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Abstract
Objectives  To review prescribing practice concerning 
valproate, an established human teratogen, for the 
management of bipolar disorder in women of childbearing 
age.
Design  The Prescribing Observatory for Mental Health 
conducted a baseline clinical audit in the UK, as part of a 
quality improvement programme.
Participants  Six hundred and forty-eight clinical teams 
from 55 mental health Trusts submitted retrospective 
treatment data relating to patients with a diagnosis of 
bipolar disorder.
Results  Of the audit sample of 6705 patients, 3854 were 
50 years of age or younger. Valproate was prescribed for 
24% of women and 43% men in this age group, and the 
mean dose of valproate was lower in women (1196 mg) 
than in men (1391 mg). For only half of such women was 
there documented evidence that information had been 
provided on the risks for the unborn child and the need for 
adequate contraception. Valproate was more often used 
in men to treat mania and aggression, while the most 
common treatment targets in women were hypomania and 
relapse prevention.
Conclusions  Despite explicit recommendations in 
national treatment guidelines and published safety alerts 
and warnings regarding the use of valproate in women of 
childbearing age, current prescribing of this medication 
to such women in the context of the treatment of bipolar 
disorder falls short of best practice, particularly with 
regard to provision of information regarding the risks 
associated with exposure to valproate during pregnancy. 
While women younger than 50 years of age were less 
likely to be prescribed valproate than men in the same age 
group, and at a lower dosage, it is unclear to what extent 
this reflects clinicians’ concerns about teratogenicity or is 
driven by perceptions of the indication for valproate, and 
the dosage required, for the treatment of different phases 
of the disorder in men and women.

Introduction 
Valproate is recommended by the National 
Institute for Health and Care Excellence 
(NICE) as a second-line treatment for the 
prevention of relapse in bipolar disorder.1 

There is also some evidence for efficacy in the 
treatment of mania2 3 and bipolar depression.4 

The teratogenic potential of valproate, 
first identified over 30 years ago,5 is dose-re-
lated.6 7 Major congenital malformations 
(MCMs), defined as structural abnormalities 
of surgical, medical, functional or cosmetic 
importance, have been reported in over 9% 
of children exposed to valproate in utero, 
with neural tube defects, cardiac malforma-
tions, cleft palate and lip, and hypospadias 
each occurring in 1%–2% of live births.8 In 
addition, exposure to valproate in utero has 
been found to reduce IQ by an average of 9 
points9 and increase the risk of developing 
childhood autism fivefold.10 However, it may 
not be valid to directly extrapolate these data, 
derived largely from women with epilepsy 
treated with valproate to pregnant women 
with bipolar disorder receiving the drug.11 
Nevertheless, this evidence led the European 
Medicines Agency pharmacovigilance and 

Strengths and limitations of this study

►► Clinical performance was assessed against practice 
standards that were derived from evidence-based 
national treatment guidelines.

►► The generalisability of the audit findings rests on 
the large national sample size, with data submitted 
by the vast majority of English NHS mental health 
Trusts.

►► Each participating mental health service was invited 
to submit prescribing data on a random sample of 
eligible patients on their caseload, so any systematic 
sampling bias is unlikely.

►► The findings regarding valproate prescribing are 
based on self-report data from secondary care men-
tal health services, and relate only to measures and 
assessments that were documented in the clinical 
records.

►► The findings may not be extrapolated beyond sec-
ondary mental health services.
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risk assessment committee to strengthen existing recom-
mendations that valproate should not be used to treat 
epilepsy or bipolar disorder in women who are pregnant 
or who can become pregnant unless other treatments 
have proved ineffective or intolerable.12 In 2017, the 
French National Agency for the Safety of Medicines and 
Health Products announced a ban on the use of valproate 
for women with a diagnosis of bipolar disorder who were 
either pregnant or of childbearing age with no efficient 
contraception.13

Despite clear recommendations to avoid prescribing 
valproate for women of childbearing age,1 14 several 
small-scale audits in UK services have reported that clin-
ical practice in this area is suboptimal.15–18 In 2016, the 
Prescribing Observatory for Mental Health (POMH-UK) 
embarked on a quality improvement programme (QIP) 
focusing on the use of valproate in people with bipolar 
disorder and conducted a baseline clinical audit. One 
focus of the QIP was the use of valproate in women of 
childbearing age, for whom such treatment should gener-
ally be avoided, only to be prescribed if the appropriate 
safeguards have been put in place. For the purposes of 
the clinical audit, the assumption was made that women 
who were 50 years of age or younger could potentially 
conceive, and so we report here on prescribing practice 
for the subsamples of women and men in this age cate-
gory in the national sample.

Method
POMH-UK invited all member healthcare organisa-
tions (most of which are NHS mental health Trusts) to 
participate in an audit-based QIP focusing on the use of 
valproate in people with a diagnosis of bipolar disorder. 
All Trusts and clinical teams were self-selected in that they 
chose to participate.

Selected clinical practice standards for the audit, 
derived from the NICE guideline for bipolar disorder 
(NICE 2014) were as follows:
1.	 Valproate should not be used routinely for women 

of childbearing age.
2.	 Where valproate is prescribed for a woman of child-

bearing age, there should be documented evidence 
that the woman
a.	 is aware of the need to use adequate contraception
b.	 has been informed of the risks that valproate 

would pose to an unborn baby.
Trusts were asked to identify a sample of patients with 

a clinical or ICD-10 coded diagnosis of bipolar disorder. 
The following data were collected on each eligible 
patient, using a bespoke data collection tool: age, gender, 
ethnicity, nature of the  clinical service providing care, 
current phase of bipolar disorder, whether the bipolar 
disorder was rapid cycling, any other ICD-10 psychi-
atric diagnoses, whether valproate was prescribed or not 
and, if so, the dose prescribed. For those patients who 
had started treatment with valproate in the previous 6 
months, the clinical indications/reasons for prescribing 

were collected. With respect to women of childbearing 
age (defined pragmatically as being 50 years of age or 
younger), data were also collected in this same subsample 
relating to documentation of a discussion informing the 
woman of the teratogenic potential of valproate, the need 
for adequate contraception and whether contraception 
was known to be in place.

Clinicians and clinical audit staff in each Trust collected 
the audit data; ethical approval is not required for audit-
based quality improvement initiatives. Anonymised data 
were submitted online using Formic software (http://
www.​Formic.​com/​survey-​software/) and stored and anal-
ysed using SPSS V.21.

Data analysis
Analysis of data was performed using SPSS V.2119. The 
demographic and clinical characteristics of men and 
women in the total national sample who were 50 years 
of age or younger were analysed using simple descriptive 
statistics.

Binary logistic regression analyses were used to 
explore demographic and clinical variables associated 
with the prescription of valproate. In a series of univari-
able analyses, being prescribed valproate (yes or no) 
was the dependent variable, with ethnicity, age, gender, 
the clinical service providing care, the current phase of 
bipolar disorder, whether the illness was rapid cycling, 
other current psychiatric diagnoses and whether bipolar 
illness was the sole diagnosis or another diagnosis coex-
isted were the independent variables. The association of 
these variables with the prescription of valproate was then 
examined in a multivariable analysis using a backwards 
selection procedure until only the statistically significant 
variables remained.

An independent samples t-test was used to compare the 
dose of valproate prescribed for women aged 50 years or 
younger with that prescribed for men in the same age 
group.

Results
A total of 648 clinical teams from 55 mental health 
provider organisations participated in this baseline 
audit. The data collection tool was completed for 6705 
patients with bipolar disorder, 2416 (36%) of whom were 
prescribed valproate.

Prevalence of valproate use in women of childbearing age
In the total national sample, 2364 (35%) were women of 
50 years of age or younger and 1490 (22%) were men in 
the same age category; the demographic and clinical char-
acteristics of these two subgroups are shown in table 1. Of 
the 2364 women, 574 (24%) were prescribed valproate. 
The respective figures for the 1490 men were 648 (43%).

Valproate dose
The doses of valproate prescribed for the subsamples of 
women and men who were 50 years of age or younger 
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are shown in table 2. The mean daily dose of valproate 
prescribed for such women (1196 mg) was significantly 
lower than the mean daily dose prescribed for men 
(1391 mg); t=6.227, df=1217, p<0.001.

Factors associated with the prescription of valproate
The multivariable analysis revealed that age, gender, 
the clinical service providing care, the current phase of 
bipolar disorder, a rapid-cycling illness and a diagnosis 
of a comorbid substance misuse or anxiety disorder were 
all associated with the prescription of valproate. The 
direction and strength of these associations are shown in 
table 3.

Clinical reasons for prescribing valproate
Treatment with valproate had been initiated in the 
previous 6 months in 162 patients (74 women and 88 
men) aged 50 years or younger. Figure 1 shows the clin-
ical rationales for prescribing valproate for each gender 
in this subsample. Hypomanic symptoms and relapse 
prevention were more common clinical reasons for 
prescribing valproate in women, while manic symptoms 
and aggressive behaviour were more common reasons in 
men.

Informing women of the teratogenic risk of valproate and 
protection against pregnancy
In the 74 women who were 50 years of age or younger 
and had started valproate treatment in the last 6 months, 
there was documented evidence that 37 (50%) had been 
informed of the risks to the fetus (including neural tube 
defects) and that 18 (24%) had been informed of the 
implications for the longer  term neurodevelopment of 

Table 1  Key demographic and clinical characteristics 
of the subsamples of men and women 50 years of age or 
younger

Key demographic and 
clinical characteristics 

Women 50 years 
of age or younger 
(n=2364) N (%)

Men 50 years of 
age or younger 
(n=1490) N (%)

Ethnicity 

 ��� White/white British 1733 (73) 1067 (72)

 ��� Asian/Asian British 184 (8) 143 (10)

 ��� Black/black British 171 (7) 125 (8)

 ��� Mixed or other 135 (6) 74 (5)

 ��� Not stated/refused/not 
collected

141 (6) 81 (5)

Age bands 

 ��� Younger than 20 years 17 (<1) 16 (1)

 ��� 21–30 years 403 (17) 273 (18)

 ��� 31–40 years 772 (33) 471 (32)

 ��� 41–50 years 1172 (50) 730 (49)

Clinical service providing care 

 ��� Adult community mental 
health team

2113 (89) 1243 (83)

 ��� Acute adult psychiatric 
ward or psychiatric 
intensive care ward

161 (7) 142 (9)

 ��� Adult home treatment 
team/crisis team

50 (2) 23 (2)

 ��� Adult inpatient 
rehabilitation services

12 (<1) 12 (1)

 ��� Forensic services 20 (<1) 67 (4)

 ��� Tertiary affective 
disorders service

8 (<1) 3 (<1)

Current phase of bipolar disorder (ICD-10 codes) 

 ��� Manic (F31.1, F31.2) 184 (8) 155 (10)

 ��� Hypomanic (F31.0) 144 (6) 106 (7)

 ��� Mixed (F31.6) 138 (6) 53 (4)

 ��� Depressed (F31.3, 
F31.4, F31.5)

329 (14) 161 (11)

 ��� Stable in partial or full 
remission

1231 (52) 799 (54)

 ��� Unclear or other 338 (14) 216 (14)

Rapid cycling illness 

 ��� Yes 82 (3) 42 (3)

 ��� No 2282 (97) 1448 (97)

Other current psychiatric diagnoses* within ICD10 F categories 

 ��� F00–F09 10 (<1) 7 (<1)

 ��� F10–F19 194 (8) 306 (21)

 ��� F20–F29 87 (4) 85 (6)

 ��� F30, F32-39 excluding 
bipolar disorder

76 (3) 32 (2)

 ��� F40–F48 160 (7) 64 (4)

 ��� F50–F59 38 (2) 6 (<1)

 ��� F60–F69 302 (13) 114 (8)

 ��� F70 – F79 14 (<1) 24 (2)

Continued

Key demographic and 
clinical characteristics 

Women 50 years 
of age or younger 
(n=2364) N (%)

Men 50 years of 
age or younger 
(n=1490) N (%)

 ��� F80–F89 17 (<1) 32 (2)

 ��� F90–F98 15 (<1) 24 (2)

 � F99 10 (<1) 9 (<1)

 � None 1543 (65) 887 (60)

 � Not known 45 (2) 26 (2)

Number of current psychiatric diagnoses 

 � Bipolar disorder only 1588 (67) 913 (61)

 � One other 653 (27) 463 (31)

 � Multiple 123 (5) 114 (8)

*ICD-10 codes and diagnoses: F00–F09—organic, including 
symptomatic, mental disorders; F10–F19—mental and behavioural 
disorders due to psychoactive substance use; F20–F29—
schizophrenia, schizotypal and delusional disorders; F30–F39—
mood (affective) disorders; F40–F48—neurotic, stress-related 
and somatoform disorders; F50–F59—behavioural syndromes 
associated with physiological disturbances and physical factors; 
F60–F69—disorders of adult personality and behaviour; F80–F89—
disorders of psychological development; F90–F98—behavioural 
and emotional disorders with onset occurring in childhood and 
adolescence; F99—unspecified mental disorder.

Table 1  Continued 
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the child (such as neurodevelopmental delay and autistic 
spectrum disorders). The need for adequate contracep-
tion had been discussed with 41 (55%) of these women, 
nine (12%) of whom were prescribed an oral contracep-
tive, four (5%) had an IUD in place, six (8%) had received 
an injectable contraceptive or implant and six (8%) were 
using another method of contraception. There was no 
documented protection against pregnancy in 49 (65%).

Discussion
Prevalence of valproate use in women of childbearing age and 
clinical reasons for use
The prevalence of valproate prescribing in women of 
childbearing age (50 years of age or younger) who had a 
diagnosis of bipolar disorder was just over half that found 
in men in the same age group. Where valproate was 
prescribed for such women, compared with men in the 
same age group, the target symptoms were less likely to 
be those associated with mania. One possible explanation 
for these findings is that clinicians are aware of the tera-
togenic potential of valproate and avoid the use of this 
medicine where possible, particularly in women who may 
be particularly vulnerable to having an unplanned preg-
nancy, such as during an episode of hypomania or mania. 
However, the differences observed in the frequency of 
valproate use for women and men under 50 years of age 
may also reflect clinicians’ perceptions of the effective-
ness of valproate in each phase of the disorder.

Valproate dose
The association between valproate and congenital malfor-
mations is clearly dose-related in the treatment of epilepsy; 
analysis of data from just over a thousand valproate-exposed 
pregnancies on the EURAP registry (European Registry of 
Antiepileptic Drugs and Pregnancy) revealed that the rate 
of congenital malformations identified by 1 year of age 
was 5.6% when the daily dose of valproate was less than 
700 mg at conception, 10.4% when the dose was between 
700 and 1499 mg, and 24.2% when the dose was 1500 mg or 
higher.6 A further prospective observational study of 1220 
women exposed to valproate monotherapy during preg-
nancy reported an MCM prevalence of 5% by 6 weeks of age 
with a daily dose of 600 mg or less, 6.1% with a daily dose 
of 600–1000 mg and 10.4% with a daily dose higher than 
1000 mg.7 The Medicines and Healthcare products Regu-
latory Agency18 has concluded that while the teratogenic 
potential of valproate is greatest at higher doses, which 

they define as being above 1000 mg daily, the available data 
do not allow for the identification of a threshold dose of 
valproate, below which there is no teratogenic risk.

Table 2  Prescribed daily dose of valproate in the subsamples of women and men 50 years of age or younger, and reported 
prevalence figures for major congenital malformations (MCM) associated with prenatal exposure to these doses as reported 
from the UK and Ireland epilepsy and pregnancy registers

Daily valproate dose

Subsamples 50 years of age or younger Prevalence of MCM at each dosage range 
identified in the UK and Ireland registers7 (%)Women (n=574) Men (n=648)

≤600 mg 77 65 5.1

601–1000 mg 220 200 6.0

>1000 mg 277 383 10.4

Table 3  Logistic regression model for factors associated 
with the prescription of valproate

Variable OR (95% CI) P values

Age (years) <0.001 

 � 16–25 1

 � 26–35 1.11 (0.82 to 1.48) 

 � 36–45 1.47 (1.11 to 1.95) 

 � 46–50 1.64 (1.22 to 2.19) 

Gender <0.001 

 � Female 1

 � Male 2.23 (1.91 to 2.59) 

Clinical service 0.004

 � Adult community 1

 � Acute adult ward/PICU 1.38 (1.03 to 1.85) 

 � Tertiary affective disorders 
service 

1.67 (0.48 to 5.87) 

 � Inpatient rehabilitation 1.24 (0.49 to 3.18) 

 � Forensic service 2.51 (1.47 to 4.26) 

 � Home treatment/crisis 
team 

0.79 (0.45 to 1.39) 

Current phase of bipolar disorder <0.001

 � Stable 1

 � Hypomania 1.20 (0.90 to 1.60) 

 � Mixed affective state 1.13 (0.81 to 1.57) 

 � Mania 1.53 (1.17 to 2.01) 

 � Depressed 0.79 (0.63 to 0.99) 

 � Other 0.64 (0.46 to 0.91) 

Rapid cycling illness 0.02

 � No 1

 � Yes 1.62 (1.10 to 2.41) 

Comorbid substance misuse (F10–19) 0.007

 � No 1

 � Yes 1.34 (1.08 to 1.66) 

Comorbid anxiety spectrum disorder (F40–48) 0.02

 � No 1

 � Yes 0.65 (0.45 to 0.92) 

ICD, International Classification of Diseases; IUD, intra-uterine 
device; PICU, Psychiatric Intensive Care Unit. 
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Our data revealed that while the women in our 
national sample were prescribed a lower average dose of 
valproate than men, 90% of the women of childbearing 
age were prescribed a daily dose of valproate of more 
than 600 mg, and more than half a daily dose of more 
than 1000 mg. This latter proportion was similar to that 
found in systematic audits conducted 10 years ago in 
South-East London15 and Manchester,16 and suggests 
that the dose of valproate prescribed for such women 
is not noticeably decreasing. Further, it remains unclear 
whether the lower doses used for women under 50 
years of age reflect concern about the potential terato-
genic effects, the different phases of the disorder being 
treated in men and women or a general principle of 
prescribing lower dosages for women because of their 
poorer tolerability of medication.

Informing women of the teratogenic risk of valproate and the 
need to protect against pregnancy
Of the women of childbearing age in our national 
sample, there was documented evidence that half of 
those who started treatment with valproate had been 
informed of the teratogenic potential of this medi-
cine. This is double the proportion of women reported 
to have received this information in the local clinical 
audits by James et al15 and Wieck et al16 mentioned above, 
and a third higher than that found in another, more 
recent audit in the UK.18 When considered together, 
there is some evidence from these independent clinical 
audits that practice with respect to informing women 
about the risks associated with valproate treatment is 
improving over time, but absolute adherence to our 
clinical practice standard remains disappointing given 
the high profile warnings from NICE,1 the EMA12 and, 
jointly, the MHRA and NHS Improvement.20 A QIP 
conducted within South London and Maudsley NHS 
Foundation Trust between 2008 and 2009 reported a 
sixfold increase in the proportion of women informed 

about the teratogenic potential of valproate from one 
in ten to almost two-thirds.17 However, the intervention 
used to achieve this improvement was resource inten-
sive: it comprised a systematic second check of the clin-
ical records of women starting valproate treatment, and 
where there was no documentation that the required 
information had been given, a personalised prompt to 
the prescriber and the option of a clinical pharmacist 
speaking with the female patient should the prescriber 
be unable to. Such a demanding intervention, which 
still managed to miss one woman in three, would be 
unlikely to be sustainable in the medium to long term.

We found that there was documented evidence that 
contraception had been discussed for just over half the 
women of childbearing age who recently started treat-
ment with valproate. This proportion is higher than noted 
in the previous local audits15 16 and is consistent with the 
modest improvements seen over time in the proportion 
of women informed about the teratogenic potential of 
valproate.

Conclusion
Despite explicit recommendations in evidence-based, 
national treatment guidelines as well as widely dissem-
inated safety alerts and warnings regarding the use 
of valproate in women of childbearing age, current 
prescribing of this medication to women in this age 
group with a diagnosis of bipolar disorder falls short of 
best practice, particularly with regard to the provision 
of information regarding the risks to the unborn child 
associated with exposure to valproate during pregnancy. 
We found that women of childbearing age were less likely 
to be prescribed valproate than men, and that when 
valproate was prescribed for such women, the dose was 
lower than that used in men. However, it is unclear to 
what extent these differences in prescribing practice 

Figure 1  Clinical reasons/target symptoms for starting valproate treatment in a subsample of women (n=74) and men (n=88) 
with a diagnosis of bipolar disorder, 50 years of age or younger.
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reflect concerns about teratogenicity. An alternative 
explanation, suggested by our data, is that valproate is 
more often prescribed in men to treat mania or aggres-
sion, and it is possible that clinicians perceive that such 
indications warrant higher doses than those needed to 
treat the most common indications in younger women, 
which were hypomania or the prevention of relapse.
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are designed to be suitable for this clinical purpose, and not for objective ranking of 
healthcare organisations, for which they are untested and would not necessarily be 
appropriate. 
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