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Guideline Adherence for Mentally
Ill Reproductive-Aged Women on
Treatment With Valproic Acid:
A Retrospective Chart Review

Dorothy Gotlib, MDa; Elizabeth Perelstein, BSb;
Jacob Kurlander, MD, MSc; Kara Zivin, PhDa;
Michelle Riba, MD, MSa; and Maria Muzik, MD, MSa,*
ABSTRACT
Objective: Valproic acid (VPA) use during pregnancy increases fetal risk of
major congenital malformations and cognitive impairment. Given these
risks, several medical societies have put forth guidelines suggesting to
either limit the use of VPA or take certain precautions, such as making
sure effective contraception practices and/or appropriate folic acid
supplementation are in place, when treating reproductive-aged women.
Our study aimed to review and assess adherence to these guidelines.
Methods: Using electronic medical record (EMR) and administrative
claims data over a 19-month period (January 1, 2013–July 31, 2014),
a retrospective chart review was conducted of all reproductive-aged
female patients at a major medical center in the Midwest who were
prescribed VPA as treatment for their psychiatric illness (n = 190;
aged from 15 to 49 years). Psychiatric diagnoses were determined via
ICD-9 billing codes. We assessed 3 variables of interest as an index of
adherence to guidelines: chart documentation of provider-patient
discussion regarding potential teratogenicity associated with VPA use,
prescription of contraceptives, and co-prescription of folic acid.
Results: EMR documentation of provider-patient discussions regarding
possible teratogenicity of VPA was rare (13.2%), as was documentation
of contraception use (30%) and co-prescription of folate (7.9%). Neither
patient demographic characteristics nor diagnoses were associated
with outcomes. Among those not receiving treatment in the inpatient
setting, patients who were seen by outpatient psychiatry or neurology
clinics (rather than other outpatient settings) were more likely to
have documented discussions about teratogenicity (23% and 30%,
respectively; P = .003), and patients receiving neurologic care were more
likely to be prescribed folate than those seen by other providers (26%,
P = .004). Women who had contact with inpatient psychiatric services
were less likely to be taking contraception (n = 12 [20%], P = .041).
Only 22% of women under 34 years of age were documented as using
contraception (P = .03).
Conclusions: Adherence to standard guidelines is low even at
an academic tertiary care center. To the extent that there is any
documentation or co-prescription of folate, it varies by provider
specialty.
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fetal risk of neural tube defects and cognitive
impairment.1 Other fetal malformations attributed to
VPA exposure in utero include urogenital, craniofacial,
cardiac, and digit abnormalities.2 Studies examining VPA
exposure during the second and third trimester of pregnancy
demonstrate an increased risk for autism, lower intelligence,
and behavioral problems in school-aged children.3,4 There
is a dose-dependent risk of cognitive deficits associated
with in utero exposure (8–9 IQ points lower).5 Multiple
studies, including a recent meta-analysis of women with
epilepsy taking antiepileptic drugs, show the risk of major
congenital malformations for VPA monotherapy to be
10.7%, which is above the baseline rate of 3% in healthy
women.5–8 According to a recent publication of data from
an international registry documenting outcomes of almost
4,000 antiepileptic-exposed pregnancies, odds ratios (ORs)
for major congenital malformations are greater than 16 for
VPA daily doses exceeding 1,500 mg (24%), and, for daily
doses between 700 and 1,500 mg, there is a greater than
10% risk of malformation (OR = 5.8).2 For doses less than
700 mg/d, almost 6% of births showed major congenital
malformations (OR = 2.8). This risk is greater than that of all
other alternative medication options, including polytherapy
with mood stabilizers or antiepileptics other than VPA and
antipsychotic medications.2 A recent estimate suggests that,
each year in the United States, 40 cases of spina bifida and
35 cases of cleft palate could be avoided if VPA would never
be given during pregnancy.9 VPA also induces features
of polycystic ovarian syndrome, a hormonal imbalance
that can cause pelvic pain, abnormal periods, body hair
growth, and acne in the short term and can lead to heart
disease and diabetes in the long term. Features of polycystic
ovarian syndrome affect approximately 7% of reproductiveaged women taking VPA.10 However, despite these risks,
and its being a known teratogen with greater risk than its
alternatives, VPA continues to be prescribed for women
of reproductive age with psychiatric illnesses and without
adequate levels of counseling about teratogenic risk and
contraception.11–14
Prior to its serendipitous discovery as an antiepileptic
in rats, VPA was used for decades in laboratories as an
“inert” solvent for organic compounds. It was later found
to have antimigraine and mood-stabilizing properties and
was approved for use in pharmaceuticals in 1967,15 and,
today, it has US Food and Drug Administration indications
for use in broad-spectrum seizure disorders, as a mood
stabilizer in the treatment of bipolar affective disorder,
and in prophylaxis for migraine headaches. VPA has
utility in bipolar depression and is commonly initiated in
conjunction with an antipsychotic medication in the context
of acute mania despite studies suggesting that antipsychotic
monotherapy is equally as effective and poses significantly
less risk in pregnancy (including less risk of major congenital
malformations and fewer cognitive deficits)16–18 Despite
these possible risks, a 2013 study19 looking at close to 9
million VPA prescriptions over 12 years found that 74% of

■■ Given known risks, valproic acid is given to reproductive-

aged women with mental illness at alarmingly high rates.

■■ Prescribers considering starting or continuing VPA in

a reproductive-aged woman should first reevaluate
alternative medications or therapies; if the benefits
of valproic acid are deemed to outweigh the risks for
the particular patient, the risk discourse should be
documented in the chart and additional protections such
as contraception and folate use initiated.

VPA prescriptions were for psychiatric disorders and that
use of this medication for reproductive-aged women tripled
between the late 1990s and 2007.
In efforts to protect patients and help physicians, many
relevant organizations, including the American Psychiatric
Association (APA), the American Congress of Obstetrics
and Gynecologists, the National Institute of Health and Care
Excellence (NICE), and the American Academy of Neurology
and American Epilepsy Society, have formulated prescribing
guidelines for VPA in this population (Table 1).6,20–23 These
guidelines are informed by expert opinions, and, while there
are differences in the specific recommendations and some
inconsistencies remain, they all share concerns regarding
VPA’s teratogenicity and its use in reproductive-aged and
pregnant women. The wording in these guidelines varies
in the strength with which the prescription of VPA is
discouraged, ranging from voicing serious concern about
use of VPA, calling for a chart-documented provider-patient
discussion regarding VPA’s potential teratogenicity, and
urging attention to contraceptive use and co-prescription
of folic acid13,15,16 to a very recent explicit statement in
guidelines from the United Kingdom of not prescribing
or discontinuing VPA when pregnancy is affirmed or
planned.14 This explicit NICE guideline is very recent
and basically prohibits VPA use in this population (in the
United Kingdom); however, the use of VPA in pregnancy
or in reproductive years, per US-based guidelines,13,15,16 is
not prohibited.
Therefore, the aim of our study was to examine whether
those guidelines recommended in the United States and
based on VPA’s known teratogenic risk, would be closely
followed at a US-based tertiary care medical center for
women in childbearing age who are psychiatric patients seen
in psychiatric care and whose providers have chosen to start
or continue this medicine. We were especially interested in
those female patients with care at a higher intensity level and
greater provider contact (eg, treated in inpatient psychiatry
units), hypothesizing that in those patients, treatment
decision and follow-through with guidelines would be more
deliberate. To investigate whether guidelines were followed
and to determine if there was any relationship between
guideline adherence and patient or prescriber characteristics,
we explored the prescription patterns of VPA for psychiatric
illness in women of childbearing age (aged 15–49 years) at a
large academic tertiary care center.
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Table 1. Organizational Guidelines Relevant to Valproic Acid Use in Reproductive-Aged and Pregnant Women

American Congress of Obstetrics and
Gynecologists22
National Institute for Health and Care
Excellence21,23
American Academy of Neurology and
American Epilepsy Society6

Guideline Summary
• Women with bipolar disorder who are taking valproic acid during pregnancy should receive additional
screening for neural tube defects.
• All women of reproductive potential with bipolar disorder who are taking medications should be encouraged
to practice “effective contraception” given the increased risk of birth defects with “many medications.”
• Valproic acid should be avoided if possible, and especially during the first trimester, during pregnancy.
• Do not offer valproate to girls or young women of childbearing potential.
• If possible, avoidance of valproate and antiepileptic drug polytherapy during the first trimester of pregnancy
should be considered to decrease the risk of major congenital malformations.
• If possible, avoidance of valproic acid and antiepileptic drug polytherapy throughout pregnancy should be
considered to prevent reduced cognitive outcomes.

METHODS
Study Design
We conducted a retrospective chart review study on all
female, reproductive-aged (ie, 15- to 49-year-old) patients
who had medical records at a tertiary medical center and
who were prescribed VPA (for an associated psychiatric
diagnosis, including mood disorders, bipolar disorders,
schizophrenia, and impulse-control disorder) according
to electronic medical record (EMR) review during the
study timeframe of 19 months (January 1, 2013–July 31,
2014). Psychiatric diagnoses were determined via ICD-9
billing codes (see Table 2 for codes). We extracted data (by
billing code) for patients with mood, thought, anxiety, and
behavioral disorders. Data were extracted from the university
EMR system by the institution’s Performance Assessment
and Clinical Effectiveness (PACE) office. A total of 190
patients met inclusion criteria. The study was approved by
the Institutional Review Board (HUM00090395).
Selected independent variables were extracted from
the EMR. These included patient age, insurance type,
ethnicity, psychiatric diagnoses, inpatient psychiatric
contact (including psychiatric emergency room, inpatient
consultation, inpatient psychiatric unit—adult and child/
adolescent), and relevant outpatient follow-up at the
institution (psychiatry clinic, neurology clinic, primary care,
or none of these 3). We also noted if outpatient follow-up
was intended within the community mental health system.
Outpatient affiliation was determined by text searches and
review of progress notes from actual providers, inpatient
psychiatry documentation, or emergency department
documentation.
We had 3 dependent variables: contraception or infertility
(including prescription of oral contraceptive pills, an IUD,
prior hysterectomy, or tubal ligation), co-prescription of
folic acid, and documentation of provider-patient discussion
regarding potential risks associated with VPA use. We
performed a text search of all progress notes for key words
and information regarding pregnancies, documentation of
these discussions, and use of contraception. Terms used in
this search included IUD, intrauterine, contracept-, birth
control, OCP, salping-, ligation, hysterect-, teratog-, pregnan-,
and defect. Chart documentation was assessed as having any
or no documentation. Presence of adequate documentation

Table 2. ICD-9 Diagnosis Codes and Categories Used to
Determine the Most Pertinent Diagnosis
Diagnosis
Schizophrenia
Bipolar disorder
Depression and other mood
disorders
Other disorders (eg,
drug-induced, anxiety, and
impulse-control disorders)

ICD-9 Code
295
296–296.16, 296.4, 296.5, 296.6,
296.7, 296.8
293.83, 294, 294.9, 296.2, 296.3,
296.9, 300, 311
292, 293.84, 312

included statements such as, “It was repeatedly emphasized
to patient the importance of maintaining a method of birth
control given the teratogenicity of valproic acid” or, “We
reviewed the side effects of valproic acid in detail.” A generic
computer-generated statement (ie, “education was given on
treatment plans”) or no documentation at all in the chart was
considered insufficient.
If patients had multiple psychiatric diagnoses documented
as per billing codes, we assigned one diagnosis based on the
following hierarchy: schizophrenia, then bipolar disorder
followed by depressive disorders and then other disorders.
Data and Statistical Analysis
Statistical analysis was completed using STATA version 13
(StataCorp). Bivariate analyses using χ2 tests were conducted
to assess the relationships between each of our 3 dependent
variables and each independent variable. For bivariate
analysis, age was dichotomized at the median for statistical
analysis. Race was dichotomized as white or nonwhite since
the large majority of patients were white. Insurance was
dichotomized as private insurance versus public insurance
(eg, Medicaid, Medicare) or self-pay. We also calculated
the number of documented pregnancies during the study
window.
RESULTS
A total of 190 reproductive-aged female patients with
at least one psychiatric diagnosis and an active VPA
prescription were identified. Table 3 provides bivariate
assessments between dependent and independent variables.
Patients had a median age of 34 years (SD = 9.5 years) and
were predominantly white (76%), and 64% were privately
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Table 3. Valproic Acid Use and Adherence to Guidelines for Reproductive-Aged Womena
Variable
Overall
Age
< 34 y
≥ 35 y
Ethnicity
White
Nonwhiteb
Insurance
Private
Medicare, Medicaid, or self-pay
Inpatient contact
Y
N
Outpatient treatment setting
Psychiatry
Primary care provider
Neurology
Other/no significant outpatient contact
Diagnosisc
Schizophrenia
Bipolar disorder
Mood/depressive disorders
Other

Total
190 (100.0)

Documentation of
Discussion
Yes
No
25 (13.2) 165 (86.8)

90 (47.3)
100 (52.6)

13 (14.4)
12 (12.0)

144 (75.8)
46 (24.2)

P

Yes
15 (7.9)

Folate Use
No
175 (92.1)

77 (85.6)
88 (88.0)

.62

8 (8.9)
7 (7.0)

82 (91.1)
93 (93.0)

.63

20 (22.2)
37 (37.0)

70 (77.8)
63 (63.0)

.03

20 (13.2)
5 (10.9)

124 (86.8)
41 (89.1)

.60

14 (9.7)
1 (2.7)

130 (90.3)
45 (97.8)

.09

40 (27.8)
17 (36.9)

104 (72.2)
29 (63.0)

.24

121 (64.0)
69 (36.0)

19 (15.7)
6 (8.7)

102 (84.3)
63 (91.3)

.17

7 (5.8)
8 (11.6)

114 (94.2)
61 (88.4)

.15

37 (30.6)
20 (29.0)

84 (69.4)
49 (71.0)

.82

60 (31.6)
130 (68.4)

5 (8.3)
20 (15.4)

55 (91.7)
110 (84.6)

.18

2 (3.3)
13 (10.0)

58 (96.7)
117 (90.0)

.11

12 (20.0)
45 (34.6)

48 (80.0)
85 (65.4)

.04

39 (20.5)
45 (23.7)
23 (12.1)
83 (43.7)

9 (23.1)
2 (4.4)
7 (30.4)
7 (8.4)

30 (76.9)
43 (95.6)
16 (69.6)
76 (91.6)

.003

1 (2.6)
4 (8.9)
6 (26.1)
4 (4.8)

38 (97.4)
41 (91.1)
17 (73.9)
79 (95.2)

.004

12 (30.8)
17 (37.8)
6 (26.1)
22 (26.5)

27 (69.2)
28 (62.2)
17 (73.9)
61 (73.5)

.58

17 (8.9)
78 (41.0)
85 (44.7)
10 (5.3)

1 (5.9)
12 (15.4)
11 (12.9)
1 (10.0)

16 (94.1)
66 (84.6)
74 (87.1)
9 (90.0)

.70

1 (5.9)
5 (6.4)
9 (10.6)
0 (0.0)

16 (94.1)
73 (93.6)
76 (89.4)
10 (100.0)

.56

3 (17.7)
25 (32.1)
26 (30.6)
3 (30.0)

14 (82.4)
53 (67.9)
59 (69.4)
7 (70.0)

.70

P

Contraception Use
Yes
No
57 (30.0) 133 (70.0)

P

aAll values are n (%) unless otherwise noted.

b32 patients in the nonwhite group identified as black, 7 as Hispanic, 1 as Asian, and 6 as unknown.

cPatients were assigned a single diagnosis. For comorbid diagnoses, schizophrenia took highest priority, followed by bipolar disorder, mood/depressive

disorders, and then other.

insured. Psychiatric diagnoses included mood/depressive
disorders (45%), bipolar disorder (41%), schizophrenia
(9%), and other psychiatric illness (5%). Sixty patients (32%)
had contact with inpatient psychiatric service. The most
common follow-up was outside of our system (n = 83, 44%),
and a quarter of patients (n = 45, 24%) received primary care
at the medical institution. Only 39 (21%) received follow-up
outpatient psychiatric care and 23 (12%) received follow-up
outpatient neurologic care at the institution. Thirty-four
patients (41%) with follow-up care in the community were
community mental health clients.
We found that only 25 women (13.2%) on VPA treatment
had adequate documentation regarding teratogenic risk,
only 15 (7.9%) were prescribed folate, and only 57 (30%)
had documented contraception use.
Based on findings from χ2 analyses, documentation
of adequate provider-patient discussions about VPA
teratogenicity risk was not associated with patient
characteristics with one exception; receiving outpatient
services through psychiatry or neurology clinics at the
institution (in contrast to receiving psychiatric care primarily
through community psychiatry or primary care) significantly
increased the likelihood of appropriate documentation of
VPA risk (P = .003). Specifically, 16 documented discussions
(64%) occurred in institution-based psychiatry or neurology
clinics, despite the fact that this group represented only 33%
of total study patients. Similarly, folate co-prescription was
significantly associated with prescriber specialty. Patients
treated at outpatient neurology clinics had the highest rates
(n = 6, 26%), and, in contrast, those treated at outpatient
psychiatry clinics had the lowest (n = 1, 2.6%, P = .004).

Women who had contact with the inpatient psychiatry
service were less likely to be using contraception (n = 12,
20%, P = .041). However, women with inpatient psychiatry
contact were not more likely to have chart documentation
of provider-patient discussions of VPA risk (n = 5, 8%,
P = .181), nor did they have greater co-prescription of folate
(n = 2, 3%, P = .113). Of patients who were pregnant and on
VPA treatment (n = 3), none had documented contraception
use, 2 were receiving folate, and all 3 had documentation of
provider-patient discussion about the associated teratogenic
risks in their chart. After receiving news of pregnancy status
in the emergency department, 1 woman reported that she
planned to terminate the pregnancy.
DISCUSSION
This exploratory study sought to describe VPA prescribing
practices for reproductive-aged women with psychiatric
diagnoses who were receiving treatment in a large tertiary
care health system. Overall documentation of providerpatient discussion and contraception and folate use was
low, and the study results were not associated with patients’
demographics. Where the patients received their care did
have a significant impact insofar as patients who received
outpatient care in neurology and psychiatry clinics were twice
as likely to have a documentation of discussion regarding
VPA teratogenicity as women cared for by other providers
in the health system (ie, primary care) or outside the system
(ie, community). We also found that folate co-prescription
with VPA was low and was most commonly present when
neurologic care was the outpatient provider type and least
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pregnancies when possible to minimize risk—especially
given that many of the malformations associated with
VPA occur in weeks 4 to 5 of pregnancy.12 There are many
important recommendations, but a clear and unequivocal set
of required and binding rules of “what to do” and “when to
do” is missing, at least in US-based guidelines.
Our findings are in line with other studies showing that
guidelines are not routinely followed. A similar retrospective
chart review from Scotland identified 67 reproductive-aged
female psychiatric patients on VPA treatment and also
found low levels of discussions about teratogenic risk on
initiation of medication (22%) and low levels of discussions
about contraception use (13%).14 Our study thus replicates
prior work showing inadequate documentation of patient
discussions regarding teratogenicity and contraception use in
a larger sample and in a different country and also extends the
scope by including additional focus on folate co-prescriptions.
Another study found that many reproductive-aged women
are prescribed VPA without adequate counseling, and yet
another study at Veterans’ hospitals suggested that female
veterans overestimated their physicians’ attentiveness to
notifying them about teratogenicity of any medication.31–34
After the NICE guidelines were generated, a study in the
United Kingdom reviewed charts of all childbearing-aged
women on treatment with antiepileptic drugs at 3 teaching
hospital psychiatry departments and noted poor adherence
to their guidelines.13 A national study reviewing close to 9
million prescriptions over 12 years looked at valproic acid
prescribing practices in non-epileptic women and, after
noting that 74% of prescriptions written for VPA were
for women with psychiatric diagnoses, recommended
decreasing valproic acid prescriptions in reproductive-aged
women to decrease birth defects and cognitive defects.19 A
study of New York State Medicaid claims reviewed 40,000
patients taking antiepileptic drugs and found VPA to be
the number one antiepileptic drug prescribed for young
women—23.4% of prescriptions.33 Another study looking
at psychotropic prescribing practices for the New York State
Medicaid population (217,216 charts reviewed) noted that
VPA accounted for more than 30% of antiepileptic drugs
prescribed for reproductive-aged women and cited this
as a “clinically questionable prescribing practice.”34 This
finding is particularly concerning when one takes into
consideration that the rate of unintended pregnancy in the
general population is estimated to be greater than 50%35 and
women with bipolar illness are not prescribed contraception
at the same rates as their age-matched counterparts.36
Considering known risks and available (yet inconsistent
or nonbinding) guidelines in conjunction with apparently
less risky alternatives to managing symptoms of serious
mental illness in reproductive-aged women, it remains an
open question why VPA prescriptions for this population
continue—and without adequate provider-patient
documentation of informed discussions about teratogenicity
and contraception use. Folic acid, given its low risk profile
and potential utility, is also not used widely enough. Inherent
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likely when psychiatric was the provider type. We found that
women who became/were pregnant (although the number
was very small) were more likely to be prescribed folate
and always have a documentation of discussion regarding
VPA teratogenicity. In contrast to expectation, patients who
had inpatient psychiatric treatment were less likely to be on
contraception and, though not statistically significant, less
likely to have chart documentation regarding VPA risk or be
prescribed folate. We suspect our findings could generalize
to other tertiary care referral centers.
There are several possible explanations for low levels
of documentation of discussion and contraception and
folate use. First, while there are guidelines in place for VPA
prescriptions to childbearing-aged or pregnant women, the
guidelines seem inconsistent and vague for helping physicians
take care of patients for whom this issue is relevant (Table
1). APA guidelines recommend that women with bipolar
disorder who choose to remain on regimens including VPA
during pregnancy should receive additional screening for
neural tube defects. APA guidelines also recommend that all
women with bipolar disorder of reproductive potential who
are taking medications be encouraged to practice “effective
contraception.”20 The American Congress of Obstetrics
and Gynecologists notes the teratogenicity of VPA in
their guidelines and recommends that VPA be avoided in
pregnancy. NICE is the most definitive, stating in the most
recent guidelines for antenatal care from December 2014,
“Do not offer valproate for acute or longterm treatment
of a mental health problem in women who are planning a
pregnancy or are pregnant” (www.nice.org.uk/guidance/
cg192/chapter/1-recommendations) and, in their September
2014 guidelines, “Do not offer VPA to young girls or women
of childbearing potential.”21 Finally, the American Academy
of Neurology and American Epilepsy Society recommend
avoidance of VPA, if possible, during pregnancy.6 The
Subcommittee of the American Academy of Neurology
and the American Epilepsy Society also recommends that,
despite unclear benefit24 and given low risk, women taking
VPA should be given folic acid,25 and, for the same reasons,
NICE guidelines suggest all women receiving antiepileptic
drugs take 5 mg of folic acid each day.23
Expert opinions on this matter echo elements of these
guidelines and very likely informed them. Expert opinions
suggest that valproic acid should be avoided throughout
pregnancy and by women of childbearing age who are not
using effective contraception,26 and Yonkers et al state that
“clinicians should discuss the issue of pregnancy and its
management with every patient with bipolar disorder who
has childbearing potential, regardless of future reproductive
plans.”27(p617) A recent report on global opportunities to
prevent birth defects claims an “urgent necessity” to educate
neurologists and psychiatrists to eliminate VPA prescriptions
among women of childbearing potential.28 Despite limited
evidence to suggest that folic acid ameliorates the risk of
neural tube defects with VPA, other experts continue to make
recommendations reinforcing the importance of folic acid
in reproductive-aged women taking antiepileptic agents.29,30
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difficulties in tracking all of our study variables for patients
with complex psychiatric care limited this study and may
provide some clues as to why our rates of guideline adherence
were so low. Many of the patients in the study have Medicare
or Medicaid, suggesting, given their age, that they are either
impoverished or permanently disabled. A significant number
of patients had only brief contact with inpatient psychiatric
services, such as exclusively with psychiatric emergency
services, and follow-up with community mental health care
providers, suggesting severe psychopathology and limited
resources. Thus, these patients had no significant follow-up
within the medical tertiary care institution, limiting the ability
to determine to what extent guidelines may be followed by
their community providers; yet, even if such discussions are
happening, they are not inquired about during such inpatient
encounters and thus not documented. Thus, an important
opportunity for securing a follow-through with guidelines
seems missed. It also is very plausible that acute psychiatric
care with limited institutional follow-up is a trend at tertiary
care centers and diminishes follow-through with such
guidelines.
Providers may lack the information needed to make
informed decisions about how to take care of these patients.
Atypical antipsychotics are known to be more effective
than antiepileptics in the management of acute mania, but
perhaps there are still compelling reasons providers decide
to start treatment with mood stabilizers in acute settings.16
Additionally, although there are studies showing that, unlike
VPA, antipsychotics are not thought to have major teratogenic
potential, most of these studies are small and there are
limited data about their use during pregnancy.17 In addition,
although all antiepileptic drugs have a dose-dependent
increased risk of teratogenicity, it may not be widely known
that, for VPA, this teratogenicity is most robust.2
We encountered other significant limitations. We did
not include patients who were taking VPA exclusively for
neurologic indications. While this reduced the number of
patients that we included in this study, it allowed for a more
homogeneous sample of psychiatric patients. Given that this
was an observational study at a single site with a small sample
size, it is also possible that the available data underestimate
documented discussions and folate and contraception use.
Since many patients received treatment outside of our
institution, some may have been prescribed contraception
or received counseling about teratogenicity elsewhere, yet
this still does not explain the lack of documentation of such.
Additionally, though potentially useful in this scenario, we
note that folic acid by itself is unlikely to offer the protective
benefit needed to ameliorate teratogenic risk. At the same
time, we recognize that some patients may take folate that
is not recorded or alternatively were prescribed folic acid
but did not take it as directed. We also did not collect
information about the dosing of VPA or concomitantly
prescribed antiepileptic drugs—both of which are linked to
overall teratogenic risk. Without pharmacy data confirming
prescription refills or laboratory data showing blood levels
of medication, it is difficult to determine that the patients

data precluded obtaining demographic information about
the prescribers, and thus we are unable to investigate whether
male and female prescribers differed in their approach.
Future studies would benefit from information on gendered
prescription and documentation patterns on VPA for
childbearing women.
There is not a 100% chance of exposure to VPA leading
to teratogenicity and, despite equally effective alternative
agents, there may still be cases in which the benefits of
VPA in a reproductive-aged woman outweigh the risks.
However, in examining the risks, guidelines, and current
clinical practices at a tertiary care center, it seems that,
to improve patient safety in this inherently vulnerable
population, a new approach is needed. In psychiatry—and
particularly for diagnostic entities such as schizophrenia
and bipolar disorder—patient behavior, judgment, and
insight are inherently linked to disease processes. A patient
could easily become pregnant and, depending on her state
of mind, unknowingly or carelessly expose her fetus to a
teratogenic medication and bring about subsequent serious
lifelong medical consequences for her child. This possibility
highlights the unique issues of impaired judgment and insight
that are central to so many psychopathological processes.
These nuanced differences in disease processes are not
readily woven into the decision-making process and are hard
to standardize. Given the obvious risks and clear alternate
options, we recommend alternative measures be considered
to ensure reproductive-aged women either are not prescribed
VPA or are adequately educated about teratogenicity and
contraception when VPA is being recommended. The patient’s
spouse/partner or other significantly involved person in the
patient’s life should also be included in such discussions. If
a reproductive-aged patient must take this medication for
some extenuating circumstance, she ought to be taking folic
acid with it, and a discussion about contraception needs to
be standard practice as well. We wonder whether current
standards of trainee and continuing medical education
adequately address the complex issue of VPA prescription.
Research surveys could investigate the knowledge base and
perceived preparedness at various levels of training and lead
to establishment of practice-relevant teaching curricula.
Another possibility is to consider safeguards such as those
used for isotretinoin and clozapine in order to protect fertile
women with schizophrenic, bipolar, or depressive disorders
when they are using this medically potent yet potentially
teratogenic medication. Lastly, electronic ordering systems
may be used to establish appropriate warnings for providers
who are prescribing VPA to these patients.
In summary, the practitioner should try other
mood-stabilizing agents before prescribing VPA to a
reproductive-aged woman or girl. If there is a compelling
reason or are extenuating circumstances that require use of
VPA, we recommend extensive counseling about teratogenic
risk, encouraged use of contraception, and concomitant use
of folate. Providers should also make a habit of documenting
a discussion of teratogenic risk.
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1. Ms A has a history of bipolar disorder that is well maintained with valproic acid. She is
thinking about becoming pregnant and wondering about the risks of continuing to take
valproic acid during pregnancy. She should receive all of the following information except:
a. There is a risk of having a child with an IQ that is 8–9 points lower than otherwise expected.
b. There is a greater than 3-fold increased risk of having a child with a major congenital malformation.
c. Taking high-dose folate will protect her from having a pregnancy that is complicated by
neural tube defect.
d. The risk of major congenital malformation with valproic acid in pregnancy is thought
to be dose-dependent.
2. Mrs S is a 33-year-old woman with a history of bipolar disorder that has been controlled
with valproic acid. She presents for follow-up and is pleased to announce that she is 6 weeks
pregnant. According to relevant organizational guidelines, you should advise her to do which
of the following?
a. Obtain a medical abortion and initiate birth control
b. Pursue screening from her OB-GYN for neural tube defects
c. Increase the dose of valproic acid to ensure there are no breakthrough bipolar symptoms
d. Taper all psychotropic medications other than valproic acid
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