
letters in this report. Novel and successful approaches to
dealing with copying clinical correspondence to patients
should be reported so that clinical teams can adopt
proven, suitable strategies. This should include methods
of training and supervising inexperienced clinicians in
what is expected of letters sent to service users and their
carers.
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Valproate as prophylaxis for clozapine-induced seizures:
survey of practice

AIMS AND METHOD

To evaluate the prescribing of
valproate in clozapine-treated indi-
viduals who may be at risk of seizure.
We collected point-prevalent clinical
characteristics and demographics of
all in-patients prescribed clozapine in
an acute mental health trust. Data

were collected from case notes, elec-
tronic records and drug charts, and
analysed against a set audit standard.

RESULTS

Data were collected for 81 in-
patients. Of all deemed to be at risk
of seizure (n=37) only 24% were

prescribed valproate at a therapeutic
plasma level.

CLINICAL IMPLICATIONS

The majority of patients prescribed
clozapine at risk of seizures were not
adequately protected from this risk.
Clear guidelines are required.

Clozapine is an atypical antipsychotic agent with an

established and valuable role in treatment-refractory

schizophrenia (National Institute for Health and Clinical

Excellence, 2002). In this patient group, clozapine has

been shown to be consistently effective (Taylor &

Duncan-McConnell, 2000) and is more effective than

switching to another atypical antipsychotic when other

atypical agents have failed (McEvoy et al, 2006).

However, it has a serious adverse effect profile and

attrition from treatment is high (Ciapparelli et al, 2003).

Outcome has been shown to be poor for individuals who

discontinue clozapine for any reason and it has been

observed that preventable death is a common occurrence

in those stabilised on clozapine, including death asso-

ciated with seizure (Atkinson et al, 2007).
Much has been written on clozapine’s propensity for

lowering the seizure threshold (Devinsky & Pacia, 1994;

Pacia & Devinsky, 1994; Sajatovic & Meltzer, 1996;
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Silvestri et al, 1998;Welch et al, 1994), including guidance
for the management and prophylaxis of clozapine-related
seizures (Devinsky & Pacia, 1994; Taner et al, 1998; Welch
et al, 1994). Recommendations include dose reduction,
electroencephalogram (EEG), plasma-level monitoring and
prophylactic valproate treatment.

The risk of seizure during clozapine treatment has
been estimated at approximately 1% to 4.4% dependent
on dose (Devinsky et al, 1991; Devinsky & Pacia, 1994).
However, seizures have been observed at all stages of
treatment (Sajatovic & Meltzer, 1996), at both high and
low doses, and thus may not in fact be dose-dependent
(Pacia & Devinsky, 1994). They are perhaps more likely to
be blood-level related (Greenwood-Smith et al, 2003)
than dose-related and therefore more useful measures in
assessing the risk of seizure may include EEG and plasma
blood-level monitoring.

Although stringent licensing requirements demand
tight control and monitoring for signs of clozapine-
induced blood dyscrasias, little is known of monitoring in
respect to other potential adverse effects of clozapine in
clinical practice. Despite recommendations in the litera-
ture, clinical guidelines for preventing and managing
seizures are not well established and practice may vary in
the clinical setting (Welch et al, 1994). Management of
such adverse effects is important and prophylactic treat-
ment may enable the continued and valuable prescribing
of clozapine in individuals who may be at risk of seizures
despite therapeutic benefit (Taner et al, 1998).

An audit was carried out to evaluate the monitoring
of clozapine plasma levels and the steps taken to reduce
seizure risk in everyday clinical practice in a large mental
health trust.

Method
In June 2007 this study was approved by the Drugs and
Therapeutics Committee in South London and Maudsley
National Health Service (NHS) Trust. All in-patients with a

current prescription for clozapine were identified and
those with complete and accessible medical notes were
included in the study sample. Medical notes (case notes,
hospital computer records and drug charts) were located
and the relevant information collected in relation to a set
audit standard. Information recorded included patient
demographics, current clozapine dose, reason for
prescribing, plasma blood level, all other prescribed
medication including dose and plasma level of valproate,
and history of seizure or head injury.

The audit standard was set at: all in-patients
prescribed clozapine with a plasma blood level more than
0.6 mg/l or a dose at or more than 600 mg/day and/or
co-prescribed additional epileptogenic drugs and/or with
an existing seizure disorder, should be prescribed
valproate at a dose sufficient to afford a therapeutic
plasma level of 450mg/l.

There were 81 in-patients with a current clozapine
prescription who were included in the analysis. Their
demographic and clinical characteristics are shown in
Table 1. Data analysis was performed using SPSS 15.0 for
Windows.

Results

Medication

Reason for clozapine prescription and dose and plasma
levels of clozapine are shown in Table 2. Four in-patients
were also prescribed venlafaxine, a significantly epilepto-
genic drug, and 32.1% of those prescribed clozapine were
also prescribed an additional antipsychotic agent. The
majority of co-prescription was augmentation with
amisulpride (n=19). Others included quetiapine, risperi-
done, aripiprazole and sulpiride. No other notable epilep-
togenic agents were prescribed in our sample. The only
two anticonvulsant drugs prescribed in our sample were
valproate (n=33) at a mean dose of 1358mg/day and
lamotrigine (n=4). Most commonly individuals were
prescribed valproate as a mood stabiliser (48.5%) rather
than for seizure prophylaxis (9.1%). Alternative indications
included clozapine augmentation and pre-existing
epilepsy.

‘High-risk’ individuals

Of the 24 individuals with a clozapine level 40.6 mg/day
or a dose of 4600mg/day (‘high-clozapine group’) 11
were also prescribed valproate (45.8% of the high-
clozapine group).

Of the four individuals prescribed an additional
epileptogenic drug, one also had a ‘high’clozapine level or
dose but none had a history of seizure disorder. Eleven of
the total patients sample had a history of seizure or
significant head injury recorded in the case notes. Of
these, one patient also had a ‘high’ clozapine level. There
were no individuals in this group also prescribed other
epileptogenic drugs.
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Table 1. Demographic and clinical characteristics of patients in the
study1

Age, years
Mean (s.d.)
Range

36.8 (11.6)
12^64

Gender, n (%)
Male
Female

57 (70.4)
24 (29.6)

Diagnosis, n (%)
Schizophrenia
Schizoaffective disorder
Bipolar affective disorder
Personality disorder
Early onset psychosis

67 (82.7)
10 (12.3)
2 (2.5)
1 (1.2)
1 (1.2)

Years of psychiatric illness, years2

Mean (s.d.)
Range

15.1 (10.3)
1-47

1. n=81.

2. n=77.
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Audit standard

In-patients meeting any of the criteria as set by the audit
standard (n=37, 46%) were deemed to be at risk of
seizure (Table 3). Of these, 20 were prescribed valproate,
but only 9 had an adequate valproate level. None of
those who were not prescribed valproate were
prescribed an alternative anticonvulsant. Thus only 24%
of the relevant patients met the audit standard and 76%
of those at highest risk of seizure were not adequately
protected from it.

Discussion
Our findings present some concern as to the number of
individuals who might be vulnerable to the risks asso-
ciated with clozapine prescription within our sample,
which may be reflective of other large mental health
trusts. The prevalence of seizures during clozapine

treatment has been estimated at as high as 8% (Welch et
al, 1994) and seizures have been shown to be a leading
cause of death in those receiving clozapine (Atkinson et
al, 2007). Even when not resulting in death, seizures
occurring during clozapine treatment may result in its
withdrawal with a notoriously poor outcome - increased
bed stay, polypharmacy and a decline in global func-
tioning have all been observed in the first year after
cessation of clozapine prescription (Atkinson et al, 2007).

Despite the known risks, our results show that many
clinicians involved in the care of those prescribed cloza-
pine do not take steps to prevent seizure or to
adequately measure or monitor its risk. More disturbing
still was the observation that the most common reason
for prescribing valproate in the ‘at risk’ sample was mood
stabilisation and not seizure prophylaxis.

When considering the adverse effect profile of
clozapine, much emphasis is placed on the drug’s ability
to cause blood dyscrasias and little on the risk of seizure.
This may be attributed to the controls over regular blood
monitoring which makes clinicians very aware of this
possible adverse effect and often makes it their utmost
concern when prescribing clozapine. It may also be that
they are simply not aware of the risk of seizure or
underestimate its magnitude. Alternatively, the risk may
be well known but when considered against the likeli-
hood of additional and enhanced adverse effects caused
by a co-prescription of valproate, clinicians and patients
may choose to avoid prophylactic medication in the light
of a comparably smaller risk of seizures. It is also possible
that clinicians, while aware of the risk, have little clear
guidance on how best to manage it and therefore do not
make appropriate treatment plans. Such guidance can be
found in the Maudsley Prescribing Guidelines (Taylor et al,
2007) and, as the most widely used prescribing reference
within theTrust and nationally, it raises the possibility that
clinicians may be aware of the guidance in the literature
but decide not to prescribe prophylactic valproate,
perhaps based on the lack of good evidence that
valproate actually prevents clozapine-induced seizures.

This study analysed all in-patients prescribed cloza-
pine in a large urban mental health trust thus providing a
complete sample of patients in a naturalistic setting.
Despite the study’s strengths, the sample size is small and
the results reflect a point prevalence study of prescribing
rather than a prospective study of outcome. The results
are also representative of just one trust, and may not
actually reflect practice elsewhere where local guidelines
and experience may have a greater impact on prescribing.
To our knowledge, there are currently no published data
with which we can compare our results. Larger studies
over different trusts would be useful in establishing
current practice and to aid the development of much
needed guidance in this critical area of clozapine
management, in order to prevent harm and ultimately
death in those prescribed clozapine.
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Table 2. Clozapine prescription1

Reason for prescription, n (%)
Treatment resistance
Negative symptoms of schizophrenia
Not stated in notes

77 (95.1)
1 (1.2)
3 (3.7)

Clozapine dose (mg/24 hours)
Mean (s.d.)
Range

489 (152)
150-1000

Clozapine level (mg/l)2

Mean (s.d.)
Range

0.44 (0.20)
0.08-0.89

Time since last clozapine level
Mean days (s.d.)
Range

111.1 (117.1)
1-600

Clozapine levels 40.6mg/l or dose
4600mg/day, n (%) 24 (29.6)

1. n=81.

2. n=76.

Table 3. Valproate prescription ‘high-risk’group1

Valproate prescription, n (%) 20 (54)
Reason for starting valproate,2 n (%)

Mood stabiliser
Seizure prophylaxis
Augment clozapine
Pre-existing epilepsy
Not known

10 (50)
3 (15)
1 (5)
4 (20)
2 (10)

Valproate dose (mg/24 hours)
Mean (s.d.)
Range

1382.50 (548.50)
500-2400

Patients with valproate level, n (%) 10 (27)
Valproate level (mg/l)3

Mean (s.d.)
Range

66.10 (13.26)
47-93

Patients with adequate valproate level
(450mg/l), n (%) 9 (24.3)

1. n=37.

2. n=20.

3. n=10.
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Referral patterns and acetylcholinesterase inhibitor
prescribing for cognitive impairment (1999 -2007):
impact of NICE guidelines

AIMS AND METHOD

We hypothesised that the proportion
of people referred to two outer
London mental healthcare services
for older people with cognitive
impairment increased after the 2001
National Institute for Health and
Clinical Excellence (NICE) guidelines
for acetylcholinesterase (AChE)
inhibitor use in Alzheimer’s disease,

but declined after the amended 2006
guidelines.We reviewed case notes
for 546 individuals referred between
1999 and 2007.

RESULTS

The proportion of individuals with cog-
nitive impairment referred increased
between 1999 (56.1%) and 2005
(70.5%, w2=5.4, P=0.02), as did the
proportion prescribed AChE inhibitor

(0.8% to 16.1%, w2=27.5, P50.001).
There were no significant changes
between 2005 and 2007.

CLINICAL IMPLICATIONS

The 2006 NICE amendment may have
curbed the increase in psychiatric
referrals and AChE inhibitor
prescribing rates for people with
cognitive impairment but so far
these rates have not decreased.

In 2001, the National Institute for Health and Clinical
Excellence (NICE) recommended the use of donepezil,
galantamine and rivastigmine for people with Alzheimer’s
disease of mild and moderate severity, with a Mini Mental
State Examination (MMSE) score above 12 (National
Institute for Health and Clinical Excellence, 2001). These
guidelines, together with other initiatives, were reported
to have led to an increase in referrals to psychiatric
services for cognitive impairment, which appeared to be
caused by an increase in the number of people with mild
impairment who were referred (O’Loughlin & Darley,
2006). In November 2006, NICE revised their recom-
mendations, indicating that prescription of acetylcholi-
nesterase (AChE) inhibitors should be restricted to people
with moderate Alzheimer’s disease for reasons of cost^
benefit (National Institute for Health and Clinical

Excellence, 2006). A High Court challenge to this
amendment in 2007 was unsuccessful.

This study is the first, to our knowledge, to explore
the impact of the 2006 revised guidelines, and the
considerable publicity surrounding them, on the rate of
referral to psychiatric services of people with cognitive
impairment and the proportion prescribed AChE inhibi-
tors. It is possible that the revised guidance may have led
to old age psychiatrists prescribing fewer AChE inhibitors,
especially among people with mild dementia, and
deterred general practitioners (GPs) from referring to
mental health services people with mild cognitive impair-
ment, if receipt of an AChE inhibitor had been an
important reason for referral. We hypothesised that the
proportion of people referred to two older people’s
community mental health services who had cognitive
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