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Design: The study was a systematic review and critical appraisal with a meta-analysis of cohort studies, both pro-
spective and retrospective.
Material and method: In a literature search, a total of 45 cohort studies were identified. A random effect model was

Keywords: . . . . .
SU}l’)Vl‘iZP used to synthesize the results. Heterogeneity between studies was examined by subgroup and meta-regression
Mortality analysis. The small-study effect was evaluated and not corrected for by the “trim and fill” method because of great
Epilepsy heterogeneity.

Meta-analysis

Results: A substantial heterogeneity was present. The pooled estimated incidence rate for SUDEP was 1.4/1000
patient years. A meta-regression pinpointed a negative association between the incidence rate of SUDEP and
the mean follow-up time and a positive association with the mean age of the patient. The definition of epilepsy
showed statistical significance, with a higher incidence rate of SUDEP in studies where the definition of epilepsy
was described and clear (p = 0.019) compared with studies having an inadequate or failing epilepsy definition.
Conclusion: Evidence from this study suggests a high incidence rate of sudden death in epilepsy. Its incidence rate
was 23 times the incidence rate of sudden death in the total population of the same age. There was heterogeneity
and variability of incidence rate depending on the quality of the study and on the definition of epilepsy and the

mean age of the patients.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

Sudden unexpected death in epilepsy (SUDEP) is a sudden, unex-
pected, nontraumatic, nondrowning death in an individual with epi-
lepsy, witnessed or unwitnessed, in which postmortem examination
does not reveal an anatomical or toxicological cause of death. In definite
SUDEP, an autopsy has confirmed this absence of an anatomical or tox-
icological cause. Probable SUDEP are cases without autopsy, with the
circumstances of death still being strongly indicative. Possible SUDEP
implies that a SUDEP situation should be considered among the expla-
nations of the death. Epilepsy has been shown to be associated with a
two- or three-fold mortality risk in people who have it compared with
the general population. The underlying cause of the epilepsy as well as
the comorbidities may partly explain the reduced lifetime expectancy.
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Seizure-related death can be attributed to status epilepticus, accidents,
or SUDEP [1-4].

Sudden unexpected death in epilepsy is a tragic event with broad im-
pacts in families. In the community, it is a worldwide public health prob-
lem. The causes of SUDEP are still unknown, and more than one single
mechanism may play a role. An important risk factor seems to be the oc-
currence of generalized tonic-clonic seizures. Previous estimates indi-
cate that the SUDEP risk in young patients with epilepsy is up to 24
times higher than in the general population of a similar age. However,
North American studies have demonstrated a variation in incidence at
least ranging from 0.35 to 2.7 cases per 1000 patient years [5,6]. Accord-
ing to Tomson et al. [7], the estimates may be dependent on variation in
patient selection criteria and the chosen methods of the study and its
analysis. The SUDEP risk seems generally lower in children [8,9]. In
young and adult people, the SUDEP incidence increases in cohorts with
severe and therapy-resistant epilepsy [4,10].

Hence, the aim of our study was (1) to pool the estimates of the in-
cidence of SUDEP in different populations of patients with epilepsy,
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then (2) to explore if patient level (e.g., gender, age) and study level
(e.g., study design) variables were associated with this estimated inci-
dence rate, and (3) to compare the pooled incidence rate with the inci-
dence of SUDEP in the total population matched for age.

2. Methods
2.1. Literature search

Assisted by a qualified medical librarian, we searched the Cochrane
Central Register of Controlled Trials (1970-2014), Medline/PubMed
(1966-2014), and Embase (1980-2014). A combination of keywords
and similar strategies was used to identify previously published meta-
analyses and reviews. In addition, we manually searched conference
proceedings and textbooks; screened the reference lists of all papers;
and contacted investigators, experts, and translators. The last update
for research was done on January 1st, 2015. No limitation on language
was considered (Fig. 1).

2.2. Study selection

Prospective and retrospective cohort studies on patients with epi-
lepsy were included. The major outcome chosen was the incidence
rate of SUDEP in events per patient year because of the variability of
the follow-up time. Cohorts not permitting quantification of incidence
rates of SUDEP in patient years were not included. Two reviewers inde-
pendently evaluated the reports for eligibility. Finally, 45 cohorts were
considered eligible for the incidence study of SUDEP [5,9,11-50]
(Table 1).

2.3. Quality assessment of the cohort studies: the component approach

Unfortunately, there is no agreed “gold standard” appraisal tool for
evaluating quality in observational epidemiologic studies, and there
are many tools from which to choose. For the purpose of critically ap-
praising cohort studies, we used a checklist based on recommendations
by Elwood [51] including (a) methods for selecting study participant;

Medline/Pubmed, Embase, Ovid

Closing date 10 January 2015

\4

494 references identified

\ 4

412 not relevant (content different
from study aim, data not possible to
process, no incidence estimation,
dual publication)

\4

82 potentially eligible studies
for incidence study of SUDEP

37 not appropriate for inclusion because of
lack of SUDEP incidence rate information
in patient years

45 studies included in the
meta-analysis of the
incidence rate of SUDEP

Fig. 1. Flow chart of the literature searches for the systematic review of studies on the incidence of SUDEP.
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