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Neurosciences, Faculté de Médecine, Université of Montréal, Montreal, QC, Canada

Objective: To study the outcome of patients with psychogenic non-epileptic
seizures (PNES) after their diagnosis in the epilepsy monitoring unit (EMU).

Methods: Patients diagnosed in our EMU with definite PNES between January
2009 and May 2023 were contacted by phone, and those who agreed to
participate were asked a set of predetermined questions. Comparative analyses
were carried out on several variables before and after diagnosis: number of
participants with daily PNES, number of visits to the emergency department,
number of participants who consulted their general practitioner or a neurologist
outside of a scheduled follow-up, number of participants who took antiseizure
medications (ASMs) or psychotropic drugs, and employment status.

Results: Out of the 103 patients with a definite diagnosis of PNES, 61 patients
(79% female) accepted to participate in our study. The median age at PNES onset
was 35 years, and the median delay to diagnosis was 3 years. Almost two-thirds
(62%) were receiving ASMs and 40% psychotropic drugs. The mean stay at the
EMUwas 5 days. PNES diagnosis was explained to almost all patients (97%) by the
end of their EMU stay and was well-accepted by most (89%). When contacted,
46% of participants no longer had PNES; 32% mentioned that their PNES had
ceased immediately upon communication of the diagnosis. The median follow-
up duration was 51 months. Fewer patients had daily seizures after the diagnosis
(18 vs. 38%; p < 0.0455). Similarly, themedian number of emergency department
visits was significantly lower (0 vs. 2; p < 0.001). Only 17 patients consulted their
general practitioner (vs. 40, p < 0.001) and 20 a neurologist (vs. 55, p < 0.001)
after a PNES attack outside of a scheduled follow-up. The use of ASMs was also
significantly reduced from 70 to 33% (p < 0.01), with only one still taking an ASM
for its antiseizure properties. Significantly more participants were working at last
follow-up than at PNES diagnosis (49 vs. 25%; p < 0.001).

Conclusion: Our study revealed a relatively favorable long-term outcome of
definite PNES diagnosed in the EMU that translated in significant reductions in
PNES frequency, health care utilization and ASM use, as well as a significant
increase in employment rate.
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Introduction

Psychogenic non-epileptic seizures (PNES) are heterogeneous

paroxysmal attacks that resemble epileptic seizures but are not

caused by abnormal epileptiform discharges. Previously referred

to as “conversion disorder,” PNES are currently designated as a

“Functional Neurological Disorder” (FND) in the latest DSM-

V-TR (1). Recent estimates place the prevalence of PNES at

50/100,000 (2). While the underlying pathophysiology remains

uncertain, most believe that PNES is far more complex than a

simple non-structural epilepsy mimic or a straightforward somatic

manifestation of an inner distress. An integrative cognitive model

has been developed to dissect the causal processes (3). Another

biopsychosocial-based model emphasizes the place of predisposing

factors such as female gender, previous sexual abuse or neglect in

childhood, and comorbid psychiatric conditions (4). More recently,

an innovative approach based on predictive brain processing has

emerged in the understanding of FND (5).

The International League Against Epilepsy (ILAE) Non-

epileptic Seizures Task Force issued in 2011 and 2013

recommendations on the management of these patients (6, 7).

These recommendations include diagnosis by video-EEG

monitoring, adequate communication of the diagnosis to the

patient and his relatives, a gradual withdrawal of antiseizure

medications (ASMs) in patients with a diagnosis of PNES without

concomitant epilepsy, the prescription of psychotropic drugs for

comorbid psychopathologies, and long-term follow-up of patients.

It has previously been reported that patients with PNES have

a good outcome in the short-term (6). However, the long-term

fate of these patients is still unclear. Some studies have found that

beyond 1 year after diagnosis, <40% of patients have complete

control of their PNES (8–12). On the contrary, other studies have

reported more encouraging results: beyond 1 year after diagnosis,

63% of patients reported having had complete control of their PNES

(during the last 3 months), and 76.1% of patients reported that

their last episode was more than a month ago (13, 14). Most of

these studies do not distinguish between patients with PNES only

and those with concomitant epilepsy. Sadan et al. (15) suggested

that cessation of long-term PNES in patients with concurrent

epilepsy may be more likely than in patients with PNES alone,

whereas Meierkord et al. (16) suggested otherwise. It is difficult to

compare these two groups (PNES only vs. PNES with concomitant

epilepsy) because studies indicate that a significant proportion

of patients and their caregivers cannot discriminate PNES from

epileptic seizures 1 year after diagnosis (17). Moreover, although

control of PNES is important and is the main measure of their

outcome in studies, it is not a representative measure of medical

or psychosocial outcome (8, 10). Thus, Durrant et al. (8) suggested

that studies should use a wider variety of measures including

economic status, overall level of functioning, and other indicators

of quality of life. For example, some studies have examined, in

addition to the number of PNES, measures such as economic status,

health care utilization, and prescription of drugs. Results have

varied across studies.

This is to our knowledge the first study of PNES prognosis in a

Canadian population. We combined several of the aforementioned

outcome measurements (PNES frequency, use of ASMs, utilization

of healthcare resources, and socioeconomic status) to paint a broad

picture of the clinical outcomes of patients diagnosed with PNES in

our epilepsy monitoring unit (EMU).

Methods

Participants

This study was approved by the CHUM’s Ethics Committee.

Using our EMU database, all patients diagnosed with definite

PNES between January 2009 and May 2023 were identified. A

definite diagnosis of PNES was made by combining the history

from patients/witnesses and video-EEG in order to ensure gold

standard diagnosis with highest levels of certainty and reliability.

Once the ILAE diagnostic criteria were published in 2011 (18), case

ascertainment was made using these criteria; however, even before

these criteria were published, diagnosis was made similarly (19).

Patients with only probable PNES or other entities of FND were

excluded. Patients exhibiting both epileptic seizures and PNES were

also excluded considering that a significant proportion of patients

and their caregivers cannot discriminate PNES from epileptic

seizures (17).

Along with a consent form and a return envelope, an

introductory letter was sent to all identified patients to summarize

the objectives of the study and inform them that someone from

the research team (RAN) would phone them during the month of

July 2023. Patients who agreed to participate underwent a phone

interview with a set of predetermined questions. Consent to consult

their medical chart and their Quebec Health Booklet (an online

service containing the list of their medications, lab results, and

medical imaging reports) was also obtained.

Data collection

Collected information included demographical data (gender,

age), information relating to PNES (semiology, frequency, co-

morbidities, and prescribed medications) and outcome data (PNES

frequency, number of visits to the emergency department, general

practitioners or neurologists, use of antidepressants, antipsychotics,

or ASMs, and ability to continue working or to return to work

after a leave). This data was obtained from every patient during

the phone interview and compared to the information written in

the medical record when available; in case of discrepancies (which

were seldom), the answers provided by patients during the phone

interview were retained.

Data analysis

All statistical analyses were performed using R version 4.3.1.

Descriptive analyses were first carried out on all collected data

for all participants (demographic characteristics and comorbidities,

diagnosis-related data, PNES semiology, burden, and prognostic

outcomes). Continuous data are presented as medians (IQR,

interquartile range), and binary/categorical data are presented as

count (proportion).
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Comparative analyses were carried out on relevant PNES

burden variables: number of participants with daily PNES, number

of visits to the emergency department, number of participants who

consulted their general practitioners or a neurologist, number of

participants who took antidepressants, antipsychotics, or ASMs,

and the number of participants who partook in psychotherapy

sessions. These variables were compared pre- and post-diagnosis

of PNES. Continuous variables were compared using paired Mann

Whitney U-tests due to the non-parametric distribution of these

variables. Binary variables were compared using McNemar’s tests.

Paired tests were used since comparisons were made for the same

participants across time. Significance level was set at 0.05. Missing

data were treated with pairwise deletion.

Results

Participants

From our EMU database, we identified 360 patients with a

diagnosis of non-epileptic seizures between January 2009 and May

2023. During the pre-selection phase, 257 patients (71%) were

excluded for various reasons: physiological (not psychogenic) non-

epileptic seizures, PNES with concomitant epilepsy, probable (not

definite) PNES, or deceased. Out of the 103 patients with a definite

diagnosis of PNES, 29 could not be reached, and 13 declined to

participate, leaving 61 patients with a definite diagnosis of PNES

willing to engage in our study (response rate = 59.2%). The

participant selection process is detailed in Supplementary Figure 1.

These 61 participants were diagnosed over the years as such: 3 in

2011, 1 in 2012, 4 in 2013, 2 in 2014, 3 in 2015, 7 in 2016, 3 in 2017,

7 in 2018, 7 in 2019, 4 in 2020, 10 in 2021, 8 in 2022, and 2 in 2023

(until May 2023). This resulted in a follow-up range of 2 months to

almost 12 years.

Before PNES diagnosis
Table 1 details the general characteristics of PNES patients

upon admission to the EMU. Most participants were of female

gender (79%). Forty-three (70%) patients had a job of whom 28

took a temporary leave of absence; 14 were still students. The

median age at onset of PNES was 35 years (18–44) and the

median delay between PNES onset and diagnosis was 3 years (1–

7). Many (61%) reported at least one psychiatric comorbidity (46%

anxiety disorders, 39% depressive disorders, and 16% personality

disorders). A history of sexual abuse and physical abuse was

reported by 21 (34%) and 4 (7%) patients, respectively. Additional

information on psychiatric comorbidities and lifestyle habits are

provided in Supplementary Table 2.

The majority (59%) of patients had PNES featuring overt

motor symptoms, and most (59%) had more than one clinical

manifestation (Figure 1). Thirty-eight percent of patients reported

a maximum PNES burden—throughout their PNES course—of

daily attacks and 38% of weekly attacks (Table 2). Before PNES

diagnosis, 62% were receiving antiseizure therapy, including 18%

receiving more than one ASM. Forty percent of patients were

taking psychotropic drugs, including 15% taking more than one

antipsychotic or antidepressant. Figure 2A depicts which ASM,

TABLE 1 General characteristics of participants before and at PNES

diagnosis.

n (%) Median
(IQR)

N

Demographics

Female sex 48 (79) 61

Age at onset of PNES, years 35 (18–44) 61

In a relationship (vs.

single/widowed)

42 (69) 61

Employment status at the time of

the diagnosis

61

Employed and working 15 (25)

On temporary leave from work 28 (46)

Student 14 (23)

Unemployed 3 (5)

Retired 1 (2)

Highest level of education 61

Primary school 4 (7)

High school 16 (26)

CEGEP 21 (34)

University 15 (25)

Special education 5 (8)

Comorbidities

Psychiatric disordersa 42 (69) 61

Anxiety disorders 28 (46)

Depressive disorders 24 (39)

Personality disorder 10 (16)

Functional symptoms 34 (56) 61

Chronic pain 19 (31)

Chronic headache 17 (28)

Irritable bowel syndrome 18 (30)

History of sexual abuse 21 (34) 61

History of physical abuse 4 (7) 61

Diagnosis-related

Delay between PNES onset and

diagnosis, years

3 (1–7) 61

Time spent at EMU, days 5 (3–8) 61

Number of PNES attacks

recorded in EMU

3 (1–5) 61

PNES diagnosis announced at

EMU

59 (97) 61

FND program referral made at

EMU discharge

18 (48) 37

CEGEP, College of General and Professional Teaching; CEGEP is a publicly funded college

that is exclusive to the province of Quebec’s education system. EMU, epilepsy monitoring

unit; IQR, interquartile range; n, count; N, number of complete cases; PNES, psychogenic

non-epileptic seizures.
aDetails regarding exact psychiatric comorbidities and lifestyle habits can be found in

Supplementary Table 2.
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FIGURE 1

PNES semiology before diagnosis. PNES, psychogenic non-epileptic seizure. Each participant could have more than one clinical feature. In total,
36/61 (59%) participants had more than one clinical feature.

TABLE 2 Burden of PNES on participants before and after diagnosis.

Before PNES diagnosis After PNES diagnosis

Median
(IQR)

n (%) N Median
(IQR)

n (%) N p-value

Had daily PNES during the course of their PNES 23 (38) 61 6 (18) 33 0.0455

# of ED visits for PNES 2 (1–4.25) 60 0 (0–0) 59 <0.001

Consulted a general practitioner for PNES outside a scheduled follow up 40 (66) 61 17 (28) 61 <0.001

Consulted a neurologist for PNES outside a scheduled follow up 55 (90) 61 20 (33) 61 <0.001

Took antipsychotics or antidepressants 31 (51) 61 25 (41) 61 0.302

Took ASMs 43 (70) 61 20 (33) 61 <0.001

Had psychotherapy sessions 21 (34) 61 25 (41) 61 0.480

Employed and working 15 (25) 61 30 (49) 61 <0.001

ASM, antiseizure medication; ED, emergency department; IQR, interquartile range; n, count; N, number of complete cases; PNES, psychogenic non-epileptic seizures.

Continuous variables were compared using paired Mann-Whitney U-tests, and binary variables were compared using McNemar’s tests. The significance level was set at 0.05. Statistically

significant results are shown in bold.

antipsychotics, and antidepressants were used by participants

before their PNES diagnosis.

The majority (70%) reported having gone to the emergency

department or to see a healthcare professional (general practitioner

or neurologist) within 3 months of their symptom onset. The

median number of times participants visited the emergency

department before EMU admission was 2 (1–4.25).

Upon PNES diagnosis
The median stay at the EMU was 5 days (3–8). A median of 3

(1–5) PNES attacks per patient were recorded in the EMU. PNES

diagnosis was explained to almost all patients (97%) by the end of

their EMU stay and was well-accepted by most (89%). The EMU

report was sent to their general practitioner and to every specialist

involved in the patient’s care. Thirty-five patients (57%) had a

scheduled follow-up with an epileptologist from our institution a

fewmonths after diagnosis at the EMU, mostly after 2018 (27 out of

35; 77%).

Referral and care or follow-up at our FND clinic (established

in 2018) was done for 17 of the 36 patients (47%) diagnosed

after 2018. The remaining 19 patients were not referred for

the following reasons: 3 had spontaneous PNES resolution

upon diagnosis, 10 already had significantly fewer PNES upon

early follow-up, and 6 already had a psychiatrist/psychotherapist

following them.
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After PNES diagnosis
Table 2 presents the univariate analyses of PNES burden

variables performed pre- and post-diagnosis of PNES.

Occurrence of PNES

PNES freedom was defined as a complete absence of PNES

at time of follow-up. At the time of data collection by phone, 28

out of 61 (46%) participants had achieved PNES freedom, 9 of

whom (32%) mentioned that episodes stopped immediately upon

communication of the diagnosis at the end of their EMU stay.

Overall, the median time required to achieve PNES freedom after

diagnosis was 3.5 months (0–15). Also, significantly fewer patients

had daily seizures (18 vs. 38%; p < 0.0455). The median follow-

up duration was 51 months (23–86); 93% of participants had a

follow-up of more than a year. Among the 33 participants who

still had PNES, 73% felt that they were fewer, 52% less intense,

and 39% shorter (Figure 3). Supplementary Table 3 lists the factors

participants believed led to PNES freedom. These were mainly

lifestyle modifications to prioritize mental health, psychotherapy,

better stress management, and understanding the diagnosis.

Use of ASMs and psychotropics

The use of ASMs was significantly reduced from 70 to 33% (p

< 0.01). Among the 20 patients still taking an ASM after PNES

diagnosis, only one was doing so to treat “seizures;” the remaining

patients were taking ASM(s) to treat conditions other than

“seizures” (notably pain, anxiety, insomnia, and bipolar disorder).

There was no significant change in antidepressant, antipsychotic, or

psychotherapy use after diagnosis. Figure 2B depicts which ASMs,

antipsychotics, and antidepressants were used by participants after

their PNES diagnosis.

Health care utilization

The median number of emergency department visits was

significantly lower after diagnosis (0 vs. 2; p < 0.001). Only 17

patients consulted their general practitioner (vs. 40 pre-diagnosis,

p < 0.001), and only 20 consulted a neurologist (vs. 55, p < 0.001)

outside of a scheduled follow-up for a PNES attack.

Socioeconomic status

Supplementary Table 4 depicts the participants’ pre- and post-

PNES-diagnosis employment status.

Among the 14 students, nine were still pursuing their studies,

and five had started working. As for the 28 patients on temporary

leave from work, only 10 (32%) went back to work, and 2 retired.

Out of the 16 people who were not able to go back to work,

six were PNES-free. Two of these six subjects were already on

work leave before PNES occurrence, three did not return to work

for psychiatric reasons and one was close to retirement. In total,

significantly more participants were working at follow-up than at

PNES diagnosis (49 vs. 25%; p < 0.001).

Discussion

In this study, we sought to assess the long-term outcome of a

cohort of 61 patients diagnosed with definite PNES in our EMU.

In line with previous cohorts, our patients were predominantly

females (79%) with a median age of 35 years at PNES onset

(20–22). A third of the subjects reported a history of sexual

abuse and 69% had at least one psychiatric comorbidity (46%

anxiety, 39% depressive, and 16% personality disorders). Half

of patients demonstrated co-occurrence of PNES with another

functional disorder (such as chronic pain and irritable bowel

syndrome), confirming the close overlap among FND and other

functional symptomatologies (1, 23, 24). As expected, the impact

of PNES is significant: more than half of patients with a job

stopped working; two thirds were receiving antiseizure therapy;

70% patients reported consulting a healthcare professional within

3 months of their symptom onset; and the median number of visits

to the emergency department before PNES diagnosis was 2.

Fortunately, close to half of our cohort showed complete

remission and only 18% of patients reported daily PNES after

diagnosis (vs. 38% before). These results are on the higher end of

PNES remission range reported in previous studies. Throughout

the years, different outcomes have been reported in the literature.

Gelauff et al. (25) collected data on PNES outcome from two

previous reviews (8, 26) concerning 25 studies from 1990 until

2016, in different countries with different cohort sizes (15–188

patients), and different follow-up periods (3 months−8 years). A

complete PNES remission score equal or <40% was found in 16

out of these 25 studies, with an average of 33% [ranging from 7%

as reported by Jones et al. (27) to 58% as reported by Buchanan

and Snars (28)]. More recent studies have also reported divergent

outcomes; for example, Asadi-Pooya et al. (29) found a 54.7%

PNES remission rate whereas Massot-Tarrus et al. (30) only 26.8%.

Several reasons underlie these heterogeneous findings: cohorts are

very disparate in size and characteristics, follow-up durations vary

from 2 weeks to 14 years (7), and PNES freedom is not uniformly

defined. However, although a low rate of complete recovery has

been frequently reported, half of the studies interestingly describe a

significant reduction in the number of daily seizures after diagnosis

(including a few studies with follow-up periods beyond 4 years).

We also found a significant reduction in ASM use after PNES

diagnosis from 70 to 33% (p < 0.01). These numbers are in line

with previously published rates of approximately two-thirds of

patients receiving ASM prior to PNES diagnosis (28, 31) and a

persistence of around 25–40.7% of patients still taking ASM at

4 years after the diagnosis (11, 31, 32). In our cohort, only one

out of the 20 patients still taking ASMs did so for its antiseizure

properties as the others were taking them to treat comorbidities

such as pain and anxiety. To our knowledge, the majority of studies

do not specifically explore, at an individual level, the reasons why

patients continued to take ASMs after PNES diagnosis. Only one

study published in 2000 did so (33) with the authors reporting

a considerable amount of patients able to discontinue ASM at

follow-up; 3/57 refused to stop the ASMs and 4 continued to take
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FIGURE 2

Antiseizure medications, antipsychotics, and antidepressants taken by participants before (A) and after (B) PNES diagnosis. ASM, antiseizure
medication; PNES, psychogenic non-epileptic seizure. Each participant could take more than one medication.

ASMs for pain or mood stabilization. It has been reported that

patients with ongoing PNES are more likely to use ASMs (32);

Reuber et al. (11) showed a correlation between persistent PNES

and the use of ASMs. Several authors highlight the potential role

of poor coordination among patients, medical referrers, and the

epilepsy center in the persistence of ASM prescriptions (25, 31, 33),

showcasing the importance of informing local medical referrers

that their patients have PNES and thus no longer require ASMs.

We also found a significant decrease in visits to the emergency

department, general practitioners, and neurologists after PNES

diagnosis which theoretically should translate into a reduction in

healthcare costs. A few studies, mainly in the United States and

recently in Australia, have scrutinized health care utilization cost

caused by PNES (34–38). They all showcased the considerable

burden that PNES has on the health care system. Anderson

et al. (39) found a significant reduction of 92% in the total

average contacts (included emergency department visits, hospital

admissions, outpatient clinic appointments, and brain imaging) in

24 patients diagnosed with PNES alone. Conversely, Ramamurthy

et al. (40) found that 23% visited the emergency department
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FIGURE 3

Prognostic outcomes in participants who still had PNES at data collection. PNES, psychogenic non-epileptic seizures. The intensity, frequency, and
duration of PNES in participants who still had such episodes at data collection are depicted here. Only 33 participants had usable data, as the other
28 were free of PNES.

a month after PNES diagnosis, and Salinsky et al. (41) found

no overall improvement in health care utilization during the

3 years following PNES diagnosis compared to 3 years before

diagnosis. Another promising finding was the significant increase

in employment rate; the number of patients working actually

doubled after the PNES diagnosis (49 vs. 25%), and only 16 out of

43 patients (37%) who had a job were unable to return to work;

this rate is lower than what has been reported previously showing a

range of 43–89% (25) of patients with PNES unable to regain their

professional lives.

Overall, our cohort seemed to have a good outcome, somewhat

better than what had been described in several past studies. We

surmise that these positive results are partly the results of the

work done by the scientific community over the last decade on

PNES, starting with recommendations made by the ILAE PNES

Task Force (42, 43) and the FND Society (44). First, PNES

diagnosis was confirmed in the EMU using video-EEG (the gold

standard). Our cohort demonstrated a high rate of diagnostic

acceptance (89%), which may have contributed to a certain

degree to PNES outcome improvement. Second, the diagnosis was

clearly announced at the end of the EMU stay in 97% of cases.

Many studies agree wholeheartedly that a clearly and honestly

communicated diagnosis leads to a better outcome (33–35). Third,

the EMU video-EEGmonitoring report was shared with healthcare

professionals involved with the patient’s care, limiting the chances

that ASMswould be restarted. Similarly, the fact that themajority of

patients had a scheduled follow-up with an epileptologist from our

institution, especially after 2018, could have contributed to the low

number of patients taking an ASM for “seizure” therapy purposes.

Although it is still early for any hard conclusions, the creation

in 2018 of a dedicated FND clinic with a Bayesian approach (45)

(which provides multidisciplinary neuropsychiatric consultations,

physiotherapy, and occupational therapy specialized in FND) could

also have partly contributed to the overall good outcome.

This study had several strengths, including a diverse sample, a

good response rate, a long follow up period and the use of several

parameters to document the outcome. Its limitations include the

modest sample size (similar to prior studies). Another limitation

was generalizability due to recruitment issues; patients who agreed

to participate might have had a better prognosis. Thus, our results

might overestimate the improvement in outcome. Moreover, the

retrospective nature of this study makes it susceptible to recall bias.

We checked all available data within each patient’s medical chart

and their Quebec Health Records to reduce recall bias, particularly

for patients diagnosed with PNESmore than 10 years ago. However,

when patients were not followed or no longer followed at our

institution, we had to rely on patient recollection which may not

necessarily be accurate. Finally, all our patients were recruited from

a tertiary epilepsy center and are thus not necessarily representative

of the population of PNES in non-academic centers.

Conclusion

Our study reveals a relatively favorable long-term outcome

of definite PNES diagnosed in the EMU that translates in

PNES freedom or significant reduction in PNES frequency,

ASM discontinuation, and a significant reduction in health

care utilization. Future studies are needed to assess how

dedicated/specialized FND clinics can impact the outcome of

PNES patients.
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