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Previous studies, using surveys, provided an understanding about how health-care providers address patients
with PNES. To date, there is limited information on the management of patients with PNES by tertiary referral
centers for epilepsy. In this study, we surveyed 11 Brazilian epilepsy center directors about diagnosis, treatment,
education and research on PNES. Respondents reported that patients with PNES represented 10–20% of all adult
patients recorded by video-EEG (VEEG). All respondents recognized VEEG as the method to confirm the diagno-
sis, and 81.8% used this approach for confirmation. Most centers had a standard protocol for diagnosis. None of
the centers had a particular protocol to treat PNES, but 90.9% had a uniform treatment approach including ther-
apy and educational measures. Psychotherapy was not easily obtained in nine centers (81.8%). Seven (63.3%)
centers reported ongoing research projects with PNES. Five centers referred to an educational PNES program
discussing diagnosis, but only one reported an educational program for treatment. This study showed a commit-
ment to PNES diagnosis; however, some gaps remain regarding treatment and training, namely implementing a
psychotherapy approach for patients and providing educational curricula for clinicians.
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1. Introduction

Psychogenic nonepileptic seizures (PNES) represent a universal
human condition and are recognized as a worldwide phenomenon [1],
sharing many similarities on patient demographics, semiology, and
coexisting neurological and psychiatric disorders, despite cultural and
economic differences across nations [2–4]. Approximately one-fifth of
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patients referred with new-onset events and 20–25% of all patients
referred to specialist epilepsy clinics have PNES [5–9]. Minimum
requirements for PNES diagnosis and controlled protocols for treatment
have been established [10,11] but are not implemented at all centers.

Previous studies, using surveys, provided an understanding about
how health-care providers (HCP) from different countries, such as
USA, Chile, UK, Australia, and Brazil address patients with PNES
[12–15]. These surveys were directed to professionals who diagnose
and treat patients with epilepsy and PNES. These studies showed differ-
ences in the diagnosis and treatment that were deemed to be related
mainly to the health-care system and to professional medical attitudes.
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Table 1
Areas addressed in the questionnaire.

1. Estimated Frequency of PNES
1.1 Outpatient facility
1.2. Inpatient long-term VEEG
1.3. Estimated frequency of PNES and epilepsy
2. Diagnosis of PNES
2.1. Presence of a protocol for diagnosis
2.2. Main reasons for PNES referral for VEEG
2.3. Diagnostic methods used to confirm a suspected diagnosis of PNES
2.4. Is VEEG always used to confirm the diagnosis
2.5. Induction techniques
3. Communication of Diagnosis of PNES
3.1. Professional(s) in charge for communication (source of information)
3.2. To whom the diagnosis is given (patient; family; patient and family)
3.3. Terminology used when the diagnosis is given
4. Treatment
4.1. Presence of a protocol for treatment
4.2. Professional(s) in charge of treatment
4.3. Treatment proposed after diagnosis
4.4. Availability of psychiatric intervention, educative measures and psychotherapy
4.4 Pharmacologic treatment (AED withdrawn/Psychoactive drugs for comorbid
diagnosis)

5. Education
5.1. Educational training for the diagnosis of PNES
5.2. Educational training for the treatment of PNES
6. Knowledge about PNES among distinct professionals
6.1. Psychiatrists
6.2. Psychotherapists
6.3. Neurologists
7. Research about PNES
7.1. Previous and current research about PNES
7.2. Previous and current research about psychiatric issues and epilepsy
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These findings highlighted that more regional health-care policies may
be necessary because of these differences across countries and cultures
and consequently in the HCPs' attitudes and the associated practice
difficulties, including limited access to video-EEG (VEEG) and referral
to effective psychotherapy for PNES.

To date, data are limited on how tertiary care centers for epilepsy
manage diagnosis, treatment, education, and research on PNES. Tertiary
care centers play a significant role in neurologists' education in diagno-
sis and treatment of epilepsy and PNES. Typically in Brazil, neurologists
are the first to encounter, diagnose, and provide initial treatment for
patientswith PNES, and then sometimes refer the patients to psychiatric
settings [15]. In this context, tertiary care centers play a major role in
determining guidelines for patient' management.

The Brazilian Health System has distinct particularities from other
South American countries that notably influence health care. The
Brazilian system is distinctly divided into private and public sectors.
It is estimated that approximately 75% of a population of almost
200 million use the public sector in Brazil, representing one of the
largest public health systems in the world [16].

The presence of a protocol with a uniform approach for diagnosis
and treatment across tertiary centers could potentially provide better
care and also could play a contributory role for educational purposes.
In this study, we aimed to: (1) determine the presence of a uniform
and standard approach to patientswith PNESwhen considering diagno-
sis and treatment in different centers of a middle-income country, and
(2) verify the existence of an educational program and of ongoing re-
search about PNES in these centers.

2. Methods

2.1. Study design

The original questionnaire was used in an earlier survey developed
by LaFrance et al. for assessing standard medical care (SMC) for PNES
by North American HCPs [12]. As previously done with other HCPs,
this questionnaire was administered in this study as a single group
survey in a cross-sectional design, with the intent of quantifying the
approaches to diagnosis, treatment, research, and education of PNES
across Brazilian epilepsy centers.

2.2. Questionnaire design

A Brazilian physician (KV), with proficiency in both languages,
translated the original PNES SMC questionnaire [12] from English to
Portuguese. Next, a native-English-speaking teacher with proficiency
in English and Portuguese back-translated the survey. The authors
compared the back-translated version with the original translation
and identified words that did not reflect the original meaning and that
thus, needed a semantic adaptation. For the purpose of the current
study, the authors modified this adapted questionnaire and submitted
it to further analysis (WCL). The survey consisted of 30 questions
assessing diagnostic and treatment practices, research, and education
for PNES. The areas of interest covered by this questionnaire are
shown in Table 1.

2.3. Data collection and preparation

Brazilian Epilepsy Center directors were contacted by e-mail by
the lead author (KV) to provide an explanation about the objective
of the questionnaire and its design. After consent, the survey was sent
to Brazilian epilepsy centers' directors by email, who returned the
completed questionnaires by email to the lead author.

The data were collected and entered directly in a Microsoft Excel
database by the first author. All center directors completed the sur-
veys entirely. Therefore, no questionnaire was excluded from the
final analyses.
2.4. Analysis plan

Categorical responses were tabulated as frequencies and percent-
ages. Continuous variables were reported as means and ranges. For
qualitative assessment, the open-ended questions were reviewed, and
significant themes are noted in the Results. The study was approved
by the local ethics committee of the University of São Paulo.

3. Results

3.1. Epilepsy center characteristics

The survey was sent by email to 13 tertiary epilepsy centers. Eleven
centers responded to the survey. Five (45.4%) respondents were from
the Southeast region of Brazil, four (36.4%) were from the South, and
two (18.2%) were from the Central West region. All respondents were
epileptologists (neurologists) responsible for their centers (Epilepsy
Center Coordinators). One center did not answer the email, and one
center was not accepting patients with PNES at the time of the survey
administration.

All 11 responding centers identified themselves as tertiary
epilepsy centers and 10 (90.9%) as epilepsy surgery centers. The
reported number of adult patients with epilepsy attending the
outpatient facility ranged from 60 to 680/month (mean 206.36;
median 160; SD 176.76), and the long-term inpatient VEEGs ranged
from 10 to 30/month.

The reported number of patientswith PNES attending the outpatient
facility ranged from 1 to 40/month. The number of patients with
PNES documented by long-term inpatient VEEG was 1–5/month in
nine centers, and 6–10/month in two centers. The centers reported
an estimated frequency of co-existing PNES and epilepsy that ranged
from 10%–50% (four centers reported 21 to 30%; three centers reported
41 to 50%; two centers related ≤10%; one center, 11–20%; and one
center, 31–40%).
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Fig. 1. Diagnostic methods used for establishing PNES.
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3.2. Diagnosis protocol of PNES

The reasons for referral for VEEG monitoring of patients with PNES
were: refractory epilepsy (eight centers [72.7%]); suspected diagnosis
of PNES (six centers [54.5%]); epilepsy surgery evaluation (five centers
[45.4%]), and differential diagnosis of epilepsy and nonepileptic events
in general (five centers [45.4%]). More than one reason for referral
was identified by five centers.

Diagnostic methods used to confirm the diagnosis of PNES were:
long-term inpatient VEEG (11/11), homemade videos (8/11); witnessed
events (5/11) and outpatient EEG (4/11) (See Fig. 1). Routine activation
procedures, i.e. hyperventilation and photic stimulation, were utilized
for PNES induction in all but one center during routine EEG. All respon-
dents recognize VEEG as the method to confirm the diagnosis and
most (9/11 [81.8%]) always used this method for confirmation.

Four (36.4%) centers had a specific diagnostic protocol with well-
established diagnostic guidelines for PNES. Six (54.5%) other centers
accounted for a uniform, but not a protocol-based, approach to the diag-
nosis, and one (9.1%) reported a varied and non-uniform approach.
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Fig. 2. Professional in charge for c
Induction procedures during VEEG were used if seizures were not
recorded spontaneously in four centers (36.4%) — three with saline
injection and one was verbal. Others centers (7/11 [63.6%]) did not
adopt any technique to induce PNES.

3.3. Communication

The terminology used to communicate was “PNES” in nine centers
(81.1%), “psychogenic nonepileptic events” in one, and one center did
not have a standard nomenclature. Two centers also provided an expla-
nation about the term used for communication.

In five centers, only the epileptologist communicated the diagnosis,
and in others, another professional did so. The professional who deliv-
ered the diagnosis was the epileptologist involved in the PNESmonitor-
ing in nine centers (81.8%), and the team psychiatrist, who is consulted
with this procedure, in five (45.4%). A neurologist related to the team,
but not necessarily involved in the VEEG process, communicated the
diagnosis in the two centers (18.2%), and a general psychiatrist, in one
(9.1%). (See Fig. 2.)
Neurologist General Psychiatrist

ommunication of diagnosis.
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Fig. 3. Professional in charge for treatment.
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In 10 centers, the diagnosiswas sharedwith the patient and families,
and in one, only patients received the diagnosis.

3.4. Treatment protocol

None of the centers had a particular protocol with rigorous guide-
lines to treat PNES. Ten (90.9%) centers reported a uniform treatment
approach and one (9.1%) used a heterogeneous therapeutic strategy.
Most (81.8%) centers responded that one psychiatrist (always the
same) familiar with PNES treatment provided follow-up with a stan-
dard method. Seven (63.6%) replied that the neurologist in charge of
the patient continued to follow the patient to increase treatment adher-
ence (4/7) and as part of the center approach (3/7). In the case of patient
non-adherence or refusal of psychiatric/psychological treatment, all
centers reported continued follow-up with the neurologist in charge.

The teampsychiatrist (9/11), a general psychiatrist (3/11) and a psy-
chologist (2/11) provided mental health treatment (See Fig. 3). The
treatment strategy adopted involved educational measures and therapy
in all centers and the use of psychotropic drugs in six centers (54.5%).

All centers did AED withdrawal in lone PNES once diagnosed, and
prescribers tapered off AEDs slowly.
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Fig. 4. Treatmen
Psychiatric assessmentwas considered easy to obtain in nine centers
(81.8%). Psychotherapy was not available in nine centers (81.8%)
(See Fig. 4).

3.5. Research and education

Center directors considered that epileptologists had a sound knowl-
edge about PNES, and nine (81.8%) reported that their psychiatrist also
had a good understanding of the disorder.

Seven (63.6%) centers reported ongoing research projects with
PNES, and seven (63.6%) reported current research on comorbid psychi-
atric disorders associated with epilepsy.

Five centers referred to having an educational program for PNES
diagnosis for fellows during their epilepsy fellowship program, and
one had education training for PNES treatment (See Fig. 5).

4. Discussion

Brazil is geopolitically divided into five regions, created according to
physical, political, social, and economic similarities. Our study surveyed
11 tertiary care centers of epilepsy practices across the South, Southeast,
Psychotherapy

ts offered.
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andCentralWest regions of Brazil. This is thefirst national epilepsy center
survey inBrazil of center directors known to the authors. The lackof infor-
mation from North and Northeast regions of Brazil is related to uneven
distribution of resources across the country, illustrated by the absence
of tertiary centers in these areas. Consequently, it is clear that respon-
dents represent tertiary epilepsy centers that are overburdened, with an
average of 160 patients/month, probably referred from all regions.

The number of patients with PNES documented by long-term inpa-
tient VEEG (from 1 to 10/month) represented 10–20% of all adult pa-
tients recorded by VEEG at the responding centers. Studies from other
centers report that approximately 5–10% of patients with PNES referred
to outpatient facilities also have co-existing epilepsy [17]. In other tertia-
ry care centers and, especially if certain subgroups of patients are
included, such as persons with intellectual disability, mixed epilepsy/
PNES may be as high as 30%, as reported by most centers in this study
[7,9,18]. The authors noted that the presence of centers with higher
rates of mixed PNES and epilepsy (N30%) may reflect a sampling bias –
that is, centers with a particular interest in studying PNES and epilepsy.
Patients with epilepsy and co-existing PNES pose a significant challenge
for treatment. Therefore, it is reasonable that these patients are referred
to centers that are clinically proficient in VEEG.

All reporting centers had a protocol with strict guidelines or a uni-
form and homogeneous approach among teammembers for diagnosis,
and all recognized long-term inpatient VEEG as the gold-standard
method to confirm the diagnosis. The relevance of VEEG has been
reinforced by the long average delay to diagnosis in prior studies (7.2–
9.4 years) that is partially related to the lack of VEEG [19,20]. With
increasing awareness of the importance of VEEG in establishing the
diagnosis of PNES, one would expect that in tertiary care centers all
patients with suspected PNES would undergo VEEG for diagnostic
confirmation. It is of note that most of the centers, but not all of them,
always used VEEG for diagnostic confirmation. Some possible explana-
tions for underutilization of VEEG are that overburdened centers will
have to select patients for VEEG and in this context, patients with
clear major and minor motor PNES (documented by homemade videos
and those witnessed by families or PNES observed during EEG) are not
referred for long-term VEEG. In this context, surgical patients may
have priorities for VEEG referral, since these centers are financially sup-
ported by epilepsy surgery in Brazil. An argument for using the same
monitoring beds for patients with PNES is that high medical utilization
(i.e., frequent emergency department visits and multiple AEDs for
presumed refractory epilepsy) may be curbed with accurate diagnosis
and appropriate treatment.
Regarding diagnostic approaches, conventional activation proce-
dures were used in all centers; however, in contrast, seizure induction
was always used as part of the protocol only in one center, in three if
necessary, andwas not employed in others. The limited use of induction
procedures could reflect the ethical concerns about induction, which
has been debated by others [21].

Following diagnosis, centers reported that the neurologist plays a
significant role in communication. Epileptologists, most often the ones
involved with the VEEG monitoring, communicated the diagnosis.
Most Brazilian epilepsy centers convey the diagnosis to patients and
their families, as previously observed in a Brazilian survey of HCPs
[15]. As we previously discussed, providing the diagnosis to patients
and their families is part of the initial steps of their treatment.Moreover,
family engagement in the diagnosis and treatment of chronic diseases is
part of the Brazilian culture. Family support promotes understanding of
the diagnosis and provides a supportive social network, which is the
approach described in patient-centered care, involving not only the
health care system, but also community and family [22].

In contrast to the presence of a diagnostic protocol, most Brazilian
epilepsy centers reported they do not have a particular treatment guide-
line for PNES. The absence of established treatment for PNES illustrates
that diagnosis may be thought to be easier than treatment. However,
providing diagnostic information regarding PNES may be insufficient
by itself to meaningfully affect patient outcome [23,24].

Treatment of PNES utilizes a multidisciplinary approach with
interplay among neurologists, psychiatrists, and psychologists. Struc-
tured feedback and psychiatric consultation appeared adequate to
significantly reduce PNES frequency and improve aspects of quality of
life [23]. Some studies report that clinical and personality factors can
be identified to provide an individualized treatment and prognosis
[19]. By generating a patient-specific profile, one can identify goals for
psychological therapy. Although targeted psychotherapy has been
shown to be an effective treatment for PNES based on controlled studies
[25], and manualized treatment is available [26,27], it has been difficult
to implement in Brazil, despite the Brazilian epilepsy center respon-
dents noting that they have access to sophisticated diagnostic methods.

Psychogenic nonepileptic seizures have been regarded as one of the
most important issues in neuropsychiatric aspects of epilepsy [28].
Respondents indicated that Brazilian centers are aware of the impor-
tance of the PNES diagnosis. Most centers reported having ongoing re-
search on PNES and other psychiatric issues associated with epilepsy
[15,29–33]. However, only three centers developed a structured educa-
tional program for trainees and staff. Therefore, knowledge on PNES
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seems to be acquiredmainly with daily routine and informal communi-
cations rather than with a formal didactic curriculum. One approach to
improving provider education could be a program that was carried out
in Brazil that tested first-responders' identification of PNES before and
after a semiology primer course, showing high rates of correct diagnosis
following the training [33].

Limitations of this study included the small sample size. While 11
centers responded, this comprised approximately 70–75% of Brazilian
epilepsy centers. Another limitation is that not all regions of Brazil
were represented in the survey results equally. The unequal distribution
of tertiary centers across the country in the more populated areas of
Brazil limits the number of responding regions and our knowledge on
how PNES is addressed in these regions. Another limitation is that for
this type of survey, the proportions reported of patients seen, investigat-
ed, and managed are based on an individual's estimates, rather than
from a formal populated database. Therefore, information about PNES
is not formed from tracked patient encounters but from memory and
overall impression of the center directors, as stated by others [34]. A
final critique is that the survey samples only Brazilian centers, and our
results may not reflect other national practices in South America or in
other continents. Future research could incorporate comparisons of
other South American countries to put the practices in a continental
context.

5. Conclusions

In conclusion, Brazilian epilepsy centers that responded to our ques-
tionnaire showed a commitment to PNES diagnosis, with many centers
having established approaches to addressing PNES, including diagnosis,
communication, and research. There are, however, some remaining
gaps to be filled addressing treatment, including a psychotherapy
approach that can be used across epilepsy centers and in non-epilepsy
center practices, and providing educational resources/curricula for
residents and fellows to familiarize them with this patient population
and the associated diagnostic and treatment challenges, the means of
establishing the diagnosis, and teaching best practices.
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