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SYSTEMATIC REVIEW AND META-ANALYSIS

Significant Effect of Valproate Augmentation Therapy in
Patients With Schizophrenia

A Meta-analysis Study

Ping-Tao Tseng, MD, Yen-Wen Chen, MD, Weilun Chung, MD, Kun-Yu Tu, MD,
Hung-Yu Wang, MD, Ching-Kuan Wu, MD, MS, and Pao-Yen Lin, MD, PhD

Abstract: Valproate is an anticonvulsant, which is also widely used for
treating psychiatric disorders. Some clinical trials have demonstrated
benefits of valproate augmentation therapy in schizophrenia. Previous
meta-analysis showed inconsistent findings because of limited literature
at that time.

The aim of this study is to update the newer published data by
conducting a meta-analysis of clinical efficacy of valproate augmenta-
tion therapy in patients with schizophrenia or schizoaffective disorder.

Data sources include electronic research through platform of
PubMed.

Study eligibility criteria, participants, and interventions were as
follows: the inclusion criteria included articles discussing comparisons
of the treatment effect in schizophrenic patients treated with antipsy-
chotic augmented with valproate and antipsychotics with/without
placebo; articles on clinical trials in humans. The exclusion criteria
were case reports or series and nonclinical trials. We compared the
effect between antipsychotic treatment with valproate augmentation and
antipsychotic monotherapy.

Data from clinical trials were pooled by random-effects model, and
possible confounding variables were examined through meta-regression
and subgroup analysis. Data from 11 articles including 889 patients
were included into current meta-analysis.

We found patients treated with antipsychotics with valproate aug-
mentation showed significantly more improvement in total psycho-
pathology than those treated with antipsychotics only (P=0.02).
Results from open trials, but not from randomized controlled trials
(P =0.20), showed significant improvement (P =0.01). In addition, the
significance only persisted in the studies conducted with a shorter
treatment duration (P < 0.001) rather than longer treatment duration
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(P =0.23). There is no difference in the dropout rate between valproate
augmentation and antipsychotic treatment only (P =0.14).

We could not perform a detailed meta-analysis for every category of
antipsychotics, long-term effect, and safety profiles of valproate aug-
mentation therapy in maintenance treatment, safety in pregnant patients,
and subtype of schizophrenia.

Our meta-analysis highlights the significantly better treatment effect
with valproate augmentation therapy in patients with schizophrenia or
schizoaffective disorder, and provides important evidence for support-
ing the practice of valproate augmentation therapy in these patients.

(Medicine 95(4):¢2475)

Abbreviations: BPRS = Brief Psychiatric Rating Scales, CGI =
clinical global impression, CI = confidence interval, ES = effect
sizes, GAD67 = glutamic acid decarboxylase 67, MRI = magnetic
resonance imaging, PANSS = positive and negative syndrome
scales, PRISMA = Preferred Reporting Items for Systematic
reviews and Meta-Analyses, RCT = randomized control trials,
RELN = reelin.

INTRODUCTION

chizophrenia is one of the most serious mental illnesses

worldwide and can result in a heavy economic burden to
affected family. Antipsychotics, either typical or atypical, are
considered to be the gold standard treatment for schizophrenia.
However, not all schizophrenic patients respond well to mono-
therapy antipsychotic treatment, and about one-fifth to one-
third of the patients responds poorly.! Augmentation therapy
has been developed to improve the limited response rate,
including antipsychotic agents combined with mood stabilizers,
benzodiazepines, beta-blockers, and antidepressants, especially
for treatment-resistant schizophrenia.’

Valproate was first synthesized in 1882, and it was first
used as an anticonvulsant in 1962.% It has also shown as an
antiepileptic effect possibly through a weak antagonist effect of
sodium channels and a moderating effect on the expression of
gamma amino-butyric acid (GABA) transaminase, which in
turn enhances central GABAergic tone.** In addition, valproate
also binds to benzodiazepine receptors which are linked to
GABA-A receptors, thereby affecting epileptic activity.®

In addition to an anticonvulsant, valproate also plays an
important role in the treatment of psychiatric disorders. It is
widely used in augmentation therapy for treatment-resistant
schizophrenia.>” Increasing evidence has shown that valproate
interacts with coadministered antipsychotics and alters their
blood concentrations. For example, the addition of valproate has
been reported to increase the plasma or serum levels of halo-
peridol,® risperidone,”!'® and clozapine.'"'? In addition to
affecting the metabolism of the coadministered antipsychotics,
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valproate may also modify clinical symptoms of schizophrenic
disorder through modifying epigenetics. Furthermore, hyper-
methylation in specific gene promoters such as glutamic acid
decarboxylase 67 (GAD67) and reelin (RELN), in GABAergic
neurons in schizophrenic patients has been yostulated to be a
possible pathophysiology of schizophrenia.!*!'* Other antipsy-
chotics, such as clozapine and sulpiride, activate brain DNA
demethylation,'® and others including clozapine, quetiapine,
and olanzapine induce chromatin remodeling in specific
GABAergic or glutamatergic neurons.'® Similarly, valproate
has been shown a similar effect to demethylation'>'” and
chromatin remodeling.'®'® Taken together, valproate may
improve the clinical symptoms of schizophrenia through mech-
anisms such as epigenetic modification, and also altering
neurotransmission of catecholamine or serotonin. Furthermore,
in the functional magnetic resonance imaging (MRI) study, the
anatomical abnormality and connection problems in schizo-
phrenia patients had been proven.!” However, these abnorm-
alities seemed to be relieved by the administration of valproate
or psychotropics agents.'* !

In clinical practice, valproate treatment has been shown to
have beneficial effects for schizophrenic patients in several case
reports,zz’23 clinical trials,>**> and randomized control trials
(RCTs).%% In addition, the strategy of augmentation therapy
with Valgroate seems to be more beneficial for a rapid
response,”’ reducing hostility,® aggressive behavior,”® and in
global function.?’ However, in other clinical trials, the authors
did not agree with these findings and instead reported negative
results. In the study by Wassef et al,* changes in clinical global
impression (CGI) scores were significantly lower in schizo-
phrenic patients receiving haloperidol and valproate than in
those receiving haloperidol only. Similarly, the scores of
positive items of positive and negative syndrome scales
(PANSS) after 28 days of treatment were significantly higher
in patients receiving haloperidol and valproate than in those
receiving haloperidol only in another study.>* However, other
studies on the treatment effect of antipsychotics augmented with
valproate for schizophrenic patients have reported controversial

findings.>”*'~* One of the most recent large meta-analysis
published by the Cochrane library tried to elucidate the role of
valproate augmentation therapy for schizophrenia; however, the
results were insignificant.>®

Since the meta-analysis conducted by Schwarz et al in
2008,%¢ several new reports have been published within the
past 6 years.’'*>37 To update the published data, we con-
ducted this thorough meta-analysis of the role of valproate
augmentation therapy in patients with schizophrenia or
schizoaffective disorder.

METHODS

Literature Search and Screening

A systematic article search using PubMed was conducted
by 2 independent psychiatrists (H-YW and K-YT). If there was
an inconsistent selection and lack of agreement, another senior
psychiatrist (WC) made the final judgment and decision. The
search was performed using the key words ““(valproate) AND
(schizophrenia) AND (add-on OR augmentation OR antipsy-
chotics OR mood stabilizer OR adjunct)” for all articles
available till July 28, 2015. Only articles written in English
were chosen. Initially, all articles meeting these inclusion
criteria were collected, and the titles and abstracts were
screened by H-YW and -YT to determine whether they were
potentially eligible for inclusion in this meta-analysis. When
there was disagreement on eligibility, we reached agreement
through consensus. All reports that were not related to the topics
of augmentation of valproate for patients with schizophrenia
were excluded. We then screened all of the selected articles
using the following inclusion criteria: articles discussing com-
parisons of the treatment effect in schizophrenic patients treated
with antipsychotic augmented with valproate and antipsychotics
with/without placebo; and articles on clinical trials in humans.
The exclusion criteria were: case reports or series; and non-
clinical trials. The screening and search protocol is depicted in
Figure 1. In addition, to investigate the quality of clinical trials
included in the current meta-analysis, we used the Jadad scores

Article search:
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* clinical trials
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e antipsychotics * placebo
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FIGURE 1. Flowchart of the selection strategy and inclusion/exclusion criteria in the current meta-analysis.
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to evaluate the quality of clinical trials and applied these scores
as one of the variables in procedure of meta-regression.®

Data Extraction

The primary outcome was disease severity rating scale,
which varied in every study and included the Brief Psychiatric
Rating Scales (BPRS),* the CGI, and the PANSS.*® All of the
primary outcomes and other clinical variables were extracted
from all of the studies included in the final stage. When data
were not available in the literature, we tried to contact the
authors to acquire the original data. Among these rating scales,
we preferred the PANSS and BPRS rather than the CGI because
they are more specific to the psychiatric settings. However, of
these 2 scales, we chose the BPRS first because most studies
have used it in current meta-analyses. We did not deal with the
patient’s personal data and only dealt with the statistical data
meta-analysis, so the ethical approval was not applicable in the
current meta-analysis.

Meta-analytic Methods and Data Extraction

All the effect sizes (ES) expressing changes in disease
severity rating scales in each of the enrolled studies were set as
the standardized mean difference, based on Hedges adjusted
¢ *" In our analysis, ES greater than 0 were considered to
indicate greater improvements in the primary outcome in
schizophrenic patients who received antipsychotics and valpro-
ate augmentation therapy than in patients treated with anti-
psychotics with/without a placebo, and we tried to derive the ES
from other statistical parameters such as the 7 or P value with the
sample size. All of the ES were synthesized using a random-
effects model for every meta-analysis in the current study.

All of the meta-analytic procedures were performed using
Comprehensive Meta-Analysis software, version 2 (Biostat,
Englewood, NJ). Two-tailed P values <0.05 were considered
to be statistically significant. We used Q statistics, their related
P values, and the J* statistic to investigate the heterogeneity of
each study. In addition, we used meta-regression to examine
possible sources of heterogeneity using the unrestricted maxi-
mum likelihood method. We investigated publication bias
through funnel plots, and Egger regression analysis was used
to test statistically for the significance of any possible publi-
cation bias.** In addition, to investigate the possible confound-
ing effects by clinical variables such as disease severity, age,
treatment duration, mean valproate dosage, quality of clinical
trials, sex proportion, and whether or not the patients were drug-
free, we performed meta-regression and subgroup meta-
analysis. Finally, to exclude the possible confounding effect
of diagnosis entity, we had made further subgroup meta-analysis
in different disease entity, including different schizophrenia
subtype. The current meta-analytic procedure fulfill with the
criteria of Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) compliant (see supplementary infor-
mation, http://links.lww.com/MD/A665).*

RESULTS

Studies Included in Each Meta-analysis

A total of 38 articles reached the screening stage, of which
3 were excluded because of demographic research,**~*¢ 1
which was irrelevant to schizophrenia*’ and 1 which did not
include a direct comparison of valproate augmentation
therapy,''*® because they were nonclinical trials such as
case report/series, comments, Or review articles, 23049737

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

1 because it used retrospective data,’® 4 because of a lack of
detailed data on treatment effect,'>>>°%%° and 6 because of a
lack of a control group.>®*' =% After the screening procedure, a

total of 11 articles remained for the current meta-analysis
(Table 1) 3:25-27:30-3437.66

The Main Results of the Current Meta-analysis

We investigated meta-analysis studies that compared the
treatment effect of antipsychotics augmented with valproate or
antipsychotics with/without placebo in schizophrenic patients. A
total of 436 schizophrenic patients treated with antipsychotics
augmented with valproate and 453 treated with antipsychotics
with/without placebo were extracted from the 11 studies
(Table 1). The treatment effect in the schizophrenic patients
was significantly better in those treated with antipsychotics
augmented with valproate than in those treated with antipsychotic
treatment only (ES =0.31, 95% confidence interval [CI] 0.05—
0.57, P=0.020) (Figure 2A). In addition, a significant hetero-
geneity within these studies was found (Q=24.35, df=10,
P =58.93%, P=0.007). Also, there was a trend of publication
bias detected using Egger test (r=2.13, df=9, 2-tailed
P =0.062) and visual examination by the funnel plot (Figure 2C).

We then used meta-regression to investigate any possible
confounding clinical variables within these studies, the results
of which revealed that treatment duration, mean age, and mean
valproate dosage were significantly associated with the treat-
ment effect (slope=—-0.06, P <0.001; slope=—0.06,
P=0.014; slope=—0.0005, P=0.002, respectively), rather
than female sex, BPRS, and Jadad score (P=0.497, 0.051,
and 0.487, respectively).

Next, we did subgrou anal()ysis by separating the included
studies into open trials*>~337:%% and RCTs 326:27:30732.34 yye
found that valproate augmentation resulted in significantly
better effect in open trials (ES=0.60, 95% CI 0.13-1.06,
P=0.012), but not in RCT (ES=0.19, 95% CI —0.10 to
0.47, P=0.201) (Figure 2B).

We further investigated whether valproate augmentation
improved any subset of psychiatric symptoms. It was found that
valproate augmentation did not improve positive symptoms
(ES=0.26, 95% CI —0.14 to 0.66, P=0.203) (Figure 3A)
or negative symptoms (ES=0.24, 95% CI —0.18 to 0.66,
P=0.263) (Figure 3B) to a significant degree. Finally, we
did not find any difference in dropout rate between patients
with valproate augmentation and without valproate (odds ratio
[OR] 0.71, 95% CT 0.45—1.12, P=0.141) (Figure 3C).

The Main Results of the Meta-analysis in Those
Who Were Drug-free

We then performed the meta-analysis focusing on the
studies using participants who were drug-free. Here, we defined
the patients under condition of ‘‘drug-free’’ as those who were
drug-naive or were after an adequate drug wash-out period. The
results showed significantly better improvement in patients with
valproate augmentation than those without valproate augmen-
tation when including those who were drug-free®®30-7
(ES=0.66, 95% CI 0.11-1.22, P=0.020).

The Main Results of the Meta-analysis of Those
With Moderate to Severe Disease

We subdivided the studies included in the current meta-
analysis according to their mean scores of disease severity,
either in PANSS or BPRS. The criteria of disease severity were
based on the report of Leucht et al,’”%® which defined as
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Study name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
g limit limit Z-Value p-Value
Dose M (1998) 0.557 -0.049 1.163 1.801 0.0717 =

Hesslinger B (1999) 0.306 -0580 1.191 0.677 0.4987
Wassef AA (2000) 0.811 -0.297 1919 1434 0.1515

——
&
&

Wassef AA (2001) 1508 0.713 2303 3.716 0.0002 ——
Casey DE (2003) 0.207 -0.045 0459 1.609 0.1076

Issac MB (2003) -0.137 -0.889 0614 -0.358 0.7205

Wang HL (2005) 0251 -0250 0753 0982 0.3261

Citrome L (2007) 0.284 -0.386 0953 0831 0.4061

Casey DE (2009) -0.075 -0.272 0.122 -0.744 0.4567

Glick 1D (2009) -0.339 -1.273 0595 -0712 04767 =

Larrisson AL (2011) 0952 0.018 1.885 1.999 0.0456
0.310 0.049 0.571 2.331 0.0198

%

A 200 -1.00 0.00 1.00 2.00
Favors no VP Favors VP
Group by Study name Statistics for each study Hedges's g and 95% ClI
Study type Hedges's Lower Upper
g limit  limit Z-Value p-Value
open trial Wassef AA (2001) 1508 0.713 2303 3.716 0.0002 | ——
open trial Issac MB (2003) -0.137 -0.889 0.614 -0.358 0.7205
open trial Citrome L (2007) 0284 -0.386 0953 0.831 0.4061 —
open trial Larrisson AL (2011) 0.952 0.018 1.885 1.999 0.0456 i
open trial-pooled 0.597 0.132 1.062 2.518 0.0118 e
RCT Dose M (1998) 0.557 -0.049 1.163 1.801 0.0717 —a—1
RCT Hesslinger B(1999)  0.306 -0.580 1.191 0.677 0.4987 &
RCT Wassef AA (2000) 0.811 -0.297 1919 1434 0.1515
RCT Casey DE (2003) 0.207 -0.045 0459 1.609 0.1076 Hl-
RCT Wang HL (2005) 0251 -0.250 0.753 0.982 0.3261 —1—
RCT Casey DE (2009) -0.075 -0.272 0.122 -0.744 0.4567
RCT Glick ID (2009) -0.339 -1.273 0595 -0.712 04767 —_
RCT-pooled 0.185 -0.098 0.468 1.278 0.2013
-2.00 -1.00 0.00 1.00 2.00
B Favors no VP Favors VP
Funnel Plot of Precision by Hedges's g
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C Hedges's g

FIGURE 2. (A) Forest plot showing effect sizes (Hedges g) and 95% confidence intervals (Cls) from individual studies and pooled result in
all included studies, comparing total psychopathology between patients receiving antipsychotics with valproate (VP) augmentation
therapy and patients receiving antipsychotics monotherapy only. (B) Forest plot showing effect sizes (Hedges g) and 95% Cls from
individual studies and pooled result comparing total psychopathology between patients receiving antipsychotics with VP augmentation
therapy and patients receiving antipsychotics monotherapy only, separated by study type, open trial, and randomized controlled trial
(RCT). (C) Funnel plot examining publication bias in all studies comparing total psychopathology between patients receiving
antipsychotics with VP augmentation therapy and patients receiving antipsychotics monotherapy only. The plots describe the effect
sizes (Hedges g) of studies vs their precision (inverse of standard error). Open dots and open diamond are shown as included studies and
effect sizes (Hedges g) and 95% Cls of pooled result, separately. Dark dots are shown as imputed studies to counterbalance the publication
bias of included studies. Dark diamond is shown as effect sizes (Hedges g) and 95% Cls of pooled result of included and imputed studies.

“‘mildly ill>> when PANSS is 58 or BPRS 31, ‘‘moderately ill*’
when PANSS is 75 or BPRS 41, and “‘severely ill”> when
PANSS is 95 or BPRS 53. In the current meta-analysis, 1 study
recruited schizophrenic patients with only mild disease

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

severity® and another 3 with unknown disease severity which
did not provide definite scores of rating scales.’**%*” There-
fore, to rule out possible confounding effects of mild disease
severity, we focused on studies performed in patients with
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Study name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
g limit limit Z-Value p-Value
Hesslinger B (1999) -0.016 -0.896 0.864 -0.036 0.9710
Wassef AA(2001) 0.898 0.164 1632 2399 00164
Casey DE (2003) 0400 0.147 0654 3.093 0.0020 E 3
Casey DE(2009) -0.072 -0.270 0.125 -0.718 04727
0259 -0.140 0658 1.272 0.2034
200 -1.00 0.00 100 200
A FavorsnoVP  Favors VP
Study name Statistics for each study Hedges's g and 95% C|
Hedges's Lower Upper
8 limit ﬁre:it Z-Value p-Value
Wassef AA(2000) 1.509 0290 2728 2425 0.0153
Wassef AA(2001) 0556 -0.156 1.268 1.531 0.1259
Casey DE (2003) 0.178 -0.074 0429 1.383 0.1666
Casey DE (2009) -0.174 -0.372 0.024 -1.723 0.0848
0.239 -0.179 0656 1.120 0.2626
-200 -1.00 0.00 1.00 200
B Favors no VP Favors VP
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit Z-Value p-Value
Dose M (1998) 0918 0247 3408 -0.127 0.8987 —
Hesslinger B (1999) 1.000 0.053 18.915 0000 1.0000
Casey DE (2003)-olanzapine  0.394 0.097 1.597 -1.304 0.1921 —
Casey DE (2003)-risperidone  0.299 0.105 0851 -2.262 0.0237 ——
Isaac MB (2003) 3429 0465 25271 1209 0.2267 =
Citrome L (2007) 0239 0.054 1.066 -1.876 0.0606 —t it
Casey DE (2009)-olanzapine  0.826 0473 1.440 -0675 04998
Casey DE (2009)-risperidone  1.067 0.586 1.943 0.211 0.8329
0.712 0453 1119 -1473 0.1409
0.01 01 1 10 100
C

Less dropout with VP More dropout with VP

FIGURE 3. Forest plot showing effect sizes (Hedges g) and 95% confidence intervals (Cls) from individual studies and pooled result
comparing (A) positive symptoms, (B) negative symptoms, and (C) dropout rate between patients receiving antipsychotics with valproate
(VP) augmentation therapy and patients receiving antipsychotics monotherapy only.

moderate to severe disease severity.?>?%31346¢ The main
results showed that the treatment effect in schizophrenic
patients did not have any significant difference between those
treated with antipsychotics augmented with valproate and
those treated with antipsychotics with/without placebo
(ES=0.28, 95% CI —0.03 to 0.59, P=0.075).

Differences in the Main Results of the Meta-
analysis Between Those With Short or Moderate
to Long-term Treatment Duration

Because of the inverse association with the ES and the
treatment duration, we performed another subgroup meta-
analysis as the following procedure. To clarify the possible
confounding effect of treatment duration on the treatment
effect, we subdivided the studies according to the treatment
duration stated in the treatment protocol in each study. There
were 2 subgroups including one with a treatment duration of
4 weeks or longer®*72°7%%6 and the other shorter than
4 weeks.?>2637

The main results remained the same when focusing on the
studies, with a treatment duration shorter than 4 weeks
(ES=1.17, 95% CI 0.64—1.70, P < 0.001), but the difference
was insignificant when focusing on the studies with a treatment
duration of 4 weeks or longer (ES=0.10, 95% CI:—0.06 to
0.26, P=0.228).

6 | www.md-journal.com

The Differences in the Main Results of the
Subgroup Meta-analysis in Different
Schizophrenia Entities

Because of possible founding effect of better treatment
effect of valproate in schizoaffective patients, we made further
meta-analysis excluding the studies using patients with schi-
zoaffective disorder. In this part of meta-analysis, the treatment
effect was still significantly better in those treated with anti-
psychotics augmented with valproate than in those treated with
antipsychotics treatment only when we focused in studies using
schizophrenic patients only (ES=0.34, 95% CI 0.03-0.65,
P=0.032). Furthermore, a significant heterogeneity within
these studies was found (Q=21.37, df=7, P>=67.24%,
P =0.003). Also, there was a trend of publication bias detected
using Egger test (t=2.43, df =6, 2-tailed P =0.051).

On the contrary, we had tried to investigate the treatment
effect of valproate in different schizophrenia subtypes. How-
ever, most of the studies used subjects with unknown subtype or
mixed subtype diagnosis, including paranoid, disorganized, or
undifferentiated type. There were only 2 articles using pure
diagnosis of schizophrenia subtype.?*’ Therefore, the sub-
group meta-analysis of different diagnosis of schizophrenia
subtype could not be performed. However, among these 2
literatures using patients with diagnosis of schizophrenia, para-
noid type, the results were both significantly better treatment

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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effect in patients receiving valproate augmentation than those
without valproate augmentation.

DISCUSSION

Previous studies and meta-analyses on the efficacy of
valproate augmentation therapy for schizophrenia or schizoaf-
fective disorder have reported inconsistent conclusions and a
lack of evidence to support the use of augmentation strategy in
clinical practice. The inconclusive findings might be derived
from the limited data available at that time. In recent years, there
had been some newer reports about the treatment effect of
valproate in schizophrenia published*'***7; among them, some
were well designed, randomized, case-control trials.>'*2 We
conducted a systematic literature search and reviewed all
articles available through PubMed, and our main finding was
that the treatment effect was significantly better in the patients
with schizophrenia or schizoaffective disorder who received
antipsychotics and valproate than in those who received anti-
psychotics with/without placebo. Furthermore, the results
remained unchanged when including studies on patients who
were drug-free only or including studies using schizophrenic
patients only. Meta-regression analysis revealed a significantly
inverse association between the treatment effect and the
duration of treatment, mean valproate dosage, and the mean
age. The results of the meta-analysis remained the same when
focusing on studies using a shorter treatment duration, but not in
studies using a longer treatment duration.

The result of previous meta-analysis conducted by the
Schwarz et al®® revealed inconsistent findings of the treatment
effect of valproate augmentation therapy. However, in recent 6
years, there are several trials been published,?'***” which may
attribute new findings in the current knowledge about the
treatment strategy of valproate augmentation therapy. In
addition, in the meta-analysis by the Schwarz et al, the authors
focused on the different rating scales of disease severity and
side-effect profiles only. On the contrary, the current meta-
analysis raised another finding, which may bring important
clinical implication, namely the significantly better treatment
effect in the schizophrenic patients who were drug-free.

In current meta-analysis, our results showed still signifi-
cant better response in patients receiving valproate augmenta-
tion therapy who were drug-free when entering the study. This
is an interesting finding because the valproate augmentation
strategy would be preferred in later stage of treatment or for
those patients who are treatment-resistant schizophrenic
patients. These phenomena may be due to the side effects of
valproate augmentation strategy and the lack of sufficient
evidence to prove the efficacy of valproate augmentation.>¢-
However, valproate augmentation therapy for schizophrenia has
been reported to be more beneficial in a rapid response and in
those with severe hostility and aggression.*?”*® On the con-
trary, the inverse association with treatment effect, and the
duration of treatment and the results of meta-analysis in differ-
ent periods of treatment revealed that the treatment effect was
significantly better in the schizophrenic patients receiving
antipsychotics and valproate than in those receiving antipsy-
chotics with/without placebo for a treatment duration of less
than 4 weeks rather than more than 4 weeks. The significantly
better treatment effect with a shorter rather than a longer
treatment duration could also support the ‘Phenomenon observed
in a study conducted by Casey et al,>’ which revealed that
valproate augmentation therapy was significantly beneficial for
a rapid response. Therefore, taken the evidences together, it

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

seems as though valproate augmentation strategy should not
only be limited to those with treatment-resistant schizophrenia
but also for those who need a rapid response or for those with
aggression or severe hostility.

With regards to the safety of the long-term use of valproate
augmentation therapy, the dropout rate in current meta-analysis
revealed insignificant difference between the experimental
group (patients receiving valproate augmentation therapy)
and the control group (patients without valproate augmentation
therapy). Furthermore, in studies included in the current meta-
analysis, the 3 studies which used a longer duration®'*3
revealed no severe side effects in the groups receiving anti-
psychotics augmented with valproate. One case who received
antipsychotics + valproate developed more depressive symp-
toms and suicide risk in a study conducted by Glick et al*?;
however, there was a lack of further information to clarify
whether these symptoms were a result of disease progression or
a drug side effect. In addition, Casey et al found a significant
decrease from baseline in platelet count in patients receiving
valproate augmentation therapy compared with the monother-
apy group. Nevertheless, there was no evidence of the devel-
opment of severe or life-threatening thrombocytopenia related
to the decreased platelet count.>' In contrast, the mean serum
level of low-density lipoprotein cholesterol was significantly
decreased from baseline in the group receiving valproate aug-
mentation therapy compared with the antipsychotic monother-
apy group, suggesting a significantly improved lipid profile in
the augmentation group. Compared with the antipsychotic
monotherapy, other mild drug side effects of valproate aug-
mentation therapy, including somnolence, weight %ait, urinary
incontinence, and back pain, have been reported.’

Another issue is whether the benefits of valproate aug-
mentation therapy only exist in schizophrenic patients with
specific disease severity or not. The results of the current meta-
analysis revealed insignificant findings, namely, there was no
significant difference in severe/moderate schizophrenic patients
receiving valproate augmentation therapy and those without
valproate augmentation therapy. On the contrary, there was only
1 study compared valproate augmentation therapy and anti-
psychotic monotherapy in patients with mild schizophrenia,
which reported only some benefits in ‘‘hostility belligerence,”’
but not an overall therapeutic effect.®

About the effect of dosage of valproate on the treatment
effect, in this meta-analysis, there is a significantly inverse
association between the treatment effect and the mean valproate
dosage through meta-regression. This phenomenon might be
partially explained by the concomitant sedative side effects
along with the increased valproate dosage, which would mask
the improvement of the psychopathology.”'

LIMITATION

There are some limitations to this study. First, we did not
perform a detailed meta-analysis for every category of anti-
psychotics used in each study such as traditional and atypical
antipsychotics. Second, the significant better response in the
schizophrenic patients with valproate augmentation therapy
than those without valproate augmentation turned out to be
insignificant when focusing studies with RCT design. Third,
only 1 study discussed the treatment effect of valproate aug-
mentation therapy in patients with a milder severity of disease.
In addition, we performed meta-analysis of dropout rate in these
2 groups, but did not investigate the long-term effect and safety
profiles of valproate augmentation therapy in maintenance
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treatment for chronic schizophrenia or schizoaffective disorder.
Furthermore, we did not analyze the drug side-effect profiles
between patients receiving valproate augmentation therapy and
antipsychotic monotherapy. In addition, clinicians should be
careful when apply the results of the current study in pregnant
patients. Actually, most of the studies had excluded pregnant
patients from their study participants because the valproate had
been proven to have teratogenic effect in pregnant women with
schizophrenia.52 Therefore, in the current meta-analysis, we
could not investigate the safety of valproate in pregnancy
because of lack of data. In addition, although we had tried
our best to investigate the possible founding effects of the
clinical variables through meta-regression test or subgroup
metaanalysis, we still could not rule out the confounding effects
of'the other clinical variables, such as disease subtype, valproate
dosage, body mass index, duration of illness, age of onset, and
so on because of lack of data.

CONCLUSIONS

The current meta-analysis highlights that the treatment
effect was significantly better in patients with schizophrenia
or schizoaffective disorder who received valproate augmenta-
tion therapy than those receiving antipsychotics monotherapy.
This significance persisted in comparison with those who
were drug-free. This finding has an important clinical implica-
tion because it provides the rationale for valproate augmenta-
tion therapy in schizophrenic patients, which is practiced
worldwide despite a lack of conclusive evidence. However,
further studies are needed to elucidate the treatment effect and
safety profile of valproate augmentation therapy for mainten-
ance therapy in patients with chronic schizophrenia or
schizoaffective disorder.
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