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� The COVID-19 pandemic has led to lockdown of many Epilepsy Monitoring Units.
� Postponing video-EEG monitoring of patients had detrimental effects.
� Access to video-EEG monitoring be given high priority.

a b s t r a c t

Restructuring of healthcare services during the COVID-19 pandemic has led to lockdown of Epilepsy
Monitoring Units (EMUs) in many hospitals. The ad-hoc taskforce of the International League Against
Epilepsy (ILAE) and the International Federation of Clinical Neurophysiology (IFCN) highlights the detri-
mental effect of postponing video-EEGmonitoring of patients with epilepsy and other paroxysmal events.
The taskforce calls for action to continue functioning of Epilepsy Monitoring Units during emergency sit-
uations, such as the COVID-19 pandemic. Long-term video-EEG monitoring is an essential diagnostic ser-
vice. Access to video-EEG monitoring of the patients in the EMUs must be given high priority. Patients
should be screened for COVID-19, before admission, according to the local regulations. Local policies
for COVID-19 infection control should be adhered to during the video-EEG monitoring. In cases of differ-
ential diagnosis where reduction of antiseizure medication is not required, consider home video-EEG
monitoring as an alternative in selected patients.
� 2021 International Federation of Clinical Neurophysiology Inc. and International League Against Epi-
lepsy. Published by Elsevier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
ed.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinph.2021.05.001&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.clinph.2021.05.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:sbz@filadelfia.dk
https://doi.org/10.1016/j.clinph.2021.05.001
http://www.sciencedirect.com/science/journal/13882457
http://www.elsevier.com/locate/clinph


Sándor Beniczky, A. Husain, A. Ikeda et al. Clinical Neurophysiology 132 (2021) 2248–2250
1. Background and justification

The International League Against Epilepsy (ILAE) and the Inter-
national Federation of Clinical Neurophysiology (IFCN) appointed
an ad-hoc taskforce to provide a rapid response to the challenges
concerning video-EEG monitoring, encountered during the current
pandemic, caused by the coronavirus SARS-CoV-2 disease (COVID-
19). Through consensus discussions, review of the published evi-
dence and experience of the experts representing the two societies,
the ad-hoc taskforce elaborated this statement.

During the restructuring of healthcare services due to the cur-
rent pandemic, many hospitals closed video-EEG monitoring facil-
ities, referred to in this document as Epilepsy Monitoring Units
(EMU) (Krysl et al., 2020). A European survey showed that in most
centers, inpatient video-EEGs monitoring had been stopped (61.7%
for adults, 36.2% for children) or was restricted (38.3% for adults,
53.2% for children) (Krysl et al., 2020), with detrimental effects
on patients with complex and severe epilepsy and other paroxys-
mal events (Krysl et al., 2020), such as lack of optimizing the med-
ical treatment and lack of evaluation for epilepsy surgery. There is
limited likelihood of triggering seizure emergencies in patients
with epilepsy and neurological complications. The measures of
closing EMUs were adopted by healthcare providers to focus on
re-allocation of resources to services considered more important,
more immediately required, and to prevent spreading the disease.
Long-term video-EEG monitoring in EMUs was regarded by the
healthcare providers as an elective procedure that could be post-
poned without significant consequences, a categorization that we
challenge as incorrect for the following reasons.

Long-term video-EEG monitoring is an essential diagnostic tool
in patients with complex and severe epilepsy (Kobulashvili et al.,
2018; Tatum et al., 2018). The main indications are: diagnostic
and presurgical evaluation (Kobulashvili et al., 2018; Tatum
et al., 2018). While video-EEG monitoring is diagnostic, it has
direct implications on treatment of epileptic seizures, co-
morbidities and important differential diagnoses (arrhythmia and
cardiac death, psychogenic non-epileptic seizures and the risk of
suicide).

Reasoning for continuing the diagnostic monitoring: approxi-
mately one third of patients referred to specialized centers on sus-
picion of drug-resistant epilepsy, do not have epilepsy (Chadwick &
Smith, 2002; McBride et al., 2002; Asano et al., 2005; Uldall et al.,
2006). Persistent misdiagnosis of paroxysmal events, often cardiac
or psychogenic in origin, has severe consequences for them (Ferrie,
2006; LaFrance & Benbadis, 2006; Nightscales et al., 2020). In
patients with drug resistant epilepsy, misclassification of the
seizure-types can lead to inadequate choice of antiseizure medica-
tion (Kobulashvili et al., 2018). Video-EEG recording of the patientś
habitual clinical episodes is the diagnostic gold standard for
patients with unclear paroxysmal events (Kobulashvili et al.,
2018; Tatum et al., 2018).

Reasoning for continuing presurgical evaluation: epilepsy surgery
is the evidence-based treatment in patients with drug-resistant
focal epilepsy (Wiebe et al., 2001; Engel et al., 2012; Dwivedi
et al., 2017). This requires video-EEG recording of the seizure and
in around one third of patients invasive monitoring (Kobulashvili
et al., 2018; Tatum et al., 2018). Failure to proceed towards surgery,
unnecessarily exposes the patients to further seizures, injuries
associated with seizures and the risk of Sudden Unexpected Death
in Epilepsy (SUDEP) (Devinsky et al., 2016). The appropriate and
unrestricted utilization of EMUs in comprehensive epilepsy centers
has been shown to reduce mortality of patients with epilepsy
(Lowerison et al., 2019).

High quality epilepsy care, including video-EEG monitoring has
decreased morbidity and mortality (Lowerison et al., 2019;
Hargreaves et al., 2019; Granbichler et al., 2017). Hence, increasing
2249
waiting times can cause considerable problems, with increasing
morbidity and mortality. These patients often have worsening epi-
lepsy, co-morbidities, and prioritizing care with restricted
resources becomes more and more challenging. Some EMUs man-
aged to continue video-EEG monitoring during the pandemic
(Krysl et al., 2020). Using measures of prevention and protection
generally adopted in the hospitals, these EMUs were able to con-
tinue this important diagnostic function, without causing local out-
breaks (Lowerison et al., 2019; Krysl et al., 2020; Joint proposals,
2020; Gélisse et al., 2020). Recommendations for neurophysiology
staff with risk factors for COVID-19, and for mental health of the
staff have been proposed by the Latin American chapter of the IFCN
Task Force – COVID-19 (San-Juan et al., 2020).
2. Summary statements

The ILAE-IFCN ad-hoc taskforce issues the following statement,
related to functioning of the EMUs, during the COVID-19
pandemic:

1. Long-term video-EEG monitoring is an essential diagnostic
service.

2. Access to video-EEG monitoring of the patients in the EMUs
must be given high priority.

3. Patients should be screened for COVID-19, before admission,
according to the local regulations.

4. Local policies for COVID-19 infection control should be adhered
to during the video-EEG monitoring.

5. In cases of differential diagnosis where reduction of antiseizure
medication is not required, consider home video-EEG monitor-
ing as an alternative in selected patients.

3. Conclusion

The ILAE-IFCN ad-hoc taskforce calls for action to ensure that
healthcare providers understand the importance of providing diag-
nostic services for patients with epilepsy and paroxysmal events,
and that EMUs continue functioning during emergency situations
like the COVID-19 pandemic, while adhering to local healthcare
policies.
4. Disclaimer

This report was written by experts selected by the International
League Against Epilepsy (ILAE) and the International Federation of
Clinical Neurophysiology (IFCN) and was approved for publication
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IFCN.

5. Conflict of interest statement

Sándor Beniczky reports speaker honoraria and personal fees
from: Natus Neuro, Philips EGI, Epihunter, UCB Pharma, Eisai and
Bial-Portela, outside this work.

Aatif Husain has received personal compensation for consulting
from: UCB Pharma, Jazz Pharma, BlackThorn Therapeutics, Eisai
Pharmaceuticals, Marinus Pharmaceuticals, Neurelis Pharmaceuti-
cals, and Merck. He has also received royalties from Wolters
Kluwer, Springer and Demos Publishers. Additionally, he has
received stipend for editorship from American Clinical Neurophys-
iology Society.

Akio IKEDA belongs to Department of Epilepsy, Movement
Disorders and Physiology which is the Industry-Academia Collabo-
ration Courses, supported by Eisai Co., Ltd., Nihon Kohden Corpora-



Sándor Beniczky, A. Husain, A. Ikeda et al. Clinical Neurophysiology 132 (2021) 2248–2250
tion, Otsuka Pharmaceutical Co., and UCB Japan Co., Ltd. He also
receives honorarium from Eisai Co., Ltd and UCB Japan Co., Lt

J. Helen Cross has acted as an investigator for studies with GW
Pharma, Zogenix, Vitaflo and Marinius. She has been a speaker and
on advisory boards for GW Pharma, Zogenix, and Nutricia; all
remuneration has been paid to her department. Her research is
supported by the National Institute of Health Research (NIHR)
Biomedical Research Centre at Great Ormond Street Hospital. She
holds an endowed chair at UCL Great Ormond Street Institute of
Child Health; she holds grants from NIHR, EPSRC, GOSH Charity,
ERUK, and the Waterloo Foundation

Jo Wilmshurst receives an honorarium for her role of associate
editor for Epilepsia.

M Seeck received speaker’s fees of EGI Philips, holds shares of
Epilog and received consulting fees from the Wyss Foundation.

N. K. Focke received speaker bureaus and consultancy fees from
Bial, Eisai and EGI/Phillips outside the submitted work.

Patricia Braga reports no conflicts of interest.
Samuel Wiebe, through his institution, has received unre-

stricted educational grants from UCB Pharma, Sunovion and Eisai.
Dr. Schuele has received personal compensation in form of a sti-

pend from Wolters Kluwer as Associate Editor of the Journal of
Clinical Neurophysiology. He receives royalties from a book pub-
lished from Demos Publishers Inc., Springer Publishing on Stereo-
encephalography. Honoraria for speaking engagements have been
received from the American Academy of Neurology, American Epi-
lepsy Society, American Clinical Neurophysiology Society, Suno-
vion Inc., SK Life Science, Neurelis, and Greenwich.

Eugen Trinka reports personal fees from EVER Pharma, Marinus,
Arvelle, Argenix, Medtronic, Bial-Portela & Cª, NewBridge, GL
Pharma, GlaxoSmithKline, Boehringer Ingelheim, LivaNova, Eisai,
UCB, Biogen, Genzyme Sanofi, and Actavis; his institution received
grants from Biogen, UCB Pharma, Eisai, Red Bull, Merck, Bayer, the
European Union, FWF Osterreichischer Fond zur Wissenschafts-
forderung, Bundesministerium für Wissenschaft und Forschung,
and Jubiläumsfond der Österreichischen Nationalbank outside the
submitted work.

References

Asano E, Pawlak C, Shah A, et al. The diagnostic value of initial video-EEG
monitoring in children - review of 1,000 cases. Epilepsy Res 2005;66:129–35.

Chadwick D, Smith D. The misdiagnosis of epilepsy. BMJ 2002;324:495–6.
Devinsky O, Hesdorffer DC, Thurman DJ, Lhatoo S, Richerson G. Sudden unexpected

death in epilepsy: epidemiology, mechanisms, and prevention. Lancet Neurol.
2016;15(10):1075–88. https://doi.org/10.1016/S1474-4422(16)30158-2.

Dwivedi R, Ramanujam B, Chandra PS, Sapra S, Gulati S, Kalaivani M, Garg A, Bal CS,
Tripathi M, Dwivedi SN, Sagar R, Sarkar C, Tripathi M. Surgery for drug-resistant
epilepsy in children. N Engl J Med. 2017;377(17):1639–47. https://doi.org/
10.1056/NEJMoa1615335.
2250
Engel Jr J, McDermott MP, Wiebe S, Langfitt JT, Stern JM, Dewar S, Sperling MR,
Gardiner I, Erba G, Fried I, Jacobs M, Vinters HV, Mintzer S, Kieburtz K. Early
Randomized Surgical Epilepsy Trial (ERSET) Study Group. Early surgical therapy
for drug-resistant temporal lobe epilepsy: a randomized trial. JAMA. 2012;307
(9):922–30. https://doi.org/10.1001/jama.2012.220.

Ferrie CD. Preventing misdiagnosis of epilepsy. Arch Dis Child 2006;91:206–9.
Gélisse P, Rossetti AO, Genton P, Crespel A, Kaplan PW. How to carry out and

interpret EEG recordings in COVID-19 patients in ICU? Clin Neurophysiol.
2020;131:2023–31. https://doi.org/10.1016/j.clinph.2020.05.006.

Granbichler CA, Oberaigner W, Kuchukhidze G, Ndayisaba JP, Ndayisaba A, Taylor A,
Bauer G, Luef G, Trinka E. Decrease in mortality of adult epilepsy patients since
1980: lessons learned from a hospital-based cohort. Eur J Neurol.
2017;24:667–72.

Hargreaves DS, Arora S, Viveiro C, Hale DR, Ward JL, Sherlaw-Johnson C, Viner RM,
Dunkley C, Cross JH. Association of quality of paediatric epilepsy care with
mortality and unplanned hospital admissions among children and young
people with epilepsy in England: a national longitudinal data linkage study.
Lancet Child Adolesc Health. 2019;3:627–35.

Joint proposals by the Japan Epilepsy Society, Japanese Society of Clinical
Neurophysiology, The Japan Neurosurgical Society, Japanese Society of
Neurology, Japanese Society of Child Neurology, and Japanese Society of
Psychiatry and Neurology: Alert for EEG examinations to prevent COVID-19
infection. https://www.ilae.org/files/dmfile/JES-Alert-for-EEG-examinations.
pdf. Latest accessed: February 6, 2020.

Kobulashvili T, Kuchukhidze G, Brigo F, Zimmermann G, Höfler J, Leitinger M,
Dobesberger J, Kalss G, Rohracher A, Neuray C, Wakonig A, Ernst F, Braun KPJ,
Mouthaan BE, Van Eijsden P, Ryvlin P, Cross JH, Trinka E. E-PILEPSY consortium.
Diagnostic and prognostic value of noninvasive long-term video-
electroencephalographic monitoring in epilepsy surgery: a systematic review
and meta-analysis from the E-PILEPSY consortium. Epilepsia. 2018;59:2272–83.
https://doi.org/10.1111/epi.14598.

Krysl D, Beniczky S, Franceschetti S, Arzimanoglou A. The COVID-19 outbreak and
approaches to performing EEG in Europe. Epileptic Disord. 2020;22(5):548–54.
https://doi.org/10.1684/epd.2020.1208.

Lafrance Jr WC, Benbadis SR. Avoiding the costs of unrecognized psychological
nonepileptic seizures. Neurology 2006;13(66):1620–1.

Lowerison MW, Josephson CB, Jetté N, Sajobi TT, Patten S, Williamson T, Deardon R,
Barkema HW, Wiebe S. Association of levels of specialized care with risk of
premature mortality in patients with epilepsy. JAMA Neurol. 2019;76
(11):1352–8. https://doi.org/10.1001/jamaneurol.2019.2268.

McBride AE, Shih TT, Hirsch LJ. Video-EEG monitoring in the elderly: a review of 94
patients. Epilepsia 2002;43:165–9.

Nightscales R, McCartney L, Auvrez C, Tao G, Barnard S, Malpas CB, Perucca P,
McIntosh A, Chen Z, Sivathamboo S, Ignatiadis S, Jones S, Adams S, Cook MJ,
Kwan P, Velakoulis D, D’Souza W, Berkovic SF, O’Brien TJ. Mortality in patients
with psychogenic nonepileptic seizures. Neurology. 2020;95(6):e643–52.

San-Juan D, Jiménez CR, Camilli CX, de la Cruz Reyes LA, Galindo EGA, Burbano GER,
PenelaMM,PerassoloMB,ValdézAT,Godoy JG,MoreiraAL,KimaidPAT.Guidance
for clinical neurophysiology examination throughout the COVID-19 pandemic.
Latin American chapter of the IFCN task force - COVID-19. Clin Neurophysiol.
2020;131:1589–98. https://doi.org/10.1016/j.clinph.2020.04.011.

Tatum WO, Rubboli G, Kaplan PW, Mirsatari SM, Radhakrishnan K, Gloss D, Caboclo
LO, Drislane FW, Koutroumanidis M, Schomer DL, Kasteleijn-Nolst Trenite D,
Cook M, Beniczky S. Clinical utility of EEG in diagnosing and monitoring
epilepsy in adults. Clin Neurophysiol. 2018;129(5):1056–82. https://doi.org/
10.1016/j.clinph.2018.01.019.

UldallP,AlvingJ,HansenLK,etal.Themisdiagnosisofepilepsyinchildrenadmittedtoa
tertiary epilepsy centrewith paroxysmal events. ArchDis Child 2006;91:219–21.

Wiebe S, BlumeWT, Girvin JP, Eliasziw M. Effectiveness and Efficiency of Surgery for
Temporal Lobe Epilepsy Study Group. A randomized, controlled trial of surgery
for temporal-lobe epilepsy. N Engl J Med. 2001;345(5):311–8. https://doi.org/
10.1056/NEJM200108023450501.

http://refhub.elsevier.com/S1388-2457(21)00567-8/h0005
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0005
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0010
https://doi.org/10.1016/S1474-4422(16)30158-2
https://doi.org/10.1056/NEJMoa1615335
https://doi.org/10.1056/NEJMoa1615335
https://doi.org/10.1001/jama.2012.220
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0030
https://doi.org/10.1016/j.clinph.2020.05.006
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0040
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0040
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0040
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0040
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0045
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0045
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0045
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0045
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0045
https://www.ilae.org/files/dmfile/JES-Alert-for-EEG-examinations.pdf
https://www.ilae.org/files/dmfile/JES-Alert-for-EEG-examinations.pdf
https://doi.org/10.1111/epi.14598
https://doi.org/10.1684/epd.2020.1208
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0065
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0065
https://doi.org/10.1001/jamaneurol.2019.2268
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0075
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0075
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0080
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0080
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0080
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0080
https://doi.org/10.1016/j.clinph.2020.04.011
https://doi.org/10.1016/j.clinph.2018.01.019
https://doi.org/10.1016/j.clinph.2018.01.019
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0095
http://refhub.elsevier.com/S1388-2457(21)00567-8/h0095
https://doi.org/10.1056/NEJM200108023450501
https://doi.org/10.1056/NEJM200108023450501

	Importance of access to epilepsy monitoring units during the COVID-19 pandemic: Consensus statement of the International League against epilepsy and the International Federation of Clinical Neurophysiology
	Background and justification
	Summary statements
	Conclusion
	Disclaimer
	Conflict of interest statement
	References


