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Clinical characteristics and impact ol

of comorbidities on the prognosis of senile
epilepsy in Southwest China: a retrospective
cohort study
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Abstract

Background Senile epilepsy and its comorbidities pose a tremendous burden on patients and the society. This
study was aimed to investigate the clinical characteristics and comorbidities of senile epilepsy, as well as the impact
of comorbidities on the prognosis of senile epilepsy.

Methods Information of patients with senile epilepsy was retrospectively collected from three tertiary hospitals

in Southwest China between December 2014 and December 2022. A total of 154 patients met the inclusion criteria
and were divided into two groups based on the presence or absence of comorbidities. The prevalence, type, charac-
teristics, and impacts of the comorbidities were investigated. The characteristics of patients with and without comor-
bidities were also compared.

Results Eighty-one percent of patients with senile epilepsy had at least one comorbidity, and 36% had three or more
comorbidities. Eighteen different types of comorbidities were identified. The most common comorbidities were neu-
rological (61%), followed by cardiovascular (45%) and psychiatric (26%) comorbidities. More than one-third of patients
had bidirectional comorbidities, whereas more than half of the patients had additional causal comorbidities. Among
all types of comorbidities, neurological and psychiatric comorbidities were found to be associated with an increased
risk of recurrent seizures. Compared to patients without bidirectional comorbidities, those with at least one bidirec-
tional comorbidity had a lower rate of achieving seizure freedom. The higher the number of bidirectional comor-
bidities, the lower the seizure-free rate. Survival analysis revealed that patients with neurological comorbidities had

a higher risk of death.

Conclusions This study revealed a high comorbidity rate and a low seizure-freedom rate among patients with senile
epilepsy. In particular, neuropsychiatric comorbidities can increase the risk of seizures and affect the survival rate

of patients with senile epilepsy. Therefore, preventing and managing these comorbidities may improve seizure out-
comes and reduce mortality in this special population.
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Background

Epilepsy is a chronic neurological disorder that can
affect people of all ages. According to the Global Bur-
den of Diseases report, epilepsy is the third most com-
mon neurological condition, affecting an estimated
number of 65 million people globally. The prevalence
of epilepsy is approximately 6 per 1000 with an annual
incidence of ~68 per 100,000 persons [1]. Senile epi-
lepsy occurs after the age of 60 or 65 [2]. Although the
incidence and prevalence of epilepsy greatly vary across
different countries and regions with varying socio-
economic and cultural backgrounds, they are gener-
ally higher in the elderly individuals aged over 60 or
65 years than other age groups [3]. The current stud-
ies suggest that the annual incidence of epilepsy in the
elderly is approximately 100-134 per 100,000 [3, 4],
which is nearly twice as high as that in the younger
population [3], and the annual prevalence is approxi-
mately 1-5.4% [4, 5]. Moreover, the incidence and
prevalence of epilepsy among the elderly will grow
even higher with the increase of the elderly population.
Thus, epilepsy has emerged as the third most prevalent
disease of the nervous system in the elderly, only after
cerebrovascular disease and Alzheimer’s disease [6].

Comorbidity refers to the simultaneous occur-
rence of two or more medical conditions in the same
individual [7]. Patients with epilepsy may have one or
more comorbidities, such as physical, neurological, and
mental conditions [8-10]. The prevalence of comor-
bidities in patients with epilepsy is significantly higher
than that in the general population and in patients with
other chronic diseases. Studies have suggested that
there may be common pathophysiological mechanisms
between epilepsy and its comorbidities [8—10]. Comor-
bidities with causal effects can significantly impact
the prognosis of epilepsy such as post-stroke epilepsy,
which account for about 10% [10]. This is followed by
bidirectional comorbidities, in which epilepsy and
other conditions affect each other but with no causal
relationship, such as anxiety and depression. Therefore,
comorbidities are increasingly recognized as an impor-
tant factor affecting the prognosis and quality of life of
epilepsy patients [9].

Although the number of elderly epilepsy patients is
increasing, there is still a large gap in the prevalence
of comorbidities in patients with senile epilepsy and
the impact of the comorbidities on the prognosis of
senile epilepsy [11]. Therefore, this retrospective study
was conducted to investigate the relationship between
senile epilepsy and its comorbidities in Southwest
China and the impact of comorbidities on prognosis,
including seizure outcomes and survival.
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Methods

Sources of study data

Information of senile epilepsy patients was collected
from the outpatient and inpatient systems in West
China Hospital of Sichuan University, the Second Peo-
ple’s Hospital of Yibin, and Chengdu Shangjin Nanfu
Hospital from December 2014 to December 2022. The
inclusion criteria were epilepsy onset after the age of
60, availability of reliable and complete data on comor-
bidities, and treatment duration of more than one year.
All the relevant data were collected from the medical
record systems and through in-person or telephone
interviews with the patients.

Measurement

General information

General information included sex, age, educational level,
and place of residence. The levels of education were clas-
sified as illiterate, primary school level, junior high school
level, senior high school level, and college level.

Clinical characteristics of epilepsy

The clinical characteristics of epilepsy included the age
of onset, age of diagnosis, duration of epilepsy, seizure
frequency, etiology of epilepsy, seizure type, number of
anti-seizure medications (ASMs), neuroimaging, and
electroencephalogram (EEG). The etiologies of epilepsy
and types of seizure were categorized according to the
recent recommendations of the International League
Against Epilepsy (ILAE 2017) [12].

Comorbidities

Information on comorbidities was obtained by review-
ing the medical history and records, in accordance with
the International Classification of Diseases, 10th Revi-
sion (ICD-10 codes). Depression, anxiety, dementia,
and psychotic disorders were classified as bidirectional
comorbidities of epilepsy [9]. Cerebral infarction, trau-
matic brain injury, cerebral hemorrhage, intracranial
tumor, and cerebrovascular malformation were classified
as causal comorbidities. Comorbidities not of the above
two categories were classified as other comorbidities. The
comorbidities documented in this study occurred before
the onset of senile epilepsy.

Outcomes

The seizure control status of patients was catego-
rized as “seizure-free,” “treatment failure,” or “uncer-
tain” according to the ILAE 2010 treatment consensus
[13]. Seizure-free was defined as being free from sei-
zures for a minimum period of three times the longest
inter-seizure interval before intervention (determined
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from seizures occurring within the past 12 months)
or 12 months, whichever was longer. Treatment fail-
ure was defined as the recurrence of seizures despite a
proper and adequate intervention; otherwise, the out-
come was designated as uncertain [13]. Seizure out-
comes in this study were classified as either seizure-free
or seizure-uncontrolled (indicating treatment failure or
uncertainty).

Statistical analysis

For statistical analysis, we used the Chinese version
of IBM SPSS Statistics 27. A statistically significant
result had a two-tailed significance level of P<0.05.
Qualitative data are presented as ratios or rates, while
quantitative data are presented as the mean + standard
deviation. Patients were categorized into the comor-
bidity group and the non-comorbidity group. Differ-
ences between the two groups were analyzed with the
t/t’ test (when the variance was uneven, the ¢’ test was
used) or the chi-square test/Fisher’s exact test. Spear-
man rank correlation test was used to analyze the
association between ordinal variables and patient out-
comes. Univariate logistic regression was performed
on the above variables to calculate the crude odds ratio
(OR). Thereafter, general information and epilepsy
characteristics were included in the model, and the
variable selection method was "forward: conditional”.
In this process, variables with P<0.05 were included
in the model, while those with P>0.10 were excluded.
The adjusted OR was subsequently obtained. Sur-
vival analysis was conducted using the Kaplan—Meier
method. The survival time was defined as the total
duration of senile epilepsy, whereas death was identi-
fied as the primary outcome. Crude hazard ratios were
calculated using Cox regression analysis.

Results

Characteristics of senile epilepsy

One hundred and fifty-four patients with senile epi-
lepsy were enrolled in this study. The general data and
clinical characteristics of these patients are presented
in Table 1. There were no significant differences in sex,
age, education, or place of residence between senile
epilepsy patients with and without comorbidities. There
was also no significant difference in age of onset, age of
diagnosis, duration of disease, and number of ASMs.
However, the patients with comorbidities were more
likely to have focal seizures, structural lesions, and
abnormal neuroimaging and EEG features. In terms of
seizure outcome, 45% (69/154) of the included patients
were seizure-free.
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Comorbidities of senile epilepsy

One hundred and twenty-five patients had at least
one comorbidity. As shown in Fig. 1, the total number
of comorbidities in each patient ranged 1-7. Specifi-
cally, 35 (23%) patients had one comorbidity, 34 (22%)
had two comorbidities, 34 (22%) had three comorbidi-
ties, and 22 (14%) had more than three comorbidities.
A total of 18 different types of comorbidities were
identified. The most common comorbidities were neu-
rological (61%), followed by cardiovascular (45%), psy-
chiatric/mental (26%), endocrine and metabolic (20%),
respiratory (4%), neoplasms (extracranial) (3%), and
other diseases (2%). Of the neurological diseases, cer-
ebrovascular diseases were the most common, affecting
52 of 154 cases.

In addition, 36% of the patients in the comorbidity
group had bidirectional comorbidities including depres-
sion, anxiety, dementia, and psychotic disorders. More
specifically, 18% had one, 14% had two, and 4% had three
bidirectional comorbidities. The causal comorbidities
included cerebral infarction, traumatic brain injury, cer-
ebral hemorrhage, intracranial tumor, and cerebrovas-
cular malformation. Eighty-one (52%) had at least one
causal comorbidity, including one patient with two
causal comorbidities and 80 patients with only one causal
comorbidity.

Effect of comorbidities on the seizure-freedom rate

There was a significant difference in the seizure-free-
dom rate between patients with and without comor-
bidities (Table 2). However, the significance diminished
after adjusting for the confounding factors.

The rate of seizure freedom was significantly lower
in patients with epilepsy who had neurological or psy-
chiatric comorbidities compared to those with other
comorbidities. The presence of neurological comorbid-
ity increased the risk of seizures by 120.4% (crude OR
[95%]=2.204 (1.139, 4.265); adjusted OR [95%]=1.705
[0.844, 3.443]), while the comorbid mental disorders
increased the risk of seizures by 221.8% (crude OR
[95%] =3.218 [1.440, 7.194]; adjusted OR [95%] =2.606
[1.124, 6.041]). The patients with other comorbidities did
not show significant difference in the seizure freedom
rate from those without comorbidities.

Patients with at least one bidirectional comorbid-
ity had a lower seizure-freedom rate compared to those
without bidirectional comorbidities. Thus, the higher the
rate of bidirectional comorbidities, the lower the prob-
ability of seizure-freedom. Patients with bidirectional
comorbidity had a nearly 116% higher risk of seizure
than those without bidirectional comorbidities (crude
OR [95% CI]=2.473 [1.235, 4.954]; adjusted OR [95%



Cao et al. Acta Epileptologica (2024) 6:11 Page 4 of 10

Table 1 Comparison of the general information and clinical characteristics of elder patients with and without comorbidities

Patients without Patients with Overall X/t v P-value
comorbidity comorbidities
n (%) / Mean+SD n (%) / Mean +SD n (%) / Mean +SD
General informa- Sex
tion Female 6 (20.7%) 46 (36.8%) 52 (33.8%) 273 1 0098
Male 23 (79.3%) 79 (63.2%) 102 (66.2%)
Age (years) 70.76+5.75 71.54+6.55 7140+6.40 -0.59 152 0.553
Education
llliteracy 3(10.3%) 27 (21.6%) 30 (19.5%) Fisher's exact test 0.443
Primary school 11 (37.9%) 37 (29.6%) 48 (31.2%)
Junior high school 8 (27.6%) 41 (32.8%) 49 (31.8%)
Senior high school 2 (6.9%) 8 (6.4%) 10 (6.5%)
University 5(17.2%) 12 (9.6%) 17 (11.0%)
Residence
Rural areas 9 (31.0%) 49 (39.2%) 58 (37.7%) 0.668 1 0414
Towns and cities 20 (69.0%) 76 (60.8%) 96 (62.3%)
Characteristics of Age of onset 66.17+5.53 67.54+6.40 67.28+6.25 -1.06 152 0290
epilepsy Age at diagnosis 67.00+£547 68.20+£6.43 67.98+6.27 -0.93 152 0354
Duration before 9.88+11.76 795+7.61 8.31+853 1.10 152 0274
diagnosis (months)
Duration of disease  4.59+3.53 400+3.36 411+£339 083 152 0406
(years)
Seizure frequency  0.68+0.90 0.87+1.22 0.84+1.17 -0.81 152 0418
before diagnosis
(times/month)
Number of seizures 6.93+7.92 595+6.16 6.14+6.51 0.73 152 0467
before diagnosis
Seizure type
Unknown 6 (20.7%) 11 (8.8%) 17 (11.0%) Fisher’s exact test 0.029*
Generalized 4 (13.8%) 7 (5.6%) 11 (7.1%)
Focal 19 (65.5%) 107 (85.6%) 126 (81.8%)
Etiology
Unknown 23 (79.3%) 25 (20.0%) 48 (31.2%) Fisher's exact test <0.007%***
Metabolic 0(0.0%) 4(3.2%) 4(2.6%)
Infectious 1(3.4%) 0 (0.0%) 1 (.6%)
Structural 5(17.2%) 96 (76.8%) 101 (65.6%)
Number of ASM
0 1 (3.4%) 2 (1.6%) 3(1.9%) Fisher's exact test 0.294
1 26 (89.7%) 98 (78.4%) 124 (80.5%)
2 2 (6.9%) 24(19.2%) 26 (16.9%)
3 0(0.0%) 1 (0.8%) 1 (.6%)
Neuroimaging
Normal 16 (55.2%) 16 (12.8%) 32 (20.8%) 2843 2 <0.001***
Non-specific 6 (20.7%) 22 (17.6%) 28 (18.2%)
Abnormal 7 (24.1%) 87 (69.6%) 94 (61.0%)
EEG
Normal 9(31.0%) 14 (11.2%) 23 (14.9%) Fisher's exact test 0.027*
Non-epileptiform 4 (13.8%) 33 (26.4%) 37 (24.0%)
Epileptiform 16 (55.2%) 78 (62.4%) 94 (61.0%)

" . P<0.05; *** P<0.001
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Fig. 1 Number of patients with various comorbidities

CI]=2.162 [1.037, 4.506]). Furthermore, each addition
of one bidirectional comorbidity was associated with a
58% increased risk of exacerbating the condition (crude
OR [95% CI]=1.713 [1.139, 2.577]; adjusted OR [95%
CI]=1.578 [1.034, 2.408]).

In terms of the causal comorbidities, there was no sta-
tistical difference in the rate of seizure-free outcomes
between those with and without at least one causal
comorbidity.

Effect of comorbidities on survival

During the follow-up, 10 out of the 154 (6%) patients
died. Three patients died from prolonged status epilep-
ticus, whereas seven died from other causes, including

alcoholic cirrhosis, severe pneumonia (n=2), lung can-
cer, esophageal cancer, cerebral infarction, and heart
failure.

As shown in Fig. 2a, there was no death among patients
without comorbidity, while 10 of 125 (8%) patients in the
comorbidity group died. However, survival analysis did
not show a statistical significance.

There was no significant difference in the survival rate
between patients with a specific type of comorbidity and
those without that type (Fig. 2b—f), except that those with
comorbid neurological conditions had lower survival rate
than those without comorbid neurological conditions.

In addition, there was no significant difference in
the survival rate between patients with and without
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Fig. 2 Survival curve analysis showing different survival rates in patients with versus without comorbidities. a Patients with comorbidities had
a lower survival rate than those without any comorbidity. b A lower survival rate was observed in patients with comorbid neurological diseases
than those without. c-f The survival rate did not differ between patients with other system diseases and those without. g The survival rate did
not differ between patients with and without bidirectional comorbidities. h The survival rate did not differ between patients with and without
causal comorbidities. i The survival rate was lower in patients with other comorbidities than in those without other comorbidities

bidirectional comorbidities (Fig. 2g). Similarly, there was
no statistically significant difference in survival between
those with and without causal comorbidities (Fig. 2h).
However, there was a significant difference in survival
between patients with and without other comorbidities
(Fig. 2i).

Discussion

The elderly is a distinct population, alongside children
and pregnant women. A series of health problems can
occur among the elderly due to various physiological
changes during the aging process. The coexistence of
aging and epilepsy inevitably leads to a prognosis that dif-
fers from that in other age groups. Elderly patients often
have a large number of underlying diseases. In this retro-
spective cohort study, we investigated the current status

of senile epilepsy and its comorbidities in China and also
explored the impact of the comorbidities on the progno-
sis of senile epilepsy.

Our study found that the main seizure type among
people with senile epilepsy was focal seizures, which is
consistent with previous studies [2, 14—17]. The most
prevalent cause of senile epilepsy was structural lesions,
particularly brain abnormalities caused by cerebrovas-
cular diseases such as stroke, as previously reported by
other studies [18, 19]. Although the exact etiology of epi-
lepsy is unknown, stroke is the most commonly reported
cause of epilepsy, accounting for 30-50% of cases, fol-
lowed by degenerative diseases and tumors [3-5, 20, 21].
Consistently, in this study, the main cause of senile epi-
lepsy is still structural abnormalities, particularly struc-
tural lesions caused by cerebrovascular diseases.
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In our study, the seizure-freedom rate among patients
with senile epilepsy was only 45%, which was lower than
the rate in other populations (70%). This may be because
the study population mostly came from rural areas and
had lower educational levels, which are often associated
with poor health awareness, lower compliance, and thus
worse treatment outcomes. In addition, compared with
younger patients, older patients with epilepsy have more
structural etiologies, which may also have contributed to
the lower seizure-freedom rate.

Furthermore, our study found that senile epilepsy
patients had more comorbidities compared with epi-
lepsy patients from other age groups [8]. The types of
comorbidities were also different from those of other
age groups. In population-based studies, the prevalence
of psychiatric comorbidities is three times higher among
people with epilepsy compared with others over the life-
time. Mood disorders, such as anxiety and depression,
are the most common comorbidities in both adults and
pediatric populations, whereas attention deficit hyper-
activity disorder is most common in children. The most
common neurological comorbidities in patients with epi-
lepsy are stroke and migraine, with migraine being more
prevalent among younger patients while stroke being
more common in older patients [22, 23]. Consistently, in
this study, the most common neurological comorbidity
was also stroke.

Our study suggests that the presence of comorbidities
may decrease the probability of seizure freedom in senile
epilepsy. Consistent with previous studies [8], here we
found a trend toward lower seizure-freedom rate with
increased number of comorbidities. However, the trend
was not statistically significant after adjusting for con-
founding factors, which may be attributed to the small
sample size in this study. Therefore, future studies with
larger sample sizes are needed to explore the effects of
comorbidities on the prognosis of epilepsy in the elderly.

In our study, the presence of neurological and psy-
chiatric comorbidities was associated with a decreased
probability of achieving seizure freedom. Neurological
comorbidities, such as stroke, are more likely to result
from structural changes in the brain, thus increasing
the risk of recurrent seizures in elderly patients, possi-
bly due to a causal effect. In addition, there may also be
bidirectional effects. For example, dementia in people
with epilepsy can lead to functional deterioration and
behavioral changes, which, in turn, further aggravate
the prognosis [24]. Previous studies have reported that
stroke is the strongest independent predictor of acute
symptomatic seizures and new seizures in people aged
over 65 years [25, 26]. In the present study, depression
(32/54) and anxiety (31/154) were the most common psy-
chiatric comorbidities, which is consistent with previous
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studies [27-29]. Psychiatric comorbidities have nega-
tive impacts on the prognosis of epilepsy in the elderly
population. We found a lower rate of seizure freedom in
patients with anxiety and depression, which is consist-
ent with previous reports [30]. Indeed, anxiety/depres-
sion and epilepsy may influence each other. The presence
of psychiatric comorbidities will reduce the threshold
of seizures and hinder the effective control of seizures,
thus affecting the prognosis of epilepsy [31, 32]. Here, we
found that patients with at least one bidirectional comor-
bidity had a lower rate of seizure freedom compared to
those with no bidirectional comorbidity; moreover, the
seizure-freedom rate decreased with increased number
of bidirectional comorbidities. Therefore, psychiatric
comorbidities should be addressed in each patient and
properly managed to improve seizure control and the
overall quality of life.

Our study has some limitations. First, this study was a
retrospective study, thus there might be an information
bias. The patient data were obtained primarily from the
medical record system and by patient interview, which
may have contributed to the missing of some informa-
tion. Second, the sample size of this study was small,
which may be a potential cause of the failure to detect
statistical significance. Since the participants in this
study were from only three tertiary hospitals in south-
west China, there may be some selection bias. For exam-
ple, patients from some less-developed regions, and
those who were treated by general practitioners were not
included. Therefore, the generalization of this result may
be limited. Large-scale prospective cohort studies are
needed to fully clarify the relationship between comor-
bidities and epilepsy outcomes in older adults.

Conclusions

Our study revealed a high comorbidity rate and a low
seizure-freedom rate among patients with senile epilepsy.
Particularly, neuropsychiatric comorbidities can increase
the risk of seizures and affect the survival rate in elderly
patients with epilepsy. Our findings suggest that preven-
tion and early treatment of comorbidities in patients with
senile epilepsy may improve their outcomes and reduce
the risk of death.
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