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ABSTRACT

Between 3-5% of all patients with Parkinson’s disease (PD) have onset before the age
of 40 years, which is likely related to genetic causes. Parkin gene mutations are the most
common mutations, which are associated with autosomal recessive early-onset PD.
A 34-year-old Emirati female presented with complaints of limb and speech tremor. She
had been having difficulties in initiating movement and speech during her job. These
problems began two years ago and had become progressively worsened. Her medical
history was significant for generalized seizures for the past three years, which was well
controlled with prescription medications. She was unaware of any family members with
Parkinson’s or any genetic disorders. Her examination revealed a reduction in eyelid
blinking movement and hypomimia facial appearance. She had severe bilateral upper
and lower extremity rigidity, which was more evident on her right side. While resting,
the patient exhibited bilateral pin-rolling tremors in both of her upper extremities. Her
gait was shuffling in nature with reduced arm swing and abnormal retropulsion. All of
her laboratory investigations were normal. Genetic analysis revealed a homozygous 1
base pair insertion in exon 5 of PARK2 gene (c.601_602insA), resulting in a nonsense
mutation causing a stop codon instead of a cysteine codon (p. Cys201X). The patient
showed an excellent response to treatment. We described a case of early-onset PD in a
female, who on genetic analysis, was found to have a previously undescribed homozygous
mutation in the PARK2 gene.

ith the turn of the twenty-first
century and the use of modern
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The patient was a 34-year-old Emirati female who

genetic testing, the identification

of dominant or recessive genetic
mutations related to Parkinson’s disease (PD) is
becoming more efficient. These tests uncover genetic
mutations that play an important role in the carly
diagnosis of early-onset PD and juvenile PD. Between
3-5% of all patients with PD have onset before the
age of 40 years," which is likely related to genetic
causes.” Parkin gene mutations are the most common
and are associated with autosomal recessive early-
onset PD.? Patients with these types of mutations
lose dopaminergic neurons in the substantia nigra
and noradrenergic neurons in the locus coeruleus.*
We believe that we have discovered the first case of an
autosomal recessive early-onset PD mutation related
to the PARK2 gene with cysteine codon 201X
(p. Cys201X) mutation.

worked as a schoolteacher. She presented with
complaints of limb and speech tremors. She explained
her difhiculties in initiating movement and speech
during her teaching session. She had first noticed
these difficulties two years ago with her right upper
extremity being affected initially. With time, her
symptoms progressed and become more evident. Her
medical history was significant for focal to bilateral
tonic-clonic seizures for the past three years, which
was supported by an electroencephalography study
demonstrating abnormal bitemporal epileptiform
activity with secondary generalization. Her seizures
were well controlled with oral levetiracetam 500 mg
taken twice daily, and she has been free of seizures for
more than one year. The patient has one sister and four
brothers, all of whom are healthy. She is unaware of
any family members with PD or any genetic disorders.

*Corresponding author: BRarahimab@gmail.com
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Figure 1: Magnetic resonance imaging epilepsy
protocol of the patient showing right mesial
temporal atrophy (red arrow).

Figure 2: Magentic resonance imaging of the brain
T2/FLAIR sequence showing nonspecific white
spots in the frontal lobe (red arrows).

On examination, the patient seemed worrisome
while sitting on the edge of the chair. She was
oriented to time, place, and person. Her mini-
mental score was 30/30, and her vital signs were
stable. Her speech was noted to be tremulous and
stuttering in character. Also, she had reduced eyelid
blinking movements and hypomimia. Otherwise,
cranial nerve examination was within normal limits.
Her motor examination showed normal strength;
however, she had severe bilateral upper and lower
extremity rigidity, which was more evident on the
right side. While resting, the patient exhibited
bilateral pin-rolling tremors in both of her upper
extremities. Her examination was notable for
features of limb bradykinesia, including reduced leg
tapping and slowly rising from the chair. In addition,
her gait was shuffling in nature with reduced arm
swinging and abnormal retropulsion.

A complete workup was done, including review
of all her medications, brain imaging, vasculitis
workup, in addition to an electrophysiological
study, which were normal. All secondary causes of
Parkinsonism disorders were ruled out. All of her
laboratory results were normal, including total urine
copper and ceruloplasmin levels. Magnetic resonance
imaging and angiography of the brain revealed a
right-sided mesial temporal atrophy [Figure 1] in
addition to nonspecific white matter spots in the
frontal lobes [Figure 2]. With the above findings in
mind, a diagnosis of early-onset PD was suspected,
and genetic testing was requested.

Genetic decoding was performed by Bioscientia -
Center of Human Genetics in Ingelheim, Germany.
Direct polymerase chain reaction sequencing of
coding exons 1 to 12 was performed to analyze Parkin
(PARK2) mutations. The results of the analysis
indicated a 1 base pair (1-bp) insertion in exon 5
of PARK2 (c.601_602insA) predicting a nonsense
mutation causing substitution of a cysteine codon
by a stop codon (p. Cys201X) predicted to produce
a truncated protein. Moreover, multiplex amplicon
quantification showed the presence of this mutation
on both exon 5 alleles, thus indicating homozygosity.
It is likely that PARK2 has lost its function as a
result of this premature stop codon. This mutation
is not found in the Genome Aggregation Database
(gnomAD).> We believe this is a unique mutation
as, to the best of our knowledge, it has never been
described previously. The patient was started on
levodopa 100 mg/carbidopa 25 mg and showed an
excellent response to treatment within a year. On
follow-up, one month later, the patient was noted
to have an improvement in her mobility, tremor,
and stiffness two-to-three hours after taking her
medication. About six months later, she showed no
rigidity or bradykinesia, and her tremor was much
less than before. At one year follow-up, she was put
on levodopa 100 mg/carbidopa 25 mg/entacapone
200 mgand pramipexol 1 mg thrice daily. At present,
her symptoms are much improved compared to her
initial presentation, and she is doing very well on
treatment and regular follow-up.
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DISCUSSION

PD is one the most frequent neurodegenerative
disorders characterized by bradykinesia, resting
tremor, postural instability, and rigidity.® Although
the prevalence of this disorder is age-dependent, a
number of recessive mutations have been identified
to be associated with an early-onset,” and, in some
cases, a familial variant of this disorder.®” A systematic
review has identified mutations in PRKN (PARK2/
Parkin), PINK1, and PARK?7 (DJ1) accounting for
nearly 13% of cases of early-onset PD."” Out of these
genes, mutations involving PARK2 gene are known
to be the most common cause of autosomal recessive
early-onset PD.'0"!2

In the human genome, the PARK2 gene is known
to be one of the largest, with 12 exons spanning over
1.3 Mb encoding 465 amino acids.® Mutations of
PARK? have been identified in more than half of
the cases of autosomal recessive familial early-onset
PD.* Most cases of early-onset PD associated with
PARK2 mutations have been identified to manifest
phenotypically in a homozygous or a compound
heterozygous state.*® This was also the case in
our patient, where the mutation was found to be
homozygous. There are inconclusive studies that
show a single heterozygous mutation is insufficient

to manifest phenotypically,'>"?

although this may be
arisk factor for late-onset PD.!

Although early-onset (< 45 years) and dystonia
are reported to be common symptoms in autosomal
recessive juvenile Parkinson’s;® dystonia, dyskinesia,
and motor fluctuations are reported to be more
common in Parkin proven disease.'” Also, cognitive
decline and atypical symptoms like pyramidal signs
and spasticity are uncommon in patients with
PARK?2 mutations,>' as was also the case in our
patient who had intact cognitive function. Loss of
neurons in substantia nigra and locus coeruleus is
most commonly reported in a neuropathological
autopsy of such patients along with the absence of
Lewy bodies, alpha-Synuclein, or Tau pathology.®®
While impairment of olfaction is one of the carliest
features of PD, olfaction is found to be commonly
spared in patients with PARK2 mutation associated
early-onset PD." Sleep disturbance is another feature
that is frequently noticed among patients with PD
and significantly affects their quality of life.' Patients
with early-onset PD may also experience similar
symptoms as evidenced by a case of juvenile PD in
the literature that was reported to have concurrent

rapid eye movement sleep behavioral disorder
as well.””

Usually, PARK2 mutation associated early-onset
PD responds well to levodopa treatment, just like
late-onset Parkinson’s.®!® This was also the case
with our patient, who showed excellent response
to treatment. It must be noted that a significant
proportion of patients do experience dyskinesia as
a result of treatment with levodopa.' This contrasts
against patients with PARK7 (DJ1) mutation
where the response to levodopa therapy is not
as remarkable.'®

CONCLUSION

We described a case of early-onset PD in a 34-year-
old female who, on genetic analysis, was found to
have a previously undescribed homozygous mutation
in the PARK2 gene. The patient showed an excellent
response to treatment. Given the slow and rather
agonizing course of this disease and good response
to treatment, screening for these mutations can
be of significant benefit to patients and must be
considered in patients and families with symptoms
of PD appearing disproportionate to age.
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