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IFN-B treatment. More studies are warranted to evaluate
the possible relationship between the drug and this severe
complication.
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Reduction of photoparoxysmal m
response from patients with =
drug-resistant photosensitive

epilepsy by using Z1 filters

Reduccion de la respuesta fotoparoxistica en
pacientes con epilepsia fotosensible
farmacorresistente mediante el uso de filtros
Z1

Dear Editor,

Reflex epilepsy is characterized by seizures triggered by a
specific stimulus. Photosensitive epilepsy (PSE) has seizures
provoked by photic stimuli. PSE is the most common form of
reflex epilepsy and affects 2—5% of patients with epilepsy.
The main feature is photosensitivity, which is an abnormal

paroxysmal electrical reaction in the brain induced by strobe
lights. The photoparoxysmal response (PPR) is the appear-
ance of epileptiform activity induced by intermittent photic
stimulation (IPS)."-?

Capovilla G et al, have demonstrated that Z1-filter, was
more effective than four other colored types of lenses in
reducing the response to IPS in PSE patients.® These results
were confirmed in a multicenter study, the use of Z1 fil-
ters abolished PPR in 75.9% and a 17.9% of PPR attenuation,
evaluated by increased latency between the stimulus and
the appearance of PPR, reduced duration of PPR, disap-
pearance of clinical manifestations, or change to a less
severe type according to Waltz’s classification in17.9% from
patients.*>

It has been previously described that 30% of patients with
epilepsy have no control of their seizures, despite the use
of 2 or more correctly used AEDs, considering this condition
as Drug Resistant Epilepsy (DRE). Valproic acid can control
photosensitivity in about 40% of cases. There are no studies

79


https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2021.07.001&domain=pdf
dx.doi.org/10.1016/j.nrleng.2017.12.010
dx.doi.org/10.1177/2055217316666407
dx.doi.org/10.1016/j.msard.2016.07.007
dx.doi.org/10.1016/j.medcli.2020.11.031
mailto:irma.guzman@upsjb.edu.pe
https://doi.org/10.1016/j.nrl.2021.07.001
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2021.04.001&domain=pdf
dx.doi.org/10.1001/archneur.1993.00540020018011
dx.doi.org/10.1001/archneur.56.3.334
dx.doi.org/10.1002/mds.10685
dx.doi.org/10.1093/brain/aws023
dx.doi.org/10.1016/j.nicl.2016.01.010
dx.doi.org/10.1016/j.parkreldis.2018.02.039
dx.doi.org/10.1093/brain/awx376
dx.doi.org/10.1016/j.neuroimage.2010.09.028
dx.doi.org/10.1002/mds.23219
dx.doi.org/10.1097/WNF.0b013e31823dec73
dx.doi.org/10.1093/brain/awt103
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0145
dx.doi.org/10.1016/j.parkreldis.2007.11.005
dx.doi.org/10.1136/jnnp.2007.116830
dx.doi.org/10.1007/s00415-010-5482-y
dx.doi.org/10.1016/j.parkreldis.2013.07.017
dx.doi.org/10.1016/j.parkreldis.2016.04.010
mailto:PGarcia@fjd.es
https://doi.org/10.1016/j.nrl.2021.04.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2021.02.005&domain=pdf
dx.doi.org/10.1111/bjh.14459
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0040
dx.doi.org/10.1093/ndt/14.12.2944
dx.doi.org/10.1111/j.1471-0528.1977.tb12480.x
dx.doi.org/10.1111/j.1471-0528.1977.tb12480.x
http://www.drugs-porphyria.org/
dx.doi.org/10.1007/s00415-008-0779-9
mailto:sara.b.parreira@gmail.com
https://doi.org/10.1016/j.nrl.2021.02.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2021.02.002&domain=pdf
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0070
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0075
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0080
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0085
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0090
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0095
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0100
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0105
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0110
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0115
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0120
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0125
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
http://refhub.elsevier.com/S0213-4853(21)00119-5/sbref0130
mailto:antonio.sanchez.s@hotmail.com
https://doi.org/10.1016/j.nrl.2021.02.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.11.011&domain=pdf

I. Guzman and R. Gomez

s p<0.001
A) ]
4 000
34 % O Before filter use
g 2+ v After filter use
0
-1
B) 54 Photoparoxymal
response:
44 (n:3)
-©- Before filter use
o 37 (n:7)
a -& After filter use
24 (n:3)
14 (n:2) (n:6)
0 (n:9)
Q) =3 Normal
5 = Type1
@ & Type 2
S E
£8 B3 Type 3
§ s mm Type 4
o
Figure 1  (A) PPR response using Waltz types grouped by filter

use (percentage of patients), PPR distribution: (B) Mean and SD,
(C) change of the PPR response before and after filter use.

focusing on patients with PSE who are refractory to Valproic
Acid. We selected from our database, those patients who
had PSE, and continued with seizures despite the use of Val-
proic Acid in doses of at least 1500 mg/day or higher and
a new AED.®° Most of patients (n:9), have shown plasma
levels of Valproic Acid were within the therapeutic range.
Nevertheless, in the rest of patients (n:6) these levels could
not be obtained. In all of studied population, Valproic Acid
dosis was tolerated without toxic effects. The correlation
between plasma levels of Valproic Acid and PPR wasn’t stud-
ied. None of the patients received AEDs or other drugs that
were hepatic inducers.

The aim of this study was to assess whether the use of Z1
filters can reduce PPR in patients with drug-resistant PSE.

Prospective study to analyze the role of Z1 filters in
the PPR from patients with drug-resistant PSE was per-
formed. It was approved by the Ethics Committee of the
Hospital Britanico. All patients signed an informed con-
sent form. Patients with PSE, who had seizures despite
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being medicated with valproic acid at a minimum dose of
1500 mg and at least one of the following AEDs (levetirac-
etam: 1000—3000 mg/day, lacosamide 200—400 mg/day and
topiramate 200—400 mg/day). For each patient, the maxi-
mum tolerated dose without adverse effects was used.were
included.

Before performing the EEG, a complete ophthalmologi-
cal examination was performed on all patients. An EEG was
performed in a twilight room with 32-channel equipment
(Neurovirtual®). Longitudinal, transversal and reference
assemblies were used, according to the International 10/20
System. After 20 min of recording, the IPS was performed
with a photo-stimulator placed 30cm from the patient’s
face. Each stimulation lasted 1 ms for 5s at 30-s intervals.
Frequencies between 3 and 50 Hz were used.3 EEG recording
with Intermittent Photic Stimulation.

Identical IPS protocol was implemented after the appli-
cation of the Z.1 filter (Zeiss™) in front of the patient’s
eyes. PPR was evaluated using the Scale described by Waltz
patients,'® which gives a score from 1 to 4 according to the
severity of the response to IPS.

We included 15 patients with PSE. Mean age was
30.3 £ 12.8 years. 53.4% were female. PPR without the use
of Z.1 filter showed that the population in this study pre-
sented PPR in the following distribution: Type 4: 20% (n:
3); Type 3: 46.6% (n: 7); Type 2: 20% (n: 3); Type 1: 13.4%
(n: 2); Type 1 (Fig. 1A). Our findings showed a significant
decrease in PPR severity after the use of Filters Zeiss F.1
filters (0.4+0.2 vs. 2.7+0.9; p<0.001) (Fig. 1B). With the
use of Zeiss F.1 filters, in more than half of the patients (60%)
PPR was abolished (Fig. 1C). Type 1 were 6 patients and with
PPR Abolition, 9 patients.

In our study the Z1 Filters were effective in reducing pho-
tosensitivity in PSE patients treated with valproic acid and
second or third generation AED.

To our knowledge, there are no studies on the reduction
of PPR with the use of Z1 filters only in patients with valproic
acid associated with a third generation AED.

To avoid photosensitivity, different strategies can be
adopted."" For example, avoiding places where this type of
light stimuli are more frequent, treatment with AEDs or the
use of special filters.” We agree that the Z1 filters are effec-
tive, even in patients receiving pharmacological treatment
with 2 AEDs.
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