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Perampanel-induced hair
curling in a patient with
epilepsy associated with
Pitt Hopkins syndrome
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ABSTRACT – Antiepileptic drug side effects are frequent, 42% of them cor-
responding to cosmetic changes. The most frequent effects are weight
gain, gingival hyperplasia, and hair loss. Hair changes in texture or colour
are rarely reported in the literature. We present a case of hair curling
after the introduction of perampanel. A 13-year-old girl with genetically
confirmed Pitt-Hopkins syndrome with uncontrolled seizures, while on
treatment with levetiracetam and valproic acid, was started on peram-
panel, reaching seizure control. After a few weeks of the introduction
of the new antiepileptic drug, she developed hair curling. Hair curling
is a rare cosmetic side effect, reported mainly in patients under val-
proic acid treatment. Perampanel is a recently introduced pharmaceutical
molecule with no prior reports of hair changes as a side effect. There

effect, but it should be discussed
never perampanel is added to the

c drugs, valproic acid, hair, epilepsy,

modifications to physical appear-
ance (De Kinderen et al., 2014). The
most frequent cosmetic side effects
are weight gain, associated with
valproic acid and pregabalin, hair
is no clear explanation for this side
with patients taking valproate whe
treatment.
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Up to 88% of patients treated
with antiepileptic drugs (AED)
experience at least one adverse
event (AE) (Baker et al., 1997). A
recent study indicated that 42%
pileptic Disord, Vol. 21, No. 5, October 2019 479
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of AED side effects are cosmetic.
These side effects can increase
the economic burden of treatment
by necessitating the addition of
more expensive medications and
more clinic visits, not to men-
tion the emotional implications of

loss with valproic acid, and gingival
hyperplasia with phenytoin (Chen
et al., 2015).
We present the case of a 13-year-old
girl who developed curled hair with-
out hair loss after the introduction of
perampanel.
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“hair”, “antiepileptic drug side effects”, and “peram-
. Calle-Lopez, et al.

ase study

he patient had medically refractory epilepsy, devel-
pmental delay, and stereotypes due to genetically
onfirmed Pitt-Hopkins syndrome. Since 2016, she had
ad 3-4 seizures per year on valproate and levetirac-
tam (figure 1). Her seizures were controlled with the
ddition of 2 mg daily of perampanel. The patient’s
other noticed hair curling in the occipital area a few
eeks after the introduction of perampanel; the curl-

ng extended to the whole head in the following weeks
figure 2). No change in hair texture was noticed while
he patient was on stable doses of valproic acid and
evetiracetam for 16 months. The family declined wean-
ng off perampanel because of its efficacy in seizure
ontrol. The new hair texture remains unchanged to
ate, with a dose of perampanel of 6 mg daily (figure 1).
o blood tests for perampanel are commercially avail-

ble to assess the correlation between level and side
ffect. Valproate blood level was 139 mcg/mL before
he onset of this side effect. Medroxyprogesterone
as administered to the patient from 2016 to date for

ontraception, with no changes in dose around the
ime of the side effect. Naranjo score for drug-related
ide effects was 6.
80

iscussion

air changes in volume, texture, and colour have
een reported with several medications, including

he older AEDs (especially valproic acid, phenytoin

April 2016

February 2016
Levetiracetam
/lamotrigine 
→ no seizure 
control

Valproate 750 mg
twice daily

Lamotrigine
weaned off →
improvement of
seizures

igure 1. Evolution of AED doses.
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nd phenobarbital) (Chen et al., 2015; Ricci et al., 2016)
nd some of the newer AEDS, such as levetiracetam
Zou et al., 2014). A decreased concentration of zinc
as been proposed as the cause of hair loss (Yilmaz
t al., 2009). There are no clear possible explanations
or changes in colour and texture. Hair curling is an
nfrequent AE for AEDs. It was first described in 1977
n five patients taking valproic acid (Jeavons et al.,
977). Since then, several reports have described the
resence of curly hair, weeks after the first adminis-

ration of this AED (Caneppele et al., 2001), some of
hem showing improvement of the condition after
own-titration of the dosage (Wilting et al., 2007).
ur patient was treated with valproic acid for 16
onths, but experienced no changes in hair texture

ntil perampanel was added. This new AED is a partially
elective, non-competitive antagonist of the �-amino-
-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)
eceptor that reduces neuronal excitability. The most
requently reported side effects are dizziness and
atigue. The only reported cosmetic side effects were
eight gain in 7.4 to 19.2% of the analysed population

French et al., 2012, 2015) and skin rash in 10.6% of Asian
atients (Lin et al., 2018). A comprehensive search in
UBMED, EMBASE, and Scielo using the MESH terms
Epileptic Disord, Vol. 21, No. 5, October 2019

April 2018

Perampanel
increased to 6 mg 
daily for recurrence 
of seizures→
no additional hair
changes

August 2017

Breakthrough
seizures →
perampanel 2 mg
daily

September 2017
Hair curling

(see figure 2)

anel” did not reveal any articles about hair changes
ssociated with perampanel.
he mechanism of action of perampanel is so far
nclear, and AMPA receptor deactivation has not pre-
iously been associated with hair growth or texture.

hen the Naranjo assessment for drug-related side
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Perampanel-induced hair curling
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igure 2. Hair texture before and after introduction of perampan

ffects was applied, however, the patient obtained a
core of 6, which means that perampanel was a prob-
ble cause of the hair curling (Naranjo et al., 1981).
iven the scarce evidence of hair texture changes

ssociated with the first AED, it is impossible to rule
ut an additive effect between valproate and peram-
anel. Medroxiprogesterone is another medication

hat was started years before the time of the hair curl-
ng side effect, with no known effects on hair texture
nd no reported inducing/inhibiting effects on the
etabolizing enzymes for perampanel or valproate.
ur patient was also afflicted with Pitt-Hopkins syn-

rome, a genetic disorder caused by mutations in the
ranscription factor TCF4 that causes several compli-
ations, affecting the central nervous system such as
evelopmental delay and epilepsy. We found no case
eports of changes in hair texture related to this dis-
ase, which provides further support for the causative
ffect of perampanel in this patient’s hair curling
Zollino et al., 2019).

onclusion

air curling is a rare cosmetic side effect of AEDs,
eported mainly in patients undergoing valproic acid
reatment. Perampanel is a recently-introduced phar-
pileptic Disord, Vol. 21, No. 5, October 2019

aceutical agent with no prior reports associated with
air change. We report on a change in hair texture,

rom straight to curly, after the introduction of per-
mpanel. There is no clear explanation for this side
ffect, but it should be discussed with patients tak-

ng valproate whenever perampanel is added to the
reatment. �

2

J
L

L
p
e
n

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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TEST YOURSELF
EDUCATION

(1) What are the most frequent cosmetic side effects of AEDs?

(2) What is the proposed mechanism for AED-related hair loss?

Yilmaz Y, Tasdemir HA, Paksu MS. The influence of valproic
acid treatment on hair and serum zinc levels and serum bio-
tinidase activity. Eur J Paed Neurol 2009; 13(5): 439-43.

Zollino M, Zweier C, Van Balkom I, et al. Diagnosis and
management in Pitt-Hopkins syndrome: first international
consensus statement. Clin Genet 2019; 95(4): 462-78.

Zou X, Hong Z, Zhou D. Hair loss with levetiracetam in five
patients with epilepsy. Seizure 2014; 23: 158-60.
82

(3) Which AED has previously been associated with hair c

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Epileptic Disord, Vol. 21, No. 5, October 2019

urling?

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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