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Abstract

Objective: To investigate the mutual influence of drug concentration in serum between lithium carbonate and
sodium valproate.

Methods: A total of 24 patients with bipolar mania, schizoaffective disorder or schizophrenia accompanied by
excited agitation were randomly divided into 3 groups (n=8 per group). Apart from antipsychotics, these patients
received lithium carbonate, sustained release sodium valproate and lithium carbonate plus sustained release sodium
valproate at a constant dose for 1 week, respectively. The drug concentrations of lithium and sodium valproate in
serum were determined for 3 times.

Results: The drug concentration of lithium was 0.44 + 0.20 mmol/L, 0.48 + 0.20 mmol/L and 0.46 + 0.10 mmol/L in
the lithium carbonate group, and 0.54 + 0.22 mmol/L, 0.57 + 0.29 mmol/L, 0.58 + 0.28 mmol/L in the lithium carbonate
plus sodium valproate group, suggesting no significant difference. The drug concentration of sodium valproate was
91.9 + 20.5 mg/L, 83.8 + 26.2 mg/L and 74.5 + 22.7 mg/L in the sodium valproate group, and 92.8 + 23.5 mg/L, 93.3
+ 20.9 mg/L and 96.3 + 31.4 mg/L in the lithium carbonate plus sodium valproate group suggesting no significant

difference.

Conclusion: The mutual influence of lithium carbonate and sodium valproate maybe not significant.
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Introduction

Lithium carbonate and sodium valproate are the classic mood
stabilizers and frequently applied in the treatment of bipolar affective
disorder. However, favorable efficacy has not been achieved in some
patients undergoing treatment with one mood stabilizer or even in
combination with antipsychotics [1]. Therefore, combined application
of mood stabilizers, especially for bipolar affective disorder patients
with type I manic episode, mixed episode or rapid cycling is necessary
[2]. In our previous studies, we found the efficacy of combined
application of mood stabilizers were superior to that of one mood
stabilizer alone [3,4]. Recently, increasing studies have confirmed that,
in not only the treatment of acute bipolar affective disorder but the
prophylactic management of the bipolar affective disorder, the lithium
carbonate together with sodium valproate has definite effectiveness
and preventive effects against lithium events [4,5]. To date, no evidence
confirmed the mutual influence of lithium carbonate and sodium
valproate. One study showed lithium carbonate and sodium valproate
could not interfere with each other, sodium valproate rarely affected the
pharmacokinetics of lithium carbonate, and the AUC, Ciinx and Cun
were only slightly increased [6]. Although the combination therapy with
lithium carbonate and sodium valproate can improve the efficacy and is
suitable for rapid cycling bipolar disorder [7]. Sometimes this therapy
should be performed with other antipsychotics [8]. In our previous
study, lithium carbonate and sodium valproate were used in a rat model
and results did not reveal that sodium valproate could increase the risk
for lithium carbonate poisoning [9]. To date, there is no consensus on
the effects of antipsychotics on the risk for lithium carbonate poisoning.
In the present study, patients undergoing antipsychotics treatment were

employed and the mutual influence of lithium carbonate and sodium
valproate was investigated.

Patients and Methods

Patients

A total of 24 patients with bipolar affective disorder patients with
manic episode, schizoaffective disorder or schizophrenia accompanied
by obvious psychomotor excitement were selected. The diagnosis was
made based on the DSM-IV bipolar disorder, schizoaffective disorder
or schizophrenia criteria and their PANSS excitement factor score >14.
Among these patients, the exclusion criteria are as following: (1) The
patients age were <18 and >65 years old. (2) The patients have important
organ disorder and endocrine disease. (3) The female patients were
pregnant. (4) The patients had substance dependence. (5) The patients
were not willing to join this study. 14 had bipolar affective disorder
accompanied by manic episode (the number of episodes: 2~5; mean:
2.2 £ 2.5), 6 had schizoaffective disorder (the number of episodes: 1~4;
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mean: 1.6 + 1.5) and 4 had schizophrenia (the number of episodes: 2~6;
mean: 2.5 + 2.8). There were 16 males and 8 females with a mean age
of 37 + 13 years (range: 19~60 years). All the patients were randomly
assigned into 3 groups (n=8 per group) according to a table of random
numbers and received randomly treatment with lithium carbonate,
sodium valproate and lithium carbonate plus sodium valproate and
their atypical antipsychotics.

Methods

Dosage and administration: The lithium carbonate was
purchased from Hunan Qianjin Xiangjiang Pharmaceutical Co
Ltd (Lot number: 050702) and sustained release sodium valproate
(Depakine) from Sanofi Pharmaceutical Co Ltd (Lot number:
H20010259). Patients were treated with lithium carbonate (1
g/d), sodium valproate (1 g/d) and lithium carbonate plus sodium
valproate (1 g/d for each drug). The therapeutic doses of both drugs
were achieved at day 4. In addition, atypical antipsychotics were also
applied and their therapeutic doses were achieved within 1 week.
The blood lithium and sodium valproate levels were determined
when the both mood stabilizers and antipsychotics were applied at
constant doses for 1% week. The antipsychotics included quetiapine
(400~800 mg/d) and olanzapine (10~25 mg/d), and the doses of these
antipsychotics increased according to the disease condition. In the
lithium carbonate group, 4 patients suffered from bipolar disorder,
3 suffered from schizoaffective and 1 suffered from schizophrenia.
In the sodium valproate group, 5 suffered from bipolar disorder, 2
suffered from schizoaffective and 1 suffered from schizophrenia. In
the lithium carbonate plus sodium valproate group, 5 suffered from
bipolar disorder, 1 suffered from schizoaffective and 2 suffered from
schizophrenia. In respect of the antipsychotics, the mean dose of
quetiapine was 660 + 160 mg/d (range: 600~1000 mg/d) and that of
olanzapine was 16.8 + 5.0 mg/d (range: 15~20 mg/d) in the lithium
carbonate group. In the sodium valproate group, the mean dose of
quetiapine was 640 + 150 mg/d (range: 600~800 mg/d) and that of
olanzapine was 13.5 = 9.0 mg/d (range: 10~25 mg/d). In the lithium
carbonate plus sodium valproate group, the mean dose of quetiapine
was 540 + 180 mg/d (range: 400~800 mg/d) and that of olanzapine was
11.1 + 4.5 mg/d (range: 10~20 mg/d). Significant difference was found
in the dose of quetiapine, but not in that of olanzapine. Our study was
passed though by Zhejiang Tongde Hospital Ethics Committee and
very patients were informed and consent for our study. The knowing
approval document were signed by their guardian. Demographics of
all patients in different group were as following (Table 1).

Lithium carbonate (n=8)
Disease
bipolar disorder
schizoaffective disorder

schizophrenia 1
Gender

male

female
Age 35+ 11
Antipsychotics

quetiapine (mg/d) 660 + 160

olanzapine (mg/d) 16.8+5.0
Doses

lithium carbonate (g/d) 1

sodium valproate (g/d) 0

Sample collection: The fasting blood was obtained in the morning
in 7* day (2 ml for lithium carbonate group and sodium valproate; 4 ml
for combination therapy group) and the lithium carbonate and sodium
valproate levels in the blood were determined, which was repeated 14
days and 21 days later.

Detection of drug concentration: The blood lithium carbonate
level was measured with a DSI-909 sodium potassium and lithium
analyzer (Shanghai Xun-Da Medical Instrument Corporation Ltd.); the
blood sodium valproate level was measured using an Abbott AXSYM
System.

Study process: Processing of 24 patients were studied (Figure 1).

Statistics: Statistical analysis was performed with SPSS 10.0 and
comparisons were conducted with t test.

Results

All the patients completed the study and no patients withdrew from
the study. No significant differences in the blood lithium carbonate and
sodium valproate levels were observed between these three groups
(Table 2).

Discussion and Conclusion

Lithium carbonate and sodium valproate have been approved by
FDA to apply in the treatment of acute mania. In a previous study,
the drug concentrations were determined in type I bipolar disorder
patients receiving lithium carbonate plus sodium valproate and lithium
carbonate plus placebo. The results showed the blood lithium carbonate
level ranged from 0.8 mmol/L to 1.0 mmol/L and that of sodium
valproate was 50~125 mg/ml. Clinical observation revealed recurrence
or ineffectiveness in 5 of 7 patients receiving lithium carbonate plus
placebo. However, in the patients treated with lithium carbonate plus
sodium valproate, recurrence was not found suggesting effectiveness
(X2=5.61, df=1, P=0.014). Among the 5 patients, 3 had at least one
moderate to severe side effect which last for 4 weeks or longer, which
significantly different from patients treated with lithium carbonate
plus sodium valproate (X?=3.93, df=1, P=0.041) [10]. Recently,
increasing researches focus on the interaction or mutual influence in
drug concentration between lithium carbonate plus sodium valproate
[3,9]. In our previous study, the results showed sodium valproate did
not increase the serum lithium carbonate level in a rat model [8] and
clinically lithium poisoning is not found. Especially, combination
therapy with lithium carbonate plus sodium valproate not only has

Combination therapy (n=8) Sodium valproate (n=8) P

5 ns

1 ns

1 2 ns

6 5 ns

3 ns

37+12 38+ 15 ns
540 + 180 640 + 150 P<0.05

111145 13.5+9.0 ns

1 0 ns

1 1 ns

Table 1: Demographics of patients in different groups.
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Figure 1: Processing of 24 patients were studied.

Lithium Combination Sodium t P
carbonate (n=8) | therapy (n=8) |valproate (n=8)

Lithium carbonate (mmol/L)

First 0.44 £ 0.20 0.54 +0.22 -0.947 @ 0.36
Second 0.48 £ 0.20 0.57 £0.29 -0.722 | 0.482

Third 0.46 £ 0.10 0.58 +£0.28 -1.113 | 0.276
Sodium valproate (mg/L)

First 91.9+20.5 92.8 £23.5 -0.081 | 0.937
Second 83.8£26.2 93.3+20.9 -0.803 | 0.435

Third 7454227 96.3 +31.4 -1.588 | 0.135

Table 2: Blood lithium carbonate and sodium valproate levels in different groups.

no risk for lithium poisoning, but improves the efficacy [11]. For this
reason, we conducted this study. In the present study, a total of 24
patients were randomly assigned to lithium carbonate group, sodium
valproate group and combination therapy group (n=8 per group).
When the drug concentration reached a stable level, the serum lithium
carbonate and sodium valproate levels were measured. Our results
revealed there were no remarkable differences in the serum lithium
carbonate and sodium valproate levels at different time points. This
finding suggested the mutual influence of blood lithium carbonate and
sodium valproate was minor and therefore, the drug concentration
was not interfered with each other when combination therapy was
performed. This may be explained by almost no interaction between
lithium carbonate and sodium valproate and sodium valproate cannot
affect the pharmacokinetics of lithium carbonate. Moreover, the AUC,
Cyax and C, = of sodium valproate were only slightly increased in
patients received combination therapy [6]. In the present study, these
patients were treated with not only atypical antipsychotics but lithium
carbonate in combination with sodium valproate. Therefore, we could
draw a conclusion that under combination therapy with multiple
drugs, there was no interaction between lithium carbonate and sodium
valproate. Our results were consistent with one study in which patients
received not only chlorpromazine but lithium carbonate and sodium

valproate and results revealed no interaction between lithium carbonate
and sodium valproate [8]. Previously, we conducted an evidence-based
survey which investigated the application of lithium carbonate and
sodium valproate by psychiatrists with senior positions. They have
agreement on whether sodium valproate can increase blood lithium
level or the risk for lithium poisoning. Combination therapy cannot
increase the risk for lithium poisoning (88% of psychiatrists), and the
lithium poisoning is unrelated to sodium valproate (85%) but caused by
lithium carbonate itself (60%). A majority of psychiatrists (94%) do not
clinically encounter lithium poisoning and the experience on the clinical
application of lithium carbonate and sodium valproate derives from
clinical practice (60%) [12]. Our study further confirmed that there was
no interaction between lithium carbonate and sodium valproate, two
common mood stabilizers, which may be closely associated with the
metabolism of both drugs [12]. There is no obvious interaction between
lithium carbonate and sodium valproate, but combination therapy with
lithium carbonate and sodium valproate increases the efficacy, which
may be related to the synergistic effects of both drugs. In recent years,
in the treatment of affective disorder, more attention has been paid to
the regulation of signal transmission and the gene expression in neural
pathway. Among these genes, the expression of transcription factor
polyoma enhancer binding protein (PEBP2) is increased by treatment.
Study showed lithium carbonate and sodium valproate could enhance
the functions of PEBP2f in the prefrontal cortex, one of which was to
regulate the expression of Bcl-2, an important neuroprotective protein.
Further study also indicated not only lithium carbonate but sodium
valproate could increase the number of cells expressing PEBP2(3, which
was not observed after treatment with benzodiazepine drugs (the
number of cells positive for Bcl-2 was not changed in the layer II/IIT of the
prefrontal cortex of mice). These findings implied the synergistic effects
of both drugs [13]. The neuroprotective effects are the new knowledge
on the therapeutic effects of mood stabilizers. Lithium carbonate can
combat with the nerve damage caused by numerous toxic substances
exerting neuroprotective effects. For example, lithium carbonate can
combat with neurotoxicity of glutamic acid, cytotoxicity of calcium
overload and apoptosis of all cause, etc. Recently, studies also found
similar neuroprotective effects of sodium valproate which conferred
neurotrophic effects on neurons in vitro [14]. Our results suggested that
the mutual influence of lithium carbonate and sodium valproate maybe
not significant. But drug concentration is a only index, not completely
reflecting mutual influence of lithium carbonate and sodium valproate.
So next study should be stressed on their pharmacokinetics.
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