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Misdiagnosis of prolonged psychogenic non-epileptic
seizures as status epilepticus: epidemiology and

associated risks
Johannes Jungilligens

ABSTRACT

Objective To determine the epidemiology of
prolonged psychogenic non-epileptic seizures (pPNES)
misdiagnosed as status epilepticus, as well as the risks
associated with non-indicated treatment.

Methods We performed an individual patient data
analysis from the Rapid Anticonvulsant Medication
Prior to Arrival Trial (RAMPART) and the Established
Status Epilepticus Treatment Trial (ESETT) to assess
incidence, patient characteristics and clinical course of
misdiagnosed pPNES.

Results Among 980 patients aged 8 years or older
diagnosed and treated for status epilepticus in RAMPART
and ESETT, 79 (8.1%) were discharged with a final
diagnosis of pPNES. The relative incidence was highest
in adolescents and young adults (20.1%). The typical
female preponderance seen in that age bracket was not
evident in children and older adults. Adverse effects,
including respiratory depression and intubation, were
documented in 26% of patients with pPNES receiving
benzodiazepines in RAMPART and 33% of patients
receiving additional second-line medication in ESETT. In
ESETT, patients who were treated with benzodiazepines
before hospital admission had higher rates of
unresponsiveness and severe adverse effects than those
treated after admission, suggesting cumulative effects of
accelerated treatment momentum. Across trials, one in
five patients with pPNES were admitted to an intensive
care unit.

Conclusions Misdiagnosis and treatment of pPNES

as status epilepticus are a common and widespread
problem with deleterious consequences. Mitigating it
will require training of emergency staff in semiological
diagnosis. Status epilepticus response protocols should
incorporate appropriate diagnostic re-evaluations at each
step of treatment escalation, especially in clinical trials.

INTRODUCTION

Status epilepticus is thought to cause irreversible
harm after more than 30 min of ongoing convul-
sions, so early aggressive treatment is recommended
by most guidelines." Within minutes, benzodiaz-
epines should be administered as first-line medi-
cation, with high-dose antiepileptic drugs and
intubation as second-line and third-line treatment
in cases of refractory seizure activity. This compres-
sion of treatment timeframes has proven beneficial
for the majority of patients with status epilepticus.”
However, this treatment imperative can come at the
cost of diagnostic accuracy in emergencies.

" Rosa Michaelis

"% Stoyan Popkirov

The main differential to consider when assessing
patients with suspected (convulsive) status epilep-
ticus are dissociative seizures, also known as
functional or psychogenic non-epileptic seizures
(PNES). Prolonged PNES (pPNES) are reported
by 78% of patients with PNES and lead to emer-
gency admissions to the intensive care unit (ICU)
in 18%-27% of patients.’ * Acute pharmacological
treatment is not indicated as pPNES are usually self-
limited and do not respond to medication (beyond
the occasional placebo response or deep sedation).
pPNES generate no direct secondary physical harm
to patients and should be treated with verbal and
behavioural interventions only.

As clinical differentiation between epileptic
seizures and PNES requires specific semiolog-
ical expertise, and the treatment imperative for
presumed status epilepticus demands almost imme-
diate decision-making, misdiagnosis is common in
emergency settings and pPNES are often treated
mistakenly with non-indicated medication. Retro-
spective reviews suggest that patients with misdi-
agnosed pPNES often receive benzodiazepines (at
even higher doses than patients with status epilep-
ticus)® and frequently require endotracheal intu-
bation as a consequence.® Of note, pPNES are the
foremost determinant of healthcare utilisation costs
in patients with PNES.*”

A systematic look at treatment trials for status
epilepticus presenting to emergency services
(table 1, online supplemental figure 1) reveals that
misdiagnosis of pPNES as status epilepticus occurs
in various settings and at all levels of treatment:
prehospital and in the emergency department; and
first-line and second-line therapy. Misdiagnosis is
common in both adult and paediatric populations
and in both paramedic-led and physician-led emer-
gency services.*” Remarkably, none of the listed
trials had specific procedures in place to recognise
and exclude pPNES from study enrolment, nor did
they specify protocols for treatment reallocation in
cases of misdiagnosis.

To better understand the epidemiology of pPNES
misdiagnosed as status epilepticus as well as the
risks of harm from non-indicated treatment, we
performed an individual patient data analysis from
the two largest status epilepticus treatment trials to
date: the Rapid Anticonvulsant Medication Prior
to Arrival Trial (RAMPART)'” and the Established
Status Epilepticus Treatment Trial (ESETT).'® ' We
then discuss strategies that may improve recogni-
tion of pPNES within emergency medical services
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Table 1 Status epilepticus trials for emergency presentations reporting rate of misdiagnosis
Proportion of
misdiagnoses
specified as
Study Centres (n), country ~ Age group Initial diagnosis made by Sample size Rate of misdiagnosis (%) pPNES
Leppik et af® 3, USA Adults Physicians, hospital-based 78 13.5 111
Alldredge et al 10, USA Adults Paramedics 205 5 10/10
Silbergleit et al®* 79, USA Both (children =40 kg) Paramedics 893 7.1 63/63
Chamberlain et al'' 11, USA Paediatric (3 months—18  Physicians, hospital-based 310 10 ns
years)
Mundlamuri et a/'? 1, India Both (15-65 years) Physicians, hospital-based 150 0.05 m”n
Sanchez Fernandez et al' 9, USA Paediatric (1 month-21 Paramedics 81 0 -
years)
Welch et al'** 79, USA Paediatric Paramedics 120 83 8/10
(weight =13 kg)
Navarro et al"® 39, France Adults Physicians, prehospital 136 44 6/6
Kapur et al'®t 57, USA Both (=2 years) Physicians, hospital-based 384 9.6 37/37
Chamberlain et a/'’t 58, USA Both (=2 years) Physicians, hospital-based 462 nst nst

See online supplemental material for search strategy and flow diagram of literature review.
*Publication part of RAMPART.

tPublication part of ESETT.

$See the Results section for the results of individual patient data analysis.

ESETT, Established Status Epilepticus Treatment Trial; ns, not specified; pPNES, prolonged psychogenic non-epileptic seizures; RAMPART, Rapid Anticonvulsant Medication Prior to Arrival Trial.

and offer recommendations to improve future status epilepticus
response protocols in clinical practice and treatment trials.

METHODS

We analysed available primary data from the two largest status
epilepticus treatment trials to date. RAMPART (ClinicalTrials.
gov identifier: NCT00809146) is a randomised, double-blind
trial comparing intramuscular versus intravenous benzodiaze-
pine as first-line therapy for status epilepticus, which comprised
1023 cases from 893 patients enrolled between June 2009 and
January 2011. After excluding cases with eligibility violations,
incorrect study medication/dose assignment, repeated enrol-
ment, etc (see original publication for details), 732 patients
were included in the final per-protocol analysis. In addition,
we analysed data of ESETT (ClinicalTrials.gov identifier:
NCT01960075), which comprises 478 cases from 462 patients
enrolled between November 2015 and December 2018 at 58
hospital emergency departments across the USA.'®17 ESETT is a
randomised, double-blind study to compare the effectiveness of
levetiracetam, fosphenytoin and valproate in patients with estab-
lished status epilepticus unresponsive to treatment with benzo-
diazepines. Thus, we base our analysis on data from combined
1210 individual patients. We focus on patients who were
discharged with a final diagnosis of non-epileptic seizures. The
study protocols of RAMPART and ESETT provided no formal
definition or diagnostic criteria (including Electoencephalogram
[EEG] requirements) regarding this final diagnosis. We limited
our analysis to trial participants aged eight years or older, as
PNES can rarely be diagnosed in children younger than this."*°
To assess the relative rate of misdiagnosis, patients’ age was strat-
ified into six age brackets: children (8—14 years), adolescents and
young adults (15-29 years), younger middle-aged adults (30-44
years), older middle-aged adults (45-59 years), old adults (60-74
years) and very old adults (=735 years).

Within these trials, adverse events were graded according to
the National Institute of Health's (NIH) Common Terminology
Criteria for Adverse Events and categorised according to the
Medical Dictionary for Regulatory Activities classification. x>
test and Fisher’s exact test were used for between-group anal-
yses. The level of significance was p<0.05.

RESULTS

Among 1210 patients diagnosed and treated as status epilepticus,
980 were aged eight years or older. Of these patients, 79 (8.1%)
were discharged with a final diagnosis of pPNES. Of these, 55
(70%) were female and the mean age was 32.6 years (SD: 15.9
years), ranging from eight to 84 years.

Compared with patients with status epilepticus, the relative
prevalence of pPNES across age groups was significantly different
(x2(10)=66.838, p<0.001), indicating a significant association
between age and diagnosis (figure 1). The relative prevalence of
pPNES was highest among adolescents and younger adults aged
15-29 years, with 20.1% of these patients (38 of 189) eventually
recognised as having had pPNES.

Patients with pPNES were misdiagnosed and mistakenly
treated for status epilepticus at 39 different study centres,
confirming that this is a widespread phenomenon.

First-line treatment

Regarding the effects of first-line treatment with benzodiaz-
epines, the 46 patients with pPNES from the RAMPART data
were analysed. In 14 (30%) patients, prehospital study medica-
tion (10 mg intramuscular midazolam plus intravenous placebo,
or 4 mg intravenous lorazepam plus intramuscular placebo) was
not followed by seizure termination within 10 min or before
arrival at the hospital (primary endpoint). On hospital arrival,
seven (15%) patients were directly admitted to the ICU, while
twelve (26%) patients were admitted to a non-ICU unit and 27
(59%) patients were discharged directly from the emergency
department. Those admitted to the ICU remained there for a
median of one day (range 1-7 days). Overall, the hospital stay
of admitted patients had a median duration of three days (range
1-7 days).

In twelve (26%) patients, a total of 17 adverse events were
recorded (online supplemental table S1 presents an overview
of all adverse events and their grading across RAMPART and
ESETT patients). One of these events—a case of respiratory
depression—was reported as being possibly related to the study
intervention and led to intubation.
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Figure 1 Relative prevalence of prolonged psychogenic non-epileptic
seizures in patients overall, by age group and gender.

Second-line treatment

Cumulative effects of first-line and second-line treatment (leve-
tiracetam, fosphenytoin and valproate) were assessed using data
from 33 patients with pPNES unresponsive to antecedent first-
line benzodiazepine treatment within ESETT.

Of the 28 patients for whom information on timing of first-
line medication was available, 18 (55%) received benzodiaze-
pines before arriving at the emergency department and the rest
were medicated in-hospital. Ten patients (31%) were admitted
to the ICU and remained there for up to twelve days (median:
one day). Twelve patients (36%) were admitted to a non-ICU
unit, and eleven (33%) were discharged directly from the emer-
gency department. Overall, the hospital stay of admitted patients
had a median duration of one day (range 1-12 days).

All patients were assessed for seizure manifestations and
responsiveness at 20 and at 60 min after the start of the study
drug administration. At 20 min assessment, clinically apparent
seizures were observed in nine (27%) patients; at that time,
responsiveness to verbal or noxious stimuli was not improved in
eleven (33%) patients. At the 60 min assessment, three patients
still had clinically apparent seizures (9%), while responsiveness
was still not improved in nine patients (27%). The Richmond
Agitation Sedation Scale was administered at the 60 min assess-
ment (table 2). Nine patients (27%) were deeply sedated or
unarousable at this point.

In eleven (33%) patients, a total of 13 adverse events were
recorded (online supplemental table S1), four of which were
rated as ‘serious’. Four events were reported as being likely

Table 2 Richmond Agitation Sedation Scale (RASS) score of patients
with pPNES from ESETT at 60 min assessment

RASS score Cases %

+1 restless 3 9.1
0 alert 4 121
-1 drowsy 7 21.2
-2 light sedation 7 21.2
-3 moderate sedation 3 9.1
—4 deep sedation 6 18.2
-5 unarousable 3 9.1

ESETT, Established Status Epilepticus Treatment Trial; pPNES, prolonged psychogenic non-
epileptic seizures.

related to the study intervention: abdominal pain, hypersensi-
tivity, hypotension and pruritus. The adverse events were graded
as more severe in patients who received benzodiazepines before
emergency department arrival than those who did not (Fisher’s
exact test=10.455, p=0.033). In two patients (6%), endotra-
cheal intubation was performed. The adverse events leading to
intubation were documented as ‘depressed level of conscious-
ness’ in one case and ‘cerebrovascular accident’ in the other case.

DISCUSSION

In this individual patient data analysis from the two largest status
epilepticus trials to date, we found that among patients aged 8
or older the overall rate of misdiagnosed pPNES was 8.1% and
up to 20.1% in adolescents and young adults. This age group
also showed the typical female preponderance for PNES, while
gender distribution tended to equalise in children and older
adults, in line with previous observations.”' ** The annual inci-
dence of confirmed status epilepticus presenting to the emer-
gency department is reported as 16 per 100 000.” Based on
our analysis, the extrapolated incidence of misdiagnosed pPNES
receiving non-indicated medication can be conservatively esti-
mated at around 1.3 per 100 000 inhabitants per year, which
is equal to that of cerebral venous and sinus thrombosis in the
general population.**

As treatment is required to commence as soon as 5 min after
seizure onset, a certain degree of aetiology-agnostic emergency
decision-making can be encountered in response algorithms for
ongoing seizures (i.e., ‘shoot first, ask questions later’).” Two
common misconceptions might contribute to this approach: (1)
benzodiazepines will also be helpful for PNES, and (2) poten-
tial adverse effects of benzodiazepines and further escalation of
treatment are negligible. Our analysis clearly disproves both of
these assumptions. Benzodiazepine treatment does not reliably
terminate seizure activity, as 30% of RAMPART patients with
pPNES had ongoing seizures after receiving the study medica-
tion. Adverse effects in RAMPART were reported in 26% of
patients with pPNES, including respiratory depression requiring
intubation. By design, all participants in ESETT had ongoing
seizures despite substantial doses of benzodiazepines at the time
of study enrolment, further demonstrating that benzodiazepines
should not be expected to effectively halt PNES. Moreover, 27%
of patients with pPNES in ESETT remained deeply sedated at
1 hour after second-line treatment. Although benzodiazepines
are not known to cause central apnoea, they depress genio-
glossus activity and can lead to obstructive apnoea requiring
intubation.?® Obesity-related obstructive breathing disorders
are common in patients with PNES,*” so this poses a particular
danger in this patient group.
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Admission to the ICU was necessary in 15% of patients with
pPNES in RAMPART and twice that rate in ESETT (31%). The
experience of being treated in an ICU can be highly distressing in
itself and can lead to ICU-related post-traumatic stress disorder
at a significant rate. Known risk factors for this are premorbid
depression, negative emotionality, treatment-seeking behaviours
and benzodiazepine sedation,”® revealing a particularly
dangerous constellation for patients with pPNES.?’ Lastly, some
patients with pPNES were eventually intubated in both trials, an
ultimate treatment escalation which has been reported at high
rates previously® and harbours well-known risks of its own.>

An interesting observation regarding the momentum of the
status epilepticus treatment imperative could be made from the
ESETT data: patients who were treated with benzodiazepines
before arrival at the emergency department had higher rates
of unresponsiveness and severe adverse effects in the course of
treatment and were more likely to be intubated than those treated
in-hospital only. This could be explained by more severe seizure
manifestations at onset, but alternatively prehospital interven-
tions might accelerate the momentum of treatment, leading to
higher medication doses overall and lowering the threshold for
treatment escalation. It is worth noting that invasive overtreat-
ment of pPNES can be potentially lethal.®' In a recent cohort
study, patients with video EEG-confirmed PNES (and no sign
of comorbid epilepsy) had a more than doubled standardised
mortality ratio, and the cause of death was documented as
‘epilepsy’ in 13 of 55 cases (24%), suggesting the possibility of
misdiagnosis and associated iatrogenic harm.*? Therefore, the
trade-off between early and aggressive treatment to terminate
persistent epileptic seizure activity and investing time to rule out
or confirm the possibility of pPNES to avoid iatrogenic harm
must be weighed carefully.

Another factor underlying the ‘shoot first’ mentality of
convulsive status treatment is the purported lack of reliability of
semiological seizure diagnosis. Indeed, semiology alone can be
insufficient for a firm diagnosis for many types of seizures and
seizure-like events. However, suspected convulsive status epilep-
ticus has pronounced motor symptoms, allowing for a confident
diagnosis on clinical grounds in most cases. A recent study on
smartphone video recordings of seizures found that convulsive
PNES can be identified with 96% accuracy on video.>* More-
over, examination of ongoing seizures allows for quick assess-
ment of interactive responsivity (e.g., resistance to eye-opening,
preservation of pupillary and eyelash reflexes, change in seizure
intensity in response to others), which can offer near-absolute
specificity for PNES.** ** Filming an ongoing seizure for later
specialist evaluation should be encouraged as a critical diagnostic
intervention and can be justified as such even without prior
consent.” Paramedics, emergency department staff, neurologists,
and intensivists should be sensitised regarding the relative inci-
dence of PNES and trained in semiological recognition of seizure
types to reduce the rate of misdiagnosis and the risk of harm
from overtreatment. The importance of obtaining ictal video,
early EEG and postictal laboratory markers such as prolactin and
creatine kinase should inform emergency work-up algorithms to
reduce misdiagnosis.

The observed rates of pPNES misdiagnosis and risks of harm
from non-indicated treatment should give cause to reconsider
status epilepticus response protocols, especially in clinical trials.
Highly specific semiological indicators of pPNES should be
considered at enrolment and pPNES should be explicitly listed
as exclusion criteria. Clinical reassessment, possibly opera-
tionalised through semiological checklists, should further be
required at every step of treatment escalation. As misdiagnosed

pPNES can be expected at a rate of 5%-10%, specific protocols
for de-escalation and reallocation of treatment should ideally be
provided to trialists. Lastly, study analysis plans should include
separate epidemiological and safety subanalyses for patients later
diagnosed with pPNES.
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