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ABSTRACT

Drug reaction with eosinophilia and systemic symptom (DRESS) is a severe adverse drug reaction charac-
terized by rash, fever, lymphadenopathy and internal organ involvement. Levetiracetam, a non-aromatic
anti-epileptic drug is generally considered to be safe. Levetiracetam induced DRESS is rare. We report a 62-
year-old male treated with levetiracetam for seizures secondary to brain abscess. He developed fever fol-
lowed by rash and mild hepatitis. The rash resolved with lower dose of levetiracetam but other features in-
cluding eosinophil count continued to worsen. There was marked resolution of symptoms after discontinua-
tion of levetiracetam and systemic corticosteroid therapy. Rapid diagnosis and immediate cessation of the
culprit drug is key to treatment of DRESS.
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ABSTRACT

Drug reaction with eosinophilia and systemic symptom (DRESS) is a severe adverse drug reaction
characterized by rash, fever, lymphadenopathy and internal organ involvement. Levetiracetam, a
non-aromatic anti-epileptic drug is generally considered to be safe. Levetiracetam induced DRESS
is rare. We report a 62-year-old male treated with levetiracetam for seizures secondary to brain
abscess. He developed fever followed by rash and mild hepatitis. The rash resolved with lower
dose of levetiracetam but other features including eosinophil count continued to worsen. There
was marked resolution of symptoms after discontinuation of levetiracetam and systemic cortico-
steroid therapy. Rapid diagnosis and immediate cessation of the culprit drug is key to treatment
of DRESS.

Keywords: Anticonvulsants, Drug hypersensitivity reaction, Drug reaction with eosino-
philia and systemic symptoms (DRESS), Hepatitis, Levetiracetam.

INTRODUCTION tion including levetiracetam are rarely en-
countered as cause of cutaneous eruptions

including DRESS.?

Drug reaction with eosinophilia and systemic
symptom (DRESS) is a severe adverse drug
induced reaction with potential life-
threatening consequences. The classic fea-
tures are maculopapular eruptions, facial
edema, fever, hematologic abnormalities
(eosinophilia, atypical lymphocytosis), lym-
phadenopathy and multiple organ involve-
ment (kidney, heart, lung and pancreas).!
Antibiotics especially sulphonamides, antima-
larial, allopurinol and aromatic anticonvul-

Levetiracetam is a comparatively new
antiepileptic drug which is safer with less side
effects, drug interactions and complication.
Levetiracetam is commonly used in patients
with allergy to aromatic anti-epileptic drugs.
The NICE guideline recommended levetirace-
tam as an alternative treatment in focal and
myoclonic seizures as well as adjunctive treat-
ment for focal, generalized tonic clonic and
myoclonic seizures.* We describe a severe
case of dose-dependent levetiracetam induced

sants are most common implicated drugs in
DRESS.? Non aromatic anti-epileptic medica-

Correspondence: Adawiyah Jamil, AdvMDerm,
Department of Medicine, University Kebangsaan
Malaysia Medical Centre, Bandar Tun Razak, Che-
ras, 56000 Kuala Lumpur, Malaysia.

Tel: +060391456074

Email: adda_jamil@yahoo.com

DRESS syndrome requiring ventilation with
inotropic support and haemodialysis in inten-
sive care. Positive outcome was achieved with
complete resolution after 8 weeks of treat-
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Figure 1: Maculopapular eruption over the trunk, a) back and b) front abdomen, on day 40 of
levetiracetam.

ment and patient was later found to be HLA-B
1502 positive on genotyping.

CASE REPORT

A 62-year-old Chinese man presented to the
neurologist with sudden onset bilateral lower
limb weakness. Cranial magnetic resonance
imaging (MRI) showed an ill-defined ring en-
hancing lesion at the right posterior parietal
para-sagittal area. Brain tissue biopsy and
culture confirmed diagnosis of Streptococcus
intermedius brain abscess. The source of the
organism was unknown.

His past medical history includes
dyslipidaemia only and he has been well with
no history or risks for an immunocompro-
mised state. He has no allergies, atopic dis-
eases or skin diseases. The brain abscess was
treated with ceftriaxone and metronidazole.
Dexamethasone was given due to presence of
cerebral edema with neurological deficit.

Phenytoin was commenced following an epi-
The anti-epileptic was
changed to levetiracetam as the patient de-
veloped dizziness with phenytoin. Dexame-
thasone was tapered off within 2 weeks with
full recovery of the limb weakness and a com-
puted tomography (CT) of the brain after 6
weeks showed complete resolution of the le-
sion.

sode of seizure.

The patient developed a low grade
fever on day 38 of levetiracetam. Septic work
up was negative and there was no leucocyto-
sis. On day 2 of fever, (day 40 of levetirace-
tam) he developed maculopapular rash over
the trunk which was diagnosed as a viral ex-
anthem (Figure 1). The rash resolved com-
pletely within 24 hours with reduced dose of
levetiracetam from 500 bd to 250 mg bd.
However, the patient’'s fever persisted, his
alanine transaminase (ALT) level progressive-
ly increased and his full blood count showed
eosinophilia which was not present before. On
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Figure 2: a) Petechiae at the abdomen and b) eczematous patch on

the left upper limb.

day 46 of levetiracetam, petechial rash was
observed over the lower abdomen with mild
eczematous patches over upper limbs (Figure
2). White cell count was 23.3 x 10°%/L with
eosinophils 1.7 x 10%L, platelets 162 x 10°/L,
prothrombin time 25.3 secs, activated partial
thromboplastin time (APTT) 47.9 secs and
international normalized ratio (INR) 2.05. The
eosinophil count increased to 6.5 x10°/L with-
in 24 hours, while his ALT increased to 1541
U/L. Calculated RegiSCAR score was 5 points
indicating a probable case for DRESS.!® Le-
vetiracetam was then withdrawn and intrave-
nous hydrocortisone started. The petechial
and eczematous rash disappeared after 48
hours. However, the patient continued to de-
teriorate. He developed acute liver failure
(INR 3.18, PT 33.6, ALT 1708 U/L, bilirubin
46.2 umol/l, platelet 59 x10 ~9/L and albu-
min 30 g/L) and acute kidney injury. Chest
radiograph revealed bilateral lower zones in-
filtrates. He required 9 days of intensive care
with hemodialysis, ventilator and inotropic
support. Meropenem and vancomycin were
empirically given due high probability of nos-
ocomial infection. However repeated septic
screening and imaging did not identify any
source of infection. His fever resolved after 2
weeks of hydrocortisone 100 mg tds. Trans-

aminitis (ALT from 1708 to 57 U/L) and renal
impairment (creatinine from 286.2 to 214.6
umol /1) gradually resolved. Systemic cortico-
steroid was gradually tapered off over 6
weeks. Liver profile normalized after 3 weeks
while renal profile returned to baseline after 8
weeks. Genotyping later confirmed presence
of HLA-B 1502. The patient remained well on
dermatology clinic follow up visits up to 12
weeks after completion of treatment for
DRESS. He was discharged from dermatology
clinic with continued care from neurology.

DISCUSSION

Levetiracetam rarely cause cutaneous adverse
reaction. The average rate of anti-epileptic
induced rash evaluated in 1,890 patients was
2.8%.% The rate for levetiracetam was 0.6%,
similarly low rates were demonstrated for
gabapentin (0.3%) and valproate (0.7%).2
We found 12 reports of severe cutaneous ad-
verse reaction including DRESS, Stevens-
Johnson syndrome, toxic epidermal necroly-
sis, erythema multiforme and acute general-
ized exanthematous pustulosis attributed to
levetiracetam in the literature (Table 1).75.
Six out of 7 patients reported to develop
DRESS secondary to levetiracetam were
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Table 1: Summary of case reports on severe drug reaction secondary to levetiracetam.

Author/year Age (yrs)/ Rash onset and Other manifestations Systemic Symptom
gender/race type (days) steroid prior to resolution
rash after treat-
ment (days)
DRESS syndrome
Lens et al, 2010° 18/ Female/ Mobiliform macules Fever, Eosinophilia nil NA
Hispanic (D14) Transaminitis, Penumonitis
Gomez Zorillaet 31/ Male/ Maculopapular Fever, Transaminitis Dexamethasone Lungs-7
al, 2012° Caucasian (2 days after dexa Penumonitis Liver-9
stopped) (D59) D46 (1day after steroid Fever-12
stopped)
Hall et al 20137 18/ Maculopapular (D28) Fever, Transaminitis nil Liver- 3
Male/African Fever- NA
Eleni, 20158 53/ Erythematous Fever, Transaminitis nil Rectal bleed-4
Male plaques (D16) Rectal bleeding
Jones et al,2016° 64/Male/ NA Mobiliform rash (D7) Eosinophilia Transaminitis Dexamethasone Skin-4
Liver-NA
Dar et al, 2016'°  40/Male/ NA Maculopapular (D7)  Fever, Transaminitis nil Skin-4
Liver-NA
Toxic epidermal necrolysis
Duon9 et al, 20/Female/ NA Epidermal detach- NA NA NA
2013™ ment (D26)
Duon9 et al, 29/ Female/ NA Epidermal detach- NA NA NA
2013™ ment (D46)
Stevens Johnson Syndrome
Zou et al, 2012'?2 2.5/ Female/ NA  Maculopapular with Fever NA Fever-2
erosions (D9) Skin-9
Erythema multiforme
Yesilova et al, 27/ Female/ NA  Target lesions (D15) NA NA NA
201313
Acute generalized exanthematous pustulosis
Lee et al, 2013'* 91/ Female/ NA  Diffuse pustules (D5) Fever NA NA
Levy et al, 73/ Female/ NA  Diffuse pustules Fever NA NA
2017% (D5)

males. However, for other types of severe
reactions, only female patients were affected
albeit the paucity of cases reported. This ob-
servation may suggest that beside reactiva-
tion of latent herpes virus17, there may be a
gender predisposition. Levetiracetam allergy
has not been associated with specific HLA al-
lele but in our case, patient was genotyped
positive for HLA-B1502 which has been re-
ported for Stevens-Johnson syndrome associ-
ated with carbamazepine, another
epileptic drug.

anti-

Onset of rash ranged from 1-8 weeks
in levetiracetam induced DRESS, but the on-
set can be delayed in patients on concurrent
systemic corticosteroids (Table 1). >° Our
patient had persistent fever from day 38, on
day 40 he developed rash which resolved up-

on dose reduction. However, fever, eosino-
philia, renal and liver impairment worsened.
The disappearance of the rash was a chal-
lenge in diagnosing DRESS as other clinical
signs were similar to septicaemia. The rapid
increase in eosinophil count was the diagnos-
tic clue for this case as it was highly unlikely
for infections to cause eosinophils to rise from
1.7 x10 ~9/L to 6.5 x 10 ~ 9/L within 24
hours. The disappearance of the initial rash
was further complicated by the appearance of
transient mild petechial and eczematous erup-
tions. The platelet count was still within nor-
mal range, however coagulopathy was be-
coming evident to explain the petechiae.

The patient did not have a past histo-
ry of eczema or atopy to account for the ec-
zematous patches. Both types of rash are



classically not related to drug allergy except
in cases of drug induced photodermatitis
where the reaction consists of eczematous
patches at sun exposed areas. Drug allergy is
highly unlikely to cause simultaneous occur-
rence of rash of different morphologies. The
eczematous patches in this patient was a pos-
sible manifestation of levetiracetam reaction
but at that point in time we felt it was likely
unrelated to DRESS.

Dose dependent cutaneous response
observed with levetiracetam was reported by
Beswick et al., where a reticulated eruption
appeared when the dose was increased from
500 mg bd to 1000 mg bd. !* The eruption
recurred upon re-challenge at dose of 750 mg
bd. In our patient, systemic manifestations of
DRESS syndrome continued despite resolution
of initial skin rash with levetiracetam dose
reduction. Classically, drug eruptions are not
dose dependent.!’

CONCLUSION

In conclusion, DRESS can rarely be provoked
by levetiracetam especially in male patients.
Dose reduction may result in resolution of
rash but continuation of other symptoms.
Early recognition and withdrawal of the drug
is important for a favorable outcome.
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