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Background: Previous meta-analyses have compared paliperidone extended-release (ER) 

tablets with other antipsychotics, but none have involved Chinese patients or studies from 

People’s Republic of China. Further, the results of these meta-analyses may not be applicable 

to Chinese patients. In the present study, we evaluated the efficacy, safety, and acceptability 

of paliperidone ER compared with other second-generation antipsychotics (SGAs) for Chinese 

patients with schizophrenia.

Methods: Randomized controlled studies of paliperidone ER and other SGAs as oral mono-

therapy in the acute phase treatment of schizophrenia were retrieved from Medline, Embase, 

and the Cochrane Library (CENTRAL), as well as from Chinese databases including the China 

National Knowledge Infrastructure, Wanfang, and VIP Information/Chinese Scientific Journals 

Database. We pooled data on response rates, chance of withdrawal due to adverse events, prob-

ability of adverse events, and odds of withdrawal for any reason.

Results: Fifty randomized controlled trials were identified. The response rate for paliperidone 

ER was significantly higher than that of other pooled SGAs (risk ratio [RR] 0.83, 95% con-

fidence interval [CI] 0.72–0.96) and ziprasidone (RR 0.57, 95% CI 0.39–0.82). Paliperidone 

ER significantly reduced the chance of withdrawal due to adverse events and the chance of 

any adverse events compared with other pooled SGAs (RR 0.32, 95% CI 0.17–0.58 and RR 

0.88, 95% CI 0.79–0.97) and risperidone (RR 0.31, 95%  CI 0.14–0.67 and RR 0.70, 95% CI 

0.57–0.86). The incidence of extrapyramidal symptoms on paliperidone ER was comparable with 

other pooled SGAs (RR 0.94, 95% CI 0.66–1.35) and significantly lower than that of risperidone 

(RR 0.56, 0.41–0.77) but higher than that of olanzapine (RR 1.88, 95% CI 1.05–3.36). Paliperi-

done ER was superior to other pooled SGAs (RR 0.32, 95% CI 0.21–0.49 and RR 0.50, 95% CI 

0.35–0.72) and olanzapine (RR 0.23, 95% CI 0.15–0.33 and RR 0.33, 95% CI 0.23–0.47) as far 

as weight gain and somnolence were concerned. Further, prolactin-related adverse events caused 

by paliperidone ER were comparable with other pooled SGAs (RR 1.30, 95% CI 0.73–2.33), 

but outnumbered those caused by olanzapine (RR 7.53, 95% CI 2.05–27.71).

Conclusion: Paliperidone ER is efficacious, safe, and well accepted when compared with other 

pooled SGAs for the treatment of Chinese patients with schizophrenia.

Keywords: paliperidone extended-release, second-generation antipsychotics, schizophrenia, 

meta-analysis

Introduction
Schizophrenia is a severe and chronic psychotic disorder with a significant social 

and economic impact. The lifetime prevalence of schizophrenia is 0.30%–0.66% 

worldwide,1 and about 781/100,000 in People’s Republic of China, indicating that there 

are more than ten million schizophrenia patients in this country.2 Antipsychotic drugs 
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are a key component of treatment for schizophrenia. Several 

commonly prescribed second-generation antipsychotics 

(SGAs) in People’s Republic of China include risperidone, 

clozapine, olanzapine, aripiprazole, and quetiapine.3

Paliperidone extended-release (ER; Invega™, Johnson & 

Johnson Pharmaceuticals, Titusville, NJ, USA) is an SGA with 

unique pharmacological/pharmacokinetic characteristics and 

an innovative drug delivery system, and is newly introduced 

in People’s Republic of China. Paliperidone is the active 

metabolite of risperidone, ie, 9-hydroxyrisperidone, which has 

high affinity for serotonin 2A (5-HT
2A

) and dopamine D
2
 recep-

tors and are two targets for psychosis treatment.4 It is also an 

antagonist of the histamine H
1
 receptor and the α

1 
and α

2 
adre-

noceptors. Paliperidone has an affinity for 5-HT
7
, dopamine D

3
, 

and α
2A

 adrenoceptors receptors, indicating a role as an anti-

depressant and improving sleep and cognition.5–7 Paliperidone 

ER is formulated within an osmotically controlled-release 

oral delivery system (OROS®; ALZA Corporation, Mountain 

View, CA, USA) that minimizes peak-trough fluctuations and 

does not require dose titration.8 Paliperidone ER is less prone 

to hepatic drug-drug interactions due to the lack of cytochrome 

P450 inhibition and less hepatic metabolism.9 As a result, there 

is only a small reduction in total exposure to paliperidone ER 

in patients with hepatic impairment.10 

A number of studies have investigated the efficacy, 

safety, and acceptability of paliperidone ER in patients 

with schizophrenia.11–14 Previous meta-analyses have com-

pared paliperidone ER with other oral SGAs, but none have 

involved Chinese patients or studies from People’s Republic 

of China.15,16 Further, the results of these meta-analyses may 

not be applicable to Chinese patients. Studies have shown that 

several single nucleotide polymorphisms are overexpressed in 

Caucasian patients with schizophrenia but not in their Chinese 

counterparts, and vice versa.17,18 Also, data from Phase III trials 

have demonstrated that the average weight of Chinese study 

participants was much less than that of Western participants.12,19 

In addition, the incidence of paliperidone ER-related extrapy-

ramidal side effects (EPS) in Chinese patients experiencing an 

acute exacerbation of schizophrenia has been reported to be 

around 40%,19,20 which is much higher than in patients from 

other countries (4%–8%).11–13 Despite mounting evidence 

that patients in People’s Republic of China are different, no 

meta-analysis comparing paliperidone ER with other SGAs in 

Chinese patients with schizophrenia has ever been published.

This meta-analysis specifically aimed to compare the 

efficacy, safety, and acceptability of paliperidone ER with 

that of other SGAs in Chinese patients with schizophrenia 

in the hope of providing reference information for future 

studies and clinical application.

Materials and methods
search strategy
Databases including Medline, PubMed, Embase, and the 

Cochrane Library (CENTRAL) were searched to identify 

eligible studies in English, while databases including the 

People’s Republic of China National Knowledge Infrastruc-

ture, Wan Fang, and the VIP Information/Chinese Scientific 

Journals Database were searched for studies published in 

Chinese to October 20, 2014.

Keywords for the literature search were associated 

with populations and treatment. Keywords for populations 

included “China”, “Chinese”, “Hong Kong”, “Taiwan”, and 

“Taiwanese”, those for treatment included “paliperidone 

extended-release”, “paliperidone ER”, “9-OH risperidone”, 

and “INVEGA”, and the disease name was “schizophrenia”. 

Keywords for each category were connected using the Bool-

ean operator AND. The literature search was carried out by 

two authors (HFL and ZHB) to ensure accuracy. 

inclusion and exclusion criteria
Inclusion criteria were: all patients included had to be Chinese 

patients with schizophrenia living in mainland China, Tai-

wan, or Hong Kong; the dose and duration of treatment had to 

be clearly stated; the studies included should be randomized 

controlled trials (RCTs); all patients involved were in the 

acute phase of schizophrenia and treated with oral SGA as 

monotherapy; the treatment duration of each study had to be 

4–12 weeks; and the Chinese literature had to be published 

in Peking University or Chinese core journals. Exclusion 

criteria were: duplicate publication; lack of quantitative data 

on efficacy, adverse events, or withdrawal for any reason; 

and economic evaluations and study protocols.

assessment of study quality 
and data extraction
The methodological quality of the included studies was 

assessed with the Jadad scale, used to assess randomization, 

double-blind, and dropouts.21 The primary outcome was the 

response rate, while secondary outcomes included: odds of 

withdrawal due to adverse events; probability of any adverse 

events; probability of EPS, weight gain, somnolence, and 

prolactin-related adverse events; and odds of withdrawal for 

any reason. Subgroup analyses based on treatment arm and 

Jadad score were also performed for each outcome.

statistical analysis
The meta-analysis was performed using Review Manager (Rev-

man) version 5.3, provided by the Cochrane Collaborative (http://

www.cc-ims.net/RevMan). Risk ratio (RR) was estimated along 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.cc-ims.net/RevMan
http://www.cc-ims.net/RevMan


Neuropsychiatric Disease and Treatment 2015:11 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1819

Paliperidone er tablets in chinese patients with schizophrenia

with the 95% confidence interval (CI). Study heterogeneity was 

measured using the χ2 test and I2 statistics. A χ2 value of P,0.05 

and an I2 of $50% indicated heterogeneity. In this case, a ran-

dom effect model and the Dersimonian–Laird method would be 

performed. When the χ2 value was P.0.05 and I2 was  ,50%, a 

fixed-effect model was used and the Mantel–Haenszel method 

was performed. Finally, funnel plots were inspected visually to 

explore the possibility of publication bias.

Results
literature search
In total, 97 English studies were retrieved from PubMed, 

Medline, Embase, and the Cochrane Library, while 818 

Chinese studies were retrieved from People’s Republic of 

China National Knowledge Infrastructure, Wan Fang, and 

VIP Information/Chinese Scientific Journals Database. Of 

these, 246 Chinese studies were published in Peking Univer-

sity or Chinese core journals. After duplicates were removed,  

188 records were considered valid. A further 128 articles 

were excluded after initial screening of titles and abstracts, 

and another ten studies were excluded for lack of relevant 

data, not including a treatment duration of 4–12 weeks, or 

not being an RCT. Finally, a total of 50 RCTs were retrieved 

(Supplementary Materials, Figure 1 and Table S1), among 

which 38 were included in the efficacy analysis set (Table S2), 

44 in the adverse events analysis set (Table S3), and 28 in the 

analysis set for withdrawal for any reason (Table S4). In these 

50 RCTs, paliperidone ER was compared with risperidone, 

olanzapine, aripiprazole, ziprasidone, quetiapine, or clozapine 

as monotherapy in 17, 20, 4, 7, 1, and 1 studies, respectively. 

Numbers of patients treated with paliperidone, risperidone, 

olanzapine, aripiprazole, ziprasidone, quetiapine, or clozapine 

was 2,054, 681, 858, 126, 317, 53, and 25, respectively. One 

study was published in an international peer-reviewed journal, 

24 were in Peking University core journals, and 25 in Chinese 

core journals. Five RCTs were double-blind, 15 were open-

label, and 30 did not report if they were open-label, single-

blind, or double-blind. Twenty-four trials were classified as 

being of high quality (Jadad score $3) and 26 trials were of 

low quality (Jadad score of ,3). The characteristics of these 

50 studies are shown in Table S1.

Efficacy outcomes
The primary outcome was efficacy, as measured by the 

response rate defined in each study. Of the 38 RCTs 

in the efficacy analysis set (Table S2), most (25/38) 

defined treatment response as an at least 25% reduction 

in Positive and Negative Syndrome Scale (PANSS) total 

score (30% in a few studies). In these 38 RCTs, 1,324 of 

Figure 1 Flow diagram of literature search and selection.
Abbreviations: rcT, randomized controlled trial; cNKi, china National Knowledge 
infrastructure; PeK, Peking University core journals; cc, chinese core journals; 
VIP, VIP Information/Chinese Scientific Journals Databases.

1,570 patients treated with paliperidone ER responded, 

while 1,281 of 1,578 patients treated with other SGAs 

as monotherapy responded. No significant heterogene-

ity was found between the 38 RCTs (I2=0%, P=0.99). 

Paliperidone ER was significantly more efficacious 

than other pooled SGAs (RR 0.83, 95% CI 0.72–0.96,  

P=0.01; Figure 2A). Subgroup analysis demonstrated that 

the efficacy of paliperidone ER was not inferior to that of 

risperidone (RR 0.88, 95% CI 0.65–1.19, P=0.40), olanzap-

ine (RR 0.95, 95% CI 0.77–1.18, P=0.66), or aripiprazole 

(RR 0.53, 95% CI 0.24–1.19, P=0.12), and was significantly 

better than that of ziprasidone (RR 0.57, 95% CI 0.39–0.82, 

P=0.003; Figure 2A). Funnel plots showed slightly asym-

metric scattered dots, suggesting the possibility of publi-

cation bias (Figure 2B). In addition, the response rate of 

paliperidone ER was higher than that of other pooled SGAs 

in both the high Jadad score subgroup (RR 0.85, 95% CI 

0.69–1.04, P=0.12) and the low Jadad score subgroup (RR 

0.82, 95% CI 0.66–1.01, P=0.06). However, the difference 

was not statistically significant, probably due to the limited 

number of trials in each subgroup (Figure 2C).
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Paliperidone
Events Total Events Total

WeightOther SGAs Risk ratio (non-event)
M–H, fixed, 95% Cl

Study or
subgroup

Risk ratio (non-event)
M–H, fixed, 95% Cl

Risperidone
Zhou et al32 26 32 21 32 3.7% 0.55 (0.23, 1.30)
Na et al34 30 40 31 40 3.0% 1.11 (0.51, 2.44)
Yuan and Yu35 24 30 23 30 2.4% 0.86 (0.33, 2.25)
Zhang et al37 44 47 40 44 1.4% 0.70 (0.17, 2.96)
Liu et al39 20 25 19 25 2.0% 0.83 (0.29, 2.38)
Su et al40 38 47 36 45 3.1% 0.96 (0.42, 2.19)
Su et al41 28 33 26 32 2.1% 0.81 (0.27, 2.39)
Zhou and Wang43 29 35 32 37 1.6% 1.27 (0.43, 3.78)
Deng et al44 38 38 38 38 Not estimable
Li et al45 27 40 26 40 4.7% 0.93 (0.50, 1.72)
Subtotal (95% Cl) 
Total events 304

367
292

363 24.0% 0.88 (0.65, 1.19)

Ziprasidone
Dong et al69 26 30 24 30 2.0% 0.67 (0.21, 2.13)
Xu et al70 44 48 35 51 5.2% 0.27 (0.10, 0.74)
He et al71 63 70 52 70 6.1% 0.39 (0.17, 0.87)
Li et al72 27 40 26 40 4.7% 0.93 (0.50, 1.72)
Meng and Wang74 39 46 37 45 2.7% 0.86 (0.34, 2.16)
Subtotal (95% Cl) 
Total events 199

234
174

236 20.7% 0.57 (0.39, 0.82)

Olanzapine
Zhang et al20 100 141 100 145 14.9% 0.94 (0.66, 1.33)
Jiang and Jin46 28 30 30 30 0.2% 5.00 (0.25, 99.95)
Cao and Xie47 28 30 29 32 1.0% 0.71 (0.13, 3.97)
Liang48 38 38 38 38 Not estimable
Mao et al49 41 45 43 45 0.7% 2.00 (0.39, 10.38)
Su et al50 31 32 33 34 0.3% 1.06 (0.07, 16.28)
Yu et al51 25 38 27 40 4.3% 1.05 (0.56, 1.97)
Lv et al52 27 30 28 30 0.7% 1.50 (0.27, 8.34)
Ma et al53 55 80 50 76 9.0% 0.91 (0.58, 1.43)
Qu et al54 33 35 31 35 1.3% 0.50 (0.10, 2.56)
Xie et al55 30 35 28 32 1.4% 1.14 (0.34, 3.89)
Yang and Chen56 43 51 41 51 3.4% 0.80 (0.34, 1.86)
Zhang et al37 28 32 30 34 1.3% 1.06 (0.29, 3.90)
Zhu and Pi58 11 15 10 15 1.7% 0.80 (0.27, 2.41)
Ouyang et al60 46 48 46 49 1.0% 0.68 (0.12, 3.89)
Shao61 27 30 28 30 0.7% 1.50 (0.27, 8.34)
Wang et al62 43 44 47 49 0.6% 0.56 (0.05, 5.93)
Yan et al63 37 40 36 40 1.3% 0.75 (0.18, 3.14)
Subtotal (95% Cl) 
Total events 671

794
675

805 43.8% 0.95 (0.77, 1.18)

Test for overall effect: Z=0.83 (P=0.40)

Test for overall effect: Z=2.97 (P=0.003)

Test for overall effect: Z=0.45 (P=0.66)

Test for overall effect: Z=1.54 (P=0.12)

Test for overall effect: Z=0.38 (P=0.70)

Test for overall effect: Z=2.45 (P=0.01)
Test for subgroup differences: χ 2=6.94, df=4 (P=0.14); I 2=42.4%

Aripiprazole

Other

Lin65 32 35 27 35 2.7%

18 25 17 25 2.7%
43 53 42 53 3.7%

0.38 (0.11, 1.30)
Xie et al67 30 32 29 31 0.7% 0.97 (0.15, 6.46)
Yang et al68 27 30 25 30 1.7% 0.60 (0.16, 2.29)
Subtotal (95% Cl) 97 96 5.1%

Subtotal (95% Cl)

Total (95% Cl)

78
61

1,570 1,578

78 6.4%

100%

0.53 (0.24, 1.19)
Total events 89 81

Liu et al77

Yu et al76
0.88 (0.37, 2.05)
0.91 (0.42, 1.96)
0.89 (0.51, 1.58)

Total events 59

1,324Total events 1,281

0.01 0.1

Favors paliperidone Favors other SGAs

1 10 100

0.83 (0.72, 0.96)

Heterogeneity: χ 2=2.14, df=8 (P=0.98); I 2=0%

Heterogeneity: χ 2=6.24, df=4 (P=0.18); I 2=36%

Heterogeneity: χ 2=4.17, df=16 (P=1.00); I 2=0%

Heterogeneity: χ 2=0.72, df=2 (P=0.70); I 2=0%

Heterogeneity: χ 2=0.00, df=1 (P=0.95); I 2=0%

Heterogeneity: χ 2=18.21, df=35 (P=0.99); I 2=0%

A

Figure 2 (Continued)
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1.5

2
0.01 0.1 1 10 100

RR (non-event)

SE(log[RR (non-event)])

Subgroups
Risperidone
Ziprasidone
Olanzapine
Aripiprazole
Other

B

Jadad score (3, 4, and 5)
Xie et al67 30 32 29 31 0.7% 0.97 (0.15, 6.46)
Zhang et al20 100 141 100 145 14.9% 0.94 (0.66, 1.33)
Jiang and Jin46 28 30 30 30 0.2% 5.00 (0.25, 99.95)
Liang48 38 38 38 38 Not estimable
Xie et al55 30 35 28 32 1.4% 1.14 (0.34, 3.89)
Ouyang et al60 46 48 46 49 1.0% 0.68 (0.12, 3.89)
Yan et al63 37 40 36 40 1.3% 0.75 (0.18, 3.14)
Zhou et al32 26 32 21 32 3.7% 0.55 (0.23, 1.30)
Na et al34 30 40 31 40 3.0% 1.11 (0.51, 2.44)
Zhang et al37 44 47 40 44 1.4% 0.70 (0.17, 2.96)
Su et al40 38 47 36 45 3.1% 0.96 (0.42, 2.19)
Su et al41 28 33 26 32 2.1% 0.81 (0.27, 2.39)
Deng et al44 38 38 38 38 Not estimable
Li et al45 27 40 26 40 4.7% 0.93 (0.50, 1.72)
He et al71 63 70 52 70 6.1% 0.39 (0.17, 0.87)
Li et al72 27 40 26 40 4.7% 0.93 (0.50, 1.72)
Subtotal (95% Cl) 751 746 48.3% 0.85 (0.69, 1.04)
Total events 630 603

Jadad score (1 and 2)
Lin65 32 35 27 35 2.7% 0.38 (0.11, 1.30)
Yang et al68 27 30 25 30 1.7% 0.60 (0.16, 2.29)
Liu et al77 18 25 17 25 2.7% 0.88 (0.37, 2.05)
Cao and Xie47 28 30 29 32 1.0% 0.71 (0.13, 3.97)
Mao et al49 41 45 43 45 0.7% 2.00 (0.39, 10.38)
Su et al50 31 32 33 34 0.3% 1.06 (0.07, 16.28)
Yu et al51 25 38 27 40 4.3% 1.05 (0.56, 1.97)
Lv52 27 30 28 30 0.7% 1.50 (0.27, 8.34)
Ma et al53 55 80 50 76 9.0% 0.91 (0.58, 1.43)
Qu et al54 33 35 31 35 1.3% 0.50 (0.10, 2.56)
Yang and Chen56 43 51 41 51 3.4% 0.80 (0.34, 1.86)
Zhang and Pei57 28 32 30 34 1.3% 1.06 (0.29, 3.90)
Zhu and Pi58 11 15 10 15 1.7% 0.80 (0.27, 2.41)
Shao61 27 30 28 30 0.7% 1.50 (0.27, 8.34)
Wang et al62 43 44 47 49 0.6% 0.56 (0.05, 5.93)
Yu et al76 43 53 42 53 3.7% 0.91 (0.42, 1.96)
Yuan and Yu35 24 30 23 30 2.4% 0.86 (0.33, 2.25)
Liu et al39 20 25 19 25 2.0% 0.83 (0.29, 2.38)
Zhou and Wang43 29 35 32 37 1.6% 1.27 (0.43, 3.78)
Dong et al69 26 30 24 30 2.0% 0.67 (0.21, 2.13)
Xu et al70 44 48 35 51 5.2% 0.27 (0.10, 0.74)
Meng and Wang74 39 46 37 45 2.7% 0.86 (0.34, 2.16)
Subtotal (95% Cl)

Total (95% Cl) 1,570 1,578 100% 0.83 (0.72, 0.96)

819 832 51.7% 0.82 (0.66, 1.01)
Total events

Total events 1,324 1,281

678694

Paliperidone
Events Total Events Total

WeightOther SGAs Risk ratio (non-event)
M–H, fixed, 95% Cl

Study or
subgroup

C Risk ratio (non-event)
M–H, fixed, 95% Cl

Heterogeneity: χ2=7.35, df=13 (P=0.88); I2=0%
Test for overall effect: Z=1.55 (P=0.12)

Test for overall effect: Z=2.45 (P=0.01)
Test for subgroup differences: χ2=0.06, df=1 (P=0.81); I2=0%

Heterogeneity: χ2=18.21, df=35 (P=0.99); I2=0%

Heterogeneity: χ2=10.86, df=21 (P=0.97); I2=0%
Test for overall effect: Z=1.90 (P=0.06)

0.05 0.2
Favors paliperidone Favors other SGAs

1 5 20

Figure 2 response rates.
Notes: subgroup analysis was carried out based on treatment arms (A) and Jadad scores (C). Funnel plots were used to evaluate potential publication bias (B). rr is 
represented by blue dots was estimated along with the 95% confidence interval (CI) represented by horizontal lines.
Abbreviations: CI, confidence interval; M–H, Mantel–Haenszel method; RR, risk ratio; SGAs, second-generation antipsychotics; SE, standard error. 
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Overall, our results suggest that the efficacy of paliperi-

done ER is better than that of other pooled SGAs, comparable 

with that of risperidone, olanzapine, and aripiprazole, and 

superior to ziprasidone. 

safety outcomes
Of the 50 RCTs included, 44 reported data on adverse events 

(Table S3). Adverse events related to the treatment of pali-

peridone ER included EPS (akathisia, acute dystonia, Par-

kinsonism), somnolence, weight gain, and prolactin-related 

adverse events, of which EPS is the most common. 

Withdrawal due to adverse events and total  
adverse events
Eighteen studies reported odds of withdrawal due to adverse 

events. Paliperidone ER had significantly lower odds of with-

drawal due to adverse events than the other pooled SGAs (RR 

0.32, 95% CI 0.17–0.58, P=0.0002; Figure 3A). In addition,  

the odds of withdrawal due to adverse events in the pali-

peridone ER group were significantly lower than in the 

risperidone group (RR 0.31, 95% CI 0.14–0.67, P=0.003) 

and comparable with those of olanzapine (RR 0.33, 95% CI 

0.11–0.99, P=0.05), ziprasidone (RR 0.33, 95% CI 0.01–7.95, 

P=0.50), and aripiprazole (RR 0.33, 95% CI 0.01–7.91, 

P=0.50; Figure 3A). Eighteen RCTs reported data on the prob-

ability of adverse events. Our meta-analysis results indicated 

that paliperidone ER produced significantly fewer adverse 

events than other pooled SGAs (RR 0.88, 95% CI 0.79-0.97, 

P=0.01). Further, the chance of any adverse events in the 

paliperidone ER group was significantly less than that in the 

risperidone group (RR 0.70, 95% CI 0.57–0.86, P=0.0008) 

and comparable with that in the olanzapine group (RR 1.00, 

95% CI 0.86–1.15, P=0.95; Figure 3B) and ziprasidone group 

(RR 0.96, 95% CI 0.72–1.28, P=0.80; Figure 3B). 

extrapyramidal symptoms
EPS are the most common adverse events associated with 

antipsychotic drugs. Taking akathisia as an example, our 

meta-analysis demonstrated that paliperidone ER was not 

different from the other pooled SGAs (RR 0.94, 95% CI 

0.66–1.35, P=0.74; Figure 4A). Further, paliperidone ER 

caused significantly less akathisia than risperidone (RR 0.56, 

95% CI 0.41–0.77, P=0.0003), but was more likely than 

olanzapine to induce akathisia (RR 1.88, 95% CI 1.05–3.36, 

P=0.03; Figure 4A).

Body weight gain and somnolence
Body weight gain and sedation are adverse events com-

monly associated with antipsychotic drugs. Of the 44 studies 

enrolled in the adverse events analysis set, 20 reported the 

number of patients with weight gain $7% and 30 reported 

the number of patients with somnolence. Paliperidone ER 

caused significantly less weight gain than the other pooled 

SGAs (RR 0.32, 95% CI 0.21–0.49, P,0.00001) as well 

as, specifically olanzapine (RR 0.23, 95% CI 0.15–0.33, 

P,0.00001). Paliperidone ER was better than risperidone 

(RR 0.51, 95% CI 0.26–1.03, P=0.06), but not significantly 

so (Figure 4B). Patients treated with paliperidone ER were 

much less likely to develop somnolence than those treated 

with other pooled SGAs (RR 0.50, 95% CI 0.35–0.72, 

P=0.0002) or olanzapine specifically (RR 0.33, 95% CI 

0.23–0.47, P,0.00001). Paliperidone ER was comparable 

with risperidone (RR 1.08, 95% CI 0.63–1.87, P=0.78) and 

ziprasidone (RR 1.35, 95% CI 0.13–13.58, P=0.80) with 

regard to somnolence (Figure 4C). These results suggest 

that paliperidone ER has a relatively mild impact on weight 

gain and somnolence. 

Prolactin-related adverse events
Irregular menstruation was one of the most common prolactin-

related adverse events. Ten studies reported numbers of 

patients with irregular menstruation. Our meta-analysis 

results demonstrated that paliperidone ER was not inferior to 

other pooled SGAs with regard to the impact on menstruation 

(RR 1.30, 95% CI 0.73–2.33, P=0.37). Paliperidone ER was 

also better than risperidone (RR 0.38, 95% CI 0.12–1.21, 

P=0.10, not statistically significant), but significantly more 

likely than olanzapine to cause irregular menstruation (RR 

7.53, 95% CI 2.05–27.71, P=0.002; Figure 4D).

Our results suggest that the incidence of EPS caused by 

paliperidone ER is comparable with other pooled SGAs but 

significantly lower than that caused by risperidone and higher 

than that caused by olanzapine. Paliperidone ER is superior 

to other pooled SGAs and olanzapine as far as weight gain 

and somnolence are concerned. Further, prolactin-related 

adverse events caused by paliperidone ER are comparable 

with other pooled SGAs, but outnumber those caused by 

olanzapine.

Withdrawal for any reason
Withdrawal for any reason was used as a measure of accept-

ability. Twenty-eight of the 50 studies included in this 

meta-analysis reported odds of withdrawal for any reason 

(Table S4). Paliperidone ER was significantly better than 

other pooled SGAs (RR 0.73, 95% CI 0.55–0.97, P=0.03; 

Figure 5A). Visual inspection of funnel plots for the odds of 

withdrawal for any reason did not suggest any publication bias 

(Figure 5B). In addition, paliperidone ER had a significantly 
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lower risk of all-cause discontinuation than risperidone (RR 

0.61, 95% CI 0.40–0.93, P=0.02) and was comparable with 

olanzapine (RR 0.82, 95% CI 0.53–1.27, P=0.37), ziprasidone 

(RR 1.15, 95% CI 0.42–3.20, P=0.78), and aripiprazole (RR 

0.67, 95% CI 0.12–3.74, P=0.64) in this regard (Figure 5A). 

Further, a significant reduction in risk of all-cause discontinu-

ation was found in the high Jadad score subgroup (RR 0.71, 

95% CI 0.53–0.96, P=0.03) but not in the low Jadad score 

subgroup (RR 0.88, 95% CI 0.35–2.23, P=0.79; Figure 5C). 

These results suggest that paliperidone ER is well accepted 

and significantly better than the pool of all other examined 

SGAs, as well as risperidone, specifically.

Discussion
This study investigated the efficacy and safety of paliperidone 

ER in Chinese patients with schizophrenia. To our knowl-

edge, this is the first meta-analysis ever conducted in Chinese 

schizophrenia patients treated with paliperidone. Our results 

demonstrate that the response rate for paliperidone ER was 

significantly higher than that of ziprasidone and other pooled 

SGAs. Paliperidone ER significantly reduced the chance 

of withdrawal due to adverse events and the chance of any 

adverse events, compared with other pooled SGAs and ris-

peridone. The incidence of EPS caused by paliperidone ER 

was comparable with other pooled SGAs and significantly 

lower than that of risperidone but higher than that of olan-

zapine. Paliperidone ER was superior to other pooled SGAs 

and olanzapine as far as weight gain and somnolence were 

concerned. Furthermore, prolactin-related adverse events 

caused by paliperidone ER were comparable with other 

pooled SGAs, but exceeded those caused by olanzapine. In 

addition, the acceptability of paliperidone ER, measured by 

odds of withdrawal for any reason, was better than that of 

other pooled SGAs and risperidone specifically.

In this study, the primary outcome was efficacy as measured 

by the response rate rather than by improvement in PANSS, 

Clinical Global Impression, and Brief Psychiatric Rating Scale 

scores. The main reason for this is that improved scores are 

not necessarily of any clinical significance, and the response 

rate can better demonstrate symptom improvement in patients 

and is of higher clinical value. However, 38 studies enrolled 

in the efficacy analysis set did not use the same criteria for 

treatment response. Most studies defined treatment response 

as an at least 30% reduction of PANSS total score. However, 

this definition was 25% in a few studies. This difference in 

measurement may have led to heterogeneity in this study. 

A previously published study demonstrated that clozap-

ine, olanzapine, risperidone, and paliperidone ER have better 

efficacy than quetiapine and aripiprazole, and the efficacy 

of paliperidone ER is not inferior to that of olanzapine and 

risperidone.16 These results are consistent with our study, 

as well as studies in other populations.15,16 However, in our 

meta-analysis, the response rate in patients treated with 

paliperidone ER was significantly higher than that in patients 

treated with ziprasidone, which could be inconsistent with 

another meta-analysis in other populations.16 Among the 

50 RCTs enrolled in this study, 12 were excluded from the 

efficacy analysis set for lack of data on response rate. Seven 

of these 12 studies compared paliperidone with risperidone, 

which may have affected the accuracy of our analysis and 

increase publication bias. 

Compared with other pooled SGAs, paliperidone ER 

reduced the chance of withdrawal due to adverse events 

and of any adverse events. These results are consistent 

with other studies.15 Also, our data suggest that the inci-

dences of akathisia and irregular menstruation caused by 

paliperidone ER are comparable with other pooled SGAs, 

and lower than for risperidone. In addition, previous stud-

ies have demonstrated that increased plasma prolactin 

levels are not directly associated with symptoms such as 

irregular menstruation or galactorrhea,22,23 indicating that 

it would be more accurate to test the plasma prolactin 

level simultaneously. Apart from EPS and prolactin-

related adverse events, metabolic syndrome is another 

common adverse event caused by SGAs. Previous studies 

found that paliperidone ER had a lesser effect not only on 

metabolism11–13 but also on weight gain than risperidone, 

quetiapine, clozapine, and olanzapine, and its effect on 

sedation was comparable with that of amisulpride but bet-

ter than that of other SGAs.15,16 These results are consistent 

with our findings. 

Withdrawal for any reason was used as a measure of 

acceptability, and this can be affected by a number of fac-

tors, such as efficacy and safety.24,25 Consistent with other 

meta-analyses,15,16 our results demonstrated that paliperidone 

ER causes significantly lower all-cause discontinuation than 

other pooled SGAs, and is comparable with olanzapine, zip-

rasidone, and aripiprazole, suggesting good acceptability of 

paliperidone ER. Given that paliperidone is an active metabo-

lite of risperidone, some physicians in People’s Republic of 

China are not clear about the difference between these two 

drugs. According to our results, the efficacy of paliperidone 

ER and risperidone was comparable. In addition, the odds of 

withdrawal due to adverse events, as well as the incidence of 

akathisia caused by paliperidone ER, were significantly lower 

than that caused by risperidone. However, the acceptability 
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Paliperidone
Events Total Events Total

WeightOther SGAs Risk ratio
M–H, fixed, 95% Cl

Study or
subgroup

Risk ratio
M–H, fixed, 95% Cl

Heterogeneity: χ2=5.41, df=13 (P=0.96); I2=0%
Test for overall effect: Z=2.30 (P=0.02)

Test for overall effect: Z=2.17 (P=0.03)
Test for subgroup differences: χ2=1.77, df=3 (P=0.62); I2=0%

Heterogeneity: χ2=13.97, df=22 (P=0.90); I2=0%

Heterogeneity: χ2=6.43, df=4 (P=0.17); I2=38%
Test for overall effect: Z=0.89 (P=0.37)

Heterogeneity: χ2=1.33, df=2 (P=0.51); I2=0%
Test for overall effect: Z=0.27 (P=0.78)

Heterogeneity: not applicable
Test for overall effect: Z=0.46 (P=0.64)

0.01 0.1

Favors paliperidone Favors other SGAs

1 10 100

A
Risperidone
Liu et al29 3 45 5 45 5.1% 0.60 (0.15, 2.36)
Tang30 2 42 2 40 2.1% 0.95 (0.14, 6.44)
Wang et al31 4 45 5 45 5.1% 0.80 (0.23, 2.79)
Zhou et al32 0 32 4 32 4.6% 0.11 (0.01, 1.98)
Li et al33 1 80 3 80 3.0% 0.33 (0.04, 3.14)
Na et al34 2 40 4 40 4.1% 0.50 (0.10, 2.58)
Yuan et al36 2 45 3 45 3.0% 0.67 (0.12, 3.80)
Zhang et al37 0 47 3 47 3.6% 0.14 (0.01, 2.69)
Li et al38 2 48 3 62 2.7% 0.86 (0.15, 4.95)
Su et al40 2 47 4 45 4.2% 0.48 (0.09, 2.49)
Su et al41 1 33 2 32 2.1% 0.48 (0.05, 5.09)
Xu and Chen42 6 23 8 22 8.3% 0.72 (0.30, 1.73)
Zhou and Wang43 3 38 1 38 1.0% 3.00 (0.33, 27.57)
Deng et al44 0 38 0 38 Not estimable
Li et al45 2 40 3 40 3.0% 0.67 (0.12, 3.78)
Subtotal (95% Cl) 643 651 51.8% 0.61 (0.40, 0.93)
Total events 30 50

Olanzapine
Zhang et al20 16 143 11 145 11.1% 1.47 (0.71, 3.07)
Liang48 1 39 1 39 1.0% 1.00 (0.06, 15.43)
Xie et al55 5 40 8 40 8.1% 0.63 (0.22, 1.75)
Hu et al59 7 40 17 40 17.3% 0.41 (0.19, 0.88)
Ouyang et al60 2 50 1 50 1.0% 2.00 (0.19, 21.36)
Shao61 0 30 0 30 Not estimable
Yan et al63 0 37 0 36 Not estimable
Subtotal (95% Cl) 379 380 38.5% 0.82 (0.53, 1.27)
Total events 31 38

Ziprasidone
Dong et al69 0 30 0 30 Not estimable
Li et al72 3 40 3 40 3.0% 1.00 (0.21, 4.66)
Zhen and Li73 2 30 0 30 0.5% 5.00 (0.25, 99.95)
Meng and Wang74 2 48 3 48 3.0% 0.67 (0.12, 3.81)
Subtotal (95% Cl) 148 148 6.6% 1.15 (0.42, 3.20)
Total events 7 6

Aripiprazole
Lin65 0 32 0 27 Not estimable
Xie et al67 2 34 3 34 3.0% 0.67 (0.12, 3.74)
Subtotal (95% Cl) 66 61 3.0% 0.67 (0.12, 3.74)
Total events 2 3

Total (95% Cl) 1,236 1,240 100% 0.73 (0.55, 0.97)
Total events 70 97

Figure 5 (Continued)
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Paliperidone
Events Total Events Total

WeightOther SGAs Risk ratio 
M–H, fixed, 95% Cl

Study or
subgroup

Risk ratio
M–H, fixed, 95% Cl

Heterogeneity: χ2=11.85, df=18 (P=0.85); I2=0%

Test for overall effect: Z=2.17 (P=0.03)
Test for subgroup differences: χ2=0.18, df=1 (P=0.68); I2=0%

Heterogeneity: χ2=13.97, df=22 (P=0.90); I2=0%

Test for overall effect: Z=2.21 (P=0.03)

Heterogeneity: χ2=2.00, df=3 (P=0.57); I2=0%
Test for overall effect: Z=0.27 (P=0.79)

0.01 0.1
Favors paliperidone Favors other SGAs

1 10 100

C
Jadad scores are more than 3
Xie et al67 2 34 3 34 3.0% 0.67 (0.12, 3.74)
Zhang et al20 16 143 11 145 11.1% 1.47 (0.71, 3.07)
Liang48 1 39 1 39 1.0% 1.00 (0.06, 15.43)
Xie et al55 5 40 40 8.1% 0.63 (0.22, 1.75)
Hu et al59 7 40 17

8
40 17.3% 0.41 (0.19, 0.88)

Ouyang et al60 2 50 1 50 1.0% 2.00 (0.19, 21.36)
Yan et al63 0 037 36 Not estimable
Liu et al29 3 45 5 45 5.1% 0.60 (0.15, 2.36)
Wang et al31 4 45 5 45 5.1% 0.80 (0.23, 2.79)
Zhou et al32 0 32 4 32 4.6% 0.11 (0.01, 1.98)
Na et al34 2 40 4 40 4.1% 0.50 (0.10, 2.58)
Yuan et al36 2 45 3 45 3.0% 0.67 (0.12, 3.80)
Zhang et al37 0 47 3 47 3.6% 0.14 (0.01, 2.69)
Li et al38 2 48 3 62 2.7% 0.86 (0.15, 4.95)
Su et al40 2 47 4 45 4.2% 0.48 (0.09, 2.49)
Su et al41 1 33 2 32 2.1% 0.48 (0.05, 5.09)
Xu and Chen42 6 23 8 22 8.3% 0.72 (0.30, 1.73)
Deng et al44 0 38 0 38 Not estimable
Li et al45 2 40 3 40 3.0% 0.67 (0.12, 3.78)
Li et al72 3 40 3 40 3.0% 1.00 (0.21, 4.66)
Zhen and Li73 2 30 0 30 0.5% 5.00 (0.25, 99.95)
Subtotal (95% Cl) 936 947 90.8% 0.71 (0.53, 0.96)
Total events 62 88

Jadad scores are less than 2
Lin65 0 32 0 27 Not estimable
Shao61 0 30 0 30 Not estimable
Tang30 2 42 2 40 2.1% 0.95 (0.14, 6.44)
Li et al33 1 80 3 80 3.0% 0.33 (0.04, 3.14)
Zhou and Wang43 3 38 1 38 1.0% 3.00 (0.33, 27.57)
Dong et al69 0 30 0 30 Not estimable
Meng and Wang74 2 48 3 48 3.0% 0.67 (0.12, 3.81)
Subtotal (95% Cl) 300 293 9.2%

100%

0.88 (0.35, 2.23)

0.73 (0.55, 0.97)Total (95% Cl) 1,236 1,240

Total events 8 9

Total events 70 97

Figure 5 Withdrawal for any reason. subgroup analysis was carried out based on treatment arms (A) and Jadad scores (C). Funnel plots were used to explore the possibility 
of publication bias (B). RR is represented by blue dots was estimated along with the 95% confidence interval (CI) represented by horizontal lines.
Abbreviations: CI, confidence interval; M–H, Mantel–Haenszel method; RR, risk ratio; SGAs, second-generation antipsychotics; SE, standard error.

of paliperidone ER was significantly better than that of ris-

peridone. Some of these results might be inconsistent with 

other studies in other populations.15,16 Our results suggested 

an advantage of paliperidone ER over risperidone in Chinese 

patients with schizophrenia.

To increase the sensitivity of this analysis, the treatment 

duration in all enrolled studies had to be 4–12 weeks so 

as to reduce heterogeneity between studies. To ensure the 

quality of the studies enrolled, all studies in Chinese had to 

be published in Chinese or Peking University core journals. 

Further, in addition to RR, we analyzed the odds ratio (OR) 

as another effect size at the same time. All the OR values 

were close to their corresponding RR values. The small dif-

ference between OR and RR values would impact neither 

the P-value nor the final conclusion. 

However, this meta-analysis has several limitations. 

First, the number of studies enrolled in each subgroup 

analysis was relatively small, although funnel plots did not 

suggest the presence of obvious publication bias. Second, 

Jadad scores in half of the enrolled trials were ,3, which 

may have affected the quality of the analysis. Third, sev-

eral studies reported administration of anti-EPS drugs and 

benzodiazepines to control adverse events, which may have 

affected the accuracy of our analysis. Fourth, the dosage of 

each drug varied in the different studies, despite the recom-

mended dose range in each study, which may have affect 

the heterogeneity of the studies enrolled.16,26 Further, due to 

limited data, our study was unable to assess improvement in 

social and personal functioning and some common adverse 

events associated with antipsychotics, such as prolonged QT 

interval. However, studies have demonstrated that paliperi-

done ER improved Personal and Social Performance scores 

and SF-12 Physical scores more significantly than the pool 

of other oral antipsychotics, indicating a role of paliperidone 
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ER in improving social functioning and quality of life.27  

In addition, previous studies have shown that paliperidone ER 

has little impact on tachycardia and metabolism, indicating 

good tolerance of this drug.14,28

Conclusion
Our results demonstrate that paliperidone ER is efficacious, 

safe, and well accepted when compared with other oral 

SGAs in the treatment of patients with schizophrenia, with 

a relatively high response rate, a low incidence of adverse 

events, and odds of withdrawal for any reason.
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