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Abstract
Background: Seizure control during pregnancy and obstetric outcomes are of important concerns for women with
epilepsy (WWE) and their families. Advanced maternal age (≥35 years) shows a growing trend in the society with
changes of lifestyle, which also occurs in diseased populations. The advanced maternal age is an independent
factor for some unsatisfying obstetric outcomes. In this study we explored the seizure control and obstetric
complications associated with advanced maternal age in WWE.
Methods: This study was based on the epilepsy pregnancy registry at West China Hospital. Patients with epilepsy in
this registry who were aged 35 or older when starting pregnancy were included in this study. Their basic
demographics and detailed information on epilepsy management and obstetric issues in all trimesters and during
1-year follow-up after birth were documented and reviewed. Data were processed by IBM SPSS version 22.0. The
demographic characteristics, seizure frequency, treatment change, obstetric complications, and outcomes were
analyzed and compared.
Results: Fifteen patients were included in this study, with an average age of 36.32 ± 2.39 years at pregnancy, and
73.33% of them were primiparas. The change of seizure frequency during pregnancy was not in a clear pattern, but
there was an increased incidence of tonic-clonic seizures during the mid- and last trimesters. More than 20% of the
patients had obstetric complications throughout the trimesters, including vaginal bleeding, hypothyroidism, and
pre-eclampsia. The pre-eclampsia seemed extraordinarily complicated with other conditions. However, none of the
complications were related with malformations or poor outcome of babies after 1-year follow-up.
Conclusion: Advanced maternal age combined with WWE is associated with frequent common obstetric
complications. Future controlled studies with large sample sizes are needed to explore the related risks in
comparison with other WWE and non-epileptic populations.
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Background
Women with epilepsy (WWE) are considered to be at a
high risk of complications during pregnancy [1], although previous research has not shown a substantial increase of seizure burden during pregnancy [2, 3]. Higher
incidence of vaginal bleeding, pre-eclampsia, caesarean
section, and premature delivery was observed in most
WWE compared to the non-epileptic group [4–6], while
some studies found no increased perinatal and neonatal
complications [7–10] . In addition, there is a higher rate
of major congenital malformation in babies of WWE,
which is most likely related to the prenatal exposure to
anti-seizure medications (ASM) [11–15].
Advanced maternal age is defined as childbearing in a
woman aged 35 or older, raising obstetric concerns
which are now becoming a new research field. The
growing trend of advanced maternal age can be attributed to the changes in women’s lifestyle and roles they
play, and the development of advanced technology that
aids in childbearing in multiparous women [16]. In
China, to fight against the aging society challenge, the
“one child one family” has been eliminated, and more
families are making their decision to welcome the second child. However, women with advanced maternal age
may have more obstetric complications and poorer obstetric outcomes compared with childbearing women
under 35 years [17]. A meta-analysis of all the related
studies found that the rate of stillbirth is increased in advanced maternal age pregnant women, and the risk increases with increased maternal age [18].
The social and lifestyle changes are also occurring in
the WWE population. However, the obstetric risks of
WWE in the advanced maternal age have not been well
studied. There is a growing need to understand the associated issues with advanced maternal age in WWE. In
this study, we set out to explore the seizure control and
obstetric complications of WWE in advanced maternal
age.
Methods
The epilepsy pregnancy registry

The epilepsy pregnancy registry at West China Hospital
was established in May 2014, and has been reviewed and
approved by the ethics committee. It is a prospective
registry based on epilepsy clinic [19]. Women diagnosed
with epilepsy at childbearing age were asked to give written informed consent to participate in the registry and
renew their information every 3 months at each clinical
visit. The entire follow-up included clinical follow-up
every 3 months at the outpatient clinic till the delivery,
and a final follow-up 1 year thereafter. A management
team including experienced epileptologists also checked
the status and visits of patients. If a patient missed a
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clinical visit, they would contact the patient by telephone
to collect information.
Each patient was assigned forms A–E, corresponding
to different types of information in various periods during pregnancy. Form A contained basic demographic information (maternal age, education level, place of
residence, employment status, marital status), obstetric
information (date of last menstrual period, pregnancy
plan, and reproductive history), information of epilepsy
(duration of epilepsy, epilepsy type, seizure type, baseline
seizure frequency before pregnancy, and usage of ASM).
Form B documented information in the first trimester,
including substance and ASMs exposure, complications,
use of folate acid, medical exanimation findings and epilepsy management. Forms C and D documented the
same information as in form B in the mid- and last trimesters separately. Form D contained delivery information at labor and fetus evaluation at birth. Form E was
finished 1 year after birth, focusing on the complications
and seizure control after birth, with extra information
on breastfeeding, infant growth, malformations, and disease profile.
Patient selection

Patients starting their pregnancy at the age of 35 or
older (according to the date of the last menstrual period
before pregnancy) were selected from the registry database. Information of each patient was carefully reviewed.
Patients with information available at all three trimesters
were included.
All the data were processed by IBM SPSS version 22.0.
The demographic characteristics, seizure frequency,
treatment change, obstetric complications, and outcomes were described with ratio.

Results
Demographics and obstetric features

After removing duplicate records and records with incomplete information in the trimesters, 15 women were
finally included in this study. Their average age at pregnancy was 36.32 ± 2.39 years, and over half (53.33%) of
them had a college degree and a stable job.
The majority of them (11/15, 73.33%) were primiparas,
four of them (26.67%) were pluriparous, and 12 (80%)
had a history of abortion, mostly more than once. One
patient was in gemellary pregnancy. The most common
reasons for abortion are societal factors, followed by
medical considerations like possibilities of heredity/
medication-caused obstetric complications and abnormal pregnancy (extrauterine pregnancy and pregnancy
with an intrauterine device). All the four pluriparous
women had vaginal delivery for their first child with no
obstetric complications, and all the first children were
healthy.
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Seizure frequency during pregnancy

Seven patients (46.67%) had two different seizure manifestations before pregnancy. The seizures included focal
bilateral tonic-clonic seizures (54.55%), generalized
tonic-clonic seizures (22.73%), and focal impaired awareness seizures (18.18%). The seizure types remained unchanged in each patient, and no new seizure types were
documented during the pregnancy.
Combining the seizure types together, the seizure frequency was most common at the monthly level, with
two patients having focal impaired awareness seizures
several times a day. Nine patients had active epilepsy,
two were stable, and four withdrew their ASM under
surveillance before pregnancy.
The patients with active epilepsy still had seizures during pregnancy. However, the frequency of seizures changed over time (Table 1), except for one patient who had
seizures as the same frequency as previous. The frequency of tonic-clonic seizures increased from yearly
level (88.89%) before pregnancy and at the first trimester
to quarterly level at the mid (77.78%) and last trimesters
(55.56%). The patients with stable disease and ASM
withdrawal were generally uneventful, but there was one
patient having a tonic-clonic seizure at the last trimester,
which directly caused premature delivery with

precipitate labor. No status epilepticus was documented
for any patient.

Treatment changes during pregnancy

Before pregnancy, six patients were on monotherapy,
five on polytherapy (four having two medications and
one having three medications), and four under no medication (seizure free, therefore standard ASM withdrawal
was applied). The monotherapy included levetiracetam (LEV), carbamazepine (CBZ), topiramate (TPM),
and sodium valproate (VPA), preferably LEV (Table 1).
Treatment changed in the group of active epilepsy. Four out of the nine patients stopped medications by themselves to avoid the assumed adverse
effects on the fetus. Three resumed their previous
drug regimen after visits to epileptologists. One patient was off-medicine during the whole pregnancy,
and no increase in seizure frequency was documented for that patient. One patient increased dosage of Lamotrigine in her polytherapy regimen
during the first trimester, and then eventually increased dosage of LEV in mid-trimester and Lamotrigine in the last trimester for better seizure
control.

Table. 1 Changes of ASM and seizure frequency during different trimesters
NO. ASM
Seizure
before
frequency
pregnancy before
pregnancy

ASM
changes in
the 1st
trimester

1

VPA

Yearly

Stop ASM

VPA resumed

2

PHT

Monthly

Stop ASM

PHT resumed

3

CBZ

More than 1
year

4

LEV

Monthly

5
6

Stop ASM

ASM changes ASM changes Seizure frequency Seizure frequency Seizure frequency
in the 2nd
in the 3rd
change in the 1st change in the 2nd change in the 3rd
trimester
trimester
trimester
trimester
trimester

LEV resumed

Increased

Increased

Increased

Increased

Increased

Increased

Increased

Decreased

Decreased

More than 1
year
OXC, LEV

Monthly

7

More than 1
year

8

More than 1
year

9

LEV

Monthly

10

TPM

More than 1
year

11

CBZ, LEV

Daily

Increased

Decreased

12

CBZ, LEV

Daily

Increased

Decreased

13

Stop ASM

Decreased
TPM dose
decrease

More than 1
year

14

LTG, LEV

Monthly

15

TPM, PHT

Monthly

Increased
LTG dose
increase

LEV dose
increase

LTG dose
increase

PHT → LTG

TPM → LEV

Increased

Increased

Increased

ASM anti-seizure medications, VPA valproate, PHT phenytoin, CBZ carbamazepine, LEV levetiracetam, OXC oxcarbazepine, TPM topiramate, LTG lamotrigine
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Obstetric complications during pregnancy

Among the 15 patients, 3 had vaginal bleeding in the
first trimester, and one had slight elevations of glucose,
protein and acetone bodies in the urine but these
returned to normal on a re-check 2 weeks later.
Two patients had hypothyroidism at the mid-trimester
and were on thyroxine supplement thereafter. One had
anemia and was on regular treatment with re-check as
well. Six patients had abnormal fetus ultrasound during
the mid-trimester, four were found to have circular of
the umbilical cord, and two showed slightly abnormal
fetal growth compared to the reference.
There were also complications at the last trimester.
Two patients had pre-eclampsia together with other accompanying conditions: gestational diabetes, and intrahepatic cholestasis, respectively. The patient with preeclampsia and intrahepatic cholestasis was found with
fetal distress in the uterus, and had a premature delivery
with third-degree amniotic fluid pollution. Other complications included intrahepatic cholestasis in one patient, and premature delivery with precipitate labor after
a tonic-clonic seizure in one patient as stated above.
The data of delivery details were available for 13 patients, including 11 receving Caesarean section, and 2 of
vaginal delivery. The Caesarean section was conducted
due to the complications at the trimesters or during delivery (e.g., protracted active phase) in 7 patients, following obstetrician’s advice in 2 patients, and as to the
demand of patients and their families in 2 patients. The
average birth weight was 3,142.50 ± 670.45 g; the APGAR
(Activity, Pulse, Grimace, Appearance, Respiration)
grade ranged 7–10 points for all the patients. Two babies born at low birth weight were documented as 2,170
g and 2,000 g, both being premature deliveries.

Discussion
In this preliminary study, the 15 WWE of advanced maternal age had similar seizure frequency changes as reported data on the general WWE [2, 3], but more
complications during pregnancy and delivery compared
to the general WWE [4].
All patients in this study were above 35 years at pregnancy, with an average age of 36.32 years. A majority
(73.33%) of them were primiparas and the experience of
abortion reflected their concerns about the disease, its potential influence on their offspring, and the adverse effects
of ASM. Half of them had a college level or above and a
stable job and income, indicating that this particular group
of pregnant WWE had a specific lifestyle and role.
Previous studies have shown that, although the seizure
frequency changes during pregnancy, the pattern of
change is unclear and there is no decisive conclusion on
whether the seizure burden is increased or decreased [2,
3]. Here, we found that the increase of seizure frequency
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in the mid-trimester seemed more obvious than in other
periods and was related to the increase in tonic-clonic seizures. Most of our patients had tonic-clonic seizures at a
yearly level before pregnancy, and the frequency dramatically increased to a quarterly level in mid-trimester and
continued till the last trimester. Mawer G et al. found that
there are fewer women having convulsive seizures during
the second half of pregnancy (21 weeks to term) than in
the first 20 weeks. However, this rule does not apply to
those on Lamotrigine or polytherapy [5]. Differently, in
this study we compared the seizure frequency changes by
trimesters, and did not find a trend of decrease in later
pregnancy, neither was there any relationship with the influence of Lamotrigine and polytherapy. This may be due
to the hormonal changes or drug concentration changes
induced by them. Therefore, studies employing larger
numbers of patients are needed to validate the
phenomenon and clarify the underlying mechanisms of
seizure frequency change during pregnancy.
Better control of seizures in patients with active epilepsy has always been the focus of our work. Consistent
with previous studies, the majority of WWE were under
monotherapy during pregnancy [2, 3]. Four patients
stopped their medication when found pregnant. These
patients need to be educated to stay on their drugs and
never withdraw ASM by themselves. Educational programs should emphasize the benefits of continuing
medication while notifying them the side effects as well.
Meanwhile, for patients on stable epilepsy or already off
their ASM, they also need to understand the risk of relapse and be notified to avoid certain factors that could
induce seizure onset. In our study, one patient without
ASM had a seizure reoccurrence, which caused premature delivery with precipitate labor.
Although there was no controlled group in our study,
the obstetric complications during all the trimesters were
common in this small sample, including vaginal bleeding,
hypothyroidism, anemia, and pre-eclampsia. These complications have been reported previously in other studies,
with a higher risk occurring in WWE especially those on
medications during pregnancy [4, 5]. In particular, patients in current study showed pre-eclampsia complicated
with other conditions like gestational diabetes and intrahepatic cholestasis. The caesarean section rate was also
high in our patients, mainly due to the complications occurring at trimesters or during delivery.

Conclusions
In conclusion, in this preliminary study of advanced maternal age and WWE, although the sample size was
small and no control group was included, the results
demonstrated common obstetric complications in WWE
of advanced maternal age. Future studies with controls
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and large sample sizes are needed to further illustrate
the phenomenon we observed from the 15 patients.
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