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Can Treating Patients With PNES Lower
the Risk of Sudden Unexpected Death?

Mortality in Patients With Psychogenic Nonepileptic Seizures

Nightscales R, McCartney L, Auvrez C, et al. Neurology. 2020;95(6):e643-e652. doi:10.1212/WNL.0000000000009855

Objective: To investigate the hypothesis that patients diagnosed with psychogenic nonepileptic seizures (PNES) on video-EEG
monitoring (VEM) have increased mortality by comparison to the general population. Methods: This retrospective cohort
study included patients evaluated in VEM units of 3 tertiary hospitals in Melbourne, Australia, between January 1, 1995, and
December 31, 2015. Diagnosis was based on consensus opinion of experienced epileptologists and neuropsychiatrists at each
hospital. Mortality was determined in patients diagnosed with PNES, epilepsy, or both conditions by linkage to the Australian
National Death Index. Lifetime history of psychiatric disorders in PNES was determined from formal neuropsychiatric reports.
Results: A total of 5508 patients underwent VEM. A total of 674 (12.2%) were diagnosed with PNES, 3064 (55.6%) with
epilepsy, 175 (3.2%) with both conditions, and 1595 (29.0%) received other diagnoses or had no diagnosis made. The stan-
dardized mortality ratio (SMR) of patients diagnosed with PNES was 2.5 (95% CI: 2.0-3.3). Those younger than 30 had an 8-fold
higher risk of death (95% CI: 3.4-19.8). Direct comparison revealed no significant difference in mortality rate between diag-
nostic groups. Among deaths in patients diagnosed with PNES (n¼ 55), external causes contributed 18%, with 20% of deaths in
those younger than 50 years attributed to suicide, and “epilepsy” was recorded as the cause of death in 24%. Conclusions:
Patients diagnosed with PNES have a SMR 2.5 times above the general population, dying at a rate comparable to those with
drug-resistant epilepsy. This emphasizes the importance of prompt diagnosis, identification of risk factors, and implementation
of appropriate strategies to prevent potential avoidable deaths.

Commentary

Psychogenic nonepileptic seizures (PNES), functional seizures,

or dissociative seizures are all names in consideration to define

a presentation of functional neurologic symptom disorder

(FND) with seizures or attacks. The prevalence of PNES is

reported to be 2 to 33 per 100 0001 but they represent about

a third of patients with intractable seizures seen in epilepsy

clinics and epilepsy units.

Although our understanding of the physiopathology of

PNES is still in an infant state, over recent years neurologists,

psychiatrists, and epileptologists alike have learned to recog-

nize its presentation, risk factors, premorbid conditions, and

triggering events. We started to recognize this condition, as

well as other FND, as brain network integration disorders with

a biologic basis and a common presentation.2

Patients with PNES share multiple similarities with patients

with epilepsy (PWE). Both groups have sudden, mostly unpre-

dictable, episodes of loss of voluntary control of their actions

often with altered awareness or responsiveness which severely

impair their social functioning. These episodes often come with

limitations on education and employment opportunities as well

as driving restrictions. Both groups live with the impending

threat of a seizure or attack at almost any time in their life and

both are associated with increased risk of psychiatric comor-

bidities such as depression and anxiety.3,4

As an epileptologist, my goals of treatment are also sim-

ilar for PWE and persons with PNES. My patients and I

work together, aiming to achieve complete control of all

episodic events, identify and manage comorbid conditions,

minimize medication side effects, improve quality of life,

and support social and emotional life goals including edu-

cation, employment, and emotional functioning to the best

of our abilities.

Some risks, however, we thought were different such as the

risk of dying from the primary condition. The elevated risk of

sudden unexpected death in PWE (SUDEP) and other poten-

tially preventable causes of epilepsy-related deaths (status epi-

lepticus, drowning, accidental death, and medication

overdose),5 but specially SUDEP, have become an enormous

call to action for controlling all seizures in PWE. Considera-

tions such as early intervention with epilepsy surgery, use of

neuromodulation, polytherapy, and other nonpharmacological
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treatments for seizures are motivated often by the goal of con-

trolling all seizures and by doing so, decreasing the risk of

premature death.

The present study by Nightscales et al6 highlights a new

and striking similarity between the 2 groups of concern by

bringing attention to the elevated mortality rate among

patients with PNES which this group found to be 2.6 times

higher than the general population and up to 8.3 times the

risk in younger adults. This death rate is comparable to

patients with intractable epilepsy, making a strong case for

the need of recognizing, studying, and treating PNES at

least as purposefully and aggressively as we do for PWE.

Prior smaller scale studies had found similar increased mor-

tality ratios in younger patients with PNES relative to the

general population.7,8

Nightscales’ group conducted a thorough retrospective

review of all cases admitted to their inpatient video EEG unit

in 3 hospitals over 20 years (5508 patients) and compared their

data to the national death registries, pulling the records for

cause of death (COD) as documented by the medical exami-

ner’s report. Following definite video EEG results patients

were classified as having the diagnosis of Epilepsy, PNES, both

or none. The first 3 groups were subsequently studied for over-

all mortality and COD. Of note, patients with neoplastic lesions

and epilepsy were excluded from analysis.

The COD analysis for patients with PNES reported

“epilepsy” in 23.6% of patients, but subsequent review of these

cases found no basis to support the diagnosis of epilepsy, rais-

ing the question of death-related to acute functional seizures,

but the coexistence of undiagnosed epileptic seizures could not

be completely ruled out in 7 of 13 cases.

Suicides and accidental poisonings accounted for 18.2% of

deaths and were strongly related to having history of sub-

stance abuse. Sudden unexpected death (SUD) was deter-

mined after careful review in 21.7% of deaths in patients

with PNES, which is double the expected rate for the general

population.

The urgency for making the diagnosis of PNES is further

supported by the existence of evidence-based treatment for this

condition. Studies of both cognitive behavioral therapy

informed psychotherapy9 and mindfulness-based therapy10

have shown improvement in seizure frequency and quality

of life for this population. These interventions can be

offered from the epilepsy clinic and even remotely, using

Telehealth. A recent study by Goldstein et al11 reported

better quality of life, less bothersome events, longer

seizure-free periods, and other improvements in social func-

tioning when CBT was provided in addition to “standard of

care” alone but no difference in absolute seizure count or

severity. However, it is worth noting that both groups

showed improvement in seizure frequency, likely due to

successful trial interventions provided to both treatment

groups such as education about the condition, medical sup-

port by an expert on the field, and active follow-up which is

not really “standard of care” for most PNES patients.

There are a lot of questions following this large and thor-

ough retrospective analysis on mortality: What was the cause

of those “epilepsy” related deaths in patients with no evidence

of epilepsy? Why would patients with PNES have double the

risk of SUD than the general population? We have learned the

best way to prevent SUDEP is achieving seizure control. Could

it be possible that successfully identifying and treating patients

with PNES would result in lowering the risk for SUD? Auto-

nomic changes described in patients with PNES are starting to

show possible contributors such as heart rate variability during

PNES.12 Prospective studies in this population may be able to

answer these questions in the future.

A history of substance abuse was clearly identified as the

only psychiatric diagnosis related to an increased risk for death

due to medication and drug poisoning. Lowering and disconti-

nuing ASM in patients with PNES should be a goal of care in

the clinic. Fewer medications may reduce the possibility of

accidental overdosing and recognizing the risk posed by sub-

stance abuse should facilitate the process as well.

This information on mortality risk should be a call for action

for neurologists and epilepsy specialists to make the diagnosis,

institute treatment, and follow-up patients with PNES.

Although we have a lot to learn about the pathophysiology,

presentation, and best therapy for this condition, the reward for

taking this task will be no less than the one we get from ade-

quately treating our PWE: fewer or no seizures, appropriate

medications with fewer side effects, better treated comorbid-

ities, improvement in quality of life, and reduced mortality:

what more could we ask for?
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ORCID iD

Adriana C. Bermeo-Ovalle https://orcid.org/0000-0003-2346-0061

References

1. Benbadis SR, Allen Hauser W. An estimate of the prevalence

of psychogenic non-epileptic seizures. Seizure. 2000;9(4):

280-281.

2. Perez DL, Dworetzky BA, Dickerson BC, et al. An integrative

neurocircuit perspective on psychogenic nonepileptic seizures

and functional movement disorders: neural functional unaware-

ness. Clin EEG Neurosci. 2015;46(1):4-15.

3. Avalos JC, Silva BA, Tevés Echazu MF, Rosso B, Besocke AG,

Carmen Garcia MD. Quality of life in patients with epilepsy or

psychogenic nonepileptic seizures and the contribution of psy-

chiatric comorbidities. Epilepsy Behav. 2020;112:107447.

4. Guillen A, Curot J, Birmes PJ, et al. Suicidal ideation and trau-

matic exposure should not be neglected in epileptic patients: a

multidimensional comparison of the psychiatric profile of patients

suffering from epilepsy and patients suffering from psychogenic

nonepileptic seizures. Front Psychiatry. 2019;10:303.

5. Mbizvo GK, Bennett K, Simpson CR, Duncan SE, Chin RFM.

Epilepsy-related and other causes of mortality in people with

88 Epilepsy Currents 21(2)

https://orcid.org/0000-0003-2346-0061
https://orcid.org/0000-0003-2346-0061
https://orcid.org/0000-0003-2346-0061
https://orcid.org/0000-0003-2346-0061
https://orcid.org/0000-0003-2346-0061


epilepsy: a systematic review of systematic reviews. Epilepsy Res.

2019;157:106192.

6. Nightscales R, McCartney L, Auvrez C, et al. Mortality in patients

with psychogenic nonepileptic seizures. Neurology. 2020;95(6):

e643-e652.

7. Duncan R, Oto M, Lefley JW. Mortality in a cohort of patients

with psychogenic non-epileptic seizures. J Neurol Neurosurg

Psychiatry. 2012;83(7):761-762.

8. Jennum P, Ibsen R, Kjellberg J Morbidity and mortality of none-

pileptic seizures (NES): a controlled national study. Epilepsy

Behav. 2019;96:229-233.

9. LaFrance WC Jr, Ho WLN, Bhatla A, Baird GL, Altalib HH,

Godleski L. Treatment of psychogenic nonepileptic seizures

(PNES) using video telehealth. Epilepsia. 2020;61(11):

2572-2582.

10. Baslet G, Ehlert A, Oser M, Dworetzky BA. Mindfulness-based

therapy for psychogenic nonepileptic seizures. Epilepsy Behav.

2020;103(Pt A):106534.

11. Goldstein LH, Robinson EJ, Mellers JDC, et al. Cognitive beha-

vioural therapy for adults with dissociative seizures (CODES): a

pragmatic, multicentre, randomised controlled trial. Lancet Psy-

chiatry. 2020;7(6):491-505.

12. Romigi A, Ricciardo Rizzo G, Izzi F, et al. Heart rate variability

parameters during psychogenic non-epileptic seizures: compari-

son between patients with pure PNES and comorbid epilepsy.

Front Neurol. 2020;11:713.

Commentary 89



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


