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Are Patients With Alcohol-Related Seizures a Specific Subgroup?
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ABSTRACT

Objective: Alcohol-related seizures are acute
symptomatic seizures most frequently associated
with alcohol withdrawal. However, little is known
about the phenotypic characteristics of patients with
alcohol-related seizures. This study evaluated the
clinical features and personality traits of alcohol use
disorder patients with alcohol-related seizures.

Methods: This comparative correlational study
assessed the clinical and psychological covariates
of alcohol-related seizures. A total of 144 alcohol-
dependent patients were recruited from an
alcoholism unit from January 2017 to January 2019
and divided into 2 subgroups: alcohol-dependent
patients reporting alcohol-related seizures and
alcohol-dependent patients with no history of
alcohol-related seizures.

Results: The alcohol-related seizures subgroup
significantly started to abuse (F=4.1, P=.019) and
depend (F=0.12, P=.008) on alcohol at an earlier age
and had more alcohol detoxification episodes (F=4.4,
P=.048), a higher degree of alcohol dependence
severity (F=0.30, P=.009), and a more frequent family
history of alcoholism (x>=4.9, P=.026). These patients
also had lower levels of openness to experience
(F=4.0, P=.029) after adjustment for current age, age
at onset of alcohol misuse and dependence, severity
of alcohol dependence level, number of previous
alcohol detoxifications, and family history.

Conclusions: The findings will help clinicians better
understand this subgroup of patients and highlight
the importance of considering personality traits and
other clinical features when tailoring treatment for
these individuals.
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A lcohol consumption is one of the leading preventable risk factors
for population health worldwide.! Alcohol use disorder (AUD,
DSM-5 criteria) is a common medical problem related to the misuse
of alcohol.

Alcohol-related seizures are acute seizures related to alcohol
consumption. Although acute intoxication may precipitate seizures,
alcohol-related seizures are most frequently associated with alcohol
withdrawal,® occurring in up to 30% of patients experiencing alcohol
withdrawal* as a rebound phenomenon after abrupt cessation of
prolonged intoxication.” The withdrawal symptoms typically occur
within 8 hours of stopping heavy or prolonged drinking, reach maximal
intensity on day 2, and resolve by day 4 to 5.° Severe withdrawal
occurs in about 5% of patients and can also induce delirium tremens,
wherein generalized tonic-clonic seizures, postictal confusion, and
disorientation are more obvious signs of severe withdrawal.’

Seizures can be defined as transient signs and symptoms due to
abnormal, excessive, or synchronous neuronal activity in the brain.
They comprise a broader spectrum of clinical manifestations rather
than a specific disease entity,® as several diseases can lead to clinical
seizures, namely febrile states and nonepileptic physiologic events
such as alcohol and sedative deprivation. If not appropriately treated,
alcohol abuse can cause status epilepticus in 9%-25% of patients, and
this condition may be these patients’ first presentation.? Alcohol abuse
is also a major risk factor for epilepsy, which is overrepresented in those
dependent on alcohol.?

Although alcohol-related seizures are common and dangerous
manifestations of AUD, the literature seems to show reduced interest
in this occurrence. Studies are scarce and focus primarily on the
electrophysiology, pathophysiology, and clinical management of
alcohol-related seizures,? and little is known about the phenotypic
characteristics of these patients. A few studies®” have attempted to
risk stratify patients at risk for alcohol-related seizures, while others
explored the clinical course of AUD?® or the potential associations
between alcohol-related seizures and depression, age, and mild
cognitive impairment.”!? In this regard, Lesch et al'! argue that patients
with alcohol-related seizures but without epilepsy are physiologically
vulnerable to relapse and craving. In fact, alcohol is commonly used as
“self-medication” to prevent withdrawal symptoms.!2

These observations raise further questions. Could these patients be
vulnerable from a psychological point of view, for instance, in terms of
personality functioning? As far as we know, no studies have assessed the
potential association between alcohol-related seizures and personality
traits, as only the association between epilepsy and personality traits has
been explored.!>4 Therefore, we aimed to evaluate the clinical features
and personality traits of AUD patients with alcohol-related seizures.

METHODS

A comparative correlational study was designed and approved by
the local ethics board of the Academic Medical Center of Lisbon,
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Clinical Points

B Ppatients with alcohol-related seizures are a specific subgroup of
alcohol-dependent patients.

B Personality traits should be determined before alcohol detoxification
admission as part of an alcohol-related seizure risk-stratification
strategy.

B Personality traits should be considered when refining treatment
programs for patients with alcohol use disorder.

Figure 1. Flowchart Diagram Describing Excluded Patients

Assessed for eligibility
(n =245)

Excluded (n=101)

« Illicit drug dependence other than nicotine (n = 25)
« Benzodiazepine dependence (n = 18)

- Unipolar or bipolar depression (n = 14)

« Schizophrenia or other psychotic disorders (n = 2)

- Antisocial personality disorders (n = 2)

« History of delirium tremens (n = 28)

« History of head trauma (n = 5)

« History of epilepsy (n=7)

A 4

A

Admited patients
(n=144)

Lisbon, Portugal. Participants were recruited from the alcoholism
unit of the Psychiatric Service of Santa Maria University Hospital
in Lisbon, Portugal, and the initial sample comprised 245 patients.
Clinical and sociodemographic information was collected from
January 2017 to January 2019 at hospital admission with a standardized
clinical interview adapted to alcoholic patients. Clinical conditions
that could interact with the study analysis were carefully evaluated,
particularly psychiatric comorbidity. All enrolled subjects underwent
a screening procedure that involved the semistructured Mini-
International Neuropsychiatric Interview.!® Patients were excluded
if they met criteria for illicit drug dependence other than nicotine
(n=25), benzodiazepine dependence (n=18), unipolar or bipolar
depression (n=14), other psychiatric disorders such as schizophrenia
or other psychotic disorders (n=2), antisocial personality disorders
(n=2), history of delirium tremens (n=28), history of head trauma
(n=5), or history of epilepsy (n=7). Other exclusion criteria were
<18 years of age, state of intoxication (alcoholic or other) during the
assessment, and marked cognitive deficit or mental retardation. A total
of 144 patients remained in the study and provided informed consent
(Figure 1).

Measures

Semistructured interview for alcohol-dependent patients.
This interview explores patients’ sociodemographic and drinking
information and has been used in several other studies.!®!”

Seizure assessment. Seizuires were documented
on self or collateral history and then confirmed
using clinical records from emergency services
and neurologic consultations.

Mini Neuropsychiatric Interview (MINI). The
MINI is a short structured diagnostic interview
created to assess 17 psychiatric disorders. It takes
approximately 15 minutes to complete and can
be easily incorporated into clinical practice.!®
The MINI is available in almost 30 languages,
including Portuguese.'®

Quantity-frequency (QF) method. The QF
formula was used to compute the mean number
of drinking days over a typical week and the
mean number of drinks consumed per day. The
QF drinking variable was then calculated as
the product result of those measures into the
mean number of standard drinks per week. In
abstinence cases, patients were asked about the
last week of alcohol consumption before they
stopped drinking alcohol.

Severity Alcohol Dependence Questionnaire
(SADQ). The SADQ is a self-administered
questionnaire developed to measure alcohol
dependence severity.!” The questionnaire is
divided into 5 sections, namely frequency of
alcohol consumption, physical withdrawal
symptoms, affective withdrawal symptoms,
speed of onset of withdrawal symptoms, and relief
drinking.

NEO Five-Factor Inventory (NEO-FFI).
The NEO-FFI is a reduced version of the
NEO Personality Inventory.?® It provides
a comprehensive overview of emotional,
interpersonal, attitudinal, and motivational styles,
reporting on the 5 personality factors of openness,
conscientiousness, extraversion, agreeableness,
and neuroticism. The Portuguese version of the
NEO-FFI has been validated by Bertoquini and
Pais-Ribeiro.?!

Statistical Analysis

The normal distribution of the psychometric
measures was confirmed using the Kolmogorov-
Smirnov test. Parametric methods were used to
calculate numerical relations among variables. Sex-
based distributions of baseline sociodemographic
and drinking data were assessed using x> and
student ¢ tests. Pearson correlation test was
applied to continuous variables. A preliminary
exploratory analysis was conducted before all
variables were investigated separately within the 2
cohorts. Finally, assuming a significant interaction
between some of the variables, 1-way analysis of
covariance (ANCOVA) was performed to assess
whether the subgroup differences of the dependent
variable (alcoholic seizures) were attributable to
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Table 1. Comparative Analysis of Alcohol-Dependent Subgroups®

Patients With Patients With No
Reported History of
Alcohol-Related  Alcohol-Related

Variable Seizures (n=41) Seizures (n=103) Statistic
Age,y 46.6(9.1) 50.0 (9.8) P=.07
School attendance, y 6.9 (4.3) 8.4 (4.6) P=.08
Age at onset, y
Drinking 14.4 (4.9) 15.0 (4.9) P=.55
Abuse 23.9(8.5) 28.4(10.7) P=.019*%
Dependence 33.0(9.5) 38.4(9.9) P=.008*
Alcohol consumption (QF) 89.5 (54.3) 79.9 (69.4) P=.48
Alcohol dependence (SADQ) 29.9(11.8) 23.3(13.0) P=.009*
Family history of alcohol abuse, % 78.0 583 P=.026*
No. of alcohol detoxifications 1.2(2.2) 0.6 (1.2) P=.048*
NEO-FFI
Neuroticism 27.0(8.4) 249(7.5) P=.14
Extroversion 23.8(5.7) 249 (5.8) P=.30
Openness to experience 23.1(54) 25.6 (6.2) P=.034*
Agreeableness 31.6 (4.9) 31.6 (4.9) P=.93
Conscientiousness 31.3(5.0) 32.6(5.1) P=.19

@Values are expressed as mean (SD) unless otherwise specified. Groups were compared
using x% Mann-Whitney U (2), and student t (F) tests.

*Indicates statistical significance.

Abbreviations: NEO-FF I=Neo Five-Factor Inventory, QF =quantity-frequency method,
SADQ=Severity Alcohol Dependence Questionnaire.

covariate factors. All categorical variables were dummy coded (eg,
women received code 0 and men received code 1; negative family
history of alcoholism received code 0 and positive family history
received code 1). Data were analyzed using the Statistical Package
for Social Sciences software (SPSS Version 21.0, IBM Corp, Armonk,
New York). Statistical significance was defined at P<.05.

RESULTS

Sociodemographic and
Clinical Characteristics of the Sample

The sample comprised 144 alcohol-dependent patients: 113 (78.5%)
men and 31 (21.5%) women. There were no significant differences
between groups by sex (P>.05). The cohorts were composed of 41
alcohol-dependent patients with alcohol-related seizures (28.5% of
the sample) and 103 alcohol-dependent patients without seizures
(71.5%) (Table 1). Age of the patients ranged from 28 to 68 years, with
a mean of 49.0 years (SD =9.8). The sample was white; 56.3% were
married or lived in marital union, while 13.9% were single and 27.8%
were separated or divorced. The patients had attended school for a
mean of 7.9 years (SD =4.6); 14.6% were nonqualified workers, 32.6%
were employed, 29.9% were unemployed, and 22.9% were retired.

With regard to alcohol use, the mean ages were 14.8 for drinking
onset (SD=4.9), 27.0 for excessive alcohol use (SD =10.3), and 36.8 for
alcohol dependence (SD =10.0). More than half of the sample had a
family history of alcoholism (0.9%). Alcoholic seizures were reported
in 28.5% of the patients, and 38.2% had a history of detoxification
(mean=0.78, SD=1.6). The mean severity of alcohol dependence
(SADQ score) was 25.1 (SD =13.0). Regarding nicotine use, the mean
number of cigarettes smoked per day was 24.8 (SD=12.1), and the
mean age of nicotine use onset was 15.3 years (SD=3.0). Of the
alcohol-dependent patients, 77.3% reported being alcohol free (16.1
weeks on average) and 26.7% reported being currently in a drinking
period. The mean number of standard drinks per week was 82.8
(QF method). Male patients started to abuse alcohol earlier in their

Features of Patients With Alcohol-Related Seizures

lives than females (P<.05)#No other significant
differences were found.

Correlates of Alcohol-Related Seizures

Compared to the alcohol-dependent group
without seizures, patients in the alcohol-related
seizures subgroup started to abuse (F=4.1, P=.019)
and depend (F=0.12, P=.008) on alcohol at a
significantly earlier age. They also had a higher
number of previous alcohol detoxifications (F=4.4,
P=.048), degree of alcohol dependence severity
(F=0.30, P=.009), and family history of alcoholism
(2=4.9, P=.026).

Personality Covariates of Craving

Each NEO-FFI temperament factor was
separately correlated with sociodemographic
and clinical features. Openness to experience
negatively correlated with age (r*=-0.18, P=.037)
and neuroticism directly correlated with the SADQ
score (r=0.25, P=.005). No other significant
associations were found.

Group comparison revealed statistically
significant differences in NEO-FFI dimensions.
Following an ANCOVA, corrected Bonferroni
comparison tests showed that patients with alcohol-
related seizures had lower levels of openness to
experience (F=4.0, P=.029) after controlling for
factors such as current age (P=.11), age at onset of
alcohol misuse (P=.84) and dependence (P=.71),
severity of alcohol dependence level (P=.56),
number of previous alcohol detoxifications (P=.21),
and positive history of AUD in the family (P=.12).

DISCUSSION

Our results show that the alcohol-related seizures
subgroup started to abuse and depend on alcohol at
a significantly earlier age than alcohol-dependent
patients without seizures. These patients also had a
higher number of previous alcohol detoxifications,
a higher degree of alcohol dependence severity, and
more frequent family history of AUD. Moreover,
these patients revealed lower levels of openness to
experience.

Our study confirms previous findings
documenting the relation between alcohol-related
seizures and a long-term alcohol dependence
history,* probably involving kindling, a process in
which the brain, following repeated subthreshold
electrical stimulations in the past, is likely to
progressively demonstrate more severe motor
overactivity.® The higher alcohol dependence
severity in patients with a family history of AUD
is in line with the alcoholic phenotype defined as
type 1, wherein alcohol-related seizures and family
history are both relevant diagnostic criteria.'®?
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Regarding personality traits, openness to experience is
a crucial trait linked to a broad range of cognitive-affective
styles such as a preference for novel experiences, curiosity,
and creativity.”* A positive relationship between openness,
creativity, and bipolar disorder has been reported.** However,
higher levels of openness to experience, strongly related with
the sensation-seeking construct, have also been associated
with a higher risk of substance use and addiction.” Indeed, a
study?® found that openness to experience was an important
predictor of multiple substance use in alcohol-dependent
outpatients. On the other hand, low levels of openness to
experience seem to be linked with increased odds of reducing
alcohol consumption and preferring abstinence.?’

Our study showed that the alcohol-related seizure
subgroup had lower levels of openness to experience.
More restrictions in daily activity or functioning and
communication problems have been observed in patients
with alcohol-related seizures® and may suggest that, at least
partially, lower levels of openness to experience may be a
consequence of the condition. Additionally, it has been
demonstrated that epilepsy-related factors, including early
age at onset and higher seizure frequency, significantly impact
personality traits.'* Some hypotheses have been proposed to
explain these associations, namely the psychosocial impact
of continued seizures during the development of personality
and self-identity.”® Although it is known that personality
traits are relatively stable during the lifespan, they may
change due to environmental influences. For instance, the
use of alcohol itself has been associated with personality trait
changes in adulthood.? The continued negative impact of
the experience of a seizure, acting as a “punitive sign,” may
render individuals less prone to experiment according to the
model of Cloninger.*® Moreover, the direct effect of epileptic
activity in temporal and frontal lobes may contribute to
these traits,!* as positive associations have been established
between openness to experience, increased mesocortical
connectivity,”® and decreased myelination in the brain
imaginative network and regions related to motivational
state.?*

However, we also consider that less openness to
experience might constitute a premorbid personality
trait. Therefore, as lower levels of openness to experience
seem to be protective,”” other risk factors may be more
predictive of the development of alcohol dependence in
the alcohol-related seizures subgroup. On the other hand,
according to the Lesch alcoholism typology,'? the alcohol-
related seizure subgroup, defined as type 1, seems to have
an increased biological vulnerability characterized by more
severe abstinence symptoms, more intense craving, and a
potentially higher genetic load. These individuals may be
particularly prone to develop dependence at earlier ages
and have a higher degree of dependence severity due to this
important biological vulnerability. Thus, personality factors
in these patients become less important as risk factors for
the disease.

Regarding the relationship between personality and
treatment approaches, the possibility that personality traits

may affect the utilization, course, and eftectiveness of various
treatments of mental disorders has been investigated.’!
Notably, a few studies®!>3? indicate that personality traits
should be considered when refining treatment programs,
arguing that interventions matched to relevant personality
traits may improve treatment outcomes for substance
misusers.>

Thus, our findings may have some relevant clinical
implications, namely reinforcing the importance of
personality trait assessment before alcohol detoxification
admission, not only as part of an alcohol-related seizure
risk-stratification strategy together with the personal and
family history of alcohol use, but also as a way to refine the
treatment program.

The present study had several limitations. We recognize
the sample size was relatively small, and we were unable
to obtain electroencephalographic (EEG) confirmation
of seizures for every patient. However, the diagnosis of a
seizure is clinical, which means that these well-established
data may in themselves be enough for diagnosis, as EEG
and imaging only provide supplementary information
to support the diagnosis. In other words, the presence of
epileptiform activity in EEG and imaging is suggestive
but not enough to establish the diagnosis without the
convincing clinical presentation of seizures. Considering
that patients frequently cannot recall seizures, we sought a
collateral history from seizure observers. We also recognized
that our choice of exclusion criteria, namely illicit drug
dependence, unipolar or bipolar depression, or history of
delirium tremens, may have limited the characterization of
some components of the alcohol-related seizure subgroup
phenotype. However, since alcohol-related seizures
could be extensively influenced by multiple conditions,
for this analysis we decided to increase the homogeneity
of our sample and, consequently, data reliability. Future
studies, including the variables we opted to exclude with
a subsequent sensitivity analysis, could add information to
the study of the alcohol-related seizure phenotype. Since
not only seizures but also changes in alcohol consumption
could lead to changes in personality traits over time,!*? it
would be interesting to perform a personality assessment
after alcohol abstinence or after the last alcohol-related
seizure to clarify the consistency of our findings. Finally,
despite the excluded criteria and controlled variables,
personality can also be affected by other difficult-to-
quantify environmental factors.

In conclusion, our results indicate that AUD patients
with alcohol-related seizures are a specific subgroup of
alcohol-dependent patients. These findings will help
clinicians better understand and characterize this subgroup
of patients and highlight the importance of considering
personality traits and these clinical features not only as a
part of an alcohol-related seizure risk-stratification strategy
but also when tailoring treatment for these individuals.
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