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Abstract 

Antibodies directed against the voltage-gated potassium channel complex (anti-VGKCs) are 

implicated in several autoimmune conditions including limbic encephalitis and epilepsy. How-

ever, emerging evidence suggests that only specific subtypes of anti-VGKCs are pathogenic. 

We present the case of a 55-year-old man who initially presented with focal unaware seizures 

and behavioural changes mimicking anti-VGKC-seropositive encephalitis that further pro-

gressed to parkinsonism with evidence of frontotemporal dementia and pre-synaptic dopa-

minergic deficit. Aggressive treatment with immunotherapy was ineffective, and antibody sub-

typing later revealed the anti-VGKC antibodies to be negative for leucine-rich glioma-associ-

ated 1 (LGI1) and contactin-associated protein-like 2 (CASPR2) – the two known pathogenic 

subtypes. The clinical relevance of so-called “double-negative” anti-VGKCs (i.e., those not di-

rected towards LGI1 or CASPR2) has been called into question in recent years, with evidence 

to suggest they may be clinically insignificant. Our case emphasises the importance of antibody 

subtyping in cases of anti-VGKC seropositivity; negative results, particularly when combined 

with a poor response to immunotherapy, should prompt a rapid reconsideration of the work-

ing diagnosis. © 2021 The Author(s) 
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Case Description 

A 55-year-old man presented with a 12-month history of persistent headache, global 
memory decline, partial anosmia, and infrequent “vacant” episodes of 5–30 min duration; de-
scribed as transient states of altered awareness without involuntary movements. Attacks 
were usually followed by a state of somnolence or disorientation. His past medical history was 
unremarkable, and his only medication was a H2-receptor antagonist. Family history included 
epilepsy in his two siblings. Initial examination revealed only partial alopecia of eyelashes and 
brows which had manifested 6 months prior to presentation. The initial set of investigations 
were non-diagnostic and included brain magnetic resonance imaging (MRI) and 24 h ambula-
tory electroencephalogram (EEG) which did not capture a typical ictus. 

Over the subsequent months, the vacant episodes increased in frequency and became as-
sociated with a peculiar gustatory perception, confabulations and involuntary paroxysmal 
jerky movements. Additionally, neuropsychiatric disturbances manifested including person-
ality/affective changes with persistent suicidal ideation and deliberate self-harm that pro-
gressed rapidly. His partner also described classical rapid eye movement sleep disorder (RBD) 
around this time. A repeat ambulatory 24-h EEG revealed seizure activity stemming from a 
temporal lobe focus associated with a typical ictus. Voltage-gated potassium channel (VGKC) 
complex antibodies were found to be strongly positive (410 pmol/L; normal range 0–69) with 
subtyping being available later. Subtyping was not performed on this sample. Surveillance 
body computed tomography did not reveal an occult neoplasm. Management for presumed 
anti-VGKC complex encephalitis was commenced including pulsed methylprednisolone (500 
mg daily for 5 days) followed by a slow tail. Lamotrigine was initiated and up-titrated to max-
imal dose to manage focal unaware seizures, although response remained partial. Neuropsy-
chiatric disturbances were also intractable, and so subsequently he had a trial of rituximab 
with no response. 

Over 53 months after initial presentation, the clinical spectrum of breakthrough focal un-
aware seizures, progressive myoclonic jerks, cognitive and affective dysfunction was ex-
tended to an extrapyramidal syndrome. Mobility declined precipitously over a 6-month pe-
riod to the point that the patient was unable to walk and became reliant upon a wheelchair. 
He developed an asymmetrical resting hand tremor and severe postural imbalance over the 
subsequent 6 months. Neurological examination revealed normal ocular movements and limb 
tone, but bradykinesia with atypical festinant and slow gait. Metoclopramide prescribed for 
dizziness and nausea was promptly discontinued. A dopamine transporter (DaT) scan demon-
strated a bilateral reduction in tracer uptake in both putamina, which was more marked on 
the left with some reduction in the head of the left caudate nucleus (Fig. 1). Repeat anti-VGKC 
complex antibody level was 147 pmol/L, but leucine-rich glioma inactivated 1 (LGI1) and con-
tactin-associated protein-like 2 (CASPR2) were negative. Brain MRI performed 90 months af-
ter initial presentation demonstrated early frontotemporal atrophy with no white matter 
change or other abnormality (Fig. 2). His Addenbrooke’s cognitive examination revealed sig-
nificant decline in visuospatial attention, memory, and attention domains (70/100). Neither a 
course of rituximab nor dopaminergic treatment was effective. With a clinical pattern sugges-
tive of a frontotemporal dementia (FTD), genetic testing was undertaken including FUS, GRN, 
MAPT, and PRNP, but no recognised disease-causing variant was identified. 
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Discussion 

We present the case of a 55-year-old man with progressive focal unaware seizures and 
behavioural changes, initially diagnosed and treated as a VGKC antibody-seropositive enceph-
alitis that further progressed to parkinsonism with an evidence of FTD and pre-synaptic do-
paminergic deficit. Serum VGKC antibodies were positive but titres were never considered 
high. Moreover, when available, the serum CASPR2 and LGI1 were negative. The utility and 
significance of VGKC seropositivity in these so-called “double-negative” patients has been 
questioned in recent years [1–3], particularly after it was found in one study that 5% of con-
trolled subjects were seropositive for double-negative VGKC antibodies [4]. Several reports 
have suggested that these double-negative VGKC antibodies may actually be intrinsically non-
pathogenic and thus clinically insignificant [1, 2, 5]. Whereas the clinical phenotypes associ-
ated with CASPR2 and LGI1 autoantibodies are well described and reproducible [6], the great 
heterogeneity of double-negative presentations raises the question as to whether these pa-
tients actually have a common disease entity at all [2]. Certainly, the greatly reduced response 
rates of double-negative patients to conventional immunotherapies in comparison to CASPR2 
and LGI1-seropositive patients is suggestive of a non-autoimmune aetiology [2]. 

Our patient also developed parkinsonian signs 4.5 years after initial presentation. It 
would be atypical to develop a parkinsonian disorder at a later stage of immune-related dis-
ease, especially after aggressive treatment with steroids and immunotherapy [7–9]. The ex-
trapyramidal signs are always observed around the time of initial presentation [10–12]. There 
are some cases with CASPAR2 antibodies in a parkinsonian presentation in the context of a 
more florid encephalopathy or concomitant neuromyotonia [9, 11]. 

Cognitive decline in our patient had a bvFTD pattern. Moreover, his brain MRI showed 
mild asymmetric frontoparietal atrophy. FTD associated with parkinsonism was linked to cor-
ticobasal degeneration (CBD), progressive supranuclear palsy (PSP) and FTDP‐17. These 
atypical parkinsonism cases are non-responsive to L-dopa and may result in pre-synaptic do-
paminergic deficit as evidenced by DaT scan [13–16]. Probable CBD clinical criteria require 
insidious onset and gradual progression with symptom duration of at least 1 year, age at onset 
≥50 years, asymmetric presentation of either limb rigidity or akinesia, or limb dystonia, or 
limb myoclonus plus either orobuccal or limb apraxia, or cortical sensory deficit, or alien limb 
phenomena (more than simple levitation) [17]. However, there are no case reports of CBD and 
epilepsy. Absence of hypophonic speech, dysphagia and impaired ocular movement in our pa-
tient reduce the possibility of PSP. 

The term “FTD and parkinsonism linked to chromosome 17” (FTDP‐17) stems from a con-
sensus conference in 1996 and relates to families with FTD inherited in an autosomal domi-
nant mode later shown to be due to mutations in MAPT or GRN, both located on chromosome 
17. These patients usually present with bvFTD and parkinsonism with an early age at onset. 
The pathology is different in FTDP‐17 due to MAPT mutations (tauopathy) versus FTDP‐17 
due to GRN mutations (TDP‐43 proteinopathy) [18]. The cumulative probability of developing 
seizures after FTD onset is low, up to 3%, and relative seizure rates increased with earlier age 
at onset in FTD (age <50, 53-fold; 50–69, 9-fold) [19]. Overexpression of tau with mutations 
linked to FTD or the A152T variant, which is linked to several tauopathies, has been shown to 
increase seizure susceptibility in transgenic mice [20, 21]. However, our targeted sequencing 
did not reveal a pathogenic variant, raising suspicion of possible different genetic or epige-
netic mechanisms. 
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Conclusion 

Positive VGKC antibodies were a red herring in the present case and deflected our man-
agement towards immunotherapy which had no benefit. The subsequent subtype analysis re-
vealing negative LGI1 and CASPR2 in the context of positive VGKC indicated that this was not 
a true marker of an immunotherapy-responsive disorder and should alert clinicians to search 
for alternative diagnoses. The subsequent development of parkinsonism and a bvFTD pheno-
type with pre-synaptic dopaminergic deficits raises the possibility of FTDP-17 despite the neg-
ative genetic testing so far. 
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Fig. 1. Brain dopamine transporter study. Reduction of tracer uptake in the putamen on both sides, more 

marked on the left. Slightly reduced relative uptake of tracer in the head of the caudate nucleus on the 

left. 

 

 

 

Fig. 2. Brain MRI. Cerebral atrophy predominantly involving the frontal and the temporal lobes. 
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