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Introduction

When were the risks associated with taking
valproic acid during pregnancy known? What is
the magnitude of its effects?

How many children could have suffered
its effects?

What initiatives have been launched to minimize
exposure of pregnant women to valproic acid?

How can this have happened if information
about valproate's negative effects has been
available for a long time?

What can we do to prevent more children being
exposed to valproic acid?
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Introduction

Valproic acid (Depakine®) was first marketed in Spain
in 1970 for the treatment of epilepsy. In 1987, Depak-
ine Crono® was approved for the treatment of bipolar
disorder.!

In October 2014, following the guidelines of the Phar-
macovigilance Risk Assessment Committee (PRAC), the
Spanish Medicines and Health Devices Agency (AEMPS)
published a safety warning by which the use of valproic
acid was restricted in girls, adolescents and women of
childbearing age. This warning was issued in response
to the growing published evidence that valproic acid
increased the incidence of physical developmental and
neurodevelopmental disorders (up to 40% of cases)
and congenital malformations (up to 10% of cases) in
children born to women who were administered valproic
acid during pregnancy.?

In 2017, in response to pressure from the Association of
Parents of Children with the Syndrome Anticonvulsant
(www.apesac.org/), PRAC reviewed the use of valproate
in pregnancy.® This review revealed that the measures
adoptedin 2014 had not been effective. As aresult, PRAC
recommended that terms of approval were modified
to include new contraindications. Additionally, PRAC
recommended that a pregnancy prevention plan was
developed. These two recommendations were included
in the new safety warning issued in February 2018.4

It is estimated that tens of thousands of children and
their families have been affected by the teratogenic
effects of valproic acid. This situation could have been
avoided, as there was evidence published on the risk of
its use in pregnancy. Once again, information was not
translated into knowledge and appropriate action. This
tragedy reminds us of thalidomide, which affected thou-
sands of persons for years due to the late manifestation
of some of its adverse effects. All this happened despite
pharmacovigilance programs.

The mental health network of Bizkaia (Red de Salud
Mental de Bizkaia) warned about the negative effects of
valproic acid in pregnancy in its journal of psychophar-
macology (Boletin de Psicofarmacologia,® The Butlleti
Groc! also devoted a whole issue to this problem.

The purpose of this article is to investigate the factors
that led to this situation and identify potential solutions.

When were the risks associated with taking
valproic acid during pregnancy known? What is
the magnitude of its effects?

For three decades, research has consistently shown
that valproic acid is the epilepsy drug with the strongest
tetarogenic effect. Its use is associated with a high risk
for congenital malformations and cognitive and motor
developmental disorders.t®

Numerous studies have been published on the use of
valproic acid during pregnancy since the 80s. An official
report of the French Medicines Agency documented that,
by 2015, a total of 934 papers had been published on this
subject in Medline.!

In 1979, ten studies had already been published report-
ing a higher risk for congenital malformations in children
exposed to valproic acid during gestation, as compared to
other epilepsy drugs. Two systematic reviews published
later®” revealed that valproic acid is the epilepsy drug
with the highest risk for congenital malformations.

In a review of 59 studies® published between 1970
and 2006 that reported congenital malformations in
children born to women with epilepsy (65,533 women),
the incidence of malformations associated with the use
of valproic acid as monotherapy was 10.73% (95%Cl:
8.16-13.29). Valproic acid is the epilepsy drug with the
highest associated incidence of malformations. The
incidence of congenital malformations in the general
female population is 2-3%, and 4-5% in subjects exposed
to carbamazepine.

Similar results were obtained in a Cochrane system-
atic review’ that compared the prevalence of congenital
malformations after intrauterine exposure to several epi-
lepsy drugs taken as monotherapy. The same conclusion
was drawn: valproic acid is the epilepsy drug entailing
the highest risk for congenital malformations: 10.93%
(95%CI: 8.91-13.13).

Data on the risk for congenital malformations associ-
ated with intrauterine exposure to eight epilepsy drugs
in children born between 1999 and 2016 were published
inthe international EURAP Epilepsy Pregnancy Registry.


https://www.ema.europa.eu/en/medicines/human/referrals/valproate-related-substances
http://www.apesac.org/
https://www.ema.europa.eu/en/medicines/human/referrals/valproate-related-substances-0
https://rsmb.osakidetza.eus/es/referencia-documental/Documentos compartidos/Comunicaci�n/Publicaciones/Boletin Psicofarmacologia/Boletin psicofarma Septiembre 2017.pdf
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The outcomes of 7,355 gestations a year after birth were
analyzed. The prevalence of major congenital malforma-
tions associated with the use of valproic acid was 10.3%,
(95%Cl: 8.8-12.0), the highest among all epilepsy drugs
included.

Malformations associated with valproic acid include
spina bifida, facial dysmorphism, cleft lip and palate,
craniosynostosis, cardiac defects, anorectal atresia,
limb defects (including polydactyly and bilateral radial
aplasia), and other urogenital anomalies (such as hypo-
spadias)t?8

The first case reports of developmental disorders and
autism in children exposed to valproic acid during gesta-
tion were published at the end of the 80s. The studies
published since 2001 show a high incidence of cognitive
and motor developmental disorders (30-40%)%2910

The use of valproic acid during gestation increases the
risk for:

- A lower intellectual quotient.

* Impaired language abilities (speaking and understand-
ing).

* Impaired memory.

* Child autism and other autism spectrum disorders.

- Speech and walking delay.

* Greater need for special education support.

* Higher risk for attention deficit disorder and hyperactiv-
ity (ADHD).

The stage of pregnancy at which the fetus is at most risk
for experiencing tetarogenic effects is unknown. Indeed,
the risk may exist through all stages of pregnancy.2

The risk for congenital malformations and developmen-
tal disorders is dose-dependent. However, a threshold
dose below which the risk for malformations and disor-
ders disappears has not yet been established.?*

How many children could have suffered
its effects?

Considering the incidence of somatic congenital malfor-
mations (10%) and motor and cognitive developmental
disorders (30-40%), itis estimated that valproic acid may
have affected tens of thousands of children.?

APESAC estimates that about 41,000 pregnant women
used valproic acid in France between 1967 and 2014.
Of the 28,800 neonates born alive, 11,500 showed
malformations and/or neurological-cognitive develop-
ment disorders. The UK Organisation for anti-convulsant
syndrome (OACS www.oacscharity.org/) estimates that

Information alone does
not generate knowledge

It is estimated that tens of
thousands of people have
been affected in Europe

77,000 children born to mothers who used valproic acid
showed malformations or developmental disorders.t

In Spain, there is not a registry of children with anti-con-
vulsant syndrome. The Spanish Asociacion de Victimas
por el Sindrome del Acido Valproico estimates that there
may be 10,000 children affected in Spain. Children are
referred to the Unit of Pediatric Environmental Health
of Virgen de la Arrixaca University Hospital in Murcia for
diagnosis, which is considered the national reference
hospital.

In Navarre, the number of women of childbearing age
(14-50 years) on treatment with valproic acid decreased
from 492in 2014 to 454 in 2017 L.

What initiatives have been launched to minimize
exposure of pregnant women to valproic acid?

Theincreased risk associated with intrauterine exposure
to valproic acid as compared to other epilepsy drugs has
been known since the 80s. Yet, the 2000 label of Depa-
kine® states: The overall risk for malformation after the
administration of valproate during the first trimester of
pregnancy is not superior to that of other epilepsy drugs
and “valproate seems to prevailingly induce neural tube
closure defects: myelomeningocele, spina bifida, mal-
formations in which antenatal diagnosis is possible. The
frequency of this effect is 1%".1?

[t is worth noting that, in 2001, the manufacturer (Sanofi)
and the European Medicines Agency (EMA) were aware
of therisks associated with valproate. The EMA included
itinits evaluation reports.t However, it was not until 2014
that —in response to pressure from associations of vic-
tims—these organizations issued the first safety warning
about the use of valproate by women of childbearing age.

(*) Data from the Unit of Pharmaceutical Services of the Spanish Ministry of Health, Consumption and Social Well-Being.


http://www.efesalud.com/avisav-afectados-acido-valproico
http://www.efesalud.com/avisav-afectados-acido-valproico
https://www.murciasalud.es/pagina.php?id=218559&idsec=88
https://botplusweb.portalfarma.com/documentos/2002/12/5/15175.pdf
https://botplusweb.portalfarma.com/documentos/2002/12/5/15175.pdf
http://www.oacscharity.org/
www.avisav.es
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BIPOLAR DISORDER

&Y

DEPAKOTE® + GROSSESSE = INTERDIT

Ne pas utiliser chez les femmes en age de procréer
et sans contraception efficace, ou enceintes.

In 2011, the FDA issued the first safety warning on the
potential risk for cognitive developmental disorders
associated with intrauterine exposure to valproic acid.
The observational study NEAD carried out in USA and
UK revealed that 3 year-old children exposed to this
acid during pregnancy had lower scores on cognitive
tests (Differential Ability Scales, DAS), as compared to
children exposed to other epilepsy drugs or non-exposed
children. DAS has an average score of 100 (SD=15), and
exposed children had a score of 92 (95%Cl: 88-97). Safety
warnings about these effects were included in the label
of valproic-containing drugs for the interest of patients
and health professionals.’®

At the age of 6, children exposed to valproic acid included
in the NEAD study had a lower 1Q than children exposed
to other epilepsy drugs (average DAS score 97 for chil-
dren exposed to valproic acid as compared to 105-108
for other epilepsy drugs, respectively). Based on these
results, the use of valproic acid in pregnant women for
the prevention of migraine was included in the contrain-
dications of the drug by the FDA. This led USA authorities
toincrease the teratogenic category of valproic acid from
D to Xin its indications for migraine.!*

In Spain, the AEMPS issued a safety warning in October
2014.2In December 2014, following AEMPS requirement,
Sanofisent an information letter to health professionals,
pharmacy services, pharmacies and some medical soci-
eties!® warning about these risks. In May 2015, AEMPS
modified the labels and package inserts of valproate to
include information on “the risk for evolutionary disor-
ders” and congenital anomalies, without providing any
information on incidence rates. In June 2015, Sanofi
distributed “material for risk minimization” among health
professionals and scientific societies.™ In June 2016, the
manufacturer published a patient information sheet.1®
Although the impact of these preventive measures has
not beenreported, the AEMPS recognized that they were
not effective.! This may be due to the fact that safety
information notices do not reach all health professionals
and are not written in a simple and clear language. In ad-
dition, information notices always have the same format,
whether they report arisk of 30-40% for severe cognitive

EPILEPSY

A\

DEPAKINE® + GROSSESSE = DANGER

Ne pas utiliser chez les filles, adolescentes,
femmes en age de procréer ou enceintes, sauf en cas
d'échec des autres traitments.

disorders in children born to women who used valproic
acid during pregnancy or report the risk for a rare effect
of arestricted-use drug.!

The Mental Health Network of the Basque Country,
Spain, (Redes de Salud Mental de Osakidetza) persis-
tently warned their professionals about this problem and
included AEMPS recommendations in clinical protocols.

In France, pressure from APESAC led to the inclusion of
a warning pictogram about the risk of using Depakote®
(indicated for manic episodes in bipolar disorder when
lithium is contraindicated or poorly tolerated) and Depak-
ine® (indicated for generalized or partial epilepsy) during
pregnancy.t’

In UK, the Medicines and Healthcare Products Regulatory
Agency (MHRA) promoted programs to guarantee that
all women on treatment with valproate were aware of
its associated risks during pregnancy. Yet, in April 2017,
the MHRA itself recognized that programs had not been
effective. Thus, in a survey conducted in 2016, one out of
five women on valproate was not aware of its associated
risks.® Another survey performed in 2017 revealed that
28% of women had not been informed of the risks associ-
ated with valproate.!® Although prescription rates have
progressively decreased in the last years, the measures
adopted did not have a significant impact.*®

In light of the measures implemented in 2014, APESAC
achieved in 2017 that PRAC held a public audit for the
first time inits history on the safety problems associated
with the use of valproate. After an analysis of the situ-
ation, PRAC imposed new tough restrictions to its use
and launched a pregnancy prevention plan for patients
of childbearing age who took valproate. The AEMPS
safety warning of February 2018 describes the measures
adopted:*

Valproic Acid SHOULD NOT be administered to girls and
waomen of childbearing age, except when another thera-
peutic option is not available and a pregnancy prevention
planis accomplished. This plan includes:


http://ansm.sante.fr/Dossiers/Valproate-et-derives/Valproate-et-derives/(offset)/0
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* Performing a pregnancy test before the treatment
starts and while the user is on treatment.

" Using effective contraceptive methods during treat-
ment.

* Performing a treatment review at least once a year.
During treatment review, women will be asked to sign
the risk sheet every year to ensure that she is fully
aware of the risks of the treatment.

* Visiting their doctor to consider other therapeutic op-
tions, in case the woman is planning to have a baby.

" In case of pregnancy, seeing their doctor immediately.

In pregnant women with bipolar disorder: DO NOT use
valproic acid.

In pregnant women with epilepsy: It can ONLY be used
when another therapeutic option is not available.

The EMA requested the laboratory to perform a retro-
spective observational study to determine the potential
association between exposure to valproic acid in men and
the risk for congenital malformations and developmental
disorders —including autism-in their offspring.

How can this have happened if information
about valproate’s negative effects has been
available for a long time?

This happened for numerous reasons:

Although the manufacturer of valproic acid and regula-
tory agencies have known its effects for decades, they
did not inform the public about its associated risks. Also,
it has only been recently that they have modified drug
labels and package inserts (when evidence on its risks
was overwhelming); and they did not warn about the use
of valproic acid in pregnancy until as late as 2014. It is
striking that, despite public data being available on its
associated risks, the EMA has relegated the performance
of retrospective observational studies on valproic acid
to its manufacturer. This decision is explained by the
outsourcing policy adopted by the EMA since 2009, by
which it is the manufacturer itself who performs obser-
vational studies on their own products. Unfortunately,
manufacturers are more interested in protecting their
market share than in providing information on the risks
associated with their products.? On the other hand,
through safety notices, responsibility is delegated to
health professionals, but they do not have a preven-
tive effect. Safety information cannot be only provided
in information notices, as they do not guarantee that
recommendations are followed. Surveys should be con-
ducted to assess the level of implementation of official
recommendations.

The measures adopted
so far have not been
effective

The responsibility is of
all the involved agents

Pharmacovigilance systems have not incorporated the
information provided in intrauterine exposure databases
and publications. Also pharmacovigilance systems have
not been proactive or warned about the magnitude of
the problem.??

Health systems have not launched effective information
programs for health professionals. These programs
should be aimed at informing professionals on the ef-
fects of valproic acid so that they limit its use in women
of childbearing age to very specific cases where effective
contraceptive methods are used. Patients using valproic
acid have not beeninformed on the risks associated with
its use; as a result they have not been given the opportu-
nity to make informed decisions.

The lack of coordination between health professionals
has resulted in poor follow-up of therapies and dilution
of responsibility.

Pharmacovigilance systems —as the editors of BIT-have
not considered the relevance of its effects or issued
timely safety warnings.

Therefore, the whole system has failed health profes-
sionals and patients who use valproic acid, who trusted
the system.

In the era of Big Data, we failed to address such a serious
problem (for the severity of its effects and the number
of persons affected) detected by pharmacoepidemiologic
studies. Itis evident that this is a flawed system. Effective
preventive measures should have been adopted, such
as the classification of valproic acid as a medication of
special medical control, for example. These measures
would have minimized exposure of pregnant women to
valproic acid.



DRUG AND THERAPEUTICS BULLETIN OF NAVARRE XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 6

What can we do to prevent more children being
exposed to valproic acid?

When a safety problem is detected, it is essential that
health professionals are informed. This way, they will be
aware of the safety problems related to the drugs they
prescribe, deliver or administer.?®

At anational level, AEMPS should be required to include
a warning pictogram in the package insert of valproate
and incorporate this drug in the classification of drugs
subject to special medical control.

In our region, some measures could be adopted, namely:

Basque Health System and Department of Health

Alerting health professionals of their women of child-
bearing age who are currently using valproic acid to be
booked for a treatment review —especially in patients
with bipolar disorder and ensure they use contraceptive
methods.

Inserting a safety warning in the prescription system
program so that it pops up when a doctor prescribes,
modifies or renews a prescription. This warning should
inform on restrictions of use of valproic acid in pregnant
and childbearing-age women. A prescription support
system should be implemented to ensure the fulfillment
of the pregnancy prevention plan.

Promoting multidisciplinary coordination by including
neurologists, psychiatrists, GPs and primary care nurses,
gynecologists, and pediatricians

Professionals

Following AEMPS recommendations of limiting the
prescription or renewal of prescriptions of valproic acid
to women of childbearing age.

Providing detailed information to patients to ensure they
are aware of the risks associated with the use of valproic
acid during pregnancy.

Guaranteeing that patients on treatment with valproic
acid use effective contraception.

Reviewing the suitability of maintaining treatment with
valproic acid, especially in patients with bipolar disorder.
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Diagnosed coded in Primary Care and Mental Health of the 421 women of childbearing age (14-50 years) on treatment

with valproic acid in the Basque Health Service.

Epilepsy (ICPC N88): 189

Bipolar disorder or mania (ICPC P73 or ICD10 F30, F31): 92. Of which four also have epilepsy.

Migraine (ICPC N89) without any of the disorders above: 12. Is a non-approved use of valproic acid in Spain,

although it is approved in USA.

None of the 132 remaining patients had any of the diagnoses above.

Data from the Population-Based Database of the Navarre Health Service as per 21st May 2018.
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