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Abstract

Introduction: Epilepsy represents a global health problem and is considered one of the most frequent disorders of the
Central Nervous System. Patients who suffer from this disease have a higher mortality than the rest of the population, so it
is necessary for health professionals to know the possible causes of death, which is the fundamental objective of this article.

Objective: To early identify the factors that may be related to mortality in patients suffering from epilepsy, in order to direct

actions that can prevent it.

Material and methods: A review of the national and international literature was carried out, selecting citations from the last

10 years related to mortality in patients with epilepsy.

Discussion: The epidemiological aspects related to mortality in patients suffering from epilepsy are described, as well as the
possible etiologies described so far and preventive actions in this regard.

Conclusions: Mortality in epilepsy is frequent and knowledge of the medical professional who cares for these patients is
needed in order to carry out preventive actions to minimize the devastating effects of this disease.
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Introduction

Epilepsy is one of the most common brain disorders, affect-
ing an estimated 50 to 69 million people worldwide, the ma-
jority from developing countries [1]. This disease represents a
global health problem that requires an adequate response [2].
Its prevalence has been estimated at approximately 0.5-1.0% of
the general population [3-5].

In turn, it can be an important cause of premature deaths,
a danger that is not taken into account and could be avoidable
[6,7], so it can reduce life expectancy, since mortality among
people with epilepsy is significantly higher than the general
population [8,9]. Some authors consider that it increases mor-
tality by up to 10 times among affected people [10-12].

As secondary causes of epilepsy and coexisting neurological
diseases become more prevalent, aging populations are expect-
ed to face increased epilepsy-related mortality [13].

International statistics show annual mortality rates of 2.1 per
100,000 inhabitants per year, varying from 1 to 8 in different
countries [2].

It must be considered, however, that part of the variability in
epidemiological indices arises from differences in study meth-
odology, definitions and risk factors.

In our opinion, the epidemiology of epilepsy, and in partic-
ular its mortality, needs in-depth investigation, using uniform
definitions.

However, a point of reflection to consider is that the causes
of death must be identified and actions must be planned, in-
cluding treatment and education, to avoid preventable deaths.

General objective

Taking into account that mortality in patients with epilepsy
is higher than the rest of the population, it is necessary to early
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identify the factors that may be related to this, in order to direct
actions that can reduce preventable deaths.

Material and methods

A bibliographic review was carried out in various online
bibliographic databases, including PubMed, Cochrane Library,
Springer, MedScape and ScieLo, among others, related to mor-
tality in patients with epilepsy. To review the avoidance of the
same, for which the professionals who manage these patients
must know the topic. The key words, mortality and epilepsy,
were used in the literature.

Reports of original prospective or retrospective research
and review works, as well as articles published in Spanish and
English, were included in the information search. The period re-
viewed was 10 years and extended from 2014 to 2024.

Discussion

Among the different cases reviewed, a meta-analysis of mor-
tality studies, carried out in the last 100 years, specified the
Standardized Mortality Ratio (SMR) for epilepsy, which is the
relationship between the deaths observed in patients with epi-
lepsy and the deaths expected in a reference population with
a similar age distribution, was found to be in a range of 1.3-
9.3. The SMR for epilepsy ranges from 1.6 to 5.3 in children and
adults, and is inversely correlated with age [14,15].

This, however, represents a challenge, since it is extremely
difficult to analyze the mortality rate of epilepsy in the general
population of a developing country, because incidence studies
are difficult to carry out. Death certificates are unreliable and
often unavailable, making the cause of death difficult to deter-
mine. This document does not reflect the diagnosis of epilepsy
in most cases, which is why it is not useful for mortality studies.

We specified this in a study carried out over 10 years, where,
in addition, it was found that the most frequent complications
and direct causes of death were bronchopneumonia, status epi-
lepticus and intracranial hypertension [15,16].

Premature mortality is a problem in low-income countries,
where treatment gaps, brain infections, and traumatic brain in-
juries are more common than in high-income countries. Lack
of indicated antiseizure medications has been associated with
a higher risk of death or an increase in hospital admissions
[16,17].

It can be considered, by consensus. That deaths associated
with epilepsy can be classified into three main categories (1):

o That caused directly by epileptic seizures. It is the most
frequent and occurs due to respiratory arrest or cardiac
arrhythmias, with accidents being very common (drown-
ing, falls from a height, traffic and domestic accidents)
[18].

o That indirectly or partly associated with epilepsy, such as
suicide, which is associated with 5 percent of all epilepsy
deaths. Psychiatric comorbidity, and especially depres-
sion, plays an important role in the causes of premature
mortality in patients with epilepsy [19].

. That which is due to other factors, including the causes of
the disease or its complications.

However, some considerations can be made in relation to
the patient with epilepsy and its relationship with mortality [2].

Among them can be mentioned and taken into account to
analyze that:

o Epileptic seizures themselves can be a cause of death,
either directly as in prolonged status epilepticus or indi-
rectly due to the increased risk of accidental death, espe-
cially drowning. Status Epilepticus (SE) is associated with
significant mortality and accounts for approximately 10%
of epilepsy-related deaths [10].

o Mortality is significantly higher in people with epileptic
seizures of structural or known cause [11].

Some of the risk factors for epilepsy (brain tumors, cerebro-
vascular disease, traumatic brain injury) are associated with in-
creased mortality if epilepsy is present. In particular, post-stroke
epilepsy is associated with high mortality in young patients.

o An increase in mortality has been reported in patients
with intellectual disabilities.

o Long-term use of Antiseizure Medications (ACMs) has
been linked to increased incidence of malignancies and
osteoporosis, potentially affecting long-term mortality
rates in people with epilepsy, especially in younger adults
(ages 15-49).

o There is an increased risk of sudden unexplained death in
epilepsy (SUDEP) [10], with an estimated incidence of 1.8
per 1000 patients/year. Overall mortality in patients with
epilepsy is 2 to 3 times higher than in the general popula-
tion, while the risk of sudden death is increased 20 to 25
times [20].

Sudden unexpected death in epilepsy is responsible for ap-
proximately 7,000 deaths each year in the United States and
Europe, being the most common cause of premature death in
people with epilepsy, and even more so if it is difficult to control
and, in turn, ranks second place, after stroke, as a neurological
cause of years of life lost in the general population [21,22].

It is defined as death that occurs suddenly, unexpectedly,
not traumatic, or due to asphyxiation in patients with epilepsy,
without considering the presence of witnesses or evidence of a
previous epileptic seizure as relevant, but deaths secondary to
status are excluded epileptic. In these patients, the postmortem
pathological study should not reveal signs of an underlying toxi-
cological or anatomical cause of death [23].

To date, the mechanisms involved in SUDEP, why it affects
some patients and what relationship exists with the identified
risk factors have not yet been fully elucidated. However, some
comments can be made on the most recent studies.

It is agreed that the most important predisposing factor is
the history of generalized motor onset seizures and nocturnal
seizures. The risk has been estimated 24 times higher in young
people, especially between 20 and 40 years of age, without a
gender predilection [2,19].

Poor control of epileptic seizures has also been invoked, as
well as maintaining low plasma levels of anticonvulsant medica-
tion (MAC). The onset of the disease before the age of 16, and
its duration for more than 15 years to a lesser extent, are also
related.

Other studies have associated polytherapy and frequent
changes in MAC with SUDEP, which is related to treatment re-
fractoriness. Concomitant pathologies are also mentioned, with
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alcohol abuse having the greatest impact and others reported
such as dementia and asthma [24].

Alterations have been identified mainly in 3 mechanisms;
cardiovascular (tachy and bradyarrhythmias, asystole during cri-
sis), respiratory (central apnea, neurogenic pulmonary edema),
and in the autonomic system (sympathetic predominance and
sustained vagal dysfunction) [23].

A landmark study of physiological changes immediately pre-
ceding SUDEP identified a consistent pattern of cardiorespira-
tory collapse [21].

The high frequency of focal to bilateral tonic-clonic seizures
has been associated with hypermetabolism in regions of the
diencephalon, cerebellum, midbrain, and pons. These findings
suggest a possible association between SUDEP risk and func-
tional changes in brain regions that serve a variety of critical
functions, including cardiorespiratory regulation [25].

Epileptic seizures originating from the left hippocampus
seem to be related to greater changes in cardiac repolariza-
tion and Atrioventricular (AV) conduction. These alterations are
subtle, but underscore the notion of asymmetric lateralization
of cortical cardiac control, which in turn may reflect an elevated
risk of AV conduction disturbance in people with left mesial
temporal lobe epilepsy [26].

In addition, certain severe epilepsy syndromes, such as epi-
leptic encephalopathies, including Dravet Syndrome, expose
people to an increased risk of sudden death [27].

Recent findings indicate that preventing deaths from exter-
nal causes, such as suicide, unintentional injuries or homicides,
could be one of the priorities when seeking to improve survival
in this group of patients [28].

A five-fold increased risk of alcohol-specific deaths has been
observed in people with epilepsy compared to those without
epilepsy. Therefore, in people with epilepsy, a sensitive and sys-
tematically applied assessment of alcohol consumption, with
rapid access to quality treatment services, should be manda-
tory and play a key role in reducing health harms and mortality
[29].

Pharmacological and surgical efforts dedicated to achieving
seizure freedom may decrease the risk of SUDEP, but additional
measures (e.g., psychological consultations) could complement
care for patients with epilepsy who are nonadherent to treat-
ment or have refractory epilepsy treatment.

Therefore, it is necessary to better understand the main pre-
ventable causes of death, beyond SUDEP.

Drug resistance

On the other hand, drug resistance represents a significant
problem for the patient, with devastating consequences, in-
cluding persistence of seizures and morbidity derived from
epilepsy, medication, social isolation, unemployment and de-
creased quality of life.

Intractable chronic epilepsy, in turn, carries a poor prognosis,
with a mortality rate of 1/200 inhabitants/year as a direct con-
sequence of the seizures [15].

Some authors point out that mortality rates in cases refrac-
tory to medical treatment for all causes are lowest in children
aged 1-14 years (4.1 deaths/1000 inhabitants/year) and in-

crease with age (32.1 deaths per 1000 inhabitants /years be-
tween 55-72 years) [30].

In patients who are refractory to treatment, an increased risk
of sudden death is also described, as well as a significant health
cost derived from the use of new and multiple medications and
a greater need for health care.

For all these reasons, it is imperative to comprehensively
manage the patient with this disease and the need to take into
account possible prevention measures, such as adequate con-
trol of epileptic seizures, thus avoiding the possibility of drown-
ing, status and accidents [16].

The appropriate use of antiepileptic medication and the
timely and early use of surgery for patients with criteria must be
taken into account. Lifestyle changes must also be adequately
guided and psychiatric disorders, including possible suicides,
depression, psychosis and impulsivity, must be timely managed
[31].

Conclusion

Mortality in patients suffering from epilepsy is frequent and
in-depth knowledge of the medical professional who cares for
them is necessary in order to take preventive actions to mini-
mize the devastating effects of this disease, including death.
This leads us to reflect and take into account that comprehen-
sive management of the disease is essential.

References

1. Bender JE, et al. Some Aspects to Consider in Epilepsy Mortality.
CPQ Neurology and Psychology. 2019; 1(5): 01-07.

2. Bender JE. La epilepsia, un problema de salud a escala mundial.
Revista Habanera de Ciencias Médicas. 2018; 660-663.

3. Robertson J, Hatton C, Emerson E, Baines S. Mortality in people
with intellectual disabilities and epilepsy: A systematic review.
Seizure. 2015; 29: 123-133. https://www.seizure-journal.com/
article/51059-1311%2815%2900117-X/pdf

4. Bell GS, Neligan A, Sander JW. An unknown quantity-The
worldwide prevalence of epilepsy. Epilepsia. 2014; 55(7):
958-962. Available from: https://onlinelibrary.wiley.com/doi/
pdf/10.1111/epi.12605

5. Beghi E, Hesdorffer D. Prevalence of epilepsy-An unknown
quantity. Epilepsia. 2014; 55(7): 963-7. https://onlinelibrary.
wiley.com/doi/pdf/10.1111/epi.12579

6. Wojewodka G, Gulliford MC, Ashworth M, et al. Epilepsy and
mortality: A retrospective cohort analisis with a nested case-
control study identifying causes and risk factors from primary
care and linkage- derived data. BMJ Open. 2021; 11: e052841.
doi:10.1136/bmjopen-2021-052841.

7. Tiana N, Shawb EC, Zacka M, Kobaua R, Dykstrab H, et al. Cause-
specific mortality among children and young adults with epi-
lepsy: Results from the U.S. National Child Death Review Case
Reporting System. Epilepsy Behav. 2015; 31-34.

8. Quintana M, Sanchez- Lopez J, Mazuela G, et al. Incidence and
mortality in adults with epilepsy in northern Spain. Acta Neurol
Scand. 2021; 143: 27-33.

9. DeGiorgio CM, Curtis A, Carapetian A, et al. Why are epilepsy
mortality rates rising in the United States? A population- based
multiple cause- of- death study. BMJ Open. 2020; 10: e035767.

10.  Trinka E, Rainer LJ, Granbichler CA, Zimmermann G, Leitinger M.
Mortality, and life expectancy in Epilepsy and Status epilepticus-

scibasejournals.org

03



SciBase Neurology

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

current trends and future aspects. Front. Epidemiol. 2023; 3:
1081757. doi: 10.3389/fepid.2023.1081757.

Beghi E. The epidemiology of epilepsy. Neuroepidemiology.
2020; 54: 185-91. https://doi.org/10.1159/000503831.

Duble SN, Sanjeev T. Sudden unexpected death in Epilepsy. Indi-
an J Med Res. 2017; 145: 738-745. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5674543/.

Puteikis K, Mameniskiené R. Mortality among People with
Epilepsy: A Retrospective Nationwide Analysis from 2016 to
2019. Int J Environ Res Public Health. 2021; 18(19): 10512. doi:
10.3390/ijerph181910512.

Bell GS, Neligan A, Sander JW. An unknown quantity-The world-
wide prevalence of epilepsy. Epilepsia. 2014; 55(7): 958-962.
https://onlinelibrary.wiley.com/doi/pdf/10.1111/epi.12605

Bender dB. Atencidn al paciente con epilepsia. Ledn, Nicaragua.
Editorial Universitaria UNAN-Le6n. 2014.

Bender J, Santos M. Epidemiologia de las epilepsias. En: La aten-
cién integral del paciente con epilepsia. Bender J, Santos M,
Hernandez L. Primera edicion-Ciudad Juarez, Chihuahua, Méxi-
co: Universidad Auténoma de Ciudad Juarez, 2021; 31-40.

Linehan C, Berg A. Epidemiologic aspects of epilepsy. In: WYL-
LIE’'S TREATMENT OF EPILEPSY PRINCIPLES AND PRACTICE. 6th
edition. Wolters Kluwer. 2015; 47-62.

Nevalainen O, Simola M, Ansakorpi H, Raitanen J, Artama M, et
al. Epilepsy, excess deaths and years of life lost from external
causes. Eur J Epidemiol, 2016; 445-453.

Thurman DJ, Hesdorffer DC, French JA. Sudden unexpected
death in epilepsy: Assessing the public health burden. Epilepsia.
2014; 1479-1485.

Thurman D, Logroscino G, Beghi E, Hauser W, Hesdorffer D, et al.
The burden of premature mortality of epilepsy in high-income
countries: A systematic review from the Mortality Task Force of
the International League Against Epilepsy. Epilepsy. 2016. doi:
10.1111/epi.13604.

Whatley BP, Winston JS, Allen LA, Vos SB, Jha A, et al. Distinct
Patterns of Brain Metabolism in Patients at Risk of Sudden Un-

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

expected Death in Epilepsy. Front. Neurol. 2021; 12:623358. doi:
10.3389/fneur.2021.623358

Jonesa L, Thomas R. Sudden death in epilepsy: Insights from the
last 25 years. Seizure, 2017; 232-236.

Veldsquez M, de Marinis A, Benavides E. Muerte subita en epi-
lepsia. Rev Med Chile. 2018; 146: 902-908.

Shankar R, Walker M, McLean B, Laugharne R, Ferrand F, et al.
Steps to prevent SUDEP: the validity of risk factors in the SUDEP
and seizure safety checklist: a case control study. J Neurol. 2016;
263 (9): 1840-6.

Tawakol A, Ishai A, Takx RA, Figueroa AL, Ali A, et al. Relation
between resting amygdalar activity and cardiovascular events:
A longitudinal and cohort study. Lancet. 2017; 389: 834-45. doi:
10.1016/s0140-6736(16)31714-7

Pensel MC, Basili LM, Jordan A, Surges R. Atrioventricular Con-
duction in Mesial Temporal Lobe Seizures. Front. Neurol. 2021;
12:661391. doi: 10.3389/fneur.2021.661391

Bleakley LE, Soh MS, Bagnall RD, Sadleir LG, Gooley S, et al. Are
Variants Causing Cardiac Arrhythmia Risk Factors in Sudden Un-
expected Death in Epilepsy? Front. Neurol. 2020; 11: 925. doi:
10.3389/fneur.2020.00925.

Gorton HC, Webb RT, Carr MJ, DelPozo-Banos M, John A.
Ashcroft D.M. Riesgo de mortalidad antinatural en personas con
epilepsia. JAMA Neurol. 2018; 75 :929-9938. doi: 10.1001/jama-
neurol.2018.0333.

Gorton HC, Webb RT, Parisi R, Carr MJ, DelPozo-Banos M, et al.
Alcohol-Specific Mortality in People With Epilepsy: Cohort Stud-
ies in Two Independent Population-Based Datasets. Front. Neu-
rol. 2021; 11: 623139. doi: 10.3389/fneur.2020.623139

Devinsky O, Spruill T, Thurman D, et al. Recognizing and pre-
venting epilepsy-related mortality: A call for action. Neurology.
2016; 86: 779-786. http://n.neurology.org/content/neurolo-
gy/86/8/779.full.pdf

Bender JE, Gonzalez J. Evaluacidn clinica pre y postquirurgica.
En: Epilepsias farmacorresistentes. Su tratamiento en Cuba. Edi-
torial Ciencias Médicas, 2017; 9-20.

scibasejournals.org

04



