
approval following in 2013.6 Perampanel has a long
half-life (105 hours), is protein-bound, and is primar-
ily metabolized via the P450 enzyme CYP3A4. Per-
ampanel neither inhibits nor induces the cytochrome
system, and its reduction of clearance of valproate and
lamotrigine is reported to be ,10%.7 Conversely,
P450 inhibitors/inducers may affect perampanel lev-
els. Valproate, a P450 inhibitor, could cause higher
perampanel levels, so concurrent use may warrant
more cautious dosing when initiating perampanel.
Perampanel use is in its nascence, but should a patient
present with fever and rash, DRESS should be con-
sidered. Mortality can reach 20% in severe cases of
DRESS; thus early recognition is crucial to initiating
life-saving interventions, chiefly the immediate cessa-
tion of the offending agent.2
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PRIMARY PROGRESSIVE NARCOLEPSY TYPE 1:
THE OTHER SIDE OF THE COIN

Narcolepsy type 1 (NT1) is characterized by hyper-
somnolence associated with early occurrence
of REM sleep (i.e., sleep-onset REM periods
[SOREMP]) and cataplexy (i.e., sudden loss of mus-
cle tone evoked by emotions), or with CSF
hypocretin-1 (CSF hcrt-1) low levels (below 110
pg/mL, undetectable in most cases). Compelling
evidence indicates that NT1 is caused by an autoim-
mune disease affecting HLA-DQB1*06:02 car-
riers.1 Diagnostic workup requires a history of
cataplexy and multiple SOREMP at sleep studies
(nocturnal polysomnography and multiple sleep
latency test [MSLT]) or CSF hcrt-1 deficiency.2 At
diagnosis, most patients with NT1 already have very
reduced CSF hcrt-1 levels. Hypersomnolence and
cataplexy presumably become evident when
hypocretin cell loss is above 85%–90%, according
to postmortem studies.3 A rapid and dramatically
severe picture has been documented often in
childhood-onset NT1, but it is also commonly
recalled by history taking that the disorder can also
slowly progress, and sleepiness may anticipate cata-
plexy by years. In full-blown NT1 cases, CSF hcrt-1
tends to maintain stable values through the disease
course, and in only one case has CSF hcrt-1 been
documented by chance before and after

development of NT1, showing an abrupt step down
from normal to pathologic values when the disease
occurs.4 We document in an adult patient the slow
onset of CSF hcrt-1 deficiency paralleled by a slow
clinical progression to clear-cut NT1.

Case history. A 45-year-old woman presented with
hypersomnolence, daily hypnopompic hallucinations,
sleep paralysis, and frequent nightmares since age 39.
Despite objective evidence of intermediary CSF
hcrt-1 levels (128 pg/mL), and SOREMP at both
spontaneous daytime naps and nocturnal sleep
during ad libitum 24-hour recording, due to the lack
of SOREMP at MSLT the case fit with the diagnosis
of idiopathic hypersomnia according to current
nosography (table).2 Brain MRI had normal results,
and human leukocyte antigen typing was positive for
the DQB1*06:02 allele. Modafinil was titrated up
to 400 mg with temporary hypersomnolence
improvements, despite regular, unchanged, sleep-
wake habits. At age 43, hypersomnolence qualitatively
changed with appearance of unpredictable daytime
sleep attacks together with disruption of nocturnal
sleep. Repeated MSLT (after 2 months of drug
withdrawal) disclosed a shorter sleep latency with 3
SOREMP (table), pointing to a clear-cut diagnosis of
narcolepsy type 2 (NT2).2 Modafinil was re-instated
at doses up to 400 mg/day with only partial
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improvement. At age 45, the patient reported further
hypersomnolence worsening and monthly episodes of
leg weakness while laughing, consistent with cataplexy.
The clinical change was associated with a further
increase in the number of SOREMP during the
MSLT (n 5 5, performed after a 2-week withdrawal
period) and decrease in CSF hcrt-1 to 56 pg/mL, levels
now diagnostic for NT1. CSF total tau and 14-3-3
protein concentrations were within the normal ranges.
Neurologic and neuropsychological examinations
remained normal. The study was approved by
internal review board and the patient signed a written
informed consent.

Discussion. This case is the first prospective docu-
mentation of the slow appearance of NT1 symptoms
in parallel with decreasing CSF hcrt-1 levels up to
definite hcrt-1 deficiency. Slow appearance of NT1
has been reported only retrospectively, and NT2 may
be an intermediate stage of partial hypocretinergic
cell loss,5 with a CSF hcrt-1 threshold of 200 pg/mL
a suggested diagnostic cutoff to identify cases with
subsequent evolution in NT1. Postmortem studies of
a patient with NT2 carrying the HLA-DQB1*0602
allele also showed a 33% hypocretin cell loss (vs 90%–

95% in NT1).6 Moreover, our case confirms that
spontaneous SOREMP during daytime recordings
could have led to an earlier diagnosis despite negative
polysomnography and MSLT studies.7

The fact that the syndrome first manifested with
hypersomnolence, with mounting appearance of
REM sleep abnormalities and finally cataplexy, is also
consistent with the role of hypocretin in diminishing
wake (as observed following hypocretin blockers such
as suvorexant and almorexant), and then increasing
REM sleep at higher doses.

An ambiguous electroclinical picture can herald the
full-blown hypocretin deficiency syndrome (NT1),
creating diagnostic challenges and contrasting with
the dramatic cluster of symptoms in post-H1N1 cases,
pinpointing that NT1may also present with a primary
progressive course like other autoimmune diseases.
Indeed, cases with clinical features contrasting with
neurophysiologic findings (e.g., frequently reported
REM-related symptoms without SOREMP at the
MSLT) should undergo repeated and in-depth evalu-
ations over time. Finally, although we cannot rule out
a neurodegenerative disease, suggested by a slow pro-
gression of symptoms, the normal concentration of
CSF tau protein indicates a very targeted neurodegen-
eration, if any. Slow evolution cases, if diagnosed early,
may benefit from immunomodulatory treatments to
avoid destruction of the hypocretinergic system.1
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Table Polysomnographic data, subjective and objective sleepiness, and
cerebrospinal hypocretin levels along disease evolution

Age 41
years

Age 43
years

Age 45
years

Daytime TST, min 71 129 149

Daytime SOREMP, n 3 2 2

Nocturnal sleep latency, min 4 2 1

Nocturnal REM sleep latency 3 5 3

Nocturnal TST, min 451 378 330

Nocturnal sleep efficiency, % 92 82 91

Nocturnal oxygen desaturation index, n/h 0 0 0

Nocturnal periodic limb movement index, n/h 5.2 4.3 5.7

Epworth Sleepiness Scale score, n 19 16 18

MSLT mean sleep latency (first epoch of sleep) 6.9 5.4 3.6

MSLT SOREMP, n 0 3 5

Cerebrospinal hypocretin-1 level, pg/mL 128.0 56.4

Abbreviations: SOREMP 5 sleep onset REM periods; TST 5 total sleep time.
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