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CASE REPORT

CPAP as a modality of epilepsy
treatment in a patient suffering from
obstructive sleep apnea

Andrija Mestrovi¢!, Zurap Raifi', Gordana Sic¢aja’, Ana Sruk'

! Sveti Duh University Hospital, Department of Neurology, , Zagreb, Croatia

ABSTRACT:

Epilepsy is the 4th most common neurological disease in the USA. The link between epilepsy and
sleep has been known for a long time. An EEG after sleep deprivation is often used as a diagnostic
tool in epilepsy. Sleep disorders have an increased incidence in epilepsy patients. It is known that sleep
deprivation can precipitate an epileptic seizure. However, it has not yet been proven that CPAD, or any
other modality of sleep disorder treatment, has led to better seizure control in epilepsy patients. In this
report, we bring the case of a patient who has achieved excellent seizure control by using CPAP.
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SAZETAK:

CPAP KAO MODALITET LIJECENJA EPILEPSIJE U PACIJENTA SA OPSTRUKTIVNOM APNEJOM

Epilepsije su 4. Najces¢a neuroloska bolest u SAD-u. Povezanost epilepsije i sna je odavno poznata,
stovise EEG nakon neprospavane no¢i se koristi kao dijagnosticka metoda u obradi epilepsije. Takoder
je poznata povecana ulestalost poremecaja sna u osoba koje boluju od epilepsije. Iako je dokazano da
manjak sna moze precipitirati epilepti¢ki napadaj, do sada nije jasno dokazano da CPAP ili neki drugi
modalitet lije¢enja poremecaja sna moze dovesti do bolje kontrole epilepsije. U ovom radu prikazati
¢emo sludaj pacijenta kojem je pomoéu CPAP-a ostvarena odli¢na kontrola epileptickih napadaja.

KLIUENE RIJECI: epilepsija, CPAR opstruktivna apnea u spavanju, farmakorezistentna
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INTRODUCTION

The link between epilepsy and sleep has been thoroughly de-
scribed. Its complexity is evident from the fact that while sleep
deprivation can precipitate epileptic seizures, some epileptic
seizures happen more often during sleep. The frequency of those
seizures depends on the phases of sleep, the frequency of some is
greater in phases of light sleep and others in deep sleep (1)sleep
and sleep disorders. Recent studies have provided new insights
into the links between the disorders that may facilitate differen-
tial diagnosis and treatment but may also improve our under-
standing of underlying pathophysiological mechanisms. Recent
findings: Sleep and sleep deprivation have long been recognized
to influence interictal epileptiform discharges and seizures. More
recent studies have shown that primary sleep disorders such as
obstructive sleep apnoea may worsen epilepsy and treatment

of these sleep disorders can lead to improved seizure control.
Seizures may interfere with night-time sleep structure and cause
excessive day-time somnolence (EDS. Nocturnal seizures can
lead to sleep fragmentation and thus cause EDS (eng. Exces-
sive Daytime Sleepiness). Furthermore, it is proven that OSA
(eng. “Obstructive Sleep Apnea”) could be twice as common in
patients with epilepsy (2). A modality of OSA treatment is CPAP
(eng. Continuous Positive Airway Pressure), a machine used

to keep the air pressure in the airway positive, thus inhibiting
airway obstruction in OSA.

CASE REPORT

In this report, we bring the case of a 62 y.o. male who presented
to our emergency ward after a nocturnal seizure (December 13,
2018). His wife stated that he started “to snore”, and moments
after that, he became rigid, did not respond to her calls, and had
urine incontinence. When the seizure passed, he was confused
and did not recognize his wife. Pertaining to his medical history,
he has been treated for arterial hypertension, diabetes, atrial
fibrillation and hyperlipoproteinemia, and the bloodwork at the
date of the first seizure was as expected, considering his medical
history. Brain CT (eng. Computerized Tomography) revealed
chronic small vessel disease. Following this, an electroencepha-
lography showed focal slowing localized fronto-centro-parietally.
At this point, a Magnetic Resonance Imaging of the brain was
done that corroborated the finding of small vessel disease, and
the slices through the basal parts of the temporal lobes, as per the
epilepsy protocol found no morphological abnormalities. Poly-
somnography was done due to the patient’s history of snoring.
The AHI (eng. Apnea-Hypopnea Index) was 55.3, and during
CPAP use, it fell to 4. At this point, the patient was prescribed a
CPAP device, and during the delivery period, he had two tonic-
clonic seizures of unknown onset (February 26, 2019). Leveti-
racetam was prescribed in the dose of 500mg BID with gradual
ramp-up. Later, the CPAP was delivered, and he had a check-
up at a sleep centre (June 6, 2019), at which point he had a

satisfactory AHI, a somewhat raised central event index that was

probably caused by his cardiac comorbidities and was advised to

resume using the CPAP. Ever since he started using the CPAD,

he had only one tonic-clonic seizure that happened when he was
not using the CPAP device. Otherwise, no seizures were reported
when using the CPAP.

DiscussioN

In the case of our patient, CPAP was the therapeutic modality
that allowed the best possible seizure control. As it can be seen,
the same was not achieved solely through pharmacotherapy.
Furthermore, the only reported seizure after the introduction of
CPAP happened on the one night the patient was not using the
device. Even though a cause-effect link colud not be established
after a single case, some of the variables in this interaction have
been explored earlier. The interaction of CPAP therapy and
seizure frequency hasn’t yet been made crystal clear. In their
retrospective study, Li et al. have proven that patients with
pharmacoresistant epilepsy have had a statistically significant
improvement in seizure control while on CPAP (3)and treatment
of OSA may decrease seizure frequency. However, it is unclear
whether patients with medically refractory epilepsy have a higher
incidence of OSA compared with well-controlled epilepsy
patients and whether the two groups carry different risk factors.
Purpose: This study aimed to investigate the presence of OSA

in patients with refractory vs. well-controlled epilepsy and their
associated risk factors. We also assessed the benefits of treatment
of OSA with continuous positive airway pressure (CPAP. Mal-
low et al. have made a pilot study that had used a sham-CPAP
device to conduct a randomized study. They have shown that 2
out of 5 patients with epilepsy with at least a mild form of OSA,
and were using a CPAP device had an at least 50% reduc-

tion in seizure frequency. However, due to a small number of
participants, no statistically significant result has been shown (4).
Pornsriniyom et al. have shown in their retrospective study that
in patients who have epilepsy and OSA and were using a CPAP
device, there was at least 50% reduction in seizure frequency in
74% of patients, compared to 14% of the same patients without
a CPAP device (5). The meta-analysis done in 2016 by Lin et al.
has shown that the number of positive outcomes in patients with
epilepsy using a CPAP device was statistically significantly better
than in epilepsy patients without a CPAP device (6). Hollinger
et al. have done a retrospective study where they had taken data
from the medical records of the sleep centre they worked at. By
searching the records, they found 12 patients with an onset of
OSA at the same time they had had an increase in seizure fre-
quency; or had the first onset of an epileptic status. Out of those
21 patients, 12 had satisfactory compliance using the CPAP, and
4 of those patients had a decrease in seizure frequency (7)nature,
and clinical relevance of this association remain poorly under-
stood. We retrospectively reviewed the database of our sleep
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center to identify patients with both sleep apnea and epilepsy.
Characteristics of epilepsy, sleep history, presence of excessive
daytime sleepiness [Epworth Sleepiness Scale (ESS. Another link
between OSA and epilepsy can be seen from the epidemiology
of those two diseases. The incidence of OSA is greater (10-15%)
in patients with epilepsy than in the general population (4%).
Mallow et al. have shown that a third of the patients who were
candidates for neurosurgical treatment of epilepsy had OSA and
have more frequent nighttime seizures than those without OSA
(8)including validated measures of sleep-related breathing dis-
orders (Sleep Apnea Scale of the Sleep Disorders Questionnaire
[SA/SDQ)].

REFERENCES

1. Eriksson SH. Epilepsy and sleep. Curr Opin Neurol.
2011;24(2):171-6.

2. Somboon T, Grigg-Damberger MM, Foldvary-Schaefer N.
Epilepsy and Sleep-Related Breathing Disturbances. Chest
[Internet]. 2019;156(1):172-81. Available from: https://doi.
org/10.1016/j.chest.2019.01.016

3. Li P, Ghadersohi S, Jafari B, Teter B, Sazgar M. Character-
istics of refractory vs. medically controlled epilepsy patients
with obstructive sleep apnea and their response to CPAP
treatment. Seizure [Internet]. 2012;21(9):717-21. Available
from: htep://dx.doi.org/10.1016/j.seizure.2012.07.016

4. Malow BA, Foldvary-Schaefer N, Vaughn B V., Selwa LM,
Chervin RD, Weatherwax KJ, et al. Treating obstructive
sleep apnea in adults with epilepsy: a randomized pilot trial.
Neurology [Internet]. 2008 Aug 19;71(8):572—7. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/18711110

ConNcLusION

Sleep and epilepsy are tightly linked; a known method of seizure
provocation is sleep deprivation; furthermore, the epidemiologi-
cal data support the link. Even though CPAP treatment has not
yet been proven to reduce seizure frequency in patients with epi-
lepsy and OSA, there are multiple papers point in that direction.
We had decided to go down that alley our patients's treatment
and have had excellent results. Hence, we conclude that poly-
somnography should be considered in patients with epilepsy as a
diagnostic method for OSA, and CPAP should be considered as
a treatment method.
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