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Abstract

Objective: The aim of this systematic review and meta-analysis was to evaluate the prevalence of Post-Stroke Seizure in Iranian

patients.

Methods:. For findings the related studies, the researchers searched the electronic databases including the international databases
(MEDLINE [PUBMEDINTERFACE], GOOGLE SCHOLAR and ISI web of science [web of scientific interface]), the national

databases (MAGIRAN, SID), and the related national journal.

Results: Based on the results of random effects model, the Prevalence of Post-Stroke Seizure in Iranian patients in 2910 patients

was %04.3(95% confidence interval [CI]: 3.6, 5.1, I = 93.1%).

Conclusion: The prevalence of post-stroke seizures was higher than in previous studies. Which indicates the importance of

diagnostic tests for early prevention and treatment.

K eywor ds: Seizure, Stroke, Risk Factors, prevalence

Introduction

Stroke is one of the main causes of long-term physical,
cognitive, emotional, and social disabilities (1).
Moreover, in addition to acute neurological disorders,
there are rare complications that are commonly
ignored (2). These complications have significant
effects on the person’s quality of life as well as
rehabilitation  results and  likelihood.  These
complications include post-stroke seizure, dementia,
depression, and fatigue (3).

Epileptic seizures have remarkable psychological and
social effects on the patients (4). Even in individuals
with minor epilepsy that has been satisfactorily
controlled, the reports have indicated that the health-
related quality of life (especially in terms of social
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function) has been significantly lower than normal
level of the society (5, 6).The slope of seizure’s
cumulative incidence curve increases with age; at
higher ages, men’s risk of suffering from seizure is
higher than that of women(7). These findings are

especially related to local seizures (8). The
pathophysiology of post-stroke seizure is not
completely clear. However, some hypothetical

mechanisms have been defined. The studies have
indicated that in the acute phase of stroke, the
occurrence of some changes including cerebral edema,
cytotoxic changes in brain cells, and changes in
neurotransmitter activities are the predisposing factors
of seizure attacks. In addition to effective local factors
in brain, the incidence of systemic changes such as
acidosis and electrolyte imbalance are also effective in
the occurrence of these attacks (9).
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In comparison to the other age groups, the incidence
rate of seizure is higher in children and the elderly.
The studies have indicated that almost 30% of new
seizures occur in individuals older than 65 years. The
prevalence rate of seizure in individuals older than 70
years is twice than that of the children (10).When the
population’s mean age increases, there will be a rapid
increase in the number of patients with adult and
elderly seizures (with cerebrovascular causes),
neurodegenerative disease, and brain tumors (11).

Stroke is the most common known cause of frequent
seizures . In the elderly, the treatment of seizure is
commonly long-term (up to the end of their lives) and
calls for high accuracy in selecting the required drugs
(12). Moreover, these individuals are more susceptible
to complications of antiepileptic drugs .The main
cause of this susceptibility is the presence of other
concurrent diseases (calling for drug therapy) and age-
associated decreased renal and hepatic function in the
elderly (13).

The effect of epileptic seizures is not clear in the
prognosis of stroke (14). The evident effect of post-
stroke seizure on the patients’ early death and
functional results has been observed over the long
term (15).If epileptic seizures worsen the prognosis,
the preventive wuse of anti-seizure drugs is
recommended for some patients at risk (16). However,
given the common clinical approach, the treatment is
required to be initiated only after the second attack.
Some studies have indicated that a seizure occurring
right after a stroke does not need any kind of treatment
(17).In an elderly population, given the improved
methods of stroke treatment (resulting in the patients’
increased survival rate), it is highly critical to find
methods for preventing seizures having significant
social and psychological effects on patients’ lives (18).

M ethods
Eligibility criteria

The method applied for this systematic review was
PRISMA  guidelines (Moher et al, 2009).
Observational studies were included in the present
study as well. Moreover, case studies, case reports,
clinical trials, and reviews (systematic and narrative
reviews) were excluded. The related literature was
collected by using medical subject headings (MeSH)
and keywords related to seizure in Iran. For findings
the related studies, the researchers searched the
electronic databases including the international
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databases (MEDLINE [PUBMEDINTERFACE],
GOOGLE SCHOLAR and ISI web of science [web of
scientific  interface]), the national databases

(MAGIRAN, SID), and the related national journal.
The formal screening procedure was conducted by two
researchers and based on the eligibility criteria as well
as consensus (in case of disagreements). The full texts
of the articles were provided for all headings having
the required eligibility criteria. Other information was
collected from the study, so that all questions
regarding the eligibility criteria were responded. The
exclusion criteria were recorded. None of the authors
of the review had any prejudices about the journals,
authors, and institutions related to the study. The data
extraction items included the general information
(corresponding  author, publication year, and
province), characteristics of the study (study design,
sampling method, data collection tool, research

location, sample size, abbreviated heading,
characteristics of the questionnaire, and psychometric
features), and participants’ characteristics

(demography and sample size). Hoy et al’s risk of bias
tool was applied for assessing the quality of the study
(Hoy et al, 2012).

Results
Research selection

In total, in the initial search, as many as 242 articles
were obtained from different databases. From 242
non-duplicate studies, 211 articles were excluded for
having non-related subjects. From the remaining 31
studies, 4 cases had the required legibility criteria.
From 6 excluded articles, 2 cases were reviews, two
articles were qualitative, 1 cases were letters to the
editor, 1 cases were not full texts.

Characteristics of the study

These studies had been conducted on 2910
participants. The main design of the studies was cross
sectional. These studies had been conducted only in 4
provinces out of 31 provinces of the country. studies
were from Babol, Birjand , Zanjan and Rasht
Province. Most of the studies had been conducted in
medical centers (n=3). The studies had been conducted
with a simple random sampling method and had low
likelihood bias (n=3) (figure 1).
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Table 1: Characteristics of final included studies about Prevalence of Post-Stroke Seizure in Iranian patients

ID Author Year N Province Prevalence Bias
1 Ahmadi 2006 250 Babol 0.17/24 Low
2 Ghandehari 2005 1000 Birjand 0.06/1 Moderate
3 Golipour 2009 404 Zanjan 0.04 Low
4 Saberi 2017 1256 Rasht 0.03/3 Moderate
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Meta-analysis Prevalence of Post-Stroke Seizure in Prevalence of Post-Stroke Seizure in Iranian patients

Iranian patients in 2910 patients was %04.3(95% confidence interval
[CI]: 3.6, 5.1,1=93.1%) (table 2 ) .

Based on the results of random effects model, the

Table 2: Prevalence of Post-Stroke Seizure in Iranian patients

Study Year ES 95% conf. Interval Ypweight
Low Up
Ahmadi® 2006 0.17 0.125 0.215 2.53
Ghandehari?' 2005 0.06 0.046 0.074 27.34
Golipour™ 2009 0.04 0.022 0.058 16.54
Saberi? 2017 0.03 0.020 0.040 53.59
PooledES - 0.043 0.036  0.051 100
Study %
ID ES (95% CI) Weight
Ahmadi (2006) ——=—— 0.17 (0.12, 0.22) 2.53
Ghandehari (2005) —.— 0.06 (0.05, 0.07) 27.34
Golipour (2009) —.— 0.04 (0.02, 0.06) 16.54
Saberi (2017) = 0.03 (0.02, 0.04) 53.59
Overall (I-squared = 93.1%, p = 0.000) @ 0.04 (0.04, 0.05) 100.00
—.2IlS o .2I15

Fig. 2 :The Prevalence of Post-Stroke Seizure in Iranian patients and its 95% interval for the studied cases according
to the year and the city where the study was conducted based on the model of the random effects model. The midpoint
of each section of the line estimates the% value and the length of the lines showing the 95% confidence interval in
each study.
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FIG. 3. Meta-regression between Publication (years) and Prevalence of Post-Stroke Seizure in Iranian patients
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Discussion

Based on the results of random effects model, the
Prevalence of Post-Stroke Seizure in Iranian patients
in 2910 patients was %4.3(95% confidence interval
[CI]: 3.6, 5.1, I = 93.1%) .The increased mean age of
the population results in the increased population of
the elderly. In this age group, given the presence of
concurrent diseases, the patients are required to use
numerous drugs. Thus, neurologists are facing a new
challenge for controlling seizure in the elderly (19).
The main cause of 32% of seizures is stroke.
Moreover, 14% of seizure cases are due to brain
tumors, and 25% of them have no clear and definite
cause (14). Epilepsy treatment is a long-term process
in the elderly and it will continue up to the end of their
lives. The first choice is commonly the last one. The
frequency of post-stroke seizure attacks has been
reported differently in different studies. There are two
review studies in this regard. In the study conducted
by Camilo et al, it has been reported that the rate of
early post-ischemic stroke seizures ranged from 2 to
33%, and the rate of late seizures ranged from 3 to
67% (17).The difference in the frequency rate of post-
stroke seizure in different studies is likely due to the
differences in the number of patients, follow-up
duration, the time range defined for distinguishing
early seizures from the late ones, definition of post-
stroke seizure attack, and the exclusion of
hemorrhagic cerebrovascular accident in different
studies. However, what is worth noting is that if the
follow-up duration increases(i.e. longer post-stroke
time), it will not result in the increased incidence of
seizure. In other words, if the patient is susceptible to
seizure incidence, the seizure commonly occurs a
short time after the stroke. If the seizure does not
occur shortly after the stroke, it will be less likely to
occur in the following years.

Conclusion

The prevalence of post-stroke seizures was higher than
in previous studies. Which indicates the importance of
diagnostic tests for early prevention and treatment.
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