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Summary

Objective: Limited guidance exists regarding assessment and management of psychogenic
non-epileptic seizures (PNES) in children. Our aim was to develop consensus-based
recommendations to fill this gap. Methods: ILAE Task Force on Pediatric Psychiatric Issues
members conducted a scoping review adhering to the Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for Scoping Reviews standards. This was supplemented
with a Delphi process sent to pediatric PNES experts. Consensus was defined as >80%
agreement. Results: The systematic search identified 77 studies, the majority (55%) of which
were retrospective (only one randomized clinical trial). The primary means of PNES
identification was video EEG (VEEQG) in 84% of studies. Better outcome was associated with
access to counselling/psychological intervention. Children with PNES have more frequent
psychiatric disorders than controls. The Delphi resulted in 23 recommendations: Assessment
- There was consensus on the importance of (1) taking a comprehensive developmental history;
(2) obtaining a description of the events; (3) asking about potential stressors; (4) the need to
use VEEG if available whilst parent, self and school reports and video recordings can contribute
to a ‘probable’ diagnosis; (5) that invasive provocation techniques or deceit should not be
employed. Management - There was consensus about the (1) need for a professional with
expertise in epilepsy to remain involved for a period after PNES diagnosis; (2) provision of
appropriate educational materials to the child and caregivers; (3) that the decision on treatment
modality for PNES in children should consider the child’s age, cognitive ability and family
factors. Comorbidities — There was consensus that (1) all children with PNES should be
screened for mental health and neurodevelopmental difficulties. Significance:
Recommendations to facilitate the assessment and management of PNES in children were
developed. Future directions to fill knowledge gaps were proposed.
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Key Points

There is limited guidance regarding the assessment and management of PNES in the
pediatric population.

In the scoping review, better outcome was associated with access to counselling or
psychological intervention in children with PNES.

The Delphi process emphasised the need to use video EEG in the assessment of PNES
where available.

There was consensus about the need for effective diagnosis, communication,
management plan development and psychological support.

Children with PNES have a high risk of psychiatric disorders and should be screened
and treated for such comorbidities.
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Introduction

Psychogenic non-epileptic seizures (PNES) are events which can resemble epileptic seizures
but without accompanying EEG correlates'. They are one of the main differential diagnoses of
epilepsy with increasing incidence with advancing age in childhood***. PNES are considered
to be a subtype of conversion disorder or functional neurological symptom disorder in the
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)°. In the
International Classification of Diseases, Tenth Revision (ICD-10), PNES falls under the code
F44.5, conversion disorder with attacks or seizures®. The similarities to epileptic seizures can
result in diagnostic delays’, unnecessary treatment with anti-seizure medication (ASM) and
unnecessary investigations®. This can expose children to potential iatrogenic side-effects as
well as to the stress that accompanies increased hospital visits’. PNES can also co-occur with
epileptic seizures, contributing to its diagnostic challenge. Over the years, PNES has been
referred to by as many as 15 different names!® including pseudoseizures, nonepileptic attack
disorder (NEAD) and functional seizures. There is a range of views regarding what the
appropriate name for this condition should be'!"'>!3. For the purpose of the current work, the
term PNES is used to acknowledge its previous common use within the International League
against Epilepsy (ILAE)'*!°.

Incidence of pediatric PNES in one population-based study from Denmark was 2.4 per 100,000
person/years® while its incidence in a Norwegian population-based study was 3.1 per 100,000
person/years for children aged 5-14 years and 9.8 per 100,000 person/years for children aged
15-14 years*. However, estimates from registry-based studies are likely underestimated'®.

Misdiagnosis and treatment of PNES as epilepsy!’or status epilepticus is common®.
Professional awareness and knowledge about PNES are often deficient and pediatric healthcare
professionals report that they want standards for its assessment, diagnosis and treatment in the
pediatric population'®!?. A report by the ILAE indicated that the gold standard for PNES
diagnosis is video electroencephalography (VEEG) monitoring, where the event is observed on
video, simultaneously co-registered with EEG, !> although it was acknowledged that vVEEG is
not always available. This report also proposed levels of diagnostic certainty including
‘possible’, ‘probable’, ‘clinically established’ and ‘documented’ diagnosis, based on the
availability of a history, witnessed event and investigations, including VEEG'. The
contributory factors, comorbid psychopathology and effective treatments for PNES in children
may differ from the adult population®. Accurate, early recognition of PNES in children may
reduce inappropriate medical investigation and therapy, increase rates of remission, decrease
healthcare utilization and improve quality of life for children and their caregivers.

There are currently no accepted recommendations about the assessment and management of
PNES in children. The aim of the current paper was to conduct a scoping review of the literature
regarding the management and assessment of PNES in children and to develop consensus-
based recommendations for its diagnosis and management employing a Delphi process.

Method

Scoping Review

A scoping review was performed rather than a systematic review given the relatively limited
research informing the assessment and management of PNES in children. A broad approach
was preferred rather than more specific questions which would yield very few studies?®. The
Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-SR)?! reporting standards were followed (See Supplement 1).
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Systematic Search and Screening

The search strategy was developed by a librarian with expertise in scoping and systematic
review in collaboration with study investigators with relevant expertise (scoping reviews,
pediatric neurology, epilepsy and PNES) (see supplement 2). Searches were ran in Cochrane
Central Register of Controlled Trials (CENTRAL), Ovid Medline, Ovid PsycINFO, Ovid
Embase, CINAHL (EBSCO), and Web of Science Core Collection and ClinicalTrials.gov on
April 14 2020 and again on September 13 2021 to capture new articles. No limits were placed
on language. Studies published before 1990 were excluded because it was felt that studies
completed prior to 1990 were unlikely to have included VEEG as a method of investigation.
Eligibility criteria are listed in Supplement 3. The review was registered at Open Science
Framework https://osf.io/nsthf/ on June 2, 2022 (https://doi.org/10.17605/OSF.I0/Z6DW7).

All abstracts were uploaded into Covidence, an online tool that helps streamline the scoping
review screening process. 4261 total records were imported into the Covidence software, and
after deduplication 2339 original records were screened for inclusion. After duplicates were
removed, remaining abstracts were screened by two independent reviewers (CR and EJ). The
articles selected for full text review were also reviewed by two independent reviewers (CR and
SK). Any conflict was resolved by further discussion and consensus of screeners. A data
extraction form was developed for data charting, pilot tested and then revised (see Supplement
4). All data were extracted by one study author and confirmed by a second author. The
following data were extracted: Authors, year of publication, study type/design, study location,
ascertainment source, study focus, sample size, sample age range, sample sex, number and
proportion of participants with co-occurring epilepsy, controls (sample size, age, sex), risk
factors/stressors/precipitating factors, definition of PNES used, PNES terminology used,
assessment method for PNES, definition of epilepsy, comparison between use of VEEG and
any other methods to identify PNES, description of PNES semiology, provocation methods
used, use of other methods to discriminate between PNES and epileptic seizures, PNES
outcomes, approach to PNES management (e.g. cognitive behavioral therapy versus other
measures), assessment of psychopathology (criteria used and prevalence), instruments used to
measure psychopathology and results of assessment of cognitive functioning.

Due to the scoping nature of the review, a narrative synthesis of all included studies was
undertaken®?. A narrative synthesis is particularly useful when there is a high degree of
variation in the available study data®®. Data from the scoping review are presented in tandem
with the results of the Delphi process under three main headings: Assessment of PNES,

management of PNES, and assessment and management of psychopathology in children with
PNES.

Delphi Process
Due to the limited evidence regarding the assessment and management of PNES in children, a

Delphi method®*?* was employed to seek consensus on recommendations for clinical practice.
Delphi process participants were selected based on their expertise and credibility in the field*®
(e.g., PNES, pediatric epilepsy). We also made sure there was representation from all ILAE
regions. In addition to selecting participants based on their expertise in the field (from prior
publications), nominations for participants in the Delphi process were sought from the chair of
each ILAE regions and from members of the ILAE Task Force on Pediatric Psychiatric Issues.

Delphi statements (see Supplement 5) were developed by members of the ILAE Task Force on
Pediatric Psychiatric Issues. The Delphi survey contained 28 statements, 26 of which were
based on a 5-point Likert response scale (Strongly agree (1), agree, neither agree or
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disagree/disagree/strongly disagree (5)) and two based on ranking of preferences with respect
to PNES terminology. The initial survey hosted on SurveyMonkey was emailed to 66
participants on August 18, 2021. Three email reminders were sent. Thirty-three participants
responded to the initial survey (see Supplement 6 for characteristics). Five of the 33 studies
provided demographic data but did not proceed to the main PNES questions as they indicated
that ‘they were not involved in the care of young people with epilepsy’. The level of agreement
for consensus was set at 80% (Agree/strongly agree). Participants were encouraged to elaborate
on their answer if they ‘disagreed’ or ‘strongly disagreed’ with a statement.

The second round of the Delphi survey included six questions (see Supplement 5) where 80%
agreement had not been reached in the first round. The second-round questionnaire was sent
on November 19, 2021 to those (n=28) who responded in the first round and were involved in
the care of young people with seizures/PNES. These six questions were modified based on
feedback from round 1. Again, a total of three reminders were sent.

Statistical Analysis and Consensus Formulations
We used descriptive statistics (means, medians, and ranges) to describe the results of the
scoping review and responses to the Delphi statements.

Formulating the Recommendations
The survey responses were converted into recommendations if consensus was reached i.e.,
>80% “‘agree/strongly agree”. We adopted the following strategy:

1- Consensus reached i.e., >80% “agree/strongly agree” on first round of Delphi: This was
included as a recommendation.

2- Consensus not reached i.e., <80% but >50% ‘agree/strongly agree”: Such
recommendations were revised by members of the ILAE Task Force on Pediatric
Psychiatric Issues based on the feedback received in the first round and was subjected
to a second consensus round. It was included as a recommendation if consensus was
reached i.e., >80% “agree/strongly agree” during the second Delphi round.

3- Consensus not reached i.e., <80% “agree/strongly agree” during the first round or after
rewording for the second round resulted in recommendation being removed.

Results

Systematic Search

The results of the scoping review search process are shown in Figure 1. The initial search
identified 4261 records, 2339 abstracts after duplicates were removed, 808 articles eligible for
full text review and 77 studies meeting all eligibility criteria.

Study Characteristics (see Table 1)

Studies were from 21 different countries whilst two were multinational. The countries where
most studies were from included the United States (26), India (9) Turkey (7) and the United
Kingdom (6). Thirty-five studies were prospective whilst the remaining 42 were retrospective.
Fifty-one studies were cohort/cross-sectional without a control group, 15 case-control, one
randomized control trial and 10 ‘other’ designs. Seventy-four studies were ‘hospital based’
whilst the other three were ‘population-based’ in that they aimed to identify all children with
PNES in a defined geographical area. Studies focused on assessment of PNES (26), semiology
of PNES (24), assessment and/or management of psychopathology in PNES (20), risk factors
for PNES (16), management of PNES (11), cross-cultural comparisons (1) and other (3).
Studies could have more than one focus. Sample size ranged from 10 to 399 (Mean 56.03 and
median 35, Interquartile range 25-55) participants. The mean age in the 56 studies where it was
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reported was 13.18 (SD 1.92). In the 68 studies where sex was reported, 31% (1236/4041) of
children were male.

Characteristics of PNES studies in children with respect to age of onset, age of diagnosis,
number with epilepsy and definition of PNES (see Table 2)

In 18 studies where mean age of onset was reported, the pooled mean age of onset was 12.75
with a mean range of 8.9 to 14.3 years. The pooled mean delay to diagnosis (n=17 studies) was
1.21 years with a range of 0.25 to 3.5 years (Median 0.95 years). The median percentage of
children with epilepsy who had PNES was 26% (n=44 studies).

Terminology and criteria used to diagnose PNES in children

In terms of criteria used to define PNES, eight studies specifically mentioned the Diagnostic
and Statistical Manual of Mental Disorders (DSM) criteria®’->4>7:61:6466.82.94 " qeven ICD
criteria®?-31:33:49.505687. and in six studies the minimum requirements outlined by La France!® et
al. 201329:30:3132.3437 were employed. Two studies required both La France et al. and ICD
criteria’®!. All other studies (n=55) employed study specific criteria or did not provide the
criteria used to define PNES cases. All studies which employed La France et al. criteria'® were
published since 2020. The terminology used to describe PNES was: PNES (n=53/69%),
pseudoseizures (n=8/10%), non-epileptic attack disorder (NEAD) (n=1/1%), non-epileptic
seizures (n=6/8%), psychogenic seizures (n=6/8%), psychogenic non-epileptic events
(n=2/3%), and pseudo-epileptic seizures (n=1/1%). Six studies used an ILAE definition of
epilepsy in studies that included children with epilepsy’#+%-8182.8588

Respondents in the Delphi survey were asked to indicate, “Which of the following terms do
you feel is best when describing paroxysmal events thought to be psychogenic in origin in the
pediatric population?” The most popular term selected by respondents to this question (n=28)
was non-epileptic events (57%), followed by episodes (18%), seizures (14%), other (7%),
attacks (4%), and spells (0%). Respondents were also asked to rank the best names for PNES
with professionals, children and family and given the ten options. The most popular option to
use with child, family and professionals was ‘non-epileptic events.” The entire rankings are in
Supplement 7.

Recommendations for Assessment of Suspected PNES in Children
Table 3a shows the percent agreement for each of the recommendations subjected to the Delphi
process for the assessment of suspected PNES in children. A visual representation of results
for round 1 and 2 of the Delphi process are included in Supplement 8a.

Box 1 - Recommendations focusing on PNES assessment with respect to description and
possible recording of events

1. The process of assessment of children with suspected PNES should include
taking a comprehensive description of the episodes/events.
(e.g., What does the episode look like? When did/does it happen? Who is present?
Where does it happen?)

2. A description of the event by parent, self or school report should be sought
since it is useful in determining if events are psychogenic in nature and can
contribute to a ‘possible’ diagnosis of PNES in children by a clinician
experienced in the diagnosis of seizure disorders.
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3. Parent home/school videorecording of events should be sought as it is very
important in considering whether events are psychogenic in nature and can
contribute to a ‘probable’ diagnosis of PNES in children by a clinician
experienced in the diagnosis of seizure disorders

4. If available, video-EEG should be used in all children with suspected PNES
and if no epileptic activity is detected during a typical event, then a ‘clinically
established’ and ‘documented’ PNES diagnosis can be made by a clinician
experienced in the diagnosis of seizure disorders (an exception may be a focal
aware seizure that is not detectable on EEG)

- PNES Semiology

The scoping review identified 23 studies which included a description of PNES semiology (see
Supplement 9). Only six**:6%-68.727691 emp]loyed a formal classification system to classify PNES
events based on previous classification systems — whilst the remainder used study specific
descriptions of semiology or used both. The most used classification method in the included
articles were the one from Seneviratne et al'2. There are no data provided on the reliability of
any PNES classification systems or in general on the classification of seizure symptoms. PNES
semiology was compared in the following groups: younger vs. older children, children vs.
adults, males vs. females and children with PNES vs. children with epileptic seizures.
However, direct comparisons between studies are difficult due to the different methods used to
describe semiology.

Despite the limited evidence regarding the use of semiology in the diagnosis PNES, there was
consensus that the process of assessment of children with suspected PNES should include
taking a comprehensive description of the episodes including gathering information about the
episodes from the child, if possible, caregivers and school report. It was agreed that this
information can contribute to a ‘possible’ diagnosis of PNES in children by a clinician
experienced in the diagnosis of seizure disorders.

- PNES Diagnosis
In the scoping review, the primary method of identifying PNES was VEEG in 84% (n=65) of
studies, EEG in 5% (n=4), clinical judgement in 1% (n=1) and was not described in 9% (n=7)
(See Table 4). In 65 studies, the majority or all children underwent vEEG but it was not always
possible to determine if every single patient with PNES was diagnosed using vEEG.

The results of the Delphi suggested that vVEEG, when available, is vital to make a ‘clinically
established’ and ‘documented’ PNES diagnosis in children. None of the studies in the scoping
review compared VEEG to non-vEEG methods of assessment (e.g., mobile phone videos,
eyewitness testimony, normal EEG). However, the results of the Delphi survey led to the
recommendation that home/school videorecording of events can also contribute to a ‘probable’
diagnosis of PNES by a clinician experienced in the diagnosis of seizure disorders.

- Risk Factors/Stressors for PNES
Box 2 - Recommendations focused on the need to take a comprehensive developmental history
and to ask about potential stressors and to evaluate for the presence of other functional
symptoms

5. Itis important to ask children with suspected PNES about potential stressors
in their life.
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(e.g., school/academic difficulties, family difficulties, bullying, previous
physical/sexual abuse, trauma).

6. The process of assessment of children with suspected PNES should include
taking a comprehensive medical/developmental history.
(e.g., asking about other medical conditions, learning/behavior, schooling).

7. With suspected PNES in children, it is important to ask about other symptoms
of conversion disorder/functional neurological disorder.
(e.g., pain, sensory or motor)

The results of the 41 studies about factors associated with PNES are in Supplement 10. A range
of terms were used to describe PNES risk factors including stressors and adversities. There was
a lack of agreement regarding what constitutes a risk factor or how they are measured. Thus,
comparisons between studies were difficult. Risk factors can be broadly categorised into school
related difficulties (e.g., bullying, and academic difficulties), stress in the family environment
(including parental divorce/separation/discord), sexual abuse, physical abuse, fear or rejection,
loss/grief, emotional problems, and no identified/unknown cause. In the Delphi survey, there
was consensus about the importance of asking about potential stressors in children with
suspected PNES.

The scoping review did not identify any studies that examined the utility of a medical history
to facilitate the assessment of PNES in children. However, in the Delphi survey, there was
consensus that the process of assessing children with suspected PNES should include taking a
comprehensive medical/developmental history which is likely to be a routine part of pediatric
medical assessment. The scoping review did not identify any studies exploring the efficacy of
asking about other symptoms of conversion disorder/functional neurological disorder.
However, in the Delphi survey, there was consensus that it is important to ask about other
symptoms of conversion disorder/functional neurological disorder.

- Provoking Techniques for PNES

Box 3 - Recommendations highlighting the utility of standard assessment techniques and the
need to avoid invasive provocation techniques

8. The use of standard techniques (e.g., sleep deprivation, hyperventilation,
photic stimulation) is appropriate in the assessment of suspected PNES in
children to help differentiate between epileptic and nonepileptic events.

9. The use of invasive provocation techniques (e.g., saline injection) or deceit
should not be employed in the assessment of PNES in children.

The use of invasive provocation techniques was reported to have been used to elicit PNES in
11 of 77 (14%) studies®*#>39-69.73.83.84.949597.101 (qee Table 4) in the scoping review. Some
methods were used in more than one study. The methods used were injection of intravenous
saline (8 studies), use of alcohol patch (2), use of body compression (1) and use of tuning fork

(1).

While there was consensus by the Delphi participants that the use of standard techniques is
appropriate in the assessment of suspected PNES in children to help differentiate between

10
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epileptic and non-epileptic events, they also agreed that the use of invasive provocation
techniques (e.g., saline injection) or deceit should not be employed in the assessment of PNES
in children.

Recommendations for the Management of PNES in Children

Table 3b shows the percent agreement for each of the recommendations subjected to the Delphi
process for the management of PNES in children. A visual representation of results for round
1 and 2 of the Delphi process are included in Supplement 8b.

Box 4 - Recommendations highlighting the need for the pediatric neurologist to collaborate
with professionals from psychology/psychiatry at diagnosis and subsequent follow-up

10. The involvement of both a pediatric neurologist/epileptologist and psychologist
/psychiatrist is necessary when PNES is first diagnosed to coordinate
management and follow-up.

11. A pediatric neurologist (or other professional with expertise in epilepsy)
should remain involved for a period after the diagnosis of PNES to manage
withdrawal of anti-seizure medications, ensure acceptance of diagnosis and
avoid further inappropriate investigations.

The results of the scoping review (see Table 5) show that whilst management approaches varied
between studies, most studies involved multidisciplinary management and/or referral to a
psychologist or psychiatrist.

Recommendations for the management of PNES in children based on the Delphi process
include a clear focus on the need for involvement of both a pediatric neurologist/epileptologist
and psychologist/psychiatrist when PNES is first diagnosed to coordinate management and
follow-up.

Box 5 - Recommendations highlighting the need to communicate the PNES diagnosis in
children in an effective manner and develop a management plan.

12. In medical records/reports it should always be clear that PNES refer to events
of a psychogenic/functional (and not physiologic) nature that are part of the
broader classification of functional neurological disorder/conversion disorder.

13. It should be made clear to the child and their family/caregivers that events are
not epileptic in nature and that anti-seizure medications are not appropriate
treatment. *

(*Unless the child also has epilepsy in which case medications would still be
appropriate for the epileptic seizures but not the PNES)

14. In the case of children with both PNES and epileptic seizures, there is a need
for the child, their family/caregiver and supporting educational and health
professionals to be made aware of manifestation of both epileptic and non-
epileptic events. Management plans for both should be available for all
children.

11
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15. A comprehensive plan (written document) should be developed in
collaboration with the child and family to inform all relevant health and
educational professionals in the child’s network.

16. A comprehensive management plan for the events at home, school and other
relevant locations with clear indications on what supporting adults should do
should be developed and agreed upon by all relevant stakeholders.

The majority of studies identified in the scoping review (see Table 5) do not explicitly identify
the importance of effectively communicating the diagnosis of PNES but the development of
management plans is highlighted by a number of studies®*?"-**3¢7- There was a strong focus
on the need to communicate the diagnosis in an effective manner and develop management
plans arising from the Delphi survey. Recommendations include the need to ensure that the
young person and their family/caregivers are aware that the events are not epileptic in nature
and that anti-seizure medications are not appropriate treatment. Additionally, it is
recommended that in medical records/reports, it should always be made clear that PNES refer
to events of a psychogenic/functional (and not physiologic) nature that are part of the broader
classification of functional neurological disorder/conversion disorder. In addition to
recommendations on communication of the diagnosis, three recommendations focused on the
need for the development of management plans as noted above.

Box 6 - Management recommendations highlighting the need: (1) for educational materials
about PNES to be provided to the child and parent and (2) to specifically focus on psychological
support/therapy for the child and family

17. Children should always be given developmentally appropriate visual/written
information about the nature and possible causes of PNES and possible
management approaches.

18. Parents/caregivers should always be given appropriate written/visual
information about the nature, possible causes and possible management
approaches.

19. The decision on treatment modality for PNES in children should consider the
child’s age, cognitive ability, and family factors. For younger children there may
need to be a focus on behavioral approaches and skill teaching. For older
children and adolescents, cognitive behavioral therapy may be useful.

20. When considering treatment for children with PNES it is important to consider
that the family may need psychological support (e.g., psychoeducation,
counselling) and this should be made available, where appropriate.

The results of studies which focused on the treatment of PNES in children are shown in Table
5. Whilst most studies emphasised the need for psychological support, only one RCT was
identified. This study involved a comparison between two interventions, a novel cognitive
intervention drawn on the principles of cognitive behavior therapy for pediatric PNES called
Retraining and Control Therapy (ReACT) versus supportive therapy>>. The ReACT
intervention resulted in significantly greater PNES reduction than supportive therapy, with
100% of patients experiencing no PNES 7 days after ReACT*. Outcomes were reported in 19
(25%) of 77 studies whilst mean follow-up time ranged from 3 to 55 months (see Supplement

12
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11). Better outcomes appeared to be associated with access to counselling or psychological
interventions whilst worse outcomes appeared to be associated with longer symptom duration
(see Supplement 11). In studies where it was reported (n=19 studies), PNES freedom ranged
from 16-100% (based on intention to treat analysis i.e., where proportion of loss to follow up
patients were reported on these were assumed to not be seizure free). The proportion of children
lost to follow-up in 13 studies ranged from 0-39%. The proportion of children without any
improvement in seizure frequency in 15 studies ranged from 0% to 65%.

In terms of PNES treatment in children, recommendations developed from the Delphi process
focused on the need for psychoeducation for the child and parents as well as psychotherapeutic
approaches and psychological support for the family. The recommendations in Box 6 capture
the various recommended management approaches.

Results of scoping review and Recommendations for the Assessment and Management of
Psychiatric and Cognitive Difficulties in Children with PNES

Table 3¢ shows the percent agreement for each of the recommendations subjected to the Delphi
process for the management of PNES in children. A visual representation of results for round
1 and 2 of the Delphi process are included in Supplement 8c.

Box 7 - Recommendations regarding the assessment and management of psychiatric (mental
health and neurodevelopmental) and cognitive difficulties in children with PNES

21. All children with confirmed PNES should be screened for mental health (e.g.,
depression, anxiety, trauma) and neurodevelopmental (e.g., ADHD, autism
spectrum disorder) difficulties.

22. It is recommended that children with confirmed PNES be assessed for
learning/cognitive difficulties if it is thought that these difficulties are
contributing to the child’s PNES or other mental health problems.

23. Children with PNES who have confirmed mental health or behavioral
difficulties should access evidence-based treatments/supports for depression,
anxiety, ADHD etc.

The results of the scoping review showed that mental health and behavioral comorbidities are
frequently documented in children and adolescents with PNES. Table 6 displays the 27 studies
which focused on the prevalence of psychiatric disorders in children with PNES. All studies
that included measures of psychopathology are listed in Supplement 12. The conditions that
were most often studied were depression and anxiety (both 22 studies) followed by post-
traumatic stress disorder (PTSD) and ADHD (both 14 studies). The prevalence of any
psychiatric disorders ranged from 17% to 100% (n=10 studies), 16 to 65% (n=23) for
depression, 7% to 84% (n=21 studies) for anxiety, 3% to 26% (n=13 studies) for PTSD and
4% to 29% (13 studies) for ADHD. Eight of the studies administered the Kiddie Schedule for
Affective Disorders and Schizophrenia (K-SADS) interview!%. A population-based study from
Denmark showed that children with PNES had significantly higher prevalence of psychiatric
disorders than healthy controls but also higher than in children with epilepsy alone®’. One
controlled study showed that children with PNES had significantly higher level of depression,
anxiety, PTSD but not ADHD than their sibling®®. There are limited data on the prevalence of
global or specific cognitive difficulties or difficulties with academic achievement in children
with PNES. In some studies children with intellectual disability were excluded. There were
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also limited data about the treatment of mental health or behavioral difficulties in children with
PNES.

The results of the Delphi survey include recommendations to consider mental health and
neurodevelopmental difficulties in children with PNES (see Box 7) in line with data from the
scoping review.

Discussion

This scoping review and accompanying Delphi survey highlight what is known about the
assessment and management of psychogenic non-epileptic seizures (PNES) in children and
provides consensus-based recommendations for clinical practice. With respect to terminology,
although PNES is the name most often used in published no consensus was reached based on
responses to the Delphi survey. The synthesis of data from the scoping review suggests that
VEEG is commonly used at least in research studies to confirm a PNES diagnosis, although no
studies comparing VEEG to other methods were identified. The semiology of PNES was not
reported in a consistent manner across studies and thus there are limited conclusions that can
be drawn about the utility of semiology in the assessment and diagnosis of PNES in children.
Most respondents to the Delphi survey agreed with the importance of taking a comprehensive
history of the events and a developmental history as well as asking about childhood stressors.
Parent and school report of events, recording of the events and use of VEEG were also seen as
important in the assessment process. Whilst there was agreement about the use of standard
techniques to elicit PNES in children, there was consensus that invasive techniques such as
saline injection should not be used to elicit PNES in children. Management of PNES in children
would appear to predominantly involve multidisciplinary management and/or referral to a
psychologist or psychiatrist although there was only one RCT identified in the scoping review
addressing this topic. The results of the Delphi process suggest that the involvement of both
neurology and psychology/psychiatry is important at diagnosis and for the short-term follow-
up. Additionally, there is a need for a plan to inform relevant stakeholders of the child’s
diagnosis as well as the development of a written management plan. Children themselves need
to be provided with developmentally appropriate information about PNES. Management of
PNES should include behavioral approaches and skill teaching for young children, cognitive
behavioral therapy for older children and adolescents and the wider family should be offered
psychological support. The results of the scoping review suggest that children with PNES have
a high prevalence of psychiatric issues. Respondents to the Delphi survey agreed that screening
for psychiatric and cognitive difficulties should be part of the routine care for children with
PNES.

Regarding assessment of PNES, there was agreement in the Delphi survey that, when available,
VEEG should be used in all children with suspected PNES. If no epileptic activity is detected
during a typical event, then a ‘clinically established’ and ‘documented’ PNES diagnosis can be
made by a clinician experienced in the diagnosis of seizure disorders in line with Le France et
al (2013)'5. It must be noted that the scoping review did not identify any studies in children
that compared VEEG with other methods highlighting a need for more research in this area.
Additionally, respondents felt that home/school videorecording of events is important in
considering whether events are psychogenic in nature and can contribute to a ‘probable’
diagnosis of PNES by a clinician experienced in the diagnosis of seizure disorders. This may
be particularly important in resource limited settings where VEEG is not readily available or
where children do not experience events during VEEG assessment. There was agreement
among respondents to the Delphi survey that the process of assessment of children with
suspected PNES should include taking a comprehensive description of the episodes/events
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including what the episode(s) look like. The scoping review found that semiology of seizures
are not recorded consistently across studies. Some differences were noted between males and
females and younger and older children in some studies suggesting a need for more research
and for the use of a standardized method of recording event types. The Delphi survey
respondents agreed that asking about stressors is important, but the scoping review did not find
that stressors or other related constructs were asked about in a consistent manner. The
development of a standard way of asking about stressors may facilitate a better understanding
of the precipitants of PNES in children. Delphi respondents highlighted the need with suspected
PNES in children, to ask about other symptoms of conversion disorder/functional neurological
disorder (e.g., pain, sensory or motor) and this is in line with previous research suggesting that
children with PNES often have multiple functional neurological disorder symptoms>2. There
was unanimous agreement that the use of invasive provocation techniques (e.g., saline
injection) or deceit should not be employed to elicit PNES in children despite this being used
in 11 studies in the scoping review.

The scoping review identified only one published RCT focused on the treatment of PNES in
children®>. Most other studies focusing on interventions and management included
multidisciplinary management and/or referral to a psychologist or psychiatrist. With respect to
psychological interventions, a systematic review highlighted that there are relatively few
studies evaluating the effectiveness of psychological interventions for children with PNES!'*,
There was, however, much commonality in treatment components across the studies including
cooperation or collaboration between physical and mental health services, the assessment and
treatment of comorbidities and support for parents and liaison with school!®*. The results of the
Delphi survey also highlight the need for psychological support for the child and the
family/caregivers with modality depending on the child’s age, cognitive ability, and
family/caregiver circumstances. Respondents to the Delphi survey also highlighted the
importance of ensuring that the child and family/caregivers know that the events are not
epileptic and, in this respect, the continued involvement of a child neurologist after the
diagnosis of PNES was also endorsed. For children with both epileptic and non-epileptic
seizures it was highlighted that there is a need for family/caregiver and supporting educational
and health professionals to be made aware of manifestation of both epileptic and non-epileptic
events and that management plans for both should be available for all children. The importance
of providing written or visual information about the nature and possible causes of PNES was
also emphasised. Previous qualitative studies highlight that children with PNES and their
families want access to educational resources and support groups’. Another aspect of
management highlighted by the Delphi survey was the need to develop written plans to inform
the child’s network of the diagnosis and how to manage the psychogenic non-epileptic seizures
when they occur.

The results of the scoping review indicate that children with PNES are at high risk of mental
health difficulties including depression, anxiety, trauma, and ADHD. There are fewer studies
on the prevalence of autism spectrum disorder but there may also be an increased risk of PNES
in these children**!'%. The results of the Delphi survey highlight the need to consider these
difficulties in children with PNES. It is important to note that there is some evidence that the
validity of self-report screening measures in this population is not optimal highlighting that
clinical judgement will be vital in this population'®®!%7, There are limited data on the prevalence
of cognitive difficulties in PNES in the pediatric population and children with intellectual
disability are often excluded from research studies. More studies are needed to explore possible
specific cognitive difficulties (e.g., executive functioning difficulties) as well assess prevalence
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and manifestations of PNES in children with intellectual disability. Respondents to the Delphi
survey highlighted that children with PNES who have confirmed mental health or behavioural
difficulties should access evidence-based treatment for depression, anxiety and ADHD. In this
regard integrated approaches to the treatment of mental health and PNES (e.g., McFarlane et
al'%?) are likely to be particularly promising in that there is likely to be expertise from both
neurology and psychology/psychiatry available.

Future Research Directions

The results of the scoping review highlight that there are several areas where further research is
warranted. With respect to assessment, studies focusing on a comparison between the validity
of VEEG versus other methods (e.g., mobile app videos) would be welcomed given that vVEEG
is unlikely to be available in all settings. Agreement regarding the classification of the
semiological presentation in PNES could allow for a more standardized means of reporting data
and enable comparisons between research groups and studies. Additionally, agreement
regarding classifications of PNES could also facilitate comparisons with semiology of epileptic
seizures in children. In terms of outcome, there is a need for agreed outcomes measures beyond
seizure freedom that can be used in PNES research studies in children. There is also a lack of
well-validated outcomes measures in functional neurological disorders in general. The
development of such measures could lead to increased consistency in outcome measurement
and facilitate comparison of treatment effects across treatment modalities'%.

With respect to interventions and management of PNES in children, there is a need for more
well-designed intervention studies including parent training, psychoeducation, and psycho-
therapy including cognitive behavioral therapy and other psychotherapeutic approaches such
as acceptance commitment therapy (ACT). Research on interventions in adults with PNES is
less scarce than in children, and a recently published RCT in adults highlights the need to focus
on measures such as psychological distress and quality of life as well as seizure freedom'®.
The impact of PNES on the wider family network including caregivers and siblings also needs
more attention. Longitudinal studies looking at PNES in children need to focus not only on
seizure outcome but also on quality of life, stigma and mental health outcomes. In a population-
based study of children with PNES 14.2% had epilepsy and this this is an important subgroup.
There is a need for more studies which compare children with PNES alone with children with
PNES and epilepsy, to better understand if there are differences which may impact on
assessment, intervention and outcomes.

Limitations

There are a number of limitations that need to be considered when interpreting the results of
the scoping review and Delphi process. We were not able to locate a small number of possibly
relevant articles in full text (n=8) or translate articles into English (n=4). The response rate to
our Delphi Survey was only 42%. However, participants were from all ILAE regions, and were
from multidisciplinary fields. Finally, recommendations were guided by expert opinion due to
the limited evidence rather than a process such as the GRADE process which is commonly
used to inform the strength of recommendations in guideline development.

Conclusions

There is currently a lack of guidelines for the assessment and management of PNES in children.
Our scoping review highlighted major gaps in research in this area in children. The findings of
our Delphi survey provide consensus recommendations and highlight the need for a systematic
approach to the assessment of PNES in children. With respect to management, the responses
to the Delphi survey highlighted the need for close collaboration between neurology and
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psychology/ psychiatry, the need to have a comprehensive plan for informing all relevant health
and educational professionals in the child’s network and to manage events at home and other
relevant locations. Efficacious treatment for PNES in children is likely to include psychological
intervention and/or psychoeducation for the child and family. In addition, younger children are
likely to benefit from a focus on behavioural approaches and skill teaching. For older children
and adolescents, cognitive behavioral therapy may be useful. The scoping review highlighted
that there is a significant need for more high-quality research to develop the evidence base for
this population.
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Figure 1: Search Process for studies focusing on PNES in children
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Table 1: Characteristics of studies on psychogenic non-epileptic seizures (PNES) in children 1 January 1990 to 13" September 2021

Author Year | Retrospective | Study Location - | Location - Ascertainment | Sample | Age Gender
or Prospective | Design Country Region Size range m/f/o
(Mean)
Fredwall et al?’® | 2021 Prospective Cross- US Ohio Hospital 23 8-19 8/15
Sectional (14)
Thabit et al’® | 2021 Prospective Cross- Egypt Sohag Hospital 21 6-17 5/16
Sectional (8.90)
Fredwall et al*®® | 2021 | Retrospective Cross- US Ohio Hospital 125 NR 30/94/1
Sectional (NR)
Hansen et al’® | 2021 Retrospective Cross- Demark Whole Population-based 384 5-17 70/314
Sectional Country (NR)
Hansen et al®® | 2020 Retrospective Cross- Demark Whole Population-based 386 5-17 64/322
Sectional Country (NR)
Sawchuck et 2020 Retrospective Cross- Canada Calgary Hospital 33 10-17 10/23
al’® sectional (14.4)
Zhang et al*? 2021 Retrospective Cross- China Beijing Hospital 88 4-14 54/34
sectional (NR)
Kaczmarek et | 2020 Retrospective Cross- Poland Poznan Hospital 158 NR 25/133
al®? Sectional (14.40)
Masi et al** 2020 Prospective Cross- Italy Pisa Hospital 22 12-21 8/14
Sectional (15.71)
Fobian et al* 2020 Prospective RCT US Alabama Hospital 29 NR 8/21
(15.1)
Flewelling et 2020 | Retrospective Cross- uUsS Colorado Hospital 19 9-17 2/17
al*** sectional (13.95)
Terry et al®’ 2020 Prospective Cross- uUsS Ohio Hospital 101 NR 26/75
Sectional (14.80)
Flewelling et 2020 | Retrospective Cross- uUsS Colorado Hospital 37 8-18 5/32
al’® sectional (14.08)
Sawchuck et 2020 Retrospective Cross- Multinational | Multicentre Hospital 178 4-18 65/113
) sectional (NR)
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Myers et al** | 2019 Prospective Cross- US Hackensack Hospital 15 NR 4/11
sectional (14.3)
Asadi-Pooyaet | 2019 Retrospective Cross- | Multinational | Multicentre Hospital 51 8-16 19/32
al!! Sectional (13.4)
Gowda et al** | 2019 Prospective Cross- India Karantaka Hospital 37 5-18 26/11
Sectional (10.5)
Uzun et al*® 2019 Prospective Cross- Turkey Ankara Hospital 42 12-18 7/35
sectional (14.80)
McWilliams et | 2019 Prospective Other UK London Hospital 59 NR 22/37
a144
Madanna et al** | 2018 Prospective Other India New Delhi Hospital 80 6-16 45/35
(10.50)
Kandler et al*® | 2018 Prospective Cross- UK Multicentre Hospital 44 NR NR
sectional
Bursch et al*’ | 2018 Prospective Cross- US Multicentre Hospital 47 8-18 13/34
sectional (14.60)
Luthy etal* | 2018 | Retrospective Cross US Multicentre Hospital 399 8-20 110/289
Sectional (NR)
Inaidaetal®® | 2018 | Retrospective Other Japan National Other 69 0-18 25/44
Database
Kozlowskaet | 2018 Prospective Other Australia Multicentre Hospital 60 8-18 18/42
al’! (13.45)
Kozlowskaet | 2018 Prospective Other Australia Multicentre Hospital 60 8-18 18/42
al*? (13.45)
Kozlowskaet | 2017 Prospective Other Australia Sydney Hospital 60 8-17 18/42
al>? (13.45)
Doss et al>* 2017 Prospective Case- US Multicentre Hospital 55 8-18 16/39
control (14.80)
Mohamed et 2017 Prospective Cross- Sudan Khartoum Population 15 6-14 NR
al® sectional (NR)
Umesh et al®® | 2017 Prospective Case- India Kanke Hospital 15 NR 4/11
control (17.20)
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Valente etal’ | 2017 Prospective Cross- Brazil Sao Paolo Hospital 53 7-17 21/32
sectional (12.81)
Pliolpys etal®’ | 2016 Prospective Case- US Multicentre Hospital 55 8-18 16/39
control (14.80)
McWilliams et | 2016 Prospective Cross- UK London Hospital 10 6-19 6/4
al’ sectional (14.80)
Narita et al*® 2016 Prospective Other Japan Unknown Hospital 15 NR 2/13
(9.3)
Park et al®’ 2015 Retrospective Case- South Korea Seoul Hospital 33 NR NR
control
Say et al® 2015 | Retrospective Case- Turkey Samsun Hospital 62 11-18 18/44
control (14.19)
Rawat et al®! 2015 Retrospective Cross- India South India Hospital 34 8-16 NR
sectional (12)
Yadav atal®> | 2015 | Retrospective Cross- US Cleveland Hospital 90 5-18 32/58
sectional (14)
Citilcioglu et 2015 Prospective Case- Turkey Adana Hospital 50 NR 18/32
al® control 1D
Sawchuck et 2015 Retrospective Cross- Canada Calgary Hospital 29 NR 7/22
al® sectional
Say et al® 2014 Prospective Case- Turkey Samsun Hospital 34 11-18 11/23
control (14.26)
Plioplys et al®® | 2014 Prospective Case- US Multicentre Hospital 55 8-18 16/39
control (14.80)
Aich et al®’ 2014 Retrospective Case- Nepal Bhairahawa Hospital 53 5-17 21/32
Control (12.20)
Wadwekar et 2014 Retrospective Cross- India Pondicherry Hospital 23 of 54 NR NR
al® sectional were
children
Yi et al®’ 2014 | Retrospective Cross- | South-Korea Seoul Hospital 25 8-19 11/14
sectional (13.82)
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Lietal” 2014 Retrospective Case- China Chengdu Hospital 11 13-17 2/9
control (14.8)
Abdel Kaderet | 2014 | Retrospective Cross- Egypt Cairo Hospital 11 NR 7/4
al’! sectional NR
Dhiman et al”> | 2013 Retrospective Cross- India Karantaka Hospital 56 2-17 26/30
sectional (12.30)
Yilmazetal” | 2013 Retrospective Cross- Turkey Ankara Hospital 54 NR 18/36
sectional (11.35)
Akmedir et al’* | 2013 Prospective Case- Turkey Hacettepe Hospital 34 12-17 7/27
Control (15)
Alessi et al”® 2013 Retrospective Case- Brazil Sao Paulo Hospital 42 6-17 22/20
Control (12)
Szabo et al’® 2012 Retrospective Cross- Hungary Budapest Hospital 27 8-18 6/21
sectional (11.60)
Kim et al”’ 2012 | Retrospective Other South Korea Seoul Hospital 15 3-19 NR
(NR)
Kutluay et al’® | 2010 | Retrospective Cross- US Ann Arbour Hospital 36 6-17 13/23
sectional (13.5)
Hirfanoglu et 2010 Prospective Cross- Turkey Ankara Hospital 31 NR NR
al” sectional
Salpekar et al 2010 Prospective Case- US Multicentre Hospital 24 10-17 10/14
2010%° control (14)
Verrotti et al®! | 2009 Retrospective Cross- Italy Multicentre Hospital 36 6-17 10/26
sectional (NR)
Chinta et al®* | 2008 Prospective Case- India North India Hospital 17 7-13 4/13
control (10.70)
Kacinski et al®* | 2007 Prospective Other Poland Krakow Hospital 45 11-19 4/41
Patel et al®* 2007 Retrospective Cross- US Indianapolis Hospital 59 5-20 22/37
sectional (13.14)
Vincentiis et 2006 Prospective Cross- Brazil Sao Paulo Hospital 21 5-18 12/9
al® sectional (13.1)
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Witgert et al®® | 2005 | Retrospective Case- US Houston Hospital 18 13-18 4/14
control (16.33)
Bhatia & 2005 Prospective Cross- India Delhi Hospital 50 6-12 22/28
Sapra®’ Sectional (8.50)
Ahmed et al®® | 2004 Prospective Cross- UK Nottingham Hospital 30 NR NR
Sectional
Pakalnis & 2003 Retrospective Cross- uUS Columbus Hospital 22 7-17 3/19
Paolicchi® sectional (13.50)
Kotogal et al®® | 2002 | Retrospective Cross- US Cleveland Hospital 62 5-18 28/32
sectional (NR)
Gudmundsson | 2001 Retrospective Cross- UK Birmingham Hospital 17 8-15 2/15
et al’! sectional (12.90)
Pakalanis & 2000 | Retrospective Cross- uUsS Columbus Hospital 16 5-18 11/5
Paolicchi”? sectional (10.50)
Irwin et al®? 2000 | Retrospective Cross- UK London Hospital 35 6-18 11/24
sectional (14.10)
Wyllie et al®* | 1999 | Retrospective Cross- US Cleveland Hospital 34 9-18 9/25
sectional (14)
Tamer et al”® | 1997 | Retrospective Cross- India Bhilal Hospital 22 5-18 10/12
Sectional (NR)
Selbst & 1996 Retrospective Cross- US Philadelphia Hospital 10 6-17 3/7
Clancy”® sectional (12.4)
Kramer et al’®’ 1995 Retrospective Cross- US Boston Hospital 27 6-17 9/18
sectional (12.6)
Lancman et al’® | 1994 | Retrospective Other US North Hospital 43 NR 11/32
Carolina
Valdizan et al®® | 1992 Prospective Cross- Spain Zaragoza Hospital 17 6-13 NR
Sectional (9.27)
Wyllie et al'® | 1991 | Retrospective Case- US Cleveland Hospital 18 8-18 6/12
control (14.50)
Wyllie et al'®' | 1990 Prospective Cross- US Cleveland Hospital 21 8-18 6/15
sectional (14.50)
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NR= Not Reported, RCT= Randomized Control Trial, m/f/o = male/female/other
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Table 2: Characteristics of studies of psychogenic non-epileptic seizures (PNES)DSM in children with respect to age of onset, diagnosis,
number with epilepsy and definition of PNES.

Mean

Mean

Number

Controls

Author Year | Age of | Age of l?elay n (%) with | without PN].E.S Pl.\IES Epilepsy definition
. . | diagnosis . Definition terminology
onset | diagnosis epilepsy PNES
Fredwall et | 2021 Psychogenic
al?’ Nonepileptic
NR NR NR 7 (30%) No None/Other events NR
Thabit etal’® | 2021 | NR NR NR 0 (0%) No None/Other PNES NR
Fredwall et | 2021
al® NR NR NR 23 (18%) No Le France et al. PNES NR
Hansen et al*® | 2021 ICD +Le France
NR NR NR 54 (14%) Yes et al. PNES ICD
Hansen etal® | 2021 | NR NR NR 0 (%) No Other/Other PNES NA
Sawchuck et | 2020 ICD +Le France
al’! NR NR NR 55(14%) No et al PNES ICD
Zhangetal® |2020) NR | NR NR | 10(33%) | No | LeFranceetal. PNES NR
Kaczmarek et | 2020
al®? NR NR NR 0 (%) Yes ICD PNES NR
Masietal™ 2020 NR | NR NR 7(32%) Yes | Le France etal. PNES ILAE
Fobian et al’® | 2020 | NR NR 0.75 3 (10%) No None/Other PNES NR
Flewelling et | 2020
al®® NR NR NR 9(47%) No None/Other PNES NR
Terry et al’” | 2020 Psychogenic
non epileptic
14.20 14.80 0.60 22 (22%) No Le France et al. events NR
Flewelling et | 2020
al®® NR NR NR 17 (46%) No None/Other PNES NR
Sawchuck et 2020 None/Other
al® NR NR NR 0 (0%) No PNES NA
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Myers etal®” | 2019| NR NR NR 0 (0%) Yes None/Other PNES NA
Asadi-Pooya 2019 None/Other
et al*! 12.30 13.40 1.00 13(25%) No PNES NR
Gowda et al* 2019 None/Other Psychogenic
NR NR NR 0(0%) No seizures NR
Uzunetal® [2019| NR NR NR 0 (0%) Yes None/Other PNES NA
McWilliams 2019 None/Other
et al* 12.50 NR NR 22 (38%) No NEAD NR
Madanna et 2018 None/Other
al® NR NR NR 0(0%) No PNES NA
Kandler et 2018 None/Other Clinical with EEG change but not
al* NR NR NR NR No NEAD clearly stated
Bursch et al*’ | 2018 | 13.64 NR NR 13 (28%) Yes DSM PNES NR
Luthy etal® [2018| NR NR NR 0 Yes ICD PNES ILAE
Inaida et al®® [2018| NR NR NR 31 (45%) No ICD PNES NR
Kozlowska et 2018 None/Other
al’! NR NR NR 7 (12%) Yes PNES NR
Kozlowska et 2017 None/Other
al’? NR NR NR 7 (12%) No PNES NR
Kozlowska et 2017 None/Other
al®? NR NR NR 7 (12%) Yes PNES NA
Doss et al®* | 2017 | 14.30 NR NR 16(29%) Yes DSM PNES NR
Mohamed et 2017
al® NR NR NR 0 (0%) No None/Other PNES NA
Umesh et al’® | 2017| NR NR NR 0 (0%) Yes ICD PNES NR
Valente etal” | 2017 | 11.17 NR 1.48 21 (40%) No None/Other PNES Clinical Opinion
Pliolpys et 2016
al®’ 14.30 NR NR 16 (29%) Yes DSM PNES NR
McWilliams 2016 None/Other
et al’ NR NR NR 3 (30%) No NES NR
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Narita et al’® |2016| NR NR NR 6 (40%) No None/Other PNES NR
Parketal® |2015| NR NR NR 0 Yes None/Other PNES Other
Say etal®® |2015| NR NR 0.85 | 24 (40%) No None/Other PNES NR
Rawat et al®® | 2015| 9.00 12.00 0.83 8 (24%) No DSM PNES NR
Yadav at al®? | 2015| NR NR 0.25 19 (21%) No None/Other PNES NR
Citilcioglu et 2015 None/Other
al® NR NR NR 0(0%) Yes NES NR
Sawchuck et 2015
al® NR NR NR 7 (24%) No DSM PNES NR
Sayetal®” |2014| NR NR NR 0 Yes None/Other PNES 2 unprovoked epileptic seizures
Plioplys et 2014
al® 14.30 NR NR 16(29%) Yes DSM PNES NR
Aichetal” |2014| NR NR NR 0(0%) Yes None/Other | Pseudoseizures NR
Wadwekar et 2014 None/Other
al® NR NR NR 6(9%) No PNES NR
Yietal® |2014| NR 13.71 0.80 8 (32%) No None/Other PNES NR
Lietal® |2014] NR NR NR 0 (0%) Yes None/Other PNES NA
Abdel Kader 2014 None/Other
etal’! NR NR NR 0 (0%) Yes PNES NA
Dhimgn et [2013] 8.90 11.90 3.20 9 (16%) No None/Other PNES NR
al
Yilmaz et al”® | 2013 | 13.79 NR 2.49 6 (11%) Yes None/Other PNES NR
Akme%ir et |2013] 13.60 NR 1.28 0(0%) Yes None/Other PNES NA
al
Alessi etal7’ {2013 | NR NR NR 17 Yes None/Other PNES Previous or current history of
seizures based on EEG
Szabo et al’”® [2012| 11.60 NR NR 9 (33%) No None/Other PNES NR
Kimetal” [2012| NR NR NR 4 (27%) Yes None/Other PNES NR
Kutlu%y et [2010] NR NR NR 9 (25%) Yes None/Other PNES NR
al
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Hirfan(7)9glu et [2010| NR NR NR 0(0)% No None/Other Pseudoseizures NA

al

Salpekarggt al |2010| NR NR NR 2 (8.3%) Yes None/Other PNES NR

2010

Verrotti et al®' | 2009 | NR NR NR 36(100%) No None/Other PNES ILAE

Chinta et al®? | 2008 | NR NR NR 0 (0%) Yes DSM NES ILAE
Kacin§,3ki et [2007| NR R NR 0(0%) No None/Other Other NA

al
Patel et al®* [2007 | 12.90 | 13.40 0.54 26 (38%) No None/Other NES NR

Vincelgiis et {2006 NR NR NR 19 (91%) No None/Other PNES ILAE

al

Witgert et al®® | 2005| NR NR NR 0 (0%) Yes None/Other PNES NA

Bhatia & |2005| NR NR NR 0 No ICD Pseudoseizures NA
Sapra®’

Ahmed et al®® | 2004 | NR NR NR 0 Yes None/Other | Pseudoseizures ILAE
Pakalnis & |2003| NR NR NR 5(23%) No None/Other PNES NR
Paolicchi®
Kotogalet |2002| NR NR NR 11 (18%) Yes None/Other Psychogenic NR

al® Seizures

Gudmungc}sson 2001 | 11.10 12.90 0.90 0 (0%) No None/Other Pseudoseizures NA

et al

Pakalanis & |2000| NR NR NR 3 (19%) No None/Other Psychogenic NR

Paolicchi®? Seizures
Irwin etal™ [2000| NR NR NR 11 (31%) No None/Other PNES NR
Wyllie et al®* | 1999 | NR NR 0.95 4 (12%) No DSM Pseudoseizures NR
Tamer et al®> [ 1997 | NR NR NR 9(41%) No None/Other NES NR
Selbst & 1996 | NR NR NR 0 No None/Other Pseudoseizures NR

Clancy”®

Kramer et al’’ | 1995 | 12.00 NR 1.10 4 (15%) No None/Other Psychogenic NR

Seizures
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Lancmanet | 1994 | 12.40 NR 3.50 0 (0%) No None/Other Psychogenic NA
al”® Seizures
Valdizanet |1992| NR NR NR 0 Yes None/Other Pseudoseizures NR
a199
Wyllie et al'® | 1991 | NR NR NR 0 (0%) Yes None/Other PNES NA
Wyllie et al'®' | 1990 | 13.80 NR 0.57 0 (0%) No None/Other Psychogenic NA
Seizures

DSM - Diagnostic and Statistical Manual of Mental Disorders, ICD= International Classification of Disease, ILAE= International League
Against Epilepsy NA=Not applicable = as patients with epilepsy were not included, NEAD = non-epileptic attack disorder, NR=Not reported.
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Table 3a: Level of agreement of round 1 and round 2 of the Delphi survey —Assessment of

suspected psychogenic non-epileptic seizures (PNES) in children

Recommendation - Assessment of suspected PNES in children

Round 1

Round 2

R1: The word psychogenic is useful when describing children who
have seizure like events which are thought to be functional in
nature.

R2: The term psychogenic can be perceived negatively or be
stigmatizing and should only be used with young people and their
family/caregivers if it is felt to be helpful to explain the
psychological nature of these events.

50%

69%

The process of assessment of young people with suspected PNES
should include taking a comprehensive description of the
episodes/events — (e.g. What does the episode look like? When
did/does it happen? Who is present? Where does it happen?)

100%

NA

The process of assessment of young people with suspected PNES
should include taking a comprehensive medical/developmental
history (e.g., asking about other medical conditions,
learning/behavior, schooling).

100%

NA

It is important to ask about potential stressors in the young
person’s life (e.g., school/academic difficulties, family difficulties,
bullying, previous physical/sexual abuse, trauma).

96%

NA

With suspected PNES in young people, it is important to ask about
other symptoms of conversion disorder/functional neurological
disorder (e.g., pain, sensory or motor).

96%

NA

Parent, self or school report of events are useful in determining if
events are psychogenic in nature and can contribute to a ‘possible’
diagnosis of PNES by a clinician experienced in diagnosis of
seizure disorders.

89%

NA

Parent home/school video-recording of events is very important in
considering whether events are psychogenic in nature and can
contribute to a ‘probable’ diagnosis of PNES by a clinician
experienced in diagnosis of seizure disorders.

89%

NA

If available, Video-EEG should be used with all young people
with suspected PNES and if no epileptic activity is detected during
a typical event, then a ‘clinically established’ and ‘documented’
PNES diagnosis can be made by a clinician experienced in
diagnosis of seizure disorders.

85%

NA
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R1: The use of standard techniques (e.g., sleep deprivation,
hyperventilation, photic stimulation) is appropriate in an attempt
to elicit PNES in children

R2: The use of standard techniques (e.g., sleep deprivation,
hyperventilation, photic stimulation) is appropriate in the
assessment of suspected PNES in children to help differentiate
between epileptic and nonepileptic events.

61%

81%

R1: The use of invasive provocation techniques (e.g., saline
injection) or deceit should not be employed to elicit PNES in
young people.

R2: The use of invasive provocation techniques (e.g., saline
injection) or deceit should not be employed in the assessment of
PNES in young people

1%

100%

Table 3b: Level of agreement of round 1 and round 2 of the Delphi survey —Diagnosis and

management of PNES in children

Recommendation - Assessment of suspected PNES in children

Round 1

Round 2

The involvement of both a pediatric neurologist/epileptologist and
psychologist /psychiatrist is necessary when PNES is first
diagnosed to coordinate management and follow-up.

89%

NA

It should be made clear to the young person and their
family/caregivers that events are not epileptic in nature and that
anti-seizure medications are not appropriate treatment.* (*Unless
child also has epilepsy in which case medications would still be
appropriate for the epileptic seizures but not the PNES)

92%

NA

R1: The child (if developmentally and age appropriate) and their
parents should be informed of the diagnosis of PNES separately.

36%

NA

In medical records/reports it should always be made clear that
PNES refer to events of a psychogenic/functional (and not
physiologic) nature that are part of the broader classification of
functional neurological disorder/conversion disorder

89%

NA

A comprehensive plan (written document) should be developed in
collaboration with the child and family to inform all relevant
health and educational professionals in the child’s network.

82%

NA

A pediatric neurologist (or other professional with expertise in
epilepsy) should remain involved for a period of time after the
diagnosis of PNES to manage withdrawal of anti-seizure

89%

NA
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medications, ensure acceptance of diagnosis and avoid further
inappropriate investigations.

A comprehensive management plan for the events at home, school
and other relevant locations with clear indications on what
supporting adults should do should be developed and agreed upon
by all relevant stakeholders.

96%

NA

In the case of young people with both PNES and epileptic
seizures, there is a need for the young person, their
families/caregivers and supporting educational and health
professionals to be made aware of manifestation of both epileptic
and non-epileptic events. Management plans for both should be
available for all children.

93%

NA

Young people should always be given developmentally
appropriate visual/written information about the nature and
possible causes of PNES and possible management approaches.

86%

NA

Parents/caregivers should always be given appropriate
written/visual information about the nature, possible causes and
possible management approaches.

86%

NA

The decision on treatment modality for PNES in children should
take into account the child’s age, cognitive ability and family
factors. For younger children there may need to be a focus on
behavioral approaches and skill teaching. For older children and
adolescents, cognitive behavioral therapy may be useful.

93%

NA

R1: Family therapy/counselling should be offered to all families of
children with PNES.

R2: When considering treatment for children with PNES it is
important to consider that the family may need psychological
support (e.g., psychoeducation, counselling) and this should be
made available, where appropriate

68%

100%

Table 3c: Level of Agreement of Round 1 and Round 2 of the Delphi survey —Assessment

and management of psychopathology in children with PNES

Recommendation - Assessment of suspected PNES in children | Round 1 | Round 2
All young people with confirmed PNES should be screened for 93% NA
mental health (e.g., depression, anxiety, trauma) and

neurodevelopmental (e.g., ADHD, autism spectrum disorder)

difficulties.

R1: All young people with confirmed PNES should be assessed 68% 92%

for learning/cognitive difficulties.
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R2: It is recommended that young people with confirmed PNES be
assessed for learning/cognitive difficulties if it is thought that
these difficulties are contributing to the child’s PNES or other
mental health problems.

Young people with PNES who have confirmed mental health or
behavioral difficulties should access evidence-based
treatments/supports for depression, anxiety ADHD, etc.

93%

NA

R1=Round 1 R2= Round 2
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Table 4: Assessment methods for psychogenic non-epileptic seizures (PNES) in children

Primary
Author Year | assessment | Semiology Other* assessment
method reported Invasive provocation methods methods employed
Fredwall et | 2021
al*’® Video EEG | Yes NA No
Thabit et al*® | 2021 No
Video EEG  |No NA
Fredwall et | 2021 No
al29® Video EEG | Yes NA
Hansenet |2021 No
al?® Video EEG | Yes NA
Hansen et al*® | 2021 No
Video EEG | Yes NA
Sawchuck et | 2020 No
al’'® Video EEG | No NA
Zhang et al*? | 2020 No
Video EEG  |No NA
Kaczmarek et | 2020 After hyperventilation and photic stimulation, the
al® patient was informed that a swab with a
"medicine" would be applied to their left forearm
and that the substance on it could trigger a seizure | See provocation methods:
episode or other sensations”. Then a cotton swab | Sensitivity of placebo test
(approximate dimensions 5 cm x 5 cm) with for the diagnosis of PNES
water was applied to the left forearm, and the was 81.1%, specificity
technician asked the patient to report all 79.8%, positive predictive
sensations. The trial ended with the removal of a | value 89.6% and negative
Video EEG  |No cotton swab from the forearm. predictive value 66.3%
Masi et al** | 2020
Video EEG | No NA NA
Fobian et al*> | 2020
Video EEG  |No NA NA
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Flewelling et | 2020
al®® Video EEG | No NA NA
Terry et al*” | 2020
Video EEG | Yes NA NA
Flewelling et | 2020
al™® Video EEG | No NA NA
Sawchuck et
al*? 20201 Vigeo EEG | Yes NA NA
Myers et al* 2019
Video EEG | No NA NA
Asadi-Pooya
et al*! 2019
Video EEG  |No NA NA
Gowda et al*? 2019
Video EEG | No NA NA
Uzun etal® [2019 [NR No NA NA
McWilliams 2019
et al* Video EEG | No NA NA
Madanna et In case of failure of spontaneous of event within
al® one hour of vVEEG recording, induction protocols
were used in a sequential manner; verbal
2018 suggestion followed by placement of a tuning fork
followed by body part compression (with hand to
induce the event without eliciting pain or Yes - Induction: see
Video EEG | Yes discomfort). provocation methods
Kandler et 2018
al* Video EEG | No NA NA
Bursch et al*’ 2018
Video EEG | No NA NA
Luthy et al® 2018 | video EEG | No NA NA
Inaida et al>° 501 | Clinical
Judgement No NA NA
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Kozlowska et

al’! 2018 Video EEG | No NA NA
Kozlowska et
al?? 2017
Video EEG | Yes NA NA
Kozlowska et
al®? 2017
Video EEG |No NA NA
Doss et al™* | 2017 | Video EEG | No NA NA
Mohamed et
al® 2017 NR No NA NA
Umesh et al*® 2017
Normal EEG |No NA NA
Valente et al’ 017
Video EEG |No NA NA
Pliolpys et 2016
al’’ Video EEG | No NA NA
McWilliams 2016
et al’ Video EEG | No NA NA
Narita et al*®
2016 Unknown No NA NA
Park et al*’ For the patients who were suspected of having
psychogenic nonepileptic seizures, when typical
2015 episodes were not observed, an attempt was made
to induce the event by injecting 1 to 2 ml of saline
Video EEG |No intravenously after obtaining parental consent NA
Say etal” | 2015 |Video EEG | Yes NA NA
Rawat et al®! 2015
Video EEG |No NA NA
Yadav at al®? 2015
Video EEG | Yes NA NA
Citilcioglu et 2015 Serum prolactin levels in
al® Normal EEG |No NA the differential diagnosis of
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epileptic and nonepileptic
seizures.

Sawchuck et

al® 20151 yideo BEG | No NA NA
Say etal® 2014 | Video EEG _|No NA NA
Plioplys et 2014
al® Video EEG | No NA NA
Aichetal®”” | 2014 | Not described | No NA NA
Wadwekar et 2014
al® Video EEG | Yes NA NA
Yi et al®’ Patient was told that an intravenous drug that will
induce a seizure will be injected. Saline solution
was intravenously injected a millilitre at a time to
a maximum of 10 mls. We then asked the patient
2014 if they felt anything. After observation of the
spell, we explained that the action of the solution
was over, to stop the event. After the test, we
presented the family with the video to ensure the
similarity of the recorded event with
Video EEG | Yes typical ones NA
Lietal” |2014|Video EEG |No NA NA
Abdel Kader
et al”! 2014
Video EEG | No NA NA
Dhiman et 2013
al’? Video EEG | No NA NA
Yilmaz et al”? In patients suspected of having psychogenic
seizures, when typical episodes were not
observed, an attempt was made to induce the
2013 . o
event by verbal suggestion, hyperventilation,
and/or the injection of 1- to 2-ml saline
Video EEG | Yes intravenously after obtaining parental consent NA
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Akmedir et 2013
al’ Video EEG | No NA NA
Alessi et al7’ 2013
Video EEG | Yes NA NA
Szabo et al’® 2012
Video EEG | Yes NA NA
Kimetal”” |2012|Video EEG | Yes NA NA
Kutluay et 2010
al’® Video EEG | No NA NA
Hirfanoglu et 2010
al” Video EEG | No NA NA
Salpekar et al 2010
2010% Video EEG |No NA NA
Verrotti et al®!
2009 | \igeo EEG | Yes NA NA
Chinta et al®?
2008 | video EEG | Yes NA NA
Kacinski et 2007
al®’ Video EEG | No Intravenous saline Injection Yes
Patel et al®* Hyperventilation, photic stimulation, suggestion,
2007 and rarely application of an alcohol patch, alone
Video EEG | Yes or in combination. No
Vincentiis et
al® 2006 |\ 4e0 EEG | No NA NA
Witgert et al*® | 2005 | Video EEG | No NA NA
Bhatia & 2005
Sapra®’ Video EEG | No NA NA
Ahmed et al®®
2004 NR No NA NA
Pakalnis &
Paolicchi®® |2003
Video EEG |No NA NA
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Kotogal et
al%0 20021 \rideo EEG | Yes NA NA
Gudmundsson 2001
et al’! Normal EEG | Yes NA NA
Pakalanis & 2000
Paolicchi® Video EEG | No NA NA
lrwin et al”® 2000 | Video EEG | Yes NA NA
Wyllie et al®* 1999 Saline injection in 3 patients — but this method
Video EEG | No was subsequently abandoned. NA
Tamer et al® Induction by provocation and suggestion was
attempted in some cases by injecting 10 ml of
normal saline slowly during EEG record to
1997 observe simultaneous clinical and EEG
abnormality. Provocation attempted by i.v. saline
Clinical while doing EEG was possible in 7(31.8%) older
Judgement No children. NA
Selbst & 1996 Clinical
Clancy®® Judgment No NA NA
Kramer et al®’ When a typical event was observed on the first
1995 day of recording, PNES was induced by
Video EEG | Yes intravenous injection of normal saline (1 ml). Yes
Lancman et 1994
al’® Video EEG | Yes NA NA
Valdizan et Measurement of nocturnal
al” prolactin - The results
obtained show a clear
difference between
1992 epileptic patients and the
PNES group, due
to an increase in mean
prolactin values in epileptic
patients, both in delta 1 and
NR No NA delta 2 of sleep.
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Wyllie et al'®
1911 yide0 EEG

No

NA

NA

Wyllie et al'®!

1990

Video EEG

No

If patients did not have a spontaneous episode
during video-EEG recording, then the
electroencephalographer attempted to induce a
spell with suggestion and intravenous saline
injection. Fifteen patients (71%) had their
recorded seizures spontaneously, and six (29%)
had seizures in response to suggestion and
intravenous saline injection.

No

NA= Not Applicable, NR= Not Reported, *i.e., non-EEG methods
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Table 5 Management of psychogenic non-epileptic seizures (PNES) in children

Author

Year

Sample
Size

Description of Management/Intervention

Fredwall et al?’

2021

23

The MDT clinic team consists of epilepsy and psychology clinicians, a social worker, a nurse,
and administrative support staff. Patient appointments in this clinic are joint visits that serve as a
bridge between neurology and psychology. During the visit, first an epilepsy practitioner
confirms the diagnosis of PNEE; then the psychology provider assesses psychological risk
factors, provides an action plan to address PNEE, as well as makes a recommendation for
counselling. The team social worker provides support to families facing barriers to care,
including travel to clinic and other needs. The team nurse conducts follow-up phone calls

at one-, three-, and twelve-months following the clinic visit. During Covid-19 pandemic clinics
were provided via telemedicine.

Fredwell et al®®

2021

125

Multidisciplinary pediatric PNES clinic. Collaboration by neurology and psychology clinicians,
social workers, and nurses supported patients in accessing needed health care and facilitated
follow-up. This model resulted in most patients accepting the diagnosis

of PNES and linking with counselling services.

Flewelling et
al38

2020

37

Upon a confirmed diagnosis of PNES through v-EEG, patients are

referred to, a multidisciplinary clinic that provides brief treatment of PNES in youth. Patients and
their families met with a nurse practitioner, epileptologist, neuropsychologist, and clinical
psychologist who provided psychoeducation and appropriate recommendations.

Flewelling et
a136

2020

19

A multidisciplinary clinic that meets once monthly and provides brief treatment to youth with
PNES and intractable epilepsy. At the initial visit, patients with PNES and their families were
provided with a thorough explanation of the condition and met with a nurse practitioner,
epileptologist, neuropsychologist, and clinical psychologist. These professionals established the
patient's existing knowledge of PNES, presented v-EEG data, discussed psychological issues
underlying the condition, examined the relationship between neuropsychological functioning and
school-based episodes, explored initial reactions to the diagnosis, and made specific
recommendations, including medication management, referrals to outpatient mental health,
development of response plans for behavioral management of seizures, and guidance on
reintegrating the patient into school and extracurricular activities. Patients were scheduled for
follow-up appointments, occurring on average six months after the initial visit. During the
follow-up appointment, a multidisciplinary team of epilepsy specialists reassessed the families
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understanding of the diagnosis, assessed barriers to following through with treatment, reinforced
the need for psychological interventions, and supported patients and families in finding
appropriate resources within the community.

Terry et al’’

2020

A clinic in which patients are seen by both an epilepsy provider and a psychologist. The purpose
of this joint visit is to provide another opinion regarding the diagnosis and to serve as a bridge
from neurology to mental health services. Patients are typically seen once in a joint appointment,
then are transitioned to Behavioral Health for ongoing treatment and management. As part of
ongoing quality improvement efforts for the clinic, a nurse, and social worker were added to the
team to help with care coordination for patients seen in the clinic and to facilitate follow-up. The
clinic tries to see patients expeditiously following a diagnosis of to solidify the diagnosis, provide
education, and answer questions to help the family accept the diagnosis, and quickly move
patients toward treatment and recovery.

Fobian et al*’

2020

29

Participants were randomized to receive either eight sessions of Retraining and Control Therapy
(ReACT) or supportive therapy, and participants completed follow-up visits at 7- and 60-days
posttreatment. ReACT aimed to retrain classically conditioned, involuntary PNES by targeting
catastrophic symptom expectations and a low sense of control over symptoms using principles of
habit reversal. Supportive therapy was based on the assumption that relief from stress or
problems can be achieved by discussion with a therapist.

The intervention includes four steps (1) a clear etiological description based on the Integrated
Etiological Summary Model (2) an individually tailored patient plan to retrain physical
symptoms which challenges catastrophic symptom expectations and teaches patients to engage in
behaviors incompatible with PNES similarly to habit reversal, an evidence-based behavioral
treatment for retraining tics (3) a family plan to react to PNES in which they monitor the patient
for safety but otherwise allow the patient to follow their plan to independently control the
episode and a plan to return to school and social activities.

McWilliams et
a144

2019

60*

Intervention always involved child, family and school, and the psychological therapy employed a
cognitive-behavioural framework tailored to the needs of a young person with AS.

Kozlowska et
alSl

2018

60

Diagnostic formulation guided treatment approach which included
o Individual therapy to manage PNES
o Attend hospital school
o Physiotherapy programme
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o Outpatient treatment - both individual and family therapy and liaison with community
mental health to address stressors
Diagnostic formulations were used to inform both the explanations about PNES that were given
to them and their families and the clinical interventions that were used to help patients gain
control over PNES.

Six different approaches
o lay explanation and treatment interventions for dissociative
PNES
o lay explanation and treatment interventions for dissociative
PNES triggered by hyperventilation
o lay explanation and treatment interventions for innate defence
responses presenting as PNES
o lay explanation and treatment interventions for PNES
associated with syncope triggered by vocal cord adduction in the context of distress
o lay explanation and treatment interventions for non-epileptic seizures
associated with syncope triggered by activation of the Valsalva manoeuvre in the
context of distress
o Lay explanation and treatment interventions for non-epileptic seizures
associated with syncope triggered by reflex activation of the vagus nerve

All patients enrolled in the Mind—Body Programme engage in daily individual therapy to learn
how to manage their PNES, attend the hospital school to commence reintegration back to school
and complete a physiotherapy exercise programme to increase their body’s capacity to manage
changes in body state and to increase their physical resilience. The standard inpatient programme
for children/ adolescents with PNES runs over a 2-week period.

Admissions are typically followed by outpatient treatment — both individual and family based —
with community-based mental health services to address stressors that reside within the family
and school systems and that function to trigger or perpetuate the patient’s symptoms. The
Psychological Medicine team continues, as needed, to support clinicians working in community-
based services via telephone contact.
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Of 53 patients with PNES who participated in the MyCalmBeat evaluation, 41 (77%) were
able to utilize the biofeedback tool.

A total of 12 patients with PNES were unable to utilize MyCalmBeat because they were unable
to decrease the initial starting respiratory rates of 20 breaths/min

McWilliams et
al’

2016

10

At the time of the study, some patients had been newly diagnosed with NES. Others were
awaiting, were partway through, or had completed a course of cognitive behavior therapy-
informed treatment.

Sawchuck et al
2015%

2015

29

Treatment consisted of education around diagnosis and of individual psychological treatment,
which, in most cases, was cognitive behavioral therapy up to 14 sessions.

Additional mental health services including psychiatric medication, family therapy, and
admission to day or inpatient treatment were also utilized in a smaller number of cases.

Yi et al®®

2014

25

All patients were recommended to visit our psychiatrists after discussion about the diagnosis of
PNES

Treatment plans varied depending on the results of the psychological consultation; psychotherapy
in 9 patients, and a combination of psychotherapy and psychopharmacological therapy in 13
patients. The three remaining patients regularly visited our psychiatric clinic to assess their
clinical status without treatment.

Rawat et al®!

2015

34

Psychosocial interventions included working with the family and child. Reassurance along with
acknowledging of the symptoms and educating the parents with regard to the nature of the illness
and ways of handling the paroxysmal attacks was the most common psychosocial intervention
done in these children (34/34, 100%).

Individual therapy, involving cognitive behavioral therapy (CBT)/psychotherapy was used in
58.8% (20/34).

Psychotropic medications were used in 18 children (18/34, 52.9%). The most common
medication class used was selective serotonin reuptake inhibitors (SSRI) (14/34; 41.2%)),
fluoxetine (n = 5/34; 14.7%), escitalopram (n = 5/34; 14.7%), sertraline (n = 3/34; 8.8%) and
fluvoxamine (n = 1/34, 2.9%). Clonazepam was the most common non-SSRI drug prescribed
(7/34, 20.6%). Combined intervention involving both pharmacological and psychosocial
interventions and was used in 18 children (18/34 52.9%)
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Chinta et al®?

2008

17

The treatment and management of these generally followed the approach highlighted by previous
studies. This involved (i) shifting the focus of the parents from an organic to a psychosocial
explanation of the symptoms; (ii) encouraging the child and parents to resume normal activities;
(i11) ignoring or discouraging sick role behavior; and (iv) using problem solving coping
techniques to tackle the child's difficulties, and (v) family counseling for enhancing parental
competence to tackle problems and resolving family crises.

Vincentiis et al®

2006

21

Once the diagnosis of PNES was established, all patients and their families were informed and
referred for treatment. In 10 (47.6%) patients, psychoactive drug therapy was initiated, and in 3
(14.35%), dose adjustment of previously used drugs was needed. Reduction of AEDs was
possible in 6 patients (28.6%).

Bathia &
Sapra®’

2005

50

The patient were put on appropriate drug treatment (anxiolytic and/or antidepressants) and/or
psychotherapy (explanation, reassurance, suggestion, confrontation and discussion of the
problems associated with origin of pseudoseizure) for 3 months and followed up every 2 weeks
for 3 months to assess the improvement.

Gudmundsson et
a19 1

2001

17

The treatment programme given was distraction by rehabilitation, which comprises milieu
therapy and attendance at the hospital school together with anticonvulsant withdrawal. The aim
of milieu therapy is to allow the child to escape with honour from sick role behaviour (Dubowitz
and Hersov, 1976). The children are encouraged to function as normally as possible and engage
in different activities to distract them from preoccupation with their predicament. If patients have
seizures, fuss is avoided beyond making sure they are safe. They are not comforted. As soon as
they have recovered, the children are encouraged to continue with the task that they were
engaged upon when the seizure occurred. Parents are seen regularly for support and to empower
them to cope with seizures appropriately outside the hospital. Individual work by nursing staff
focuses on coping mechanisms, relaxation, anxiety and stress management as well as widening
the child’s support system of family, friends, and relatives. The children attend the hospital
school all through their stay and continuous close liaison makes it possible to apply the same
therapeutic principles there. The child’s own school is visited to explain the condition and seizure
management, to obtain previous academic records, and for continuity of course work on return
from hospital. The rate of reintegration back to the child’s own school is tailored individually. In
our experience, gradual reintegration is likely to be more successful.
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Irwin et al®3

2000

35

Management in most cases included early referral to a child psychologist.

All children with a primary diagnosis of epilepsy were also reviewed regularly by a paediatric
neurologist.

Once the diagnosis of PNES was clear in the group without epilepsy, and had been accepted by
the patient and family, the patient was discharged from the care of the neurologist to avoid the
appearance of inconsistency.

In some cases, the diagnosis and management required admission to hospital, for example in all
child relationship. Two of the eight cases with a history of abuse or violence were referred for
pro longed management by a child psychiatrist.

Three of the 35 patients required a three month stay in a psychiatric unit

Tamer et al®

1997

22

10 children: Hospitalization, talking, discussing and by working them up diagnostically

8 children: are being counselled in child guidance clinic with significant improvement

6 children: Gradual withdrawal of AEDs and substitution with tranquillizers worked cases who
were on polytherapy for so called intractable seizures.

2 children who had epileptic seizures earlier but now have hanged responded to gradual
withdrawal of AEDs

2 children failed to come for follow-up

Kramer et al®’

1995

27

All patients were seen by psychiatrists, and a plan for psychiatric treatment following discharge
was designed.
AEDs were discontinued in all patients.

Lancman et al’®

1994

43

Different interventions were used in our patients, so that we were
not able to determine

Wyllie et a]'®

1991

18

All patients were told that the attacks were e motional in basis, and were advised to remain off
AEDs and obtain psychological counselling.

Wyllie et al'™!

1990

21

After discussion of diagnosis and treatment, all but 1 of the patients agreed to remain without
antiepileptic medication. Sixteen patients agreed to have psychiatric treatment: 13 patients had
outpatient treatment for 3 to 36 (mean 9) months, 8 patients had inpatient treatment for 0.5 to 13
(mean 2) months, and 5 patients had both. Five patients were treated with psychotropic
medication (imipramine, desipramine, or haloperidol). Few of the patients returned to their
pediatric neurologist for follow-up care
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AEDs = Antiepileptic Drugs, MDT= Multidisciplinary Team, Psychogenic nonepileptic events (PNEE), *Unclear if all patients received the intervention,
PNES= Psychogenic Nonepileptic SeizuresDubowitz, V., & Hersov, L. (1976). Management of children with non-organic (hysterical) disorders of motor
function. Developmental Medicine & Child Neurology, 18(3), 358-368.
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Table 6: Prevalence of Psychiatric Disorders in Children with psychogenic non-epileptic seizures (PNES)

Author and | Criteria/ Sample | Any | Depression | Anxiety ADHD | Autism | PTSD | Psychosis | Eating Bipolar ODD | Other
Year Size Disorder
Measure Disorder

Hansen et ICD-10° 384 39% 11% 12%* 7% 3% NR NR e Adjustment

al 20213 disorder 12.5%
e SSRD9.1%
e Personality

Disorder 5%

e Self-harm 1%
e Substance use 5%

Fredwell et | Parent report 23 70% 26% 35% NR NR 13% NR NR NR NR NR
al 20217
Fredwell et | Parent Report 125 NR 16% 22% 7% 2% 8% NR NR 1% NR e Suicidal
al 20217 ideation/self-harm
6 (5%)
Sawchuck DSM5%and/or 33 NR 42% 67% NR NR 6% NR NR NR NR NR
et al 2020%' | chart review
Masi et al KSADS- 22 NR 50% NR NR NR NR NR NR NR NR NR
20203 PL!®3
Terry et al Medical 101 68% NR NR NR NR NR NR NR NR NR NR
2020% Records
McWilliams | ADOS'!0 59 50% 24% NR 8.5% 16.9% 3% NR 3% NR 2% e Tic disorder 5.1%
et al 2019% e Social anxiety
111
ADI-R 14%
ASDI'? e  Other anxiety
14%
ICD-10° e OCD 3%

e Tic disorder 5%
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Uzun et al K-SADS- 42 64% 26% 31% 24% NR NR NR 7% NR 2% Conduct disorder
20194 PL!%3 59,
Myers et al | Psychiatric 15 100% 40% 13% 13% NR 7% NR NR 7% OCD 7%
20194 History Panic disorder
20%
Substance 13%
Suicide attempt
20%
Self-harm 7%
Luthy etal | DSM5/ICD? 399 41% 8% 27% NR NR 8% NR NR 10% NR
20184
Madanna et | DSM-IV- 60 NR 14% 37% NR NR 12% NR NR NR 1% Panic disorder 3%
al 2018% TR!! Adjustment
disorder 9%
Kozlowska | DSM-IV'* 60 NR 17% 37% NR NR 12% NR 1% NR NR Panic disorder
etal 2017°° 12%
Behavioral
disorder 5%
Valente et al | K-SADS- 53 NR 45% 36% 4% NR NR NR NR NR NR 15.1%
20177 PL!%3 somatoform
disorders
DSM-IV'H 18.9% conduct
ICD-10° disorder
Say et al KSADS- 62 NR 15% 20% 24% NR 11% NR NR NR NR 12.9% Disruptive
2015% PL!® behaviours
disorder
Yadav etal | Data 90 67% 36% 23% 11% NR 6% 6% NR NR NR ODD/PDD 6%
20159 collected at
diagnosis
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Plioplys et al | K-SADS- 55 NR 44% 84% 29% NR 26% NR NR NR NR NR
20145 PL!®3
Sawchuk & | Medical chart 29 NR 52% 21% NR NR NR NR NR NR NR o 28% attention,
Buchhalter and/or DSM- speech or learning
2015% Vi disorder
e 21% self-harm
Rawatetal | DSM-5° 34 NR 15% NR 7% NR NR NR NR NR NR NR
20158
Say et al KSADS- 34 NR 65% 26% NR 29% 18% NR NR NR 9% | e Conduct disorder
2014 pPL!®3 6%
e Alcohol/substance
use disorder 15%
e Suicide attempt
15%
e OCD 6%
e Generalized
anxiety disorder
9%
e Separation
anxiety disorder
3%
e Specific phobia
3%
Yietal DSM-IV!4 25 NR 36% 12% 28% NR NR 4% NR 4% NR | e Adjustment
20149%° disorder 8%
e Conduct disorder
4%
Akmediret | K-SAD-PL!% 34 NR 27% 35% 29% NR 3% NR NR NR 9% | e Nicotine use
al 2013 7 disorder 15%
Verrotti et al | DSM-TV!!4 36 42% 19% 8% NR NR NR NR NR NR NR | e Generalized

2009%!

anxiety disorder
8%
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ICD-10° e Panic disorder
11%
Patel et al Pre-existing 59 41% 25% 7% NR NR NR NR NR NR NR NR
2007% diagnosis of
diagnosis
made at time
of diagnosis
by
psychiatrist
Vincentiis et | DSM-IV!! 21 NR 62% NR NR NR NR NR NR 10% | e  Pure dissociative
al 2006% 1CD106 disorder 14%
e Conduct disorder
KIDDIE- 9.5%
SADS!3
Bhatia & ICD-10° 50 NR 24% 32% NR NR NR NR NR NR NR | ¢ Panic disorder
Sapra 2005% 12%
Pakalnis Interview 22 NR 41% 41% 5% NR NR 5% NR 5% 5%
&Paolicchhi
2003%
Wyllie etal | DSM-IV!! 34 NR 29% 29% 15% NR 9% 6% NR 3% 3% e Panic disorder 9%
1999%4 Major separation e Impulse control
depression | anxiety and disorder 3%
and overanxious e Adjustment
dysthmic disorder disorder with
disorder mixed emotional
features 6%

*includes Tourette’s syndrome and conduct disorder, “Based on prevalent disorder and not incident disorders , ASDI=Asperger syndrome Diganostic Interview, ADOS= Autism Diagnostic
Observation Schedule, ADI-R= Autism Diagnostic Interview , DSM-5= The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), DSM-IV-TR - Diagnostic and
statistical manual of mental disorders, text revision, DSM-IV= Diagnostic and Statistical Manual of Mental Disorders -Fourth Edition , KIDDIE-SADS -Schedule for Affective Disorders and
Schizophrenia for School-Age Children—Epidemiological Version (KIDDIE-SADS), KSADS-PL= Diagnostic and Statistical Manual of Mental Disorders, ICD-10 = International

Classification of Diseases, Tenth Revision, NR= Not reported , SSRD = somatic symptom and related disorders
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