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Progressive encephalomyelitis with rigidity and myoclonus (PERM) falls at the severe end of
stiff-person-syndrome spectrum disorders, being characterised by brainstem and autonomic
involvement in addition to axial and limb rigidity, and CNS hyperexcitability.! Autoantibodies
against glycine receptor (GlyR) are associated with 70% of PERM cases.? Other PERM-
associated autoantibodies encompass antibodies against glutamic acid decarboxylase (GAD),
dipeptidyl peptidase-like-protein-6 (DPPX), and amphiphysin.3 Here, we report an atypical

case of anti-DPPX-associated PERM with prominent neuropsychiatric prodrome.

Case report

A 17-year-old male presented to a neuropsychiatry clinic with an 18-month history of
behavioural change, loss of appetites, significant weight loss, and a possible functional

movement disorder.

He was born after an uncomplicated pregnancy and delivery with normal
neurodevelopmental milestones. At primary school, he had features of hyperactivity and poor
concentration. At 12-years, his behaviour improved, and he achieved a good academic
performance and was described as outgoing and popular. At 14-years, his behaviour changed
suddenly in that he became aggressive. He began to take illicit drugs, which he stole, engaged
in risky behaviour involving the police, and impulsively self-harmed. He was diagnosed with
attention-deficit hyperactivity disorder (ADHD) by child and adolescent mental health
services. At 16-years, his memory deteriorated, and his behaviour changed to one of apathy,
low mood, self-neglect, and social isolation. In addition, he developed difficulty walking,

recurrent falls, legs tremor, disabling urinary frequency, sleep disruption, and double vision.

Examination revealed an undernourished (BMI: 15.3 kg/m?), withdrawn, irritable, and
uncooperative adolescent with a preference to remain shirtless and lie in a dark room because
of extreme skin sensitivity and photophobia. He had persistent sinus tachycardia. Eye
examination showed left exophoria, macro square-wave jerks, horizontal gaze-evoked

nystagmus, downbeating nystagmus, saccadic intrusions, and saccadic dysmetria. He had
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allodynia, stimulus-sensitive generalized myoclonus, upper limb postural tremor, limb ataxia
(worse on the left), hyperekplexia on tactile and acoustic stimulation, head-retraction jerks
on forehead stimuli with poor habituation, and stimulus-sensitive axial rigidity. His reflexes
were brisk, with bilateral Babinski’s sign. There was intermittently visible paraspinal muscle
contraction with hypertrophy. He walked with an ataxic and bouncy gait with negative

myoclonus on standing. (Video 1)

Neuropsychological testing showed slow processing speed, attentional/executive
dysfunction, and poor memory. Naming, visuo-perceptual, and visuo-spatial skills were intact.
This pattern of cognitive deficits indicated dysfunction of anterior, subcortical, and medial-

temporal brain areas.

A diagnosis of PERM was made. His serum and CSF DPPX antibodies were positive. Antibodies
against GlyR, GAD, amphiphysin, NMDA receptor, LGI1, CASPR2, IgLON5, Purkinje, other
cerebellar cells, Tr, myelin, Hu, Yo, Ri, Ma-1, Ma-2, CV2, Zic-4, SOX-1, recoverin, titin, thyroid
peroxidase, and tissue transglutaminase were negative. He had unmatched CSF oligoclonal
bands, normal CSF protein (0.37 g/L, 0.13 - 0.45 g/L), and normal CSF:serum glucose ratio
(0.6), with no pleocytosis. Serial brain MRI one year apart showed mild generalised cerebellar
atrophy (Fig 1). Whole-body FDG-PET showed no indication of neoplasm. EEG showed an
excess of slow activity, suggesting a mild cortical dysfunction. Nerve conduction studies were

normal. Electromyography was not tolerated over paraspinal muscles.

The myoclonus improved with levetiracetam. He received 3-day of IV methylprednisolone
followed by oral prednisolone and 4 cycles of plasma exchange. Soon, his irritability and
hostility diminished. There was early significant improvement of his gait, myoclonus, stimulus-
sensitivity, and delayed improvement of his eye movement abnormalities, urinary
dysfunction, and tachycardia. He then received intravenous immunoglobulin 2g/kg over 5
days, with little additional benefit. Solifenacin and mirabegron had little response for his

bladder symptoms. Subsequently, he underwent rehabilitation and received rituximab
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maintenance therapy. Five months after starting immunotherapies, his mobility had
improved, and he had gained ~20kg, but bladder issues, cerebellar signs, and stimulus-

sensitivity partially persisted. (Video 1)

Discussion

DPPX is a cell-surface regulatory subunit of the neuronal voltage-gated A-type Kv4.2
potassium channel.*® It is expressed in the hippocampus, striatum, cerebellum, and
myenteric plexus.®’ Our patient presented with the triad of weight loss, cognitive
dysfunction, and CNS hyperexcitability (myoclonus, stimulus-sensitivity, hyperekplexia,
tremor, and axial rigidity) with ataxia, pyramidal signs, eye movement abnormalities, urinary

dysfunction, dysautonomia, allodynia, and sleep disruption.

When he developed motor symptoms, he showed cognitive impairment and became
apathetic and withdrawn, neuropsychiatric symptoms which have been described in some
cases.® However, for several years before, he showed uncharacteristic antisocial behaviour
including extreme violence against others and towards himself. This could be an exacerbation
of ADHD or neuropsychiatric manifestation of this disorder. His neuropsychiatric symptoms
improved following treatment support the latter. Interestingly, he had severe weight loss due
to anorexia without diarrhoea and prominent bladder dysfunction. His clinical characteristics

are compared with published cases of anti-DPPX-associated PERM in table 1.3

Most PERM cases with positive antibodies other than anti-GlyR hitherto reported showed
some response to immunotherapy.? Our patient has had a good but partial response to
immunotherapies. High index of suspicion is required to recognise this potentially treatable

condition early. Our report further expands the phenotypes of anti-DPPX-associated PERM.
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Table 1. Clinical, CSF characteristics, and treatment response of the patients with anti-DPPX-

associated PERM.

Fig. 1. Sagittal view of brain magnetic resonance imaging (MRI) performed 18 months after

motor manifestations showing mild cerebellar atrophy.
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Video 1. Segment 1: Baseline clinical features prior to treatment. He had stimulus-sensitive
generalized myoclonus, upper limb postural tremor, limb ataxia (worse on the left),
hyperekplexia on acoustic stimulation, and chin tremor. Eye movement examination showed
left exophoria, square-wave jerks, saccadic intrusions, and saccadic dysmetria. He walked
with an ataxic and bouncy gait. Segment 2: 3 weeks post treatment. He had improvement in
stimulus-sensitive myoclonus with less hyperekplexia. He had an upper limb postural tremor
and limb ataxia. Stimulus sensitive paraspinal contraction was demonstrated. He walked with
a broad-based gait with a tendency to veer to the left. Segment 3: 5 months post treatment.
He had minimal upper limb postural tremor, mild upper limb ataxia, and mild stimulus-
sensitive myoclonus. He had horizontal gaze-evoked nystagmus. Gait had improved with mild

ataxia.
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Table 1. Clinical, CSF characteristics, and treatment response of the patients with anti-DPPX-

associated PERM.

Patient 1* Patient 2* Patient 3* Our Patient
Demographics
Sex M M M M
Age at onset, y 15 27 26 16
Total disease duration, y 5 8 18 1.5
Signs and symptoms
Neuropsychiatric

- - - +++
prodrome
Hyperekplexia +++ +++ +++ +++
Cerebellar ataxia ++ + ++ ++
Stiffness ++ + ++ ++
Pyramidal signs + - + ++
Eye movement

++ + ++ ++
abnormalities
Cognitive impairment + - ++ ++
Dysautonomia - ++ +++ ++
Gastrointestinal

- + +++ -

symptoms

Bladder symptoms - - + +H+
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Allodynia - + ++ ++
Neurogenic pruritus - + + -

CSF

Lymphocytosis + + + -
Intrathecal IgG/OCB + + + +
Therapy response

Corticosteroids Poor Good Good Good
PLEX Poor ND None Good
IVIG Poor Poor Good Poor
Rituximab Good ND ND Good

Abbreviations: DPPX = dipeptidyl peptidase-like protein 6; 1gG = immunoglobulin G; IVIg = IV

immunoglobulin; ND = not done; OCB = oligoclonal bands; PLEX = plasma exchange.

Symbols: - = none; + = mild; ++ = moderate; +++ = prominent.

*Cases are obtained from Balint B, Jarius S, Nagel S, et al. Progressive encephalomyelitis with rigidity

and myoclonus: a new variant with DPPX antibodies. Neurology 20143
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