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Abstract: Background: Major depressive disorder is a prevalent and disabling illnessv, approximately 70% of patients do not 

remit after first-line antidepressant treatment, and about 20% develop to treatment-resistant depression(TRD). Treatment of TRD 

have been one of clinical problems. Adjunctive valprovate was a most sued ways for treatment of TRD. The magnesium 

valproate was common drug for both episode and bipolar disorder in China and also was used for TRD. To systematically 

evaluate the difference in efficacy of magnesium valproate and antidepressants for therapy of treatment-resistant 

depression(TRD) in China. Methods: Searches were applied to the following electronic databases in china: Chinese Biomedical 

Database (CBM), China National Knowledge Infrastructure (CNKI), WANFANG and Chinese Social Sciences Citation Index 

(VIP) databases. A total of 13 RCTs were included. A meta-analysis was performed of all the literatures germane to estimate the 

treatment-resistant depression patients treated with magnesium valproate combination with antidepressants and only 

antidepressants randomized controlled trials (RCTs) from 2010 to 2015. Odds ratios (ORs) and 95% confidence intervals (CIs) 

were calculated and the meta-analysis was conducted with Revman4.2 software. Results: A total of 13 RCTs were included for 

meta-analysis. The results of meta-analysis demonstrated by effective rate and depressive symptoms change between two 

groups of combination treatment with magnesium valproate and only antidepressant. The effective rate was higher in 

magnesium valproate combination with antidepressants group than that in antidepressants group(81/306, 35/298, Z=4.60, 

P=0.00001). The depressive scale was lower found in magnesium valproate combination with antidepressants group than that in 

antidepressants group after treatment (Z=16.20, P <0.00001). These results indicated that magnesium valproate combination 

with antidepressants maybe one better therapeutic way for TRD. Conclusion: The results indicate that magnesium valproate 

combination with antidepressants was better than antidepressants group in effective rate and improving depressive symptoms 

during treatment of patients with TRD. So these results may recommend to the patients with TRD though without the 

differences between groups.  
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1. Introductions 

Treatment-resistant depression (TRD) is a term used to 

describe a case of major depressive disorder that does not 

seem to respond to conventional depression treatment. 

Clinical psychiatry coined the term is 1974, when 

electroconvulsive treatment was used extensively to treat 

serious depressive disorders that seemed to be immune to 

cognitive-behavioral therapy (CBT) and early antidepressant 

medications [1]. With the introduction of more varied 

antidepressants, the term was amended to describe major 

depressive illness that does not respond to at least two of the 

newer antidepressant medications. Up to two thirds of patients 

with major unipolar depression will not respond to the first 

medication prescribed. Depression may be considered 

resistant to treatment when at least two trials with 

antidepressants from different pharmacologic classes 

(adequate in dose, duration, and compliance) fail to produce a 

significant clinical improvement [2]. Studies of 

treatment-resistant depression have used a variety of 

definitions. A general consensus is emerging that unipolar 

major depression is considered resistant or refractory when at 

least two trials with antidepressants from different 

pharmacologic classes (adequate in dose, duration, and 

compliance) fail to produce a significant clinical improvement. 

Before determining that a patient is nonresponsive to an initial 

trial of antidepressants, he or she should be reassessed to 

confirm the accuracy of the diagnosis, medication adherence, 

and whether the depression is being exacerbated by coexisting 

medical, psychiatric, or psychosocial disorders.[3] 

Major depressive disorder is a prevalent and disabling 

illness. Notwithstanding numerous advances in the 

pharmacological treatment of depression, approximately 70% 

of patients do not remit after first-line antidepressant 

treatment[2]. How about TRD? Epidemiologic data on 

treatment resistant depression (TRD) in Asia-Pacific countries 

are limited. We estimated the incidence of TRD in Taiwan 

using a cohort of 704,265 adults randomly sampled from 

Taiwan's National Health Insurance Research database for 

2005. TRD was defined as a patient having pharmaceutically 

treated depression (PTD) not adequately responding to 2 

antidepressant (AD) regimens. Among 2751 PTD subjects, 

576 (20.94%, 95% CI: 19.46, 22.49) developed TRD, a 

proportion similar to that in North American studies. TRD 

incidence was 0.82 (95% CI: 0.75, 0.89) cases /1000 

population in 2005, increased with age, and was higher in 

females than in males. SSRI's were the most frequently used 

ADs. Augmentation with antipsychotics was common. The 

median time from PTD onset (first AD medication) to TRD 

onset was 416 days but psychiatrists practicing in Taiwan 

indicated they would switch within <=3 months if an AD 

medication was not effective. We therefore repeated the 

analysis with a 6 months cap on time from onset of PTD to 

TRD. In this supplemental, post-hoc, analysis, 68 PTD 

subjects, 2.47%, (95% CI: 1.94, 3.10) developed TRD; i.e., 

0.10 (95% CI: 0.08, 0.12) incident cases/1000 population[4]. 

In Japan, in the year from 1 April 2012 through 31 March 

2013, we identified 1143 incident PTD cases among 98,552 

eligible subjects, i.e. 11.59 cases/1000 patient-years. Of the 

PTD patients, 51.4% were women. Within the 1-year 

observation interval 137 patients failed more than two 

antidepressive treatment approaches and thus developed TRD. 

Though co-morbid conditions and age were similar among 

PTD and TRD patients, medical costs per patient (patient-year) 

during their treatment intervals were 1.01 million JPY (0. 540 

million JPY) in the TRD population and 0.643 JPY million 

JPY (0.645 million JPY) in the PTD population who did not 

convert into TRD [5]. In went nations, of the treated episodes, 

6.6% (N = 3,134) met the criteria for TRD. The median time to 

an episode becoming TRD was approximately one year. The 

mean duration of a TRD episode was 1,004 days (vs. 452 days 

for a non-TRD episode). More than 75% of TRD episodes had 

at least four lines of therapy; half of the treatment regimens 

included a combination of drugs. Average hospitalization 

costs were higher for TRD than non-TRD episodes [6] 

Treatment of TRD have been one of clinical problems. 

Adjunctive antipsychotics was a most sued ways[4], 

especially adjunctive aripiprazole showed benefits in 

improving the response rate, remission rate, and the quality of 

life in patients with TRD[7]. The success of switching to a 

different antidepressant following a first-line agent is 

supported by evidence, but there is limited evidence for 

effective combination strategies. Lithium and T3 

augmentation of TCA have the strongest evidence base for 

successful treatment of TRD. The use of augmentation of 

newer-generation antidepressants with atypical antipsychotics 

is supported by a growing evidence base. Current evidence 

supports CT as an effective strategy for TRD. There is a need 

for additional large-scale RCT of TRD. The development of 

new antidepressants targeting novel pathways opens a 

promising perspective for the management of TRD [2]. And 

adjunctive mood stabilizer also common method for TRD[8, 

9], especially antidepressant augmentation with VPA provided 

substantial clinical improvement and maintenance over a 

relatively long-term period in a subgroup of patients with 

severe TRD [8]. 

Magnesium sulfate and sodium valproate both block 

methylphenidate-induced hyperlocomotion which was an 

animal model of mania [10]. Especially, magnesium 

supplementation enhances the anticonvulsant potential of 

valproate in pentylenetetrazol-treated rats [11]. The 

magnesium valproate were used as mood stabilizer in China 

[12]. As adjunctive mood stabilizer also was one of common 

managements for TRD[8, 9], the Chinese psychiatrists had 

tried some studies about adjunctive magnesium valproate for 

treatment TRD. So this analysis assessed these studies by 

meta-analysis and reported results. 

2. Methods 

This review included randomized controlled trials (both 

individual and cluster randomisation). We were interested in 
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comparisons of adjunctive magnesium valproate treatment of 

TRD patients. The primary outcome of our meta-analysis 

were full remission rate , effective rate , changes of depressive 

symptom,. While the incidence of adverse effect and dropout 

rate were the second outcome of our meta-analysis. 

2.1. Literature Search and Selection 

Searches were applied to the following electronic databases, 

but only in china: Chinese Biomedical Database (CBM), 

China National Knowledge Infrastructure (CNKI), 

WANFANG and Chinese Social Sciences Citation Index (VIP) 

databases. The search strategy was based on combinations 

magnesium valproate treatment and TRD. We also modified 

the terms according to the different databases. Last query was 

updated on 31 Des 2017. References of retrieved articles were 

cross-searched to identify any studies missed by the electronic 

search strategies.  

2.2. Inclusion and Exclusion Criteria 

Inclusion criteria for original studies were as follows: 1. 

The patients involved in trial meet TRD. 2. Trial design was 

adjunctive magnesium valproate and basic management in 

treatment for TRD comparing only basic management, 

regardless of randomized, blind, follow up and publication 

status. 3. The trial included scale use, full remission rate, 

effective rate and side events.4. The trial observation must last 

more 4 weeks.5. The paper was published in chinese. 

Exclusion criteria for original studies were as follows: 1. 

when multiple articles were published by the same authors or 

institutions, the most recent or informative single article was 

selected. 2. Articles lacking original data for meta-analysis. 3. 

Review articles .4. Case report. 

2.3. Data Extraction 

The initial selection of all candidate articles was relied on 

careful screening of their abstracts by two independent 

reviewers, using a standardized data collection form, 

including the following items: the first author, year of 

publication, sex, mean or median age, full remission rate, 

effective rate, dropout rate, the incidence of adverse effect, 

clinical symptom score, treatment and control group 

interventions and assessment of outcomes. 

This study manually searched the reference lists of the some 

articles. We also screened references from the relevant 

literature, including all of the identified studies, but no 

additional reviews and editorials. Disagreements were resolved 

by consensus between the two readers. In case of persistent 

disagreement, the final decision was made by our expert.  

2.4. Selecting Paper Process 

 

Figure 1. Selecting Paper Precess 
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All 122 papers of treatments TRD related to magnesium 

valproate was found in chiese database. And 16 review paper 

about treatments of TRD mentioned magnesium valproate and 

18 drug investigative paper in psychiatric practice were 

removed. And among surplus 88 papers, 30 review and 

investigative paper of mood stabilizers, and 14 drug 

investigative papers for TRD were also removed. And among 

surplus 44 papers, 2 papers were incomplete data, and 2 papers 

were case report. And among surplus 40 papers, 11 paper were 

designed as magnesium valproate combination with 

antidepressants comparing to other mood stabilizer 

combination with antidepressants for treatment of TRD. And 

16 paper were designed as magnesium valproate combination 

with antidepressants comparing to atypical antipsychotics 

combination with antidepressants for treatment of TRD. The 

surplus 13 papers meet our criteria that was adjunctive 

magnesium valproate at basic management in treatment of 

antidepressant comparing to only basic antidepressant for 

TRD [13-25].  

2.5. Statistical Methods 

All statistical analyses were performed using Statistical 

Analysis System software (Revman 4.2), and the P value for 

the overall effect <0.05 with two-tailed was considered 

statistically significant. The heterogeneity of all involved 

studies was assessed by I
2
. When it was

 
lower than 50%, the 

studies with an acceptable heterogeneity were considered, and 

then the fixed-effects model with Mantel-Haenszel method 

was used; otherwise, a random effect model with the Der 

Simonian and Laird (DL) method was adopted. The combined 

odds ratio (OR) were initially estimated using Forrest plots 

raphically. For each trial, the OR was estimated from the 

original article. If not available, we looked at the total numbers 

of events and the numbers of patients at risk in each group to 

determine the OR estimate.  

3. Results 

3.1. The Effective Rate 

These were 11articles that report effective rate. 81 cases 

with effectiveness in magnesium valproate group and 35 cases 

with effectiveness in control group was found. There was no 

statistical heterogeneity among the studies (X
2
=2.56, df=10, 

P=0.99, I
2
=0.00%). Thus, the fixed-effect model was used for 

statistical analysis. The effective rate was higher in 

magnesium valproate group compared to control group 

(81/306, 35/290, Z=4.60, P<0.0001). OR2.04,95CI 

(1.02~4.43)See Figure 2. 

 
Figure 2. The effective rate between magnesium valproate group and only antidepressants group. 

3.2. Total Changes of Symptoms 

This study observe 4 weeks depressive symptom changes in our analysis. There was statistical heterogeneity among the 

studies (X
2
=123.69, df=39, P <0.00001, I

2
=68.5%). Thus, the random-effect model was used for statistical analysis. But 

depressive scale was lower found in magnesium valproate group than that in control group (Z=16.20, P <0.0001). WMD=-2.64, 

95%CI (-2.96 ~ -2.32) See Figure 3. 
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Figure 3. The depressive symptoms changes between magnesium valproate group and only antidepressants group. 

4. Discussion 

The success of switching to a different antidepressant 

following a first-line agent is supported by evidence, but there 

is limited evidence for effective combination strategies. 

Lithium and T3 augmentation of TCA have the strongest 

evidence base for successful treatment of TRD. The use of 

augmentation of newer-generation antidepressants with 

atypical antipsychotics is supported by a growing evidence 

base. Current evidence supports CT as an effective strategy for 

TRD. There is a need for additional large-scale RCT of TRD. 

The development of new antidepressants targeting novel 

pathways opens a promising perspective for the management 

of TRD [2]. And other way for management of TRD is 

ketamine that is a new antidepressants with pharmaceutical 

pipeline [26]. Sixty-two trials were identified in US and EU 

clinical trial registries that included six investigational 

compounds in recent phase III development and 12 others in 

recent phase II clinical trials. Glutamatergic agents have been 

the focus of many studies. A single intravenous dose of the 

glutamatergic modulator ketamine produces a robust and rapid 

antidepressant effect in persons with TRD [27]. But ketamine 

was not been used in clinical practice. 

Antidepressant augmentation with VPA may provided 

substantial clinical improvement and maintenance over a 

relatively long-term period in a subgroup of patients with 



28 Chen Fengpei et al.:  The Role of the Magnesium Valproate in Therapy for Patients with  

Treatment-Resistant Depression(TRD): Meat-Analysis Results of Chinese Data 

severe TRD. Ghabrash(2015) observed fourteen TRD patients 

(seven males and seven females; age 19-59) received VPA 

(375-1000 mg/day) in addition to their treatment regimen after 

previously failing to respond to two or more antidepressant 

trials and/or different combinations. Clinical response to VPA 

was investigated prior the treatment (T-0) and after 1 (T-1), 4 

(T-4) and 7 (T-7) months of therapy[8]. They found compared 

to T-0, VPA significantly decreased MADRS score at T-1 (P < 

0.001), T-4 (P < 0.001) and T-7 (P < 0.001) (partial η(2)=0.86). 

Importantly, MADRS score at T-7 (13.6 ± 1.6, mean ± SEM) 

was closer to the reported value of remission (MADRS <10), 

and none of the patients relapsed during the observational 

period. Compared to T-0, VPA also decreased CGI-Severity of 

illness score at T-1 (p = 0.03), T-4 (p < 0.001) and T-7 (p < 

0.001) (partial η(2) = 0.74). And they also suggested that VPA 

thus deserves further exploration in large double-blind clinical 

trials. Fang (2015)compared the differences in effectiveness 

among adjunctive risperidone, valproate, buspirone, 

trazodone, or thyroid hormone in adult Chinese patients with 

treatment-resistant major depression[9]. they found the 

remission rates were 26.7% for risperidone, 48.7% for 

valproate, 32.6% for buspirone, 42.6% for trazodone, and 37.5% 

for thyroid hormone. There was no statistical significance 

among treatment arms in remission rates, although remission 

rate for valproate was highest. These results suggest that VAP 

may have better effect for TRD. So many studies were carried 

out in china[13-26]. This also is the reasons that do 

meta-analysis to found magnesium valproate and 

antidepressants for therapy of treatment-resistant depression 

(TRD) in China is better or not. This result found that the 

effective rate was higher in magnesium valproate group 

compared to control group (81/306, 35/290, Z=4.60, 

P<0.0001). OR=2.04,95CI(1.02~4.43)and depressive scale 

was lower found in magnesium valproate group than that in 

control group (Z=16.20, P <0.0001). 

WMD=-2.64,95%CI(-2.96~ -2.32). These results show that 

adjunctive magnesium valproate maybe better in treatment for 

TRD. 

What is the mechanism of mood stabilizers for TRD?. The 

some study suggests that the acute effect of mood stabilizer 

lamotrigine augmentation therapy for a major depressive 

episode is not related to either BDNF or IL-6, at least in 

patients with treatment-resistant depressive disorder[28]. 

Chronic administration of the mood stabilizers lithium and 

divalproex (valproate semisodium) reduces glucocorticoid 

signaling and function in the hippocampus, which may be one 

of their mechanisms[29]. Mean 5-HT1A binding potential 

(BPP) significantly increased following mood stabilizer 

treatment, most prominently in the mesiotemporal cortex 

(hippocampus plus amygdala). When mood state was also 

controlled for, treatment was associated with increases in BPP 

in widespread cortical areas. These preliminary findings are 

consistent with the hypothesis that these mood stabilizers 

enhance 5-HT1A receptor expression in BD, which may 

underscore an important component of these agents' 

mechanism of action in TRD[29]. 

The magnesium valproate maybe have a special action 

different to sodium valproate. The study have demonstrated 

that Mg(2+) could enhance the antiepileptic efficacy of a 

subprotective dose of VPA, possibly by improving redox 

balance and modulation of some brain amino acids[30]. Both 

VPA salts decreased spontaneous neuronal firing activity in 

greater than 60% of recorded pyramidal neurons as well as 

potentiated GABA inhibitions. When injected at equal 

concentrations and currents, Mg-VPA blocked the excitatory 

responses induced by N-methyl-D-aspartate (NMDA) more 

frequently than Na-VPA. Both VPA salts equally blocked the 

excitatory responses of quisqualate and kainite[31]. 

 This study have some deficiency: (1)limitation of 

literatures: our data not contained articles in English, and also 

not contained articles published in Taiwan, Hongkong and 

Macao. (2)Assessment of articles quality was not done. (3)The 

side effects of magnesium valproate was estimated.(4)The 

statistic soft was Revman 4.2 not 5.2. These deficiency maybe 

influence the level of evidence of magnesium valproate for 

treatment of TRD. 
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Table 1. General information of studied  

Author 
studied group control group scale random blind  

Case drug case drug  

Lin 27 MgVAL+citalopram 27 citalopram HAMD HAMA yes no 

Li 30 MgVAL+escitalopram 30 escitalopram HAMD yes no 

Xue 30 MgVAL+escitalopram 30 escitalopram HAMD yes no 

Yang 28 MgVAL+paroxetine 28 paroxetine HAMD yes no 

Liu 20 MgVAL+escitalopram 20 escitalopram HAMD yes no 

Zhou 28 MgVAL+escitalopram 20 escitalopram HAMD yes no 

Xie 30 MgVAL+paroxetine 30 paroxetine HAMD yes no 

Gao 52 MgVAL+duloxetine 52 duloxetine HAMD HAMA yes no 

Bian 30 MgVAL+paroxetine 30 paroxetine HAMD yes no 

Cui 25 MgVAL+venlafaxine 30 venlafaxine HAMD yes no 

Wang 30 MgVAL+sertraline 20 sertraline HAMD yes no 
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Author 
studied group control group scale random blind  

Case drug case drug  

Li 25 MgVAL+paroxetine 25 paroxetine HAMD yes no 

Xie 30 MgVAL+venlafaxine 30 venlafaxine HAMD yes no 
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