 was greater for
all doses of paliperidone ER (63.7% in 3 mg, 58% in 6 mg,
63.3% in 9 mg, 60.5% in 12 mg, 74.8% in 15 mg) compared
with placebo (44.2%; p<0.005). Raising the cut-off score
greater than or equal to 71 (a value suggestive of no dys-
functions or mild difficulties in personal and social function-
ing), a clear distinction was observed across all doses of
paliperidone ER (21.2% in 3 mg, 18.4% in 6 mg, 20.1% in 9
mg, 17.7% in 12 mg, 21.5% in 15 mg) and placebo (8.5%;
p<0.05 except for the dose of 3 mg).
In a post-hoc analysis25, was conducted on the first three

double-blind, placebo-controlled, 6-week trials13-15. Among
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the 198 patients identified and suitable for the analysis, the
142 individuals treated with paliperidone ER 3-12 mg had a
history of exposure to risperidone for an average of 418.8
days at a mean dose of 4.2 mg/day while the 56 patients ran-
domized to placebo had been previously treated with risperi-
done for an average of 527 days at a mean dose of 4.1 mg/day.
At endpoint, paliperidone ER 3-12 mg showed a significant
improvement versus placebo in the PANSS mean total score
(-14.1 versus -6.4, p=0.011) although with some differences
among the different paliperidone arms (17 subjects of the 3
mg arm: -3.0, p=0.592; 49 individuals of the 6 mg arm: -15,
p=0.016; 35 subjects of the 9 mg arm: -12.2, p=0.11; 41 indi-
viduals of the 12 mg arm -19.2, p=0.002). Moreover, compared
with placebo, paliperidone ER determined a significantly
greater reduction in two Marder PANSS factors, namely re-
spectively those related to negative symptoms (p=0.007) and
conceptual disorganization (p=0.002). At endpoint, paliperi-
done ER resulted to be better than placebo also in relation to
the CGI-S score (p=0.002) and the PSP total score (p<0.001).
A second post-hoc analysis26 were conducted including

paliperidone and placebo patients with acute schizophrenia
and predominant negative symptoms. A 23% of the eligible
population (270 patients) was involved: 195 patients received
paliperidone ER (28 of them 3 mg, 53 of them 6 mg, 50 of
them 9 mg, 64 of them 12 mg) and 75 received placebo. The
definition of a predominance of negative symptoms was
based on a baseline score on the PANSS negative subscale
greater than or equal to 24, corresponding to 40% or more of
the maximum score, and on a positive subscale score less
than 27 (that is less than 40% of the maximum score). At
baseline, the sample population presented mean scores of
27.4 on the PANSS negative subscale (49% of the maximum)
and of 23.7 on the positive subscale (33% of the maximum).
The mean paliperidone ER dose in patients with predomi-
nant negative symptoms was 8.3 mg/day. At endpoint, pa-
tients treated with paliperidone ER showed greater im-
provements both on the PANSS total (p<0.0001) and on the
various Marder factors (p≤0.05) compared with placebo. In
particular, the mean endpoint reduction in negative symp-
toms were -6.3, -4.2, -5.5, and -5.6 respectively for the 3, 6, 9,
and 12 mg paliperidone ER doses. Paliperidone ER was also
superior to placebo on the CGI-S scale and on the PSP.
In a third post-hoc analysis27, focused not only on the data of

the first three 6-week randomized trials15-17 but also on the re-
sults of their open-label extension studies, patients were strati-
fied by time since diagnosis (greater than or equal to 3 years
compared to less than 3 years). Of the 1193 patients enrolled in
double-blind phase, 259 of them (21.9%) received a diagnosis of
schizophrenia from less than 3 years (32 in paliperidone ER 3
mg, 42 in paliperidone ER 6 mg, 68 in paliperidone ER 9 mg, 47
in paliperidone ER 12 mg, 70 in placebo). At endpoint patients
treated with paliperidone ER showed a better response com-
pared with the placebo group in the PANSS total (p<0.001), the
CGI-S (p=0.012) and the PSP total score (p=0.018).
A fourth post-hoc analysis28, based once again on the da-

ta from the first three 6-week, randomized, double-blind,
placebo-controlled trials15-17, evaluated the effects of
paliperidone ER in schizophrenic patients with a prominent
affective symptoms (as defined as a PANSS depression item
score greater than 4 and/or a PANSS grandiosity score
greater than 3, plus a score greater than 3 on at least one of
the following PANSS items: excitement, hostility, uncoopera-

tiveness, poor impulse control). From a total of 193 patients
with prominent affective symptoms, 140 received paliperi-
done ER and 53 received placebo. Patients treated with
paliperidone ER showed greater improvement compared to
placebo group both in the PANSS total score (p<0.001) and
the individual Marder factors score (positive symptoms,
p<0,001; negative symptoms, p<0,001; anxiety/depression,
p=0.008, conceptual disorganization, p<0,001; uncontrolled
hostility/excitement p<0.001). Furthermore, compared to pa-
tients who received placebo, those receiving paliperidone
ER showed a greater improvement in 5 of the 6 PANSS
items used as inclusion criteria (depression, p=0,016;
grandiosity, p=0,244; excitement, p=0,006; hostility, p<0,001;
uncooperativeness, p<0,001; poor impulse control, p=0.004).
Also compared with the placebo group, the paliperidone ER
group showed a higher percentage (56.4% versus 28.3%,
p<0.001) of responders, lower CGI- S scores (p<0.001) and
higher PSP scores (p=0.004). In this post-hoc study a sub-
group analysis to verify the presence of possible differences
between patients with prominent depressive symptoms and
those with prominent manic symptoms was not performed.

Further study

Another 6-week, randomized, double-blind, placebo-con-
trolled study29 is somehow different from the previous ones.
To be included in the study, patients had to have experienced
an acute psychotic exacerbation for less than 4 weeks but
more than 4 days, to score 4 or more on at least two among
hostility or excitement or tension or uncooperativeness or
poor impulse control PANSS items, to reach a global score of
17 at least for these items and to present a CGI-S score
greater than 4. A 2-week monotherapy phase was followed by
a 4-week period during which participants were permitted to
receive other psychotropic medications, including antipsy-
chotics. At baseline, participants discontinued all psychotrop-
ic drugs and on day 1 they were randomized, in a 2:2:1 ratio,
to paliperidone ER, quetiapine or placebo. The paliperidone
ER dosage was 6 mg from day 1 to day 3 with an increase to
9 mg on the fourth day and a further optional increase to 12
mg starting from day 8. Quetiapine was initiated at 50 mg and
the dose was doubled on day 2, to 200 mg on day 3, to 400 mg
on day 4 and to 600 mg on day 5; an optional increase to 800
mg was permitted on day 8. Efficacy was evaluated using the
PANSS, CGI-S, Clinical Global Impression-Change scale
(CGI-C)20, a composite response measure consisting of the
reduction in the PANSS total score of at least 30% from base-
line plus a CGI-C score of 1 or 2 and the Medication Satis-
factory Questionnaire (MSQ)30,31. Except for the MSQ, which
was administered on day 14 and day 42, and for the CGI-C
which is obviously not administrable at baseline, all the out-
come measures were performed at baseline, on days 3, 5, 7, 9,
14, 21, 28, 42, and at endpoint. The selected population pre-
sented a clinical picture of high gravity as indicated by a mean
baseline PANSS score greater than 100. The PANSS total
score improvement was greater in paliperidone ER group
compared to quetiapine group from the fifth day of treatment
(-11.4 versus -8.2, p=0.011) to the endpoint of monotherapy
phase (-23.4 versus -17.1, p<0.001). At this endpoint, the mean
changes in 4 out of 5 PANSS factors (positive symptoms, neg-
ative symptoms, conceptual disorganization, hostility/excite-
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ment) resulted greater with paliperidone ER compared with
quetiapine or placebo (p£0,008). Paliperidone ER performed
better than quetiapine (p=0.002) and placebo (p<0.001) also
in CGI-S and CGI-C score changes. Similarly, the MSQ
showed greater mean improvement with paliperidone ER
(4.9) compared to quetiapine (4.5, p=0.006) and placebo (4.6,
p=0.030). At the end of the 6-week period, that is at the end
of phase in which polypharmacy was allowed, the PANSS to-
tal score improvement was greater for paliperidone ER com-
pared to quetiapine (p=0.023) and placebo (p=0.002). Fur-
thermore, throughout the study period, paliperidone ER has
proved to be more effective than placebo and quetiapine as
regards the PANSS factors related to negative symptoms,
conceptual disorganization and hostility/excitement
(p<0.050). At endpoint paliperidone ER was also more effec-
tive than quetiapine and placebo in improving CGI-S. Fur-
thermore, paliperidone ER, but not quetiapine, was better
than placebo on the CGI-C. As for the MSQ, the mean
changes were greater with paliperidone ER (5.3) compared
to quetiapine (4.8, p=0.002) and placebo (4.7, p=0.06).
In a first single-arm, open-label study32 the efficacy of

flexible-doses of paliperidone ER was evaluated in 294 adult
patients. The treatment was initiated using 6 mg paliperidone
ER once daily, with doses adjusted between 3-12 mg/day
throughout the 6-week study. To evaluate the efficacy of the
treatment, researchers used PANSS total, subscale and
Marder factor scores, CGI-S and PSP. PANSS total score pre-
sented a statistically significant decrease from the first post-
baseline assessment (day 2) throughout the remaining 6
weeks (p<0.0001). Similar statistically significant change was
observed in all PANSS subscale scores and in each Marder
factor score. Also mean CGI-S scores decreased significantly
(p<0.0001). Also, the PSP functioning scores showed statisti-
cally significant improvements from baseline to the endpoint
(p<0.0001). After switching to paliperidone ER, both sleep
quality and daytime drowsiness showed statistically signifi-
cant change (respectively an improvements in the first one at
weeks 8, 13 and 26; p<0.05) with a trend at endpoint (p=0.09)
and a reduction in the second one from baseline to all visits
and equal to -1.4±2.9 (p<0.0001 at the endpoint).
In a 12-week, randomized, parallel-group, open-label, flexi-

ble-dose33 study paliperidone ER was compared with risperi-
done. 58 Korean schizophrenic patients in monotherapy with
risperidone were recruited. The patients were randomized to
continue treatment with risperidone or switched to paliperi-
done ER. Mean doses of risperidone and paliperidone ER at
baseline were 4.9±3.0 mg/day and 5.5±4.0 mg/day, respectively.
The primary outcome measure was a computerized neurocog-
nitive function test battery, while secondary efficacy measures
included the PANSS, the Social and Occupational Functioning
Scale (SOFAS)21, the Calgary Depression Scale for Schizophre-
nia (CDSS)34, the Beck Depression Inventory (BDI)35, the Sub-
jective Well-Being Under Neuroleptic Treatment-Brief Form
(SWN-20)36, the Drug Attitude Inventory (DAI)37, and the Vi-
sual Analogue Scales (VAS) for subjective evaluation of sleep.
The paliperidone-switch group showed greater changes in the
trial A6 of the verbal learning tests compared to the risperi-
done-continuation group (p=0.042). No significant differences
were found in the other neurocognitive domains. The increase
in SOFAS was greater in the paliperidone ER group than in
risperidone group (p=0.044). In the other efficacy measures, sig-
nificant differences were not observed between the two groups.

In an open-label, prospective, non-comparative, 48-week
study38, researchers evaluated the safety and the tolerability of
paliperidone ER in schizophrenic patients who had switched
from risperidone or other antipsychotic (olanzapine, aripipra-
zole, amisulpride, ziprasidone, quetiapine, typical antipsychot-
ic). The starting dose was generally 6 mg/day, but it was possi-
ble to start with 3-12 mg/day. Dosage adjustments were al-
lowed within a range 3-12 mg/die. To evaluate the level of ef-
ficacy of switching to paliperidone ER, PANSS, CGI-S and
PSP were used. Of 184 patients enrolled, 169 had at least one
post-baseline effectiveness assessment. Researchers found a
statistically significant decreased in PANSS total score from
baseline to endpoint (p<0.001 both in the risperidone and in
the non-risperidone group). Similar results were found also in
CGI-S and PSP score (all p<0.001).
In an open-label, single-arm, multicenter, 13-week treat-

ment study39 researchers evaluated the efficacy of paliperidone
in schizophrenic patients. In case of participation to an investi-
gational drug trial in the 30 days before the study enrollment,
patients were excluded. Neuroleptics and other psychotropic
medication could be continued during the trial at a stable dose
if they had been previously administered for different reasons
other than schizophrenia, while benzodiazepines and anti-
cholinergics were allowed. Symptomatic patients were
switched from their current antipsychotic therapy to 6 mg once
daily of paliperidone ER, within a 3-12 mg/day dose range. As
efficacy criterion, the researchers evaluated PANSS total
scores, PANSS subscales, CGI-S scores and a 11-point self-ad-
ministered sleep evaluation scale (to check the quality of sleep
and daytime drowsiness) at baseline and at weeks 2, 6, and 13.
At baseline and weeks 6 and 13, PSP scale, the 30-item DAI
(DAI-30)37 and the SWN-20 were evaluated. From baseline to
endpoint, the clinical response (defined as a reduction of 30%
or more in PANSS total score) was evaluated. From a total of
133 enrolled patients, 132 of them entered in the intention to-
treat population and 118 (88.7%) completed the 13-week
study. At the primary endpoint (including 126 patients), the
PANSS total score showed a significant reduction (p<0.001),
that was maintained throughout the study. At every assessment
PANSS subscales scores showed significant changes (p<0.0001
for each visit compared to baseline) and 51 patients (40.5%)
were classified as responders. From baseline to endpoint, the
mean CGI-S scores decreased significantly (p<0.0001). This
change was observed at all time-points from week 2 onwards
(p<0.0001). A mean significant improvement in PSP scores was
observed at week 6 and at the endpoint (p<0.0001). From base-
line, the mean DAI-30 scores (indicating the patients’ attitudes
to treatment) and the SWN-20 improved significantly at week
6 (respectively p<0.01 and p<0.0001) and at the endpoint (both
p<0.0001). From baseline to endpoint, also the quality of sleep
and the daytime drowsiness showed a significant improvement
(respectively p<0.005 and p<0.0001).
In a subgroup analysis of patients from a previously pub-

lished 6-month, international, multicenter, open-label, single-
arm study40 using flexible doses of paliperidone ER (3 to 12
mg), researchers treated patients with non-acute schizophre-
nia previously unsuccessfully exposed to other oral antipsy-
chotics. The efficacy of the treatment was evaluated at base-
line and at weeks 4, 8, 13 and 26 (or endpoint) with PANSS
subscale, Marder factor and CGI-S scores. Patient functioning
was measured using the PSP scale at baseline, at week 13 and
at the endpoint. From a total of 397 enrolled patients, 396 of
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them received more than 1 dose of paliperidone ER. From
baseline to each visit, clinically and statistically significant im-
provements were observed in PANSS total, PANSS subscale
and Marder factor scores between patients who were switched
to paliperidone ER (p<0.0001 each). Changes in PANSS total
and subscale scores appeared to be significant for subgroups
of patients switching for lack of efficacy (p<0.0001), tolerabil-
ity (p≤0.0289) and adherence (p≤0.0005), but no significant
changes were observed in switching for other reasons. Similar-
ly, the Marder factor scores appeared to be significantly
changed for patients who switched for lack of efficacy
(p<0.0001), tolerability (p≤0.0361; except for the uncontrolled
hostility/excitement factor, which was not significant) and ad-
herence (p≤0.0039), but no significant changes were observed
for other reasons. From baseline to endpoint, also in the CGI-
S it was observed a significant improvement (p<0.001). About
the PSP, patients with a score greater than or equal to 70
(“mild degree of difficulty” or less functional impairment)
doubled from 16.3% at baseline to 32.2% at endpoint.
An open-label extension (24-week) phase of a randomized,

double blind, placebo-controlled, parallel group study41 includ-
ed 106 schizophrenic patients. During the open-label extension
phase, the administration of oral acetaminophen, non-steroidal
anti-inflammatory drugs, antihypertensives, beta-adrenergic
blockers, oral benzodiazepine, and non-benzodiazepine hyp-
notic agents was allowed. From the total of enrolled patients, 47
of them were randomized to paliperidone ER (using a flexibly
dose between 3-12 mg) and 59 to placebo. At the baseline, all
patients were provided a starting dose of 6 mg (with incre-
ments or decrements of 3 mg) which was given at termination
of double blind phase of the study. The efficacy was evaluated
from baseline to endpoint through the changes in PANSS total
score, PANSS subscale scores, PANSS factor scores, CGI-S and
PSP scale. From a total of 106 patients who entered this phase
(47 in paliperidone ER and 59 in placebo), 85 (80%) complet-
ed it. From the open-label extension baseline to the endpoint,
in the total group the mean PANSS total score showed a de-
crease of -10.4±13.2, indicating an improvement in the severity
of schizo phrenic symptoms. The mean PANSS total score ap-
peared greater in the placebo/paliperidone group as compared
to paliperidone/paliperidone group (respectively -15.4±12.4
and -3.9±11.3). Overall, all patients showed improvement in
mean PANSS subscale scores (positive subscale -3.7±5.0, nega-
tive subscale -1.5±3.7, psychopathology subscale -5.2±6.9) and
PANSS factor scores (positive symptoms -3.3±4.8, negative
symptoms -1.5±3.96, disorganized thoughts -2.0±3.4, uncon-
trolled hostility/excitement -2.1±3.7, anxiety/depression -
1.4±2.6). Furthermore, the placebo/paliperidone group showed
greater improvements in the mean CGI-S scores and PSP
scores as compared with paliperidone/paliperidone group.
A 24-week, open, single-arm, multicenter prospective

study42 on 95 schizophrenic patients valued the improvement
in social and cognitive functioning associated with paliperi-
done ER treatment. To evaluate the efficacy of the therapy,
researchers used PANSS, CGI, PSP scale and a Chinese ver-
sion43 with high reliability and validity of the MATRICS con-
sensus cognitive battery (MCCB)44. The dosage of paliperi-
done ER was between 3 and 12 mg/day during the 24-week
study period. Assessments were performed from day 1, every
4 weeks until the conclusion of the study period. 35 patients
(38.90%) were switched from risperidone, while 18 were
switched from olanzapine (20.00%). During the study peri-

od, 15 participants dropped out, while 3 participants exceed-
ed the time allowed for follow-up assessment. The full analy-
sis set included 99 patients and the per protocol set (a subset
characterized by pro gram and good compliance as defined as
greater than or equal to 80% days of proper medica tion) 72
patients. A significantly decrease was observed in PANSS to-
tal scores, PANSS positive symptoms scores, PANSS negative
symptoms scores and PANSS general pathology (p<0.01)
and continued to improve until the endpoint. This trend was
observed also in CGI-S scores (p<0.01). From baseline to
endpoint, a significantly improved was observed in the PSP
score (p<0.001) and in the MCCB, more specifically in six of
the nine individual subtests, six of the seven cognitive do-
mains, and total cognitive scores improved (p<0.05).

LONG-TERM STUDIES

The long-term efficacy of paliperidone ER has been eval-
uated in several studies (Table 3).
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Table 3. Long term studies: assessments and main findings.
Authors Assessment Main effect of 

treatment with
paliperidone

Patrick et al.24(*) Patients were assigned
to Pali ER (n:123, 3
mg/die; n:234, 6mg/die;
n:245, 9 mg/die; n:240, 12
mg/die; n:113, 15 mg/die)
or PB (n:351)

The improvements
in personal and
social functioning
observed during the
acute treatment are
maintained over the
long-term

Canuso et al.27(*) Effects of Pali ER
compared to PB were
evaluated in patients
based on the time of the
diagnosis in the OL
population (n:188, ≤3
years; n:556, >3 years)

Patients with a more
recent diagnosis
presented greater
improvements in
PANSS TC, CGI-S
and PSP

Kramer et al.45 Patients received open-
label Pali ER (3-15
mg/die) during the run-
in phase and were
assigned to receive Pali
ER (n:104) or PB
(n:101) during the final
phase

Compared to PB:
longer time to
recurrence and
greater time to
relapse; more
effective as regards
other secondary
efficacy measures
referred to symptom
severity, patient
functioning and
quality of life

Emsley et al.48(*) Regardless to the
treatment in the DB
phase, all patients in the
OLE were treated with
flexibly doses (3-15
mg/day) of Pali ER
(n:628, Pali ER/Pali ER;
n:249, Ola/Pali ER;
n:206, PB/Pali ER)

Compared to the 6-
week DB phase:
further
improvements in
PANSS TS, Marder
factors (positive and
negative), CGI-S and
PSP

DB: double-blind; OL: open-label; Ola: olanzapine; OLE: open-label
extension; Pali ER: paliperidone ER; PB: placebo; TS: total score.
(*)These studies are analysis from the same sample, derived from
(A), (B), (C).
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In a randomized, double-blind, multicenter, placebo-con-
trolled trial45 specifically carried on to challenge in 530 schiz-
ophrenia patients the ability of the drug to prevent relapses,
long-term efficacy and tolerability of paliperidone ER has
been assessed. The trial had a five-phases design: a screening
phase, a 8-week run-in phase (in which patients were hospi-
talized and received open-label paliperidone ER in a flexible
dose of 3-15 mg until they were deemed clinically stable), a
6-week open-label stabilization (in which patients were dis-
charged and the dose was maintained), a double-blind peri-
od of variable duration (in which patients were randomized
in a 1:1 ratio to receive paliperidone ER or placebo) and a
52-week optional open-label extension phase. Patients were
kept in the double-blind phase until the occurrence of a re-
lapse, the withdrawal of consent or the end of the study. Time
to recurrence during the double-blind phase acted as the pri-
mary efficacy measure. Secondary efficacy measures includ-
ed changes in PANSS total score, Marder and Lindenmayer
PANSS factors46, CGI-S, PSP, Schizophrenia Quality-of-Life
Scale (SQLS)47 and a sleep visual analog scale. An interim
analysis showed a longer time to recurrence for patients
treated with paliperidone ER compared with those who re-
ceived placebo (p=0.005). Furthermore, 29 patients (53%)
presented a relapse in the placebo group compared to the 14
(25%) in the paliperidone ER group. The final analysis, lim-
ited to 205 patients, confirmed the data from the interim
analysis and showed a greater time to relapse for paliperi-
done ER compared with placebo (p<0.001) as well as a high-
er incidence of recurrence in patients receiving placebo
(52%), compared to those treated with paliperidone ER
(22%). In addition, compared to placebo, treatment with
paliperidone ER proved to be more effective as regards oth-
er secondary efficacy measures referred to symptom severi-
ty, patient functioning and quality of life.
The efficacy and safety of paliperidone ER in the long term

has been assessed also in several 52-week, open label stud-
ies24,27,48, which are an extension of the first three 6-week ran-
domized trials15-17. In particular, a publication48 referred to the
1083 patients included in the open-label extension studies, has
reported the effectiveness of paliperidone ER administered at
flexible doses of 3, 6, 9 and 15 mg. Depending on the therapy
they received in the initial double-blind phase, the population
included in the open-label extension phase was divided into
three groups: placebo/paliperidone ER, paliperidone
ER/paliperidone ER, and olanzapine/paliperidone ER. The
efficacy measures included changes from baseline to endpoint
in PANSS total score, Marder factors and CGI-S. A clinical re-
sponse was defined as an improvement, to the completion of
the extension phase, of the PANSS total score of at least 30%
compared with the beginning of both the double-blind period
and the open-label extension. Among the patients enrolled,
507 of them (47%) completed the open-label phase. The
analysis showed that the reductions in the PANSS total score
observed in the active treatment groups during the 6-week
double-blind phase were maintained over the long-term.
Moreover, in the first 12 weeks of the open-label phase, fur-
ther significant reductions in PANSS total score occurred. At
endpoint of the open-label extension, PANSS total scores im-
proved in comparison with the double-blind phase baseline 
(-26.1 for placebo/paliperidone ER, -28.1 for paliperidone
ER/paliperidone ER, -27.3 for olanzapine/paliperidone ER)
and the beginning of the open-label phase (-16.5 for place-

bo/paliperidone ER, -5.3 for paliperidone ER/paliperidone
ER, -4.2 for olanzapine/paliperidone ER). Among the com-
pleters of the 52-week study, a more substantial improvement
from open-label extension phase baseline was observed: -27.7
for placebo/paliperidone ER; -12.2 for paliperidone/paliperi-
done ER; -13 for olanzapine/paliperidone ER. Although a
PANSS total score improvement was observed across all treat-
ment groups compared with the beginning of the open-label
phase, the most marked reduction was observed in the place-
bo/paliperidone ER group. The same trend was also evident
from an independent analysis of positive and negative Marder
factors. At the end of the open-label phase, a PANSS total
score improvement of at least 30% compared with the values
observed at the beginning of the double-blind phase was
achieved by 68% of patients in the placebo/paliperidone ER
group, 69% of those of the paliperidone ER/paliperidone ER
group and 66% of those in the paliperidone ER/olanzapine.
At the end of the open-label phase an improvement of at least
30% of the total PANSS score was observed in 47% of pa-
tients in the placebo/paliperidone ER group, 35% of those in
the paliperidone ER/paliperidone ER and 33 % of those of
the olanzapine/paliperidone ER group. At the end of the
open-label phase, the rate of patients with an improvement of
at least 50% of the PANSS total score at the beginning of the
double-blind phase and of the open-label phase was reached
across the various treatment arms, from 43-46 % and 18-27%
of patients, respectively. The percentage of patients classified
as “marked”, “severely” and “extremely severe” ill at the CGI-
S decreased from the beginning of the double-blind phase to
the endpoint of the open-label extension from 50% to 12.6%,
from 57.5% to 16.4% and from 59.9% to 17.4% respectively
in the placebo/paliperidone ER, paliperidone ER/paliperi-
done ER, and olanzapine/paliperidone ER groups. The place-
bo/paliperidone ER group also experienced at the endpoint a
reduction of the percentage of cases who had been classified
at the beginning of the open-label trial as “marked”, “severe-
ly”, “extremely severe” ill. Among the completers of the open
label phase, the percentage of cases classified as “marked”,
“severely”, and “extremely severe” ill at week 52 was only
3.2%, 2% and 3.7% in the placebo/paliperidone ER, paliperi-
done ER/paliperidone ER and olanzapine/paliperidone ER
groups. At the endpoint of the open-label phase, mean
changes on the PSP were of 10.3 points for placebo/paliperi-
done ER group, 4.4 for the paliperidone ER/paliperidone ER
group and 3.6 for the olanzapine/paliperidone ER group. A
more marked improvement was observed in the group of pa-
tients who completed the open-label extension phase: 16.7
points for the placebo/paliperidone ER group, 9.7 for the
paliperidone ER/paliperidone ER group and 8.8 for the olan-
zapine/paliperidone ER group. An improvement of at least
one PSP-category was registered in 58.7% of patients in the
placebo/paliperidone ER group, in 47.5% of those in the
paliperidone ER/paliperidone ER group and in 43.7% of pa-
tients in the olanzapine/paliperidone ER group.
Another pooled analysis24 that also considered the open-

label extensions of the first 3 double-blind 6-week studies15-
17, demonstrated that the improvements in personal and so-
cial functioning observed during the acute treatment are
maintained over the long-term.
A post-hoc27 analysis involving the three 6-week to six

double-blind studies15-17 and their open-label extensions
evaluated the possible effect of the duration of the disease
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on the efficacy of paliperidone ER. For this purpose, patients
were stratified into two groups: those with no more than 3 of
illness and those with a longer history of illness. or more than
3 years of illness. Both groups showed an improvement in all
clinical and functional symptoms, even if the group having a
most recent diagnosis was found to have a greater improve-
ment. Limited to patients who completed the open label
phase, the mean final PANSS total was 50.7 for the group
with less than 3 years of illness and 57.4 for the group with
more than 3 years, respectively. The analysis based on a
mixed model for repeated-measures showed that patients
with a more recent diagnosis differ from those with a longer
history of illness in terms of greater improvement not only in
PANSS total (p=0.002) but also in CGI-S (p=0.001) and PSP
scale (p=0.004) scores.

TOLERABILITY AND TREATMENT SATISFACTION

Several studies evaluated tolerability and treatment satis-
faction with paliperidone ER (Table 4).
The short-term tolerability of paliperidone has been as-

sessed in a pooled analysis23 centered on the 3 multicenter,
double-blind, randomized, fixed-dose, placebo-controlled tri-
als lasting 6 weeks15-17. The overall rates of adverse events
ranged between 66-77% for paliperidone ER and 69% and
66% for olanzapine and placebo, respectively. The discontin-
uation rate due to adverse events was very low (2-7%) across
all groups. There were no clinically significant differences in
median changes from baseline to endpoint in the Barnes
Akathisia Rating Scale (BARS)49 Abnormal Involuntary
Movement Scale (AIMS)20 and Simpson-Angus Scale
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Table 4. Tolerability and satisfaction: assessments and main findings.

Authors Assessment Main findings

Meltzer et al.23(*) Patients were assigned to Pali ER (n:123, 3 mg/die;
n:234, 6 mg/die; n:245, 9 mg/die; n:240, 12mg/die; n:113,
15 mg/die) or PB (n:351)

No significant differences were observed between Pali ER and
PB group about extrapyramidal effect. The mean changes in
body weight appeared smaller in Pali ER group than in the
Ola one. 

Schmauss et al.32 Adults hospitalized with an acute exacerbation of
schizophrenia were prospectively treated with OL
flexibly-dosed (3 to 12 mg/die) of Pali ER

Most TEAEs were considered mild or moderate in intensity.
Improvements were observed especially in AIMS, SAS.BMI
increased but not it was not considered clinically relevant. 

Kim et al.33 26 patients continued Ris treatment and 32 patients
were switched to Pali ER (3-12 mg/die)

Both Ris and Pali ER resulted well tolerated and both groups
did not show significant change in EPS, in laboratory parame-
ters, menstrual disturbance and body weight

Kim et al.38 Previous antipsychotic agents (n:81, Ris; n:88, non-
Ris) were switched to Pali ER treatment

Improvements in DIEPSS TS (both Ris and non-Ris groups).
The LUNSERS TS showed a significantly decreased in both
groups. Prolactin levels changed less in the Ris group than in
the non-Ris group, while all patients presented an increase in
weight

Mauri et al.39 Symptomatic patients were switched to flexible doses
(3 to 12 mg/die) of Pali ER.

Decrease in extrapyramidal symptoms. All patients presented
an increase in weight and BMI

Kotler et al.40 Adult patients with non-acute schizophrenia who had
been treated unsuccessfully with oral Ola were
switched to flexible doses (3-12 mg/die) of Pali ER
(n:396) 

Improvement in subjective, functioning treatment satisfaction
sleep quality and daytime somnolence, with a greater reduc-
tion at the ESRS in whom switched for lack of efficacy or tol-
erability, while who switched for lack of tolerability showed
greater weight reduction

Zhang et al.41 Regardless to the treatment in the DB phase, all pa-
tients in the OLE were treated with flexibly doses (3-
12 mg/day) of Pali ER (n:47, Pali ER/Pali ER; n:59,
PB/Pali ER)

Compared to Pali ER/Pali ER group, the PB/Pali ER group
showed higher incidence of TEAEs, EPS-related TEAEs and
greater change in mean BMI, triglycerides and cholesterol.

Emsley et al.48(*) Regardless to the treatment in the DB phase, all pa-
tients in the OLE were treated with flexibly doses (3-
15 mg/day) of Pali ER (n:628, Pali ER/Pali ER; n:249,
Ola/Pali ER; n:206, PB/Pali ER)

EPS-related adverse occurred in similar percentage in the
Ola/Pali ER and Pali ER/Pali ER groups, while they were
lower in the PB/Pali ER group. Maximun QTcLD was ob-
served with Pali ER treatment. Irregular menstruation and
erectile dysfunction were observed in PB/Pali ER group and
Ola/Pali ER, respectively 

Yang et al.55 Patients dissatisfied with previous antipsychotic med-
ications were switched to Pali ER (n:153, 3 mg/die;
n:1082, 6 mg/die; n:361, 9 mg/die; n:87, 12 mg/die)
based on clinical judgment.

Improvement in treatment satisfaction

DB: double-blind; EPS: extrapyramidal syndrome; OL: open-label; Ola: olanzapine; OLE: open-label extension; Pali ER: paliperidone ER;
PB: placebo; QTcLD: linear-derived QTc; Ris: risperidone; TEAEs: Treatment Emergent Adverse Events; TS: total score.
(*)These studies are analysis from the same sample, derived from (A), (B), (C).
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(SAS)50 scores between paliperidone ER and placebo.
Among patients receiving paliperidone ER, the greatest in-
crease in SAS was found in the groups treated with doses
above the 6 mg/day. Patients exposed to paliperidone ER
doses that exceeded 6 mg/day also had an increased inci-
dence of EPS-related adverse events such as dystonia (1% in
paliperidone ER 3 mg, 1% in paliperidone ER 6 mg, 5% in
paliperidone ER 9 mg, 5% in paliperidone ER 12 mg, 2% in
paliperidone ER 15 mg), dyskinesia (5% in paliperidone ER
3 mg, 3% in paliperidone ER 6 mg, 8% in paliperidone ER 9
mg, 9% in paliperidone ER 12 mg, 9% in paliperidone ER 15
mg), parkinsonism (3% in paliperidone ER 3 mg, 3% in
paliperidone ER 6 mg, 7% in paliperidone ER 9 mg, 6% in
paliperidone ER 12 mg, 6% in paliperidone ER 15 mg), hy-
perkinesia (4% in paliperidone ER 3 mg, 3% in paliperidone
ER 6 mg, 8% in paliperidone ER 9 mg, 10% in paliperidone
ER 12 mg, 10% in paliperidone ER 15 mg). No significant
differences were observed in the incidence of EPS-related
adverse events between olanzapine (dystonia 1%, dyskinesia
2%, parkinsonism 2%, hyperkinesia 2%) and placebo (dys-
tonia 1%, dyskinesia 3%, parkinsonism 2%, hyperkinesia
4%). Only one patient included in the pooled analysis re-
ported tardive dyskinesia, but it was not possible to identify
a causal relationship between treatment with paliperidone
ER 9 mg and the adverse event because the patient had a
history of tardive dyskinesia. The most frequent cardiovascu-
lar adverse event was found to be tachycardia (6% in
paliperidone ER, 4% in olanzapine, 3% in placebo) and si-
nus tachycardia (6% in all paliperidone ER, 5% in olanzap-
ine, 4% in placebo). Syncope was reported in few patients re-
ceiving paliperidone ER (0.8%) or placebo (0.3%). No cases
of sudden death, ventricular fibrillation or flutter, or torsades
de pointes occurred among patients treated with paliperi-
done ER. The incidence of orthostatic hypotension for
paliperidone ER at doses of 3 (2%), 6 (1%) and 9 mg (2%)
was similar to placebo (1%). Higher values were instead ob-
served among subjects who received paliperidone ER doses
of 12 and 15 mg (respectively 4% and 3%). The mean differ-
ence in linear-derived QTc (QTcLD) values between place-
bo and all doses of paliperidone ER was minimal (<4 msec).
None of the patients receiving paliperidone ER presented a
QTcLD ≥480 msec. The mean changes in body weight at end-
point were less than 2 kg in all paliperidone treatments
groups (0.6 in 3 mg, 0.6 in 6 mg, 1 in 9 mg, 1.1 in 12 mg, 1.9 in
15 mg, -0.4 in placebo). Weight gain resulted to be dose-re-
lated and smaller within the recommended dose range of 3
mg to 12 mg. The weight gain in the olanzapine group was 2
kg. Paliperidone ER was associated with elevations in serum
prolactin levels. The most common adverse events, with an
incidence in at least 5% of patients, were headache and in-
somnia. Serious adverse events were reported by only 6% of
patients in the placebo or in the olanzapine group and in 5-
6% of subjects receiving paliperidone ER. The most fre-
quently reported serious adverse event was exacerbation of
psychotic symptoms, for example a proxy of lack of efficacy.
Excluding those related to psychiatric symptoms, the inci-
dence of serious adverse events never resulted superior to
1%. No relevant relationship between paliperidone ER
dosage and the incidence of serious adverse events has been
documented. In addition, there was no report of death or
neuroleptic malignant syndrome. In 10 patients assigned to
paliperidone ER (1%) and in 5 patients receiving placebo

(1%) a serious suicidal risk-related adverse event was ob-
served. The rates of suicidal ideation and suicide attempts
per patient/year of exposure were 14.5 and 3.6 for the place-
bo group and 10.3 and 1.1 for those receiving paliperidone
ER. The mean changes from baseline to endpoint of glucose
values were minimal (0.1 mmol/L) across all groups treated
with paliperidone ER and resulted similar to those of place-
bo. Other potentially glucose-related adverse events were re-
ported in 8 patients treated with paliperidone ER (1%) and
in 2 of those receiving placebo (1%): among these adverse
events the most common was the increase in blood glucose
levels (4 patients treated with paliperidone, 1 patient receiv-
ing placebo). In two of the cases treated with paliperidone
ER, the blood glucose increase was classified as serious. The
changes in the levels of total cholesterol, LDL, HDL and
triglycerides from baseline to endpoint were minimal (≤0.1
mmol/L) and not clinically significant. The median increase
in prolactin concentration was higher among female patients
(81 ng/mL) than male patients (24 ng/mL). Prolactin concen-
tration increased with increasing doses of paliperidone ER.
Prolactin-related adverse events such as impotence or other
sexual dysfunction, galactorrhea, gynecomastia, amenorrhea,
menstrual irregularity, were found only in 1-2% of patients
who received placebo or paliperidone ER at doses of 3 to 12
mg but did not imply discontinuation of treatment. Poten-
tially prolactin-related adverse events were observed in 4%
of patients treated with paliperidone ER 15 mg.
The long-term safety and tolerability of paliperidone ER

at doses of 3-15 mg has been evaluated in another pooled
analysis48 that included the data obtained in the 52-week
open-label extensions of three 6-week, double- blind, place-
bo-controlled trials15-17. During the 52-week open-label
phase, 76% of patients experienced some adverse event. Ad-
verse events leading to discontinuation occurred in 1% or
less of the patients and included edema, hepatitis A, cardiac
or eye disease, gastrointestinal disorder, injury, poisoning, or-
gan complications. Extrapyramidal side effects occurred in
25% of patients. A similar percentage of patients in the olan-
zapine/paliperidone ER and paliperidone ER/paliperidone
ER groups reported EPS-related adverse events between 23
and 25%, i.e. rates lower than the 32% observed in the place-
bo/paliperidone ER group. The median AIMS, SAS and
BARS scores were 0 at both the beginning and the endpoint
of the open-label extension phase. During the open-label
phase the AIMS score resulted equal or superior to 4 in 108
patients (10%): of them, 35 (32%), reported a severe degree
of dyskinesia also at baseline. 11 patients (1%) reached a
BARS global clinical rating of marked or severe. No patients
developed movement disorders classified as serious accord-
ing to SAS. During the open-label phase 11 patients (1%)
treated with paliperidone ER showed a maximum linear-de-
rived QTc (QTcLD) value between 450 and 480 msec
(among these, 8 had a normal baseline QTcLD and 3 a base-
line QTcLD ≥ 450 msec) and only one patient had a value ex-
ceeding 480 msec (baseline QTcLD was in the normal
range). This patient belonged to the paliperidone
ER/paliperidone ER group and was the only patient to reach
a maximum postbaseline QTcLD >500 msec. During the
double-blind and the open-label phases a weight gain from
75.6 to 77.5 kg occurred in the three groups. In the period be-
tween the beginning of the open-label extension phase and
the endpoint the weight was even smaller across all groups:
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1.8 kg in placebo/paliperidone ER, 1.2 kg in paliperidone
ER/paliperidone ER, 0.3 kg in olanzapine/paliperidone ER.
During the open-label extension phase a weight gain greater
than or equal to 7% was registered in 15% of patients, and
the mean change in BMI was 0.4 kg/m2. A serious adverse
event was reported by 16% of the patients, while 7% had an
event resulting in withdrawal from the study and less than
1% had an event that concluded in death (suicide). Serious
adverse events were observed in more than 1% of cases and
included psychotic disorders (5%), schizophrenia (5%), agi-
tation, suicidal ideation, depression, aggression and suicide
attempts (1% of patients). Glucose-related adverse events
(for example increased blood glucose, diabetes mellitus, glu-
cosuria) were reported by 1% of patients, while the most
common prolactin-related adverse events were amenorrhea
(4% of female patients in each treatment group), irregular
menstruation (5% of women in the placebo/paliperidone ER
group) and erectile dysfunction (3% of male patients in the
olanzapine/paliperidone ER group). 
In a first single-arm, open-label study32 the tolerability of

flexible-doses of paliperidone ER was evaluated in 294 adult
patients, aged more than 18 years old and with acutely exac-
erbated schizophrenia. During the study, vital signs did not
present any relevant changes. Most Treatment Emergent Ad-
verse Events (TEAEs) were considered mild or moderate in
intensity (95.2%) and no action was taken for 90.7% of all
TEAEs. Consequently to AE, 6.5% of all events required a
dose adjustement, while treatment was temporary discontin-
ued in 0.6% patients or suspended in 3.1% patients. Ex-
trapyramidal disorders and insomnia were the most com-
monly TEAEs (respectively 6.1% and 5.1%), while schizo-
phrenia was considered the most common serious TEAE.
Nobody died during the study. Seven patients (2.4%) pre-
sented prolactin-related relevant TEAEs (galactorrhea,
menstrual disorder, sexual dysfunction and breast swelling
were observed in one patient each). 2 patients (0.7%) pre-
sented glucose-related TEAE. From baseline to the end-
point, a significant change in BMI was observed (p<0.0001),
but it was not considered clinically relevant (0.22±0.97
kg/m2), with a mean percentage weight change at endpoint
equal to 1.0%. Overall, at endpoint 7.2% of patients pre-
sented an increased in body weight greater than 7%. Base-
line values for EPS measures were low and, after 42 days of
treatment, researchers observed a generally improvement in
AIMS total score (-0.18±1.7), SAS global score (-0.02±0.24)
and BARS global clinical rating of akathisia score (-
0.03±0.5), which reached statistical significance for AIMS
and SAS (respectively p=0.0439 and p=0.0201). At endpoint,
patients’ satisfaction with paliperidone ER tolerability was
rated as “very good” (31.3%), “good” (46.3%), “reasonable”
(13.1%), “moderate” (5.6%) and “poor” (3.7%).
In a 12-week, randomized, parallel-group, open-label,

flexible-dose33 study, researchers compared paliperidone
ER with risperidone. During the study both risperidone and
paliperidone resulted to be well tolerated (at least 10% of
the patients from both groups did not report any adverse ef-
fect, except for menstruation disturbances in women). Both
groups did not show significant change from baseline to
endpoint about the prevalence of parkinsonism, akathisia,
and tardive dyskinesia or in laboratory parameters (includ-
ing cholesterol profiles, glucose, alanine transaminase and
prolactin). Amenorrhea was observed in 5 patients in the

paliperidone ER group (45.5%) and 4 patients in the
risperidone group (44.4%), while oligomenorrhea in 4 pa-
tients in the paliperidone ER group (36.3%) and 2 patients
in the risperidone group (22.2%). Menstrual disturbance
was not significantly different between the two groups (re-
spectively 9 patients in the paliperidone ER group, 81.8%,
and 6 patients in the risperidone group, 66.7%; p=0.617).
Body weight increased significantly in 4 patients (12.5%) af-
ter switching to paliperidone ER, whereas no one in the
risperidone group showed clinically relevant weight gain.
Anyway, the mean change in body weight did not signifi-
cantly differ during the study between the risperidone-con-
tinuation group and the paliperidone ER-switch group (+0.5
and +0.9 kg, respectively). 
In an open-label, prospective, non-comparative, 48 week

study38 researchers evaluated safety and tolerability of
paliperidone ER among schizophrenic patients who had
switched from risperidone or other antipsychotic. To evalu-
ate the level of satisfaction and tolerability, the SNW, the
Drug-Induced Extrapyramidal Symptoms Scale (DIEPSS)51
and the Liverpool University Neuroleptic Side-Effects Rat-
ing Scale (LUNSERS)52 were used. The total rate of AE oc-
currence in the risperidone group was 63.7% and 73.1% in
the non-risperidone (p=0.171). The three most common AEs
were akathisia, increased weight and muscle rigidity (respec-
tively 16.5%, 9.9% and 9.9% in the risperidone group and
20.4%, 18.3% and 11.8% in the non-risperidone group).
DIEPSS total score showed a significant improvement from
baseline to endpoint (p<0.001 in all patients; p<0.001 in the
risperidone group and p=0.033 in the non-risperidone
group), while about the individual items a significant im-
provement was found in the ratings accorded to gait,
bradykinesia, muscle rigidity, tremor and overall severity in
the risperidone group and in bradykinesia and overall sever-
ity in the non-risperidone group (all p<0.005). The LUN-
SERS total score showed a significantly decreased (p<0.001
in all patients; p<0.001 in the risperidone group and p=0.005
in the non-risperidone group). In both groups there was a
significant increase in weight (p<0.05) but with a similar in-
crease. Prolactin levels changed less among women in the
risperidone group than those in the non-risperidone group
(p=0.008). 
In an open-label, single-arm, multicenter, 13-week treat-

ment study39 in schizophrenic patients, researchers evaluated
tolerability of paliperidone. Every week the researchers eval-
uated the safety assessments, including the report of AEs at
every scheduled visit. The Extrapyramidal Symptom Rating
Scale (ESRS)53 was used to evaluate the severity of move-
ment disorders at baseline and at weeks 2, 6 and 13, while
physical examination, vital signs and assessment of body
weight were performed at baseline and on weeks 6 and 13.
Researchers did not find clinically relevant changes in vital
signs. At least one AE was showed by 21 patients (15.9%).
About the intensity of AEs, the majority of them (93.8%)
were mild or moderate and only in one patient were severe.
In addition, 2 patients discontinued the treatment because of
tolerability issues and nobody died. The extrapyramidal
symptoms decreased significantly at each postbaseline time-
point from baseline to endpoint (respectively 7.39±13.2 and
2.21±4.6, p<0.001). Even if both body weight and BMI pre-
sented an increase at the endpoint (respectively 0.7±3.8 kg,
p=0.05, and 0.3±1.4, p<0.05), these changes were not estimat-
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ed clinically significant. At the endpoint, the mean percent-
age of weight change was 0.7% (p=0.05) but no patients ex-
perienced a change in body weight of at least 7%. 
In the subgroup analysis of patients from a previously

published 6-month, international, multicenter, open-label,
single-arm study40 using flexible doses of paliperidone ER (3
to 12 mg/d), researchers compared the treatment satisfaction
and the tolerability between olanzapine and paliperidone
ER. To evaluate the treatment satisfaction with oral olanza-
pine and paliperidone ER, researchers used a 5-point cate-
gorical scale (ranging from “very good” to “very poor”), a
sleep quality and daytime drowsiness, an 11-point scale for
both sleep quality (from “slept very badly” to “slept very
well”) and daytime drowsiness (from “not at all” to “all the
time”) respectively at the baseline and at the endpoint. Ex-
trapyramidal symptoms were measured by ESRS total
scores. The researchers found out that paliperidone ER was
generally well tolerated, with an improvement in subjective
and functioning treatment satisfaction, even if a statistically
significant and clinically relevant improvements in ex-
trapyramidal symptoms was observed switching from olan-
zapine at each assessment and at the endpoint for the entire
population (p<0.0001). About the ESRS, Parkinsonism (-
0.7±2.7; p<0.0001), hypokinesia (-0.5±1.9; p<0.0001) and dys-
tonia/dyskinesia/akathisia (-0.5±2.2; p<0.0001) were the do-
main with the largest change. From baseline to endpoint, pa-
tients switching for lack of efficacy or tolerability showed the
most significant change in total ESRS scores (respectively
ranging from -0.7±2.7 to -1.1±3.3, p<0.0001 and from -0.5±3.2
to -1.1±3.9, p≤0.0276), while in case of switching for lack of
adherence or for other reasons, changes were not statistical-
ly significant (respectively ranging from -0.3±1.7 to 1.6±6.0
and from -1.0±2.2 to -0.4±2.6). About body weight, patients
presented an average decrease of almost 1 kg during the
study (mean weight at baseline 83.4±16.9 kg, with decreased
equal to -0.5±3.9 kg at week 13, -1.0±5.5 kg at week 26 and -
0.8±5.2 kg at endpoint; p≤0.0053), especially in whom
switched for lack of tolerability. From baseline to endpoint,
weight loss until 4 kg occurred in 100 patients (27.7%), while
more than 4 kg occurred in 61 patients (16.9%). Conversely,
a total of 38 patients (10.5%) gained more than 4kg and 29
patients (8.0%) showed a clinically relevant weight gain
from baseline to endpoint. Patients switching from olanzap-
ine for lack of tolerability showed the most important weight
reduction (p≤0.0005), while who switched for lack of efficacy
or lack of adherence or other reasons did not. Furthermore,
switching from olanzapine to paliperidone ER presented a
significant improvement in sleep quality (p<0.05) and re-
duced daytime somnolence (p<0.0001). In the end, treatment
satisfaction appeared to be superior with paliperidone ER
than olanzapine (respectively “good” to “very good” 65.3%
versus 20.5% of patients, “moderate” 15.1% versus 46.7%
and “poor” to “very poor” 19.6% versus 32.7%).
In an open-label extension (24-week) phase41 safety was

evaluated through AIMS, BARS, SAS, Columbia Suicide
Severity Rating Scale54 and clinical laboratory parameters,
ECGs, weight, vital signs, physical examinations. From a total
of 106 patients, TEAEs were experienced by 35 of them (33%)
and their incidence was higher in the placebo/Paliperidone
group (37.3%) than the paliperidone/paliperidone group
(27.7%). Akathisia, somnolence, nasopharyngitis, and consti-
pation were the most common TEAEs (3.8% each). One pa-

tient from paliperidone/paliperidone group committed suicide
during the open-label extension phase. Two patients from
paliperidone/paliperidone group (4.3%) experienced serious
TEAEs (completed suicide and worsening of schizophrenia).
By the way, TEAEs did not lead to a permanent discontinua-
tion of the study drug. EPS-related TEAEs were experienced
by 8 patients (7.5%) and the incidence was higher in the place-
bo/paliperidone group than in the paliperidone/paliperidone
group (respectively 11.9% and 2.1%). Hyperkinesia (5.7%),
akathisia (3.8%) and restlessness (1.9%) were the most com-
mon. Increased prolactin levels was more pronounced in
women compared to men (respectively 83% versus 76% in
placebo/paliperidone group and 19% versus 5% in paliperi-
done/paliperidone group), but generally it was not commonly
associated with TEAEs (except for the presence of galactor-
rhea in a patient from the paliperidone/paliperidone group).
The 99% of patients presented a Columbia Suicide Severity
Rating Scale score equal to 0 (no suicidal ideation), while 1%
of them had a score equal to 1 (wish to be dead). From open-
label extension base line to end point, patients from the place-
bo/paliperidone group showed greater change in mean BMI,
triglycerides and cholesterol than the one in paliperidone/
 paliperidone group (respectively 0.39±1.6 kg/m2, 0.42±0.8
mmol/L and 0.12±0.8 mmol/L versus 0.23±1.2 kg/m2, 0.13±0.7
mmol/L and -0.03±0.7 mmol/L), while no clinically relevant
changes in vital signs (for example fasting glucose values),
ECG recordings or other clinical laboratory parameters were
observed.
In a nonrandomized, open-label, single-arm, phase-4, mul-

ticenter, prospective, 8-week study55 the treatment satisfac-
tion with paliperidone extended release tablets was evaluat-
ed in 1,693 patients dissatisfied with previous antipsychotic
treatment. The patients were subgrouped based on reasons
for switching (dissatisfaction with social functioning, dissatis-
faction with efficacy and dissatisfaction with safety), antipsy-
chotic drug use at baseline (chlorpromazine, olanzapine,
ziprasidone, aripiprazole, quetiapine, risperidone or others)
and severities of the disease (evaluated through MSQ, CGI-
S and PSP scores). Finally, according to the CGI-S score at
baseline, patients were divided into 3 categories: a mild sub-
group (borderline mentally ill and mildly ill), a moderate
subgroup (moderately ill and markedly ill) and a severe sub-
group (severely ill and extremely ill). Enrolled patients were
treated with paliperidone ER dose ranging from 3 mg/d to 12
mg/d. Patients treated with risperidone had been directly
switched to paliperidone ER, while patients treated with oth-
er antipsychotics needed a titration period (1-week in case of
haloperidol, ziprasidone or amisulpride and 2-week in case
of chlorpromazine, olanzapine or quetiapine). In patients
previously treated with more antipsychotics, the primary an-
tipsychotic was switched to paliperidone ER within 1 month.
In this study, after 8 weeks, an important decrease in disease
severity was observed in paliperidone ER treatment group.
The researchers observed a reduction in CGI-S scores by
2.37±1.20 (p<0.0001), with a remission of the schizophrenic
symptoms in about 83% patients; 95% of patients expressed
treat ment satisfaction for paliperidone ER: after the switch,
mean MSQ score improved 2.99±1.05 points (p<0.0001) and
a significant improvement was present in the PSP score
(mean change equal to 25.5±15.03; p<0.0001), with up to
56% patients achieving the PSP score at the endpoint. 
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CONCLUSIONS

Considering the above-mentioned randomized double-
blind studies, we can assume that paliperidone ER is a ther-
apeutic option strongly indicated in the short-term treatment
of schizophrenia: data on the changes induced by treatment,
in particular on PANSS, CGI-S, CGI-C and PSP scores, are
unequivocal. As regards the long-term use, the available da-
ta, which are mainly derived from open-label extension stud-
ies of short-term controlled trials suggest that paliperidone
ER not only permits to maintain the improvement observed
in the acute phases of treatment, but it is also able to induce
further improvements both in the symptoms picture and in
personal and social functioning. With respect to tolerability,
the short-and long-term studies indicate that paliperidone
ER has a very favorable profile, as documented by a reduced
incidence of serious adverse events. Furthermore, it is worth
noting that the extrapyramidal side effects are rare, the im-
pact on body weight is minimal and that there are no clini-
cally significant metabolic index changes. It should also be
noted that, although increases in prolactin levels were ob-
served, only few patients reported adverse events. Finally, as
regards the cardiovascular profile, only 1% of patients treat-
ed with paliperidone ER has in the long-term show post-
baseline QTc values exceeding 450 msec and only 1 patient
had a post-baseline value greater than 480 msec, which sug-
gests a low potential of adverse events related to QT length-
ening. The main limitations of the present review lie in its
narrative structure: its findings cannot be considered conclu-
sive as those of a systematic or meta-analytical review, which
could yield with greater methodological precision a complete
analysis of all evidences concerning the short and long terms
use of paliperidone ER in the treatment of schizophrenia.
Therefore, it’s possible that a number of studies on this sub-
ject have not been considered for inclusion. However, such
structure would require more definite and strict study objec-
tive and design, which does not meet the broader, more nar-
rative aims of the present work. Instead, this paper aims to
provide a descriptive overview of various aspects that are of
significant clinical relevance. In conclusion, taking into ac-
count the tolerability and efficacy data, together with the use
of innovative sustained-release formulation based on the
OROS system that ensures a steady release over 24 hours
and allows a single daily administration, paliperidone can be
considered a valid option for the short and long-term treat-
ment of schizophrenia.
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