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7. Werner F-M, Coveñas R. Classical neurotransmitters and
neuropeptides involved in generalized epilepsy in a multineurotransmitter system: how to improve the antiepileptic
effect? Epilepsy Behav. 2015, http://dx.doi.org/10.1016/
j.yebeh.2015.01.038.
8. Picard F. Epileptic feeling of multiple presences in the frontal
space. Cortex. 2010;46:1037—42, http://dx.doi.org/10.1016/
j.cortex.2010.02.002.
9. Brugger P, Regard M, Landis T. Unilaterally felt ‘presences’: the
neuropsychiatry of one’s invisible doppelganger. Neuropsychiatry Neuropsychol Behav Neurol. 1996;9:114—22.

Parkinson’s disease secondary
to 2 mutations of genes
involved in lysosomal protein
degradation⋆
Enfermedad de Parkinson por sendas
mutaciones en 2 genes relacionados con la
degradación por lisosomas
Dear Editor,
The precise mechanisms of neuronal degeneration in Parkinson’s disease (PD) are yet to be determined. We already
know of several cellular alterations that contribute to
neuronal damage to differing degrees. These include alterations in protein processing, oxidative stress, mitochondrial
dysfunction, inflammatory and excitotoxic mechanisms, or
intracellular vesicular transport alterations. Impaired neuronal autophagy is currently considered one of the main
mechanisms related to PD; specifically, primary lysosomal
defects may promote the formation of Lewy bodies.1
We present the case of a 71-year-old man diagnosed with
PD at the age of 68, who presented mild, predominantly
right-sided parkinsonian syndrome and resting tremor in the
right hand. He showed good response to treatment with low
doses of levodopa (300 mg/day) and dopaminergic agonists
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(extended-release pramipexole at 1.05 mg/day). Cognitive
performance was consistent with his age and level of education. Regarding non-motor symptoms, he reported frequent
nightmares and sleep talking, associated with a probable
REM sleep behaviour disorder; however, he did not present
hyposmia or hypogeusia. His sister, living in Venezuela, was
diagnosed with PD at the age of 75.
A genetic study of the patient revealed 2 mutations in
genes associated with familial PD. The patient was a heterozygous carrier of a variant of the GBA gene, causing the
amino acid isoleucine to be replaced by valine at codon
445 (1333A>G, Ile445Val). This is a novel mutation that may
affect messenger RNA splicing mechanisms. The patient was
also a heterozygous carrier of a variant of the ATP13A2 gene,
causing the amino acid methionine to be replaced by lysine
at codon 210 (629T>A, Met210Lys).
Neurons are extremely sensitive to alterations in protein
degradation pathways. ␣-Synuclein is the main component
of Lewy bodies. It is degraded by both the ubiquitinproteasome system and the lysosomal system. While
␣-synuclein accumulation may partly be caused by dysfunction of proteolytic systems, it may also cause this
dysfunction, as it is known to reduce the activity of these
systems.2 Furthermore, mutations in PD-associated genes
such as LRRK2, parkin, and PINK1 have been associated with
decreased autophagic degradation.
Some genes coding for such lysosomal proteins as glucocerebrosidase (GBA) and ATP13A2 (encoding a lysosomal
type 5 P-type ATPase), have been associated with familial
PD.3 GBA mutations in homozygosis or compound heterozygosis are responsible for Gaucher disease, the most
frequent disorder of lysosomal storage. Heterozygous mutations cause partial loss of the enzyme’s function, leading
to a reduction in the lysosomal degradation of ␣-synuclein.
These heterozygous mutations are currently the most sig-
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nificant known genetic risk factor in PD, multiplying the
risk of developing PD by 20 with respect to non-carriers.4
Mutations in the ATP13A2 gene are responsible for severe
parkinsonism with good response to levodopa (Kufor-Rakeb
syndrome or PARK9). Heterozygous mutations of this gene
have been associated with greater predisposition to PD due
to the loss of enzyme function, which causes alterations
to intracellular zinc homeostasis.5 The resulting lysosomal
dysfunction leads to greater accumulation of ␣-synuclein.6
Furthermore, the function of cathepsin D, a protease active
in the lysosomal degradation of ␣-synuclein, is also diminished in the context of ATP13A2 mutation.7 In both enzyme
defects, PD phenotype is undistinguishable from that of sporadic PD.
Our patient presented 2 mutations in genes associated
with lysosomal enzyme activity that cause an impairment
of lysosome-mediated autophagy and accumulation of ␣synuclein in neurons. This pathogenic mechanism is an
area of increasing interest in PD, not only because of its
pathogenic role but also because it may represent a line of
research for neuroprotective treatment.1 We suggest that
both mutations may even have a synergistic effect for the
patient; the genetic study of the patient’s sister would confirm the pathogenicity of both mutations; however, this was
not possible.
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© 2019 Sociedad Española de Neurologı́a. Published by Elsevier
España, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-ncnd/4.0/).

1. Dehay B, Martinez-Vicente M, Caldwell GA, Caldwell KA, Yue Z,
Cookson MR, et al. Lysosomal impairment in Parkinson’s disease.
Mov Disord. 2013;28:725—32.
2. Martinez-Vicente M, Talloczy Z, Kaushik S, Massey AC, Mazzulli
J, Mosharov EV, et al. Dopamine-modified alpha-synuclein blocks

A new case of CAPOS/CAOS
syndrome夽
Un nuevo caso de síndrome CAPOS/CAOS
Dear Editor:
CAPOS/CAOS syndrome (cerebellar ataxia, areflexia,
with/without pes cavus, optic atrophy, and sensorineural
hearing loss)1 is a rare autosomal dominant genetic disorder,
with only 29 reported cases according to our literature
search on PubMed. It is associated with heterozygous
missense mutation c.2452G>A (p.Glu818Lys) of the ATP1A3
gene, and is characterised by episodes of neurological
impairment associated with encephalopathy and weakness.
The syndrome usually manifests at an early age following
an acute episode of fever.2
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We present a new case of de novo CAPOS/CAOS syndrome
associated with the previously mentioned ATP1A3 mutation,
and review the available literature on the topic.
Our patient is a 46-year-old woman, the first of 2 siblings
(the other sibling is a 40-year-old man, who is asymptomatic); she was born to non-consanguineous parents. She
had no relevant personal history. She came to our hospital
due to optic atrophy with bilateral amaurosis, sensorineural
hearing loss, and gait ataxia, developing progressively from
childhood.
At 22 months of age, the patient had presented 3 episodes
of fever within a 6-month period, with no associated
infectious disease identified; she also presented partially
reversible gait instability. The results of a muscle biopsy
performed at the time were normal. At 5 years of age,
she developed progressive hearing loss; sural nerve biopsy
revealed no abnormalities. Around the age of 10 years, she
presented another episode of high fever with no apparent
focus of infection, associated with muscle weakness and
worsening of balance, which prevented her from walking
and performing fine motor tasks. She partially recovered
from this episode, remaining stable until the present time.
Lastly, at age 12 she presented progressive loss of visual
acuity, associated with bilateral optic atrophy.

