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Aims

 

Based on individual case reports of massive overdoses, valproate is often
regarded as having significant toxicity. This study aimed to describe the epidemiology
of valproate poisoning and the spectrum of its clinical effects.

 

Methods

 

Consecutive valproate poisonings were identified and compared with other
anticonvulsant overdoses and all other poisonings, from a prospective database of
poisoning admissions presenting to a regional toxicology service. National prescrip-
tion data for the same period were obtained.

 

Results

 

There were 79 patients with valproate poisoning from January 1991 to
November 2001, 15 cases with valproate alone. Of the 15 cases, drowsiness occurred
in two patients (both taking 

 

>

 

200 mg kg

 

-

 

1

 

), vomiting occurred in four and tachy-
cardia in five. In patients co-ingesting other medications, moderate to severe effects
were consistent with the co-ingestants. There was one death not directly related to
valproate. One patient had metabolic acidosis and thrombocytopaenia consistent
with severe valproate toxicity. Comparison of valproate, carbamazepine, phenytoin
and control groups showed that length of stay for both phenytoin and carbamazepine
was significantly longer than for valproate (

 

P

 

 

 

<

 

 0.0001), and there was a significantly
increased risk of intensive care unit admission for carbamazepine 

 

vs

 

 valproate (OR
2.73; 95% CI 1.22, 6.28; 

 

P

 

 

 

=

 

 0.015). Although valproate prescriptions increased over
the 10 years, there was relatively greater increase in the incidence of valproate
poisoning. The odds of a valproate overdose in 1992 compared with carbamazepine
were 0.29 (95% CI 0.07, 1.28; 

 

P

 

 

 

=

 

 0.141), but in 2001 were 2.73 (95% CI 1.38,
5.39; 

 

P

 

 

 

=

 

 0.004).

 

Conclusions

 

Valproate causes mild toxicity in the majority of cases. Massive over-
doses of greater than 400 mg kg

 

-

 

1

 

 can cause severe toxicity, but these are uncom-
mon. The older anticonvulsants phenytoin and carbamazepine remain a greater
problem than valproate in overdose.
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Introduction

 

Sodium valproate or valproic acid is becoming an increas-
ingly common agent to be taken in overdose, with a
sharp rise in incidence over the last 5 years [1, 2]. This
is likely to be a result of the broadening clinical uses of
the drug, including its use as a mood stabilizer in patients
with bipolar and affective disorders [3, 4].

Despite valproate being available for over 20 years
there are only two large case series of valproate poisoning
[1, 5]. However, there is a multitude of case reports of
severe toxicity [6–21], giving the impression that val-
proate has significant toxicity with a narrow therapeutic
index. This is not supported in the two previous case
series [1, 5] where complications such as coma with or
without cerebral oedema, hypotension, pancytopaenia,
metabolic acidosis and hyperammonaemia were rare.

We report the only single-centre series of valproate
poisonings. The cases occurred over a 10-year period,
hence providing information on the epidemiology of
valproate poisoning. The relative toxicity of valproate was
also investigated using a comparison cohort of other
poisoned patients over this 10-year period.
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Methods

 

Hunter Area Toxicology Service database

 

The Hunter Area Toxicology Service (HATS) is a
regional toxicology unit situated at the Newcastle Mater
Misericordiae Hospital that services a population of
about 350 000 people and is a tertiary referral centre for
a further 150 000 [22]. All presentations to emergency
departments in the region are either admitted to the unit
or notified to HATS and entered prospectively into a
clinical database. A preformatted admission sheet is used
by medical staff to collect data at the time of admission
[23] and this and additional information from the medical
record is entered into the database by two trained per-
sonnel blinded to any study hypotheses. Detailed demo-
graphic and clinical information is recorded [24].

 

Cohorts studied

 

The study cases included valproate overdose admissions
between January 1991 and November 2001. From this
group of valproate overdoses only a patient’s first admis-
sion was included, all other admissions were excluded.
Second and subsequent admissions were excluded to
remove the bias of an individual susceptibility to a par-
ticular drug.

Three further cohorts of overdose admissions were
identified from the HATS database for the same time
period, January 1991 to November 2001: a sample of all
other poisonings (control group), all phenytoin poison-
ings and all carbamazepine poisonings. The first group
was a control group of poisonings (excluding the val-
proate group), randomly included from the complete
dataset of the HATS database. Three control admissions
were included for each of 118 valproate admissions (prior
to exclusion of multiple admissions). These were included
by randomly taking three admissions from the period
30 days before and after the index valproate admission to
give 354 control cases.

Two cohorts were included based on overdose of
either phenytoin or carbamazepine. There were 43
phenytoin admissions and 129 carbamazepine admissions.
As with valproate, only first admissions were included for
analysis. Comparisons were then made between valproate
overdoses and each of these other three cohorts of over-
doses. In this comparison, patients who co-ingested other
drugs were included.

 

Data analysed

 

From the database, the following information was
obtained: patient demography (sex, age, indication for
valproate), details of the valproate ingestion (estimated
time of administration, estimation of amount, co-

ingestion), clinical features [heart rate (HR), blood
pressure (BP) on admission, Glasgow coma score (GCS),
gastrointestinal symptoms], investigations [ECG, in-
cludng QT, QTc and QRS measurement, biochemistry
and haematology tests, valproate concentrations (refer-
ence range 350–700 

 

m

 

mol l

 

-

 

1

 

 50–100 mg l

 

-

 

1

 

)], outcomes
[mortality, seizures, acidosis, arrhythmias, hypotension,
length of stay (LOS) and intensive care unit (ICU) admis-
sion], and treatment (decontamination, intravenous rehy-
dration, respiratory and cardiovascular support).

ICU admission criteria for patients presenting to
HATS are: ventilated or intubated patients, patients with
a decreased level of consciousness (GCS 

 

<

 

 9), patients
requiring haemodynamic monitoring or circulatory sup-
port or have other major organ dysfunction requiring
dedicated nursing observation. HATS has a standardized
discharge policy requiring review by both the medical
toxicology team and the psychiatry team.

 

Prescription data

 

Prescription data for Australia were obtained from the
Health Insurance Commission for the years 1991–2001
(October). This contains the total number of prescrip-
tions for each drug supplied under the Pharmaceutical
Benefits Scheme. The number of prescriptions of all
formulations of each of the three anticonvulsants was
obtained. Data for 2001 were multiplied by 12/10 to
correct for the incomplete numbers of months. The
validity of using nationwide statistics for comparisons
between drugs taken in the Hunter has previously been
established [25]. The numbers of admissions (not just first
admissions) presenting with overdoses of valproate, car-
bamazepine and phenytoin were used for this analysis.

 

Statistical analysis

 

For descriptive statistics, means and standard deviations
(SD) are quoted for normally distributed data, while
medians and interquartile ranges (IQR) are used for non-
parametric data. For comparison of two groups, the
unpaired 

 

t

 

-test and the Mann–Whitney test were used.
The Welch correction was used when SDs were signifi-
cantly different with the unpaired 

 

t

 

-test. For continuous
variables one-way analysis of variance (

 

ANOVA

 

) was used
to compare means of the three groups of anticonvulsants
(or four groups when controls were included) when the
data was parametric. When continuous variables were
not normally distributed or the SDs were significantly
different, nonparametric 

 

ANOVA

 

 (Kruskal–Wallis test)
was used. Multiple comparison post tests were used if

 

P

 

 

 

<

 

 0.05 with the 

 

ANOVA

 

 (Tukey for the parametric
method and Dunn for the nonparametric method). For
comparison of proportions of two groups compared with
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either control group, Fisher’s exact test was used. Using
the approximation of Woolf, 95% confidence intervals
(95% CI) for odds ratios (OR) were calculated. All sta-
tistical analysis was done using GraphPad InStat (version
3.02 for Windows 95; GraphPad Software, San Diego,
CA, USA).

 

Results

 

Populations

 

Between January 1991 and November 2001, 126 cases
of valproate overdoses presented to HATS. Eight patients
were excluded who co-ingested either phenytoin or car-
bamazepine, leaving 118 cases for analysis. When second
and subsequent admissions were excluded, 79 cases
remained, and in 15 of these, valproate was the only
drug taken in overdose. Fourteen patients presented
more than once, up to 11 times for one patient. The
patients’ ages ranged from 15 to 66 years, with a median
of 31 years (IQR 24–38.5). Valproate was the patient’s
own medication in 56 cases, ’another person’s in eight
cases and it was unspecified in the remaining 15. Of the
56 cases, where valproate was the patient’s, in 16 cases it
was used as an anticonvulsant, in 38 cases as a mood
stabiliser, in 1 case as an adjunct to analgesia, and in
another for migraines. Figure 1 shows the distribution of
valproate poisoning over the 10-year period illustrating
the rapid increase in presentations in the final years of
the study.

 

Clinical effects of valproate alone

 

The clinical effects of valproate poisoning in pure
ingestions and with co-ingestants are summarized in

Table 1. Of the 15 patients ingesting valproate alone,
two had drowsiness, both ingesting 

 

>

 

200 mg kg

 

-

 

1

 

. Four
patients had vomiting and five had tachycardia. No
patients had arrhythmias, seizures, coma or hypotension.
Only one patient with valproate alone poisoning was
admitted to ICU. This patient had no adverse clinical
effects and was admitted on the basis of an incorrect
dose estimation.

 

Clinical effects of valproate with co-ingestants

 

There were 64 patients who ingested valproate and other
medications in overdose. Only two of the 64 patients had
coma, the first co-ingested clonazepam and imipramine,
and the second alprazolam and amitriptyline. One patient
had a grand mal seizure after taking only 5 g of valproate,
but had co-ingested chlorpromazine, risperidone, sertra-
line and quetiapine. No patients had arrhythmias and
only two patients had hypotension. Metabolic acidosis
occurred in two patients and no patients had renal failure.
There were insufficient ECGs for analysis of the QTc.

Eight patients who took co-ingestants were admitted
to ICU. In seven cases the co-ingestants were more likely
to be the reason for the admission. One patient who
ingested 40 g valproate had severe poisoning with meta-
bolic acidosis and thrombocytopaenia. He was intubated
and ventilated and remained in ICU for 5 days. He co-
ingested 20 mg pizotifen, which is unlikely to account
for these effects. There was one death in a patient who

 

Figure 1

 

The pattern of admission to HATS with overdoses of 
valproate (118) ( ), phenytoin (43) (

 

�

 

) and carbamazepine (129) 
(

 

�

 

) over a 10-year period. These were total numbers of admissions. 
The data for 2001 is only for 11 months, so each of the three was 
multiplied by 12/11 to correct for this.
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Table 1

 

Clinical effects of valproate poisoning in pure ingestions 
and patients who took other medications in overdose.

 

Clinical feature
Valproate

First admissions Alone

 

Number of cases 79 15

 

Neurological

 

Coma 2 0 (2 drowsy)
Seizures 1 (2)* 0

 

Cardiovascular

 

Hypotension 2 0
Tachycardia 25 5
Arrhythmia 0 0

 

Haematological

 

Neutropaenia 1 1
Thrombocytopaenia 4† 0

 

Metabolic

 

Acidosis 2 0
Hypocalcaemia 0 0

 

Gastrointestinal

 

Minor LFT abnormalities 1 1
Vomiting 9 4

*One patient had myoclonus, the other had a generalized tonic-clonic
seizure. †None of these took co-ingestants with known thrombocyto-
paenic effects. LFT, liver function test.
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ingested 4 g valproate, but co-ingested diazepam, lithium
and glibenclamide and had a 4 h valproate concentra-
tion of 768 

 

m

 

mol l

 

-

 

1

 

 (111 mg l

 

-

 

1

 

). She deteriorated and
died suddenly. Post-mortem showed acute myocardial
ischaemia with atherosclerosis and focal haemorrhage in
an atheromatous plaque. It is unlikely that the toxicity of
valproate contributed directly to her death.

 

Dose of valproate

 

The median dose ingested was 6 g (IQR 3–13.5) for all
79 patients. The median dose for patients who ingested
valproate alone was 15 g (IQR 8.25–20), which signifi-
cantly differed from those who co-ingested another
medication, median 5 g (IQR 2.8–10; 

 

P

 

 

 

=

 

 0.0018). In 8
of the 15 valproate alone poisonings, greater than
200 mg kg

 

-

 

1

 

 (

 

>

 

 14 g) was ingested, none of these had any
major abnormalities except drowsiness in two cases
ingesting 20 g and 25 g. There was no correlation
between dose and severity in all patients with valproate
poisoning and in the valproate alone group, using length
of stay and ICU admission as indicators of severity.

 

Valproate concentration

 

Valproate concentrations were measured in only 48
patients, and there were insufficient samples in most cases
to determine accurately peak valproate concentrations.
There was no correlation between the measured concen-
tration and severity in this series.

 

Valproate vs controls and other anticonvulsants

 

Table 2 shows the baseline characteristics and clinical
effects in the valproate overdoses compared with the
control group, phenytoin overdoses and carbamazepine
overdoses. There were 354 control cases, 103 carbam-
azepine overdoses and 33 phenytoin overdoses included

in the analysis, which were compared with the 79
valproate overdoses. The ages of all four groups were
not significantly different, but the gender breakdown
was different, with far more females in the valproate
group.

Table 2 also shows a comparison of a number of
outcomes for controls, valproate, carbamazepine and
phenytoin (first admissions only, including those with co-
ingestants). 

 

ANOVA

 

 of the length of stay of valproate,
carbamazepine and phenytoin demonstrated a significant
difference between the three (

 

P

 

 

 

<

 

 0.0001), with signifi-
cant differences between valproate and carbamazepine,
and valproate and phenytoin. The length of stay for
valproate poisonings was not significantly different from
controls (

 

P

 

 

 

=

 

 0.814). There was no significant difference
between the incidence of seizures and arrhythmias for
valproate 

 

vs

 

 carbamazepine and phenytoin. There was a
significantly increased risk of ICU admission for carbam-
azepine 

 

vs

 

 valproate (OR 2.73, 95% CI 1.22, 6.28,

 

P

 

 

 

=

 

 0.0147).

 

Anticonvulsant prescription data

 

Figure 2 shows the sharp increase in valproate prescrip-
tions during the study period. The rate of poisoning for
an individual drug was calculated by adjusting for the
number of prescriptions. Using carbamazepine as the
comparator the odds ratio of taking an overdose of val-
proate and phenytoin was calculated at different times to
establish whether there had been a change risk of over-
dose with any one drug. This was calculated for valproate
in 1992 and 2001, and phenytoin in 2001. The OR of
a valproate overdose in 1992 compared with carbam-
azepine was 0.29 (95% CI 0.07, 1.28, 

 

P

 

 

 

=

 

 0.1409), but
in 2001 was 2.73 (95% CI 1.38, 5.39, 

 

P

 

 

 

=

 

 0.0041).
The OR for phenytoin overdose in 2001 compared with
carbamazepine was 0.41 (95% C.I. 0.11, 1.47,

 

P

 

 

 

=

 

 0.2520).

 

Table 2

 

Baseline characteristics of valproate, control, phenytoin and carbamazepine poisonings. Median and interquartile ranges (in 
brackets) are quoted because the data were not normally distributed.

 

Valproate Control Phenytoin Carbamazepine

Number 79 354 33 103
Number of males (%) 23 (29%)† 126 (36%) 15 (55%) 59 (57%)
Age (years) 31 (24–38.5) 31 (22–41) 38 (29–48) 32 (22–42)
Number with co-ingestants (%) 64 (81%) – 23 (70%) 59 (57%)
Time to admission (h) 2.3 (1.2–4.7) 2.83 (1.6–6.1) 5 (1.6–10.3) 4.16 (1.8–9.6)
Length of stay (h) 18 (11–25) 17 (9–26) 27 (17–43)* 26 (19–54)%
Number of ICU admissions (%) 9 (11%) 57 (16%) 7 (21%) 27 (26%)‡

†One patient was transgender. *Significantly different from valproate P < 0.05; †significantly different from valproate P < 0.001; ‡significantly
different from valproate, P = 0.0147.
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Discussion

This is retrospective review of data obtained from a
prospective database of consecutive admissions to a single
toxicology centre. It describes a series of valproate over-
doses and compares valproate poisoning with all other
poisonings, and two other important anticonvulsants. The
study clearly shows that valproate has a wide toxic index
that is not evident from the published case reports.

There have been only two previous large series of
valproate overdose [1, 5], the earlier one reported only
in French [5]. There have been two smaller series
reported in abstract form only; one looking at the chang-
ing epidemiology [2] and one at cardiotoxicity and QTc
changes [26]. The earliest French series suggested that the
majority of valproate poisonings were benign [5] and
more recently a US poison centre study described 133
valproate-only overdoses, again demonstrating only mild
effects in the majority of cases [1]. This is contrary to
the majority of the literature concerning valproate over-
dose, which consists of numerous case reports of massive
overdoses [7, 14, 16–21].

Our study, like the study by Spiller et al. [1], dem-
onstrates that valproate is relatively nontoxic in over-
dose. There was only one patient in our study who
developed any of the features of severe valproate over-
dose (acidosis and bone marrow suppression) that
necessitated admission to ICU. Haemodialysis was not
used in any patients. There was one death, but this
was not directly related to valproate toxicity. The vast
majority of cases had minor effects and short lengths
of hospital stay (Table 2).

Our study shows that the common effects of valproate
overdose are mild including drowsiness, tachycardia and
gastrointestinal effects (mainly vomiting). This is consis-
tent with the two large case series, although one did not
report gastrointestinal effects [1, 5, 27]. In larger amounts
(> 400 mg kg-1) more severe and life-threatening effects
occur [27], including coma, cerebral oedema [28], met-
abolic acidosis, hyperammonaemia, bone marrow failure
(thrombocytopaenia and leukopaenia) and circulatory
collapse [1, 5, 27]. These were seen in one patient in this
study and have been reported many times in case reports
of massive valproate poisoning [6–13, 15].

Bone marrow effects of valproate are well recognized
in overdose [1]. In our study there were four patients
who had thrombocytopaenia. This may be an underesti-
mation because a full blood count was not taken in all
patients. The thrombocytopaenia was delayed in two of
the patients in this study. Most of the patients were
discharged in under 24 h, so repeat platelet counts after
this time may have revealed a higher incidence of mild
thrombocytopaenia. The most severe in this series was a
minimum platelet count of 63. Spiller et al. demonstrated
that thrombocytopaenia occurred with valproate concen-
trations >450 mg l-1, but did not correlate it with dose
ingested [1].

Neutropaenia also occurred in two patients in this
study, both also had mild thrombocytopaenia. Again, the
incidence of this may have been higher if blood samples
were taken 2–5 days after the overdose. Poison centre
studies are also likely to underestimate the incidence of
mild thrombocytopaenia. It is more likely to be identified
in patients admitted with other complications that pro-
long their length of stay and allow later bloods to be
taken. However, there are also likely to be mild cases that
are not admitted. These mild cases of thrombocytopaenia
are unlikely to have any major problems. A prospective
follow-up study would be required to identify the inci-
dence and risk of thrombocytopaenia.

Various treatments have been suggested for valproate
poisoning. In this study all patients were managed with
supportive care and decontamination with activated char-
coal. In severe poisoning [6–13, 15], extracorporeal tech-
niques of drug removal have been employed. One recent
case report and review of extracorporeal techniques in
valproate poisoning suggests that haemodialysis is more
effective than haemoperfusion [15], although this may be
limited by the circulatory collapse that can occur. The
recent case series of Spiller et al. suggests that haemodi-
alysis should not be used for cases with peak concentra-
tions <850 mg l-1 (5900 mmol l-1) because all patients in
that series with concentrations <850 mg l-1 recovered
with supportive care [1].

A review of the published case reports reveals a much
higher incidence of severe toxicity in valproate poisoning.

Figure 2 Prescription data: Graph showing the number of 
prescriptions per annum (in Australia) for each of the 
anticonvulsants (�, valproate; , carbamazepine; �, phenytoin). 
There are no easily available data for 1991 and the data for 2001 
are only available up to October 2001. Thus, numbers for 2001 
were multiplied by 12/10 to correct for this.
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In all these cases, large amounts of valproate were
ingested (when the amount was recorded in the case) or
very high concentrations of valproate were measured.
This clearly demonstrates the problems with reviewing
case reports to determine the incidence and severity of
a particular poisoning, in this case valproate. Our study
gives a much truer reflection of the spectrum of valproate
poisoning seen in a toxicology unit, which is far more
useful to emergency medicine physicians and poison cen-
tre specialists.

It might be argued that the reason for the less severe
clinical effects seen in this case series was due to lower
ingested doses overall. This is true, but reflects the reality
of the situation. A large number of patients taking val-
proate in overdose are on multiple psychotropic agents
and ingest more than one agent, which has the potential
to reduce the total amount of valproate taken. This is
consistent with the observation that the valproate-alone
overdose had a significantly higher median ingested dose.
Because valproate is available as 100, 200 and 500 mg
tablets, even if valproate is the only drug taken, many
overdoses of a large number of tablets will still not be a
large total ingested dose. In large enough amounts, val-
proate can cause severe toxicity, but in the majority of
cases it causes only minor effects.

It has been suggested that overdoses greater than
200 mg kg-1 are potentially toxic [27, 29]. However, in
this study more than half of the valproate alone overdoses
ingested greater than 200 mg kg-1 with little effect.
Drowsiness was seen in two patients ingesting 300–
400 mg kg-1, and the only severe poisoning (co-ingesting
pizotifen) took >500 mg kg-1. In many previous reports
of severe toxicity the dose is not reported [10–13, 15]
and where it has been reported, most are over
400 mg kg-1 [6–9]. Unfortunately the more recent case
series of Spiller et al. does not report doses or give any
indication of severity in relation to ingested dose [1]. It
seems that severe toxicity is unlikely to occur with doses
less than 400 mg kg-1, and almost never with doses less
than 200 mg kg-1.

The majority of patients with valproate overdose can
be managed with supportive care and early decontami-
nation with activated charcoal (< 1 h). However, patients
ingesting >400 mg kg-1 are more likely to have severe
effects and may require early resuscitation and supportive
care. Airway protection is essential in patients with coma
to allow effective decontamination and prevent aspira-
tion. Circulatory support may be required in the initial
stages with fluid resuscitation and then inotropic support
if there is persistent hypotension. Patients with significant
neurological and cardiovascular effects or with a valproate
concentration >850 mg l-1 (5900 mmol l-1) should be
considered for haemodialysis. However, severe poisoning
is rare and haemodialysis is unlikely to be required in the

majority of cases based both our study and the one by
Spiller et al. [1].

This study also compares valproate poisoning with
poisoning from carbamazepine and phenytoin. The num-
ber of patients in this study was not enough to show
differences in major outcomes such as coma, arrhythmias
and death, but did demonstrate a difference in other
measures of severity, such as length of stay in hospital and
ICU admission rate. There is significant value in using
LOS and ICU admission rate as outcomes for the com-
parison between valproate, phenytoin and carbamazepine.
Although they are only surrogate markers of more severe
poisoning and may differ between institutions, the admis-
sion policies to both hospital and ICU in this study were
the same for all patients. It is thus reasonable to compare
between different cohorts of poisonings managed by
HATS. However, the absolute LOS and ICU admission
rate cannot be directly transferred to other units with
differing admission policies. Although there has been an
increase in valproate poisonings, carbamazepine poison-
ings continue to occur and are potentially far more toxic.

Previous investigators have alluded to the increasing
incidence of valproate overdose [1, 2], and in our series
there was a clear increase in the incidence over 10 years.
Figure 1 demonstrates a sharp rise in valproate poisoning
in 1999–2001, while Figure 2 shows the corresponding
rise in prescription numbers. In addition there is an
increased risk of valproate poisoning in 2001 compared
with carbamazepine, using number of prescriptions as a
surrogate measure of exposure. This is most likely a
reflection of the increasing use of valproate in patients
with psychiatric disorders.

Valproate has been recognized in the treatment of
bipolar disorder and other schizoaffective disorders for
over 30 years [4]. In 1994 it was included as a primary
agent for bipolar disorder by the American Psychiatry
Association in a published practice guideline [4]. The
timing would be consistent with a dramatic increase in
the use of valproate for psychiatric illness 4–6 years later,
as demonstrated in our study and others [1, 2]. Although
carbamazepine is also used as a mood-stabilizing agent,
its use has been constant over the study period. There
was no increased risk of valproate poisoning in 1992,
when its major indication was epilepsy [3].

This supports the hypothesis that the increased indica-
tions for valproate use, particularly as a mood-stabilizing
agent in psychiatric practice, have increased the number
of valproate poisonings by making the drug more avail-
able to a population with an increased risk of self-harm.
The type of substance taken in overdose has previously
been shown to be related to its availability [30]. Further,
relatively few patients in this study were on valproate for
epilepsy, most were on valproate in association with other
antipsychotics or with antidepressants. The relatively
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greater number of carbamazepine overdoses compared
with phenytoin also reflects both the broader indications
for carbamazepine and that many of these indications are
for patients with mood disorders.

A consecutive single-centre series of cases gives a bet-
ter picture of the spectrum of clinical effects caused by
valproate in overdose than do any number of case reports.
There has been unnecessary concern about valproate
toxicity in the past based on these numerous case reports
[6–13, 15]. Here we demonstrate that most cases are
benign. However, the case reports do tell us that massive
overdoses (> 400 mg kg-1) of valproate are potentially
life-threatening and can lead to metabolic acidosis, bone
marrow failure, unconsciousness and circulatory collapse.
For overdoses greater than 200 mg kg-1 (14 g for 70 kg
person) the risk of toxicity is greater, but severe toxicity
seems confined to >400 mg kg-1 (30 g for a 70 kg per-
son). It is important for studies of overdose patients that
they are collected prospectively, followed in hospital and
where possible compared with a control group of poi-
sonings [24].

We would like to acknowledge Stuart Allen for extracting the data
from the database, and Deb Whyte and Toni Nash for help with
retrieving the patient records and entering the data into the
database.
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