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A 78-year-old, 60-kg man, with a history
of chronic renal impairment, paroxys-
mal atrial fibrillation, bilateral subdural
abscesses, and subsequent symptomatic
epilepsy, was brought to our hospital
due to syncope. He had been started on
lacosamide, at 100 mg/day, in addition to
levetiracetam, at 1,000 mg/day, for symp-
tomatic epilepsy four weeks earlier, and
electrocardiogram (ECG) at that point
showed normal sinus rhythm, heart rate
of 65 beats/min, and PR interval of 0.16
seconds (figure 1A). The lacosamide
dose had been increased to 200 mg/
day to achieve the maintenance dose
one week earlier, but he began to feel
dizzy the day after the lacosamide dose
increase and eventually fainted. On
arrival, ECG showed bradycardia with
a heart rate of 26 beats/min, along
with junctional escape rhythm
(figure 1B), for which a temporary
pacemaker was urgently inserted. Labo-
ratory data showed decreased renal
function, with an estimated glomerular
filtration rate (eGFR) of 40 mL/min/
1.73 m2 (creatinine clearance: 38 mL/
min), and no obvious abnormalities
regarding either serum electrolyte or
thyroid hormone levels. His regular
medications on admission included
lacosamide, 200 mg/day, levetiracetam,
1,000 mg/day, edoxaban, 30 mg/day, tel-
misartan, 80 mg/day, and amlodipine,
5 mg/day. Suspecting the possible drug
effect of lacosamide, we discontinued
lacosamide as well as the antihyperten-
sive drugs. From Day 2, he began to have
self-pulsations, and ECG showed normal
sinus rhythmwith a heart rate of 70 beats/
min (figure 1C). A Holter ECG and ECG

monitoring showednomorebradycardia
or recurrence of pauses, and the tempo-
rary pacemaker was removed on Day 6.
Thereafter, telmisartan and amlodipine
were restarted and valproic acid was
added for his residual epileptic symp-
toms;hewasdischargedhomeonDay16.
He has had no further fainting episodes
or bradycardia on ECG follow-up in the
two months since discharge.
Lacosamide is an AED that exerts anti-
convulsant effects by slow inactivation
of voltage-gated sodium channels. Laco-
samide-associated arrhythmias in previ-
ous reports included atrial fibrillation/
flutter [1], sinus node dysfunction [2],
second- or third-degree atrioventricular
block [3-5], ventricular tachycardia [6],
and cardiac arrest [7, 8]. Although a case
of sinus node dysfunction has been
reported, it was asymptomatic and was
observed under the high dose of
500 mg/day lacosamide (therapeutic
range with normal renal function: 200-
400 mg/day) [2]. In some of the reported
cases of arrhythmias in patients receiv-
ing low lacosamide doses, the possibility
of interaction with other sodium chan-
nel blockers or drugs that have negative
effects on cardiac conduction (such as
bisoprolol and cyclobenzaprine) was
suggested [4, 7]. In addition to high
drug doses, impaired renal function, a
history of cardiac disease, and advanced
age have been listed as risk factors for
arrhythmias with lacosamide [4-6].
This is the first reported case of a
patient with symptomatic sinus node
dysfunction with therapeutic doses of
lacosamide. Our patient developed pre-
syncope symptoms the day after the
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lacosamide dose was increased to 200 mg/day, and
sinus node dysfunction improved the day after
discontinuation of lacosamide, strongly suggesting
that it was the inducing factor. According to the
prescribing information approved by the US Food
and Drug Administration, the elimination half-time of
lacosamide is approximately 13 hours, which sup-
ports the relationship between our patient’s clinical
course and the known pharmacokinetics of the drug.
Although drug interactions cannot be ruled out as
the cause of our patient’s symptoms, because the
patient was concomitantly receiving other medica-
tions, unlike previous reports, he was not on drugs
with obvious cardiac depressant effects or other
sodium channel blockers.
Although there are few reports of similar arrhythmias
with lacosamide, and lacosamide is well tolerated by
the majority of patients, the possibility of serious
cardiac adverse effects occurring in some individuals
needs to be considered, even at dosages within the
approved dose range. Since sinus node dysfunction
and atrial fibrillation are both expressions of atrial
dysfunction and their co-existence is not uncommon,
the history of paroxysmal atrial fibrillation in our
patient could have been a risk factor for the
development of bradycardia after increasing the
dose of lacosamide. In many cardiac tissues, the
action potential rises via sodium channels, especially
in the non-nodal region, and it is possible that the
conduction velocity delay becomes more pro-
nounced with increasing lacosamide concentrations
[2, 3]. If the conduction velocity decreases drastically,
an impulse generated by the sinus node might not be
transmitted through the surrounding atrial tissue at

all, as in this case, causing a slow junctional escape
rhythm. Our patient was an elderly man with chronic
mild-to-moderate renal dysfunction, which implies
decreased lacosamide clearance and a correspond-
ingly higher serum lacosamide concentration com-
pared with individuals with normal renal function.
This could have triggered the development of sinus
node dysfunction even with a relatively low dose of
lacosamide. Our report reinforces the importance of
exerting particular caution when using lacosamide in
those with risk factors for cardiac adverse effects,
such as old age, impaired renal function, pre-existing
cardiac disease, or concomitant intake of other
sodium channel blockers or certain other drugs
affecting cardiac electrophysiology. In patients taking
other sodium channel-blocking antiseizure drugs, in
particular, physicians may consider reducing their
dosage when lacosamide is started, or, alternatively,
using another antiseizure medication instead of
lacosamide.
In conclusion, the efficacy and safety of lacosamide
have been shown in previous studies, and it should be
emphasized again that serious cardiac disturbance is
an exceptional adverse effect. However, lacosamide
might cause unexpected adverse effects in patients
with age-related renal dysfunction. In elderly patients
receiving lacosamide, the dose should be reviewed
with regular ECG and renal function monitoring, even
if it is within the therapeutic range. &

Supplementary material.
Summary slides accompanying the manuscript are
available at www.epilepticdisorders.com.
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& Figure 1. ECG readings showing normal sinus rhythm, heart rate of 65 beats/min, and PR interval of 0.16
seconds, three weeks prior to admission (A); bradycardia with a heart rate of 26 beats/min, along with
junctional escape rhythm on arrival to the hospital (B); and normal sinus rhythmwith a heart rate of 70 beats/
min, following discontinuation of lacosamide and antihypertensive drugs (C).
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TEST YOURSELF

(1) What is the mechanism of the antiepileptic action of lacosamide?

(2) What are some of the rare but serious adverse effects of lacosamide?

(3) What should be performed routinely when administrating lacosamide in the elderly?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.

S. Minomo, et al.

774 • Epileptic Disord, Vol. 23, No. 5, October 2021



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /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 true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


