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Clinical commentary
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Epidiolex-induced skin rash
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ABSTRACT – Epidiolex® (cannabidiol, aka CBD) is a recently approved
FDA prescription drug for the treatment of epilepsy associated with
Lennox-Gastaut and Dravet syndromes, and is increasingly used for
treatment-resistant epilepsy. Rash was rarely reported in Epidiolex® clinical

x®-related skin rash that developed in
ale with medically refractory epilepsy.
ism of Epidiolex®-related skin rash.

skin, rash, hypersensitivity reaction,
Epidiolex® (cannabidiol)

mucosal involvement or evidence
of Stevens-Johnson syndrome or
toxic epidermal necrolysis. How-
ever, the literature on the underlying
mechanism of Epidiolex®-related
skin rash is limited. We report a
skin rash that developed in a 23-
year-old female after initiation of
Epidiolex® as adjunctive treatment
for LGS. To our knowledge, this is
the first case report of Epidiolex®-
related skin rash (ERSR) outside the
clinical trials. We will also review
the possible mechanisms by which
Epidiolex® may cause skin reactions.

Case study

The patient is a 23-year-old female
with a history significant for refrac-
tory focal epilepsy status post
vagal nerve stimulator placement.
trial data. We report a case of Epidiole
a delayed fashion in a 23-year-old fem
We also review the potential mechan
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Epidiolex® (Epidiolex® brand name
utilized to avoid confusion with
other CBD products) is a 99% pure,
oral CBD extract in sesame oil that
was approved in June 2018 by the
FDA for treatment of two epilepsy
syndromes - Lennox-Gastaut syn-
drome (LGS) and Dravet syndrome.
In four randomized, double-blind,
parallel-group, adjunctive-therapy
trials, Epidiolex® was found to be
superior to placebo in reducing
the frequency of drop seizures
in patients with LGS and convul-
sive seizures in patients with DS
(Thiele et al., 2018). The most
common side effects reported
in trials included pyrexia, upper
respiratory tract infection, somno-
lence, decreased appetite, diarrhea,
vomiting, nasopharyngitis, status
epilepticus, fatigue, and lethargy
(Devinsky et al., 2016, 2018; Sekar
pileptic Disord, Vol. 22, No. 4, August 2020 511
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and Pack, 2019). Rash was reported
as a side effect in the Dravet trial
(Devinsky et al., 2018); in which a
total of six patients (18%) expe-
rienced a rash, five in the CBD
group and one in the placebo
group, with no cases showing

Prior to initiation of Epidiolex®,
the patient received lacosamide
150 mg BID, topiramate 200 mg BID,
clobazam 25 mg AM and 30 mg
PM. She was started on Epidiolex®

at 2.9 mL (100 mg/mL solution)
BID for seven days, then increased
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o 5.8 ml BID; given her weight of 117 kg. Initially, she
olerated the medication well with decreased seizure
requency. Five weeks after starting Epidiolex®, the
atient developed a morbilliform rash on her left

orearm, spreading to all extremities and the trunk
figure 1). The patient had not started any other new

edications, did not have any other known exposures,
nd did not have any known hypersensitivity reactions
o other medications in the past. After developing the
ash, she was seen in the clinic during which per-
mpanel was prescribed and an Epidiolex® wean was
nitiated. The patient subsequently presented to our
mergency department with complaints of shortness
f breath and diarrhea in addition to rash. Labora-

ory work was unremarkable with no eosinophilia or
igns of end organ damage suggesting DRESS (drug
eaction with eosinophilia and systemic symptoms)
yndrome or drug-induced hypersensitivity syndrome
DIHS). Epidiolex® was discontinued and the patient
as admitted to the hospital for close monitoring

nd treatment. After three days, the rash had almost
ntirely faded and the patient’s shortness of breath and
iarrhea symptoms had also resolved, so the patient
12

as discharged home.

iscussion

round 3% of patients receiving antiseizure drugs
ASDs) experience skin-related side effects (Błaszczyk

A

B C

igure 1. Erythematous papules over the thigh (A, B) and resolution o

s
o
g
w
m
(
a

t al., 2015). Although the exact pathogenesis of skin
ruption remains largely unknown, it is suspected
o be an allergic hypersensitivity reaction. Classically,
lder aromatic ASDs, such as carbamazepine, pheny-

oin and phenobarbital, are commonly associated with
skin rash but relatively newer ASDs, including lam-
trigine, zonisamide, oxcarbazepine and lacosamide,
re also implicated. Hypersensitivity reactions range
rom immediate to delayed. Most ASD allergic reac-
ions are delayed hypersensitivity reactions. Delayed
eactions are believed to be T-cell-mediated that vary in
everity from a simple rash to severe systemic involve-
ent, such as Stevens Johnson syndrome and toxic

pidermal necrosis (Krauss, 2006). The actual mecha-
ism for ASD hypersensitivity syndrome is not entirely
nderstood but hypothesized to result from toxic ASD

ntermediaries due to inadequate drug clearance with
levated dose or CYP pathway inhibition. Toxic inter-
ediaries can trigger immune-mediated responses or

irect cell death at the sites where metabolic processes
ccur. The skin, liver, and mucosa are the primary sites
f ASD metabolism (Fowler et al., 2019).
his patient developed a morbilliform rash as well as
Epileptic Disord, Vol. 22, No. 4, August 2020

f the rash after discontinuation of the drug (C).

hortness of breath and diarrhea within five weeks
f starting Epidiolex®. These symptoms could sug-
est drug-induced hypersensitivity syndrome (DIHS)
hich is characterized by late onset, infectious
ononucleosis-like symptoms, and herpesvirus 6

HHV-6) or Epstein Barr virus reactivation (Tohyama
nd Hashimoto, 2011). DIHS is commonly associated
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Figure 2. Schematic representation of potential mechanisms of
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antiepileptic drug-induced skin reactions in the adult out-
pidiolex® related skin rash, including hypersensitivity reaction
o the active ingredient cannabidiol, an inactive ingredient such
s sesame oil, or interaction with other anti-seizure medication
ia CYP pathways.

ith fever, liver disturbances and leukocyte abnormal-
ties. However, our patient had no signs of systemic
nvolvement, and her symptoms resolved relatively
uickly after discontinuing Epidiolex®. Therefore, the

emporal relationship with Epidiolex® initiation favors
pidiolex® as the causative factor. Furthermore, based
n the WHO-Uppsalla Monitoring Centre causal-

ty assessment system, this would meet the criteria
or probable/likely adverse drug reaction due to
pidiolex®. There are a few possible explanations for
he development of the skin rash in relationship to
he initiation of Epidiolex®, summarized in figure 2.
irstly, a delayed hypersensitivity reaction to the CBD
tself, as described above, is a possibility; this would fit
he clinical picture and time course of this case. How-
ver, another consideration that must be taken into
ccount is the possibility that the hypersensitivity reac-
ion occurred in response to medication excipients in
he Epidiolex® formulation, such as sesame oil. While
naphylaxis to sesame oil has been reported in several
atients, this is less likely to occur with pharmaceutical-
rade sesame oil. Sesame oil for cooking is generally
nrefined, in order to preserve taste, and was found

o contain 3-13 �g/g allergenic protein. In compari-
on, pharmaceutical-grade sesame oil is refined and
herefore considered to be non-allergenic unless it
pileptic Disord, Vol. 22, No. 4, August 2020

s contaminated with residual protein (Kelso, 2014).
third consideration is the potential for Epidiolex®

o cause drug-drug interactions through the CYP
nzyme pathways. Epidiolex® can inhibit CYP 2C9 and
C19, among other metabolic pathways, and the pre-
cribing information recommends dose reductions of

p

K
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K
s
3

Epidiolex-induced skin rash

oncurrent drugs that are substrates of these CYP path-
ays (Epidiolex®, 2019). Clobazam is metabolized by
YP3A4 to an active metabolite N-desmethylclobazam,
hich is extensively metabolized by CYP2C19 (Onfi®,

018); its co-administration with Epidiolex® could
ause a three-fold increase in plasma concentra-
ion of N-Desmethylclobazam. Likewise, lacosamide
Vimpat®) is a CYP2C9 and CYP2C19 substrate and
ts level can increase if co-administered with CYP2C
nhibitor, such as Epidiolex. Although we did not check
evels in our patient, it is possible that Epidiolex® may
ave led to elevated lacosamide and/or clobazam lev-
ls via inhibition of CYP2C19/CYP2C9 enzyme, either
f which could have been the cause of the adverse
ermatological effects that our patient experienced.
he time frame between the initiation of Epidiolex®

nd the development of the morbilliform rash fits
he description of a delayed hypersensitivity reac-
ion to Epidiolex®. However, given Epidiolex®’s ability
o inhibit metabolic pathways, one must consider
nteractions with co-administered ASDs as a possi-
le underlying mechanism. This is clinically relevant
ecause Epidiolex® is typically an adjunctive ASD, and

herefore the patients most likely to use Epidiolex® are
hose on multiple ASDs. Hence, physicians should be
lert about this adverse event as they counsel their
atients upon initiating Epidiolex®. �
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łaszczyk B, Lasoń W, Czuczwar SJ. Antiepileptic drugs
nd adverse skin reactions: an update. Pharmacol Rep
015; 67(3): 426-34.

evinsky O, March E, Friedman D, et al. Cannabidiol
n patients with treatment-resistant epilepsy: an open-
abel interventional trial. Lancet Neurol 2016; 15(3):
70-8.

evinsky O, Patel A, Thiele E, et al. Randomized, dose-
anging safety trial of cannabidiol in Dravet syndrome.
eurology 2018; 90: e1204-11.

pidolex® (Cannabidiol) Oral Solution (Prescribing Infor-
ation). Carlsbad, CA: Greenwich Biosciences, Inc.,

019.

owler T, Bansal A, Lozsadi D. Risks and management of
513

atient setting. Seizure 2019; 72: 61-70.

elso JM. Potential food allergens in medications. J Allergy
lin Immunol 2014; 133(6): 1509-18.

rauss G. Current understanding of delayed anticonvul-
ant hypersensitivity reactions. Epilepsy Curr 2006; 6(2):
3-7.

http://www.ncbi.nlm.nih.gov/pubmed?term=Antiepileptic drugs and adverse skin reactions: an update
http://www.ncbi.nlm.nih.gov/pubmed?term=Cannabidiol in patients with treatment-resistant epilepsy: an open-label interventional trial
http://www.ncbi.nlm.nih.gov/pubmed?term=Randomized, dose-ranging safety trial of cannabidiol in Dravet syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Risks and management of antiepileptic drug-induced skin reactions in the adult outpatient setting
http://www.ncbi.nlm.nih.gov/pubmed?term=Potential food allergens in medications
http://www.ncbi.nlm.nih.gov/pubmed?term=Current understanding of delayed anticonvulsant hypersensitivity reactions


Journal Identification = EPD Article Identification = 1189 Date: August 13, 2020 Time: 5:43 pm

5

J

O
L

T
p
d
c

. Singh, M.-F. Antimisiaris
14

nfi® (Clobazam) (Prescribing Information). Deerfield, IL:
undbeck, Inc., 2018.

hiele EA, Marsh ED, French JA, et al. Cannabidiol in
atients with seizures associated with Lennox-Gastaut syn-
rome (GWPCARE4): a randomised, double-blind, placebo-
ontrolled phase 3 trial. Lancet 2018; 391(10125): 1085-96.

T
i
2

S
r
a

Epileptic Disord, Vol. 22, No. 4, August 2020

ohyama M, Hashimoto K. New aspects of drug-
nduced hypersensitivity syndrome. J Dermatol 2011; 38:
22-8.

ekar K, Pack A. Epidiolex as adjunct therapy for treatment of
efractory epilepsy: a comprehensive review with a focus on
dverse effects. F1000Res 2019; 8: F1000 Faculty Rev-234.

http://www.ncbi.nlm.nih.gov/pubmed?term=Cannabidiol in patients with seizures associated with Lennox-Gastaut syndrome (GWPCARE4): a randomised, double-blind, placebo-controlled phase 3 trial
http://www.ncbi.nlm.nih.gov/pubmed?term=New aspects of drug-induced hypersensitivity syndrome


<<
  /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
  /CreateJDFFile false
  /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 false
  /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

  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /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


