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Purpose: The aim of this study was to investigate the frequency of antiepileptic drug (AED) use in patients with
psychogenic nonepileptic seizures (PNES) and to characterize the patients' historical risk factors that may be as-
sociated with such a practice.

Methods: In this retrospective database study, all patients with PNES, who were investigated at Shiraz Compre-
hensive Epilepsy Center at Shiraz University of Medical Sciences, from 2008 to 2018, were studied. Patients
with concomitant epilepsy or abnormal Electroencephalogram (EEG) were not included.

Results: Two hundred and seventy patients had the inclusion criteria; 162 patients (60%) were taking AEDs, and
108 (40%) were not taking any AEDs at the time of the diagnosis. Reporting auras (odds ratio: 0.5; 95% confidence
interval (CI): 0.301-0.952; p = 0.03), having ictal or postictal urinary incontinence (odds ratio: 3.86; 95% CI:
1.36-10.94; p = 0.01), reporting a dysfunctional family (odds ratio: 1.75; 95% CI: 1.002-3.072; p = 0.04), and
a longer duration of the condition before the diagnosis (odds ratio: 1.057; 95% CI: 1.005-1.112; p = 0.03)
were significantly associated with AED use; 63.7% of the cases were correctly predicted by the model that was
generated by regression analysis (p = 0.0001).

Conclusions: Patients with PNES are at great risk of receiving unnecessary AEDs, and some patients' historical fac-

tors (e.g., urine incontinence) have a strong association with this practice.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

Psychogenic nonepileptic seizures (PNES) are relatively common oc-
currences in epilepsy centers [1]. They consist of paroxysmal changes in
responsiveness, movements, or behavior that superficially resemble ep-
ileptic seizures but lack a neurobiological origin similar to epileptic sei-
zures and are not associated with electrophysiological epileptic changes
[1]. Although PNES are the most common and the most important dif-
ferential diagnoses of epilepsy, they are not well characterized and are
therefore often not well-managed [2]. Epilepsy and PNES have a variety
of differing symptoms and signs; however, none of them is pathogno-
monic to PNES [3]. Thus, sometimes, clinical differentiation of epilepsy
from PNES proves to be difficult, and therefore, misdiagnosis is com-
mon. In one previous study of 350 adult patients with uncontrolled sei-
zures, who were taking antiepileptic drugs (AEDs), 9% were proved to
have PNES [4]. In another similar study in 198 children, this figure was
1.5% [5]. As a result, patients with PNES are at risk of iatrogenic harm,
as they are more likely to receive unnecessary treatments (e.g., AEDs)
[6]. This observation of the patients with PNES receiving unnecessary
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AEDs has been documented in many previous studies in different
parts of the world [3,6,7].

Many factors may put the patients with PNES at risk of receiving un-
necessary treatment with AEDs; misdiagnosis by the treating physician
is probably the most important etiology. But, no study has ever investi-
gated the patients' historical risk factors that may influence such a prac-
tice. The aim of this study was to investigate the frequency of AED use in
patients with PNES and to characterize some of the patients' historical
risk factors that may be associated with such a phenomenon.

2. Methods and materials

In this retrospective database study, all patients with PNES, who
were investigated at Shiraz Comprehensive Epilepsy Center at Shiraz
University of Medical Sciences, from 2008 to 2018, were studied. The di-
agnosis was made by a careful clinical assessment and documented by
ictal recording during video-EEG monitoring. Patients with concomitant
epilepsy or abnormal EEG (e.g., ictal or interictal epileptiform dis-
charges) were not included.

The epileptologist interviewed all the patients, and if they agreed to
share their information in the study, it was used. All the data were kept
confidential. Age, gender, age at seizure onset, seizure semiology, sei-
zure frequency, factors potentially predisposing to PNES [history of
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physical abuse (corporal punishment or any physical injury resulted
from aggressive behavior towards the patient), sexual abuse (rape),
child abuse (neglect or physical abuse), academic failure, head injury,
and family history of seizures], and video-EEG recording of all patients
were registered routinely. Demographic variables and relevant clinical
variables were summarized descriptively to characterize the study pop-
ulation. Initially, we performed univariate analyses using Pearson Chi-
square, Mann-Whitney, Kolmogorov-Smirnov, and t-test. Variables
that were significant (p < 0.05) were assessed in a logistic regression.
0Odds ratio and 95% confidence interval (CI) were calculated. p value
less than 0.05 was considered as significant. This study was conducted
with the approval by Shiraz University of Medical Sciences Review
Board.

3. Results

During the study period, 325 patients were registered in our data-
base. Two hundred and seventy patients had the inclusion criteria and
were studied; 162 patients (60%) were taking AEDs in mono- (108 pa-
tients) or polytherapy (54 patients) regimens, and 108 (40%) were
not taking any AEDs at the time of the diagnosis. The delay to diagnosis
was three years or more in 118 patients (44%) (mean =+ standard devi-
ation: 4.7 4 6.9 years); it was 10-35 years in 47 patients (17%). One
hundred and seventy-eight patients (66%) reported having auras before
their seizures; the most common auras were headache (40 patients;
15%), dizziness (13 patients; 5%), and palpitation (10 patients; 4%).
The associations between the patients historical risk factors and AED
use in univariate analyses appear in Table 1. Age at onset, reporting an
aura before the seizures (inverse association), having urinary inconti-
nence associated with the seizures, reporting a dysfunctional family,
and a longer duration of the condition before the diagnosis were signif-
icantly associated with AED use in univariate analyses (Table 1). We
then performed a logistic regression analysis, assessing these five vari-
ables. Reporting auras (odds ratio: 0.5; 95% Cl: 0.301-0.952; p =
0.03), having ictal or postictal urinary incontinence (odds ratio: 3.86;
95% ClI: 1.36-10.94; p = 0.01), reporting a dysfunctional family (odds
ratio: 1.75; 95% Cl: 1.002-3.072; p = 0.04), and a longer duration of
the condition before the diagnosis (odds ratio: 1.057; 95% CI: 1.005-
1.112; p = 0.03) remained significant; 63.7% of the cases were correctly
predicted by the model that was generated by regression analysis (p =
0.0001). Age at onset (p = 0.1) was not a significant risk factor in the
model.

Table 1
Association between patients historical risk factors and AED use in univariate analyses.

Risk factor Patients taking Patients not taking p value

AED(s), 162 AED, 108
Gender (F:M) 100:62 72:36 04
Age at onset (years) 229498 25.8 + 104 0.02
Age at diagnosis (years) 28.7+£99 28.8 + 10.6 0.9
Duration of PNES 58 +7.7 3451 0.0001
Seizure frequency (per month) 33+69 34 + 61 0.9
Aura 98 80 0.01
Loss of responsiveness 142 91 0.2
Prolonged seizures (>30 min) 18 7 0.5
Urine incontinence 26 5 0.003
Ictal injury 56 26 0.059
Generalized motor seizures 140 94 0.3
History of significant head trauma 9 4 0.5
Family history of seizures 47 34 0.6
History of physical abuse 21 10 0.4
History of sexual abuse 16 8 0.5
History of child abuse 18 9 0.5
History of dysfunctional family 65 30 0.03
History of academic failure 12 6 0.6

4. Discussion

In this study, we observed that many of the patients with PNES had a
long delay before reaching to the correct diagnosis, and the majority of
them were receiving unnecessary treatment with AEDs. The main rea-
son that patients with PNES are given unnecessary AEDs is that they
are believed to have epilepsy [8]. In one study [9], it was observed that
the number of AEDs tried was associated with a longer delay until diag-
nosis. Therefore, physicians involved in the management of patients
with paroxysmal event (e.g., epilepsy, PNES, syncope, etc.) should
have enough training, knowledge, and experience in making a diagnosis
of PNES versus other possible differential diagnoses.

We also observed that reporting auras decreased the chance of being
treated with AEDs (odds ratio: 0.5) while having ictal or postictal uri-
nary incontinence was strongly associated with receiving AEDs (odds
ratio: 3.86). Auras are often reported by patients with PNES (66% in
this study) and also, by patients with epilepsy [3]. However, auras are
more often nonspecific in patients with PNES compared with that in pa-
tients with epilepsy (authors' opinion). Headache was the most com-
mon aura in our study. In one previous study [10], the most common
underlying etiology for ictal pain was PNES. However, epilepsy and mi-
graine were also associated with this symptom. The authors concluded
that, although ictal pain was not a specific or pathognomonic sign for
PNES, its presence should raise suspicion for PNES [10]. Maybe, that is
why reporting auras in patients with PNES in our study was associated
with less probability of being treated by AEDs (since many patients re-
ported headache as their auras). Having said that, we do not have any
clear explanation for our observation that reporting auras by the pa-
tients with PNES decreased the chance of being treated with AEDs. Uri-
nary incontinence during or after a seizure has often been associated
with epileptic seizures, but one previous systematic review showed
that urinary incontinence has no value in the differential diagnosis be-
tween epileptic seizures and PNES [11]. Therefore, this phenomenon
should not be used as a marker for epileptic seizures and should not au-
tomatically lead to prescribing an AED for a patient with suspicious par-
oxysmal attacks.

Dysfunctional family was another factor associated with receiving
AEDs in our patients with PNES (though not a strong one). Dysfunc-
tional family may result in poor family support for the patient and
may cause a suboptimal communication between physicians and pa-
tients (and caregivers); something that is important for taking a de-
tailed history and making an accurate diagnosis by the physician. One
previous study showed that patients with an inadequate primary sup-
port group and those who had tried many AEDs were most likely to
have their diagnosis of PNES delayed by more than two years after the
onset [12]. This should be explored in future studies. Longer duration
of the condition before the diagnosis was also associated with AED
use in patients with PNES (again, not a strong risk factor). It is not
clear whether this is the cause or the effect of receiving AEDs in
patients with PNES, and future studies should also shed light on
this issue.

In conclusion, patients with PNES are at great risk of receiving un-
necessary AEDs, and some patients' historical factors (e.g., urine incon-
tinence) have strong association with this practice. Physicians should be
aware of this risk and prescribe an AED only after making a definite di-
agnosis of epilepsy in a patient with a paroxysmal event. Interestingly,
in one study of 47 patients with PNES, who were using AEDs, 22 patients
(46.8%) reported complete or partial remission of their attacks [13].
Therefore, a favorable response to AEDs may be interpreted as
supporting a diagnosis of epilepsy, which is associated with diagnostic
delay. Physicians should keep in mind that patients with PNES may be
vulnerable to placebo effects [13].

This study has some limitations including its retrospective design
and lack of some important data such as psychiatric comorbidities of
the patients. In addition, many other factors may play a role in the use
of AEDs in patients with PNES (e.g., healthcare system, physicians'
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knowledge, psychiatric disorders, etc.); we did not investigate these po-
tential factors in this study.
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