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of delta frequency with superimposed bursts of
rhythmic beta activity, similar to the ‘extreme
delta brush’ whilst on propofol infusion, but his
seizures recurred when propofol infusion was
stopped (Figure 3A and 3B respectively, with
description of EEG features). Ketogenic diet with
a fat to carbohydrate and protein ratio of up to
3:1 was started, although his blood ketones failed
to achieve the target of more than 2.4mmol/L.
Due to the persistence of his electrographic
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seizures, an MRI brain with gadolinium was
repeated on the tenth day of hospitalization,
which showed hyperintense T2/FLAIR signals
over bilateral claustra and medial temporal lobes
(Figures 1B and 1C). CSF IIF was negative for
antibodies against NMDAR, LGI1, CASPR2,
AMPAR1/2, GABA-b, and anti-DPPX. CT of his
thorax, abdomen, and pelvis yielded unremarkable
findings. Diagnosed with febrile infection-related
epilepsy syndrome (FIRES; a subset of NORSE)

Figure 3. A: Representative 10-second epoch (antero-posterior bipolar montage, sensitivity: 10uV/mm; time base:
10 seconds) of Patient 2’s EEG, showing semi-rhythmic slowing of delta frequency, with superimposed
beta activity most prominently over the both fronto-central regions, reminiscent of the ‘extreme delta
brush’ pattern. B: Representative 20-second epoch (antero-posterior bipolar montage, sensitivity: 15uV/
mm; time base: 20 seconds) of Patient 2’s EEG, showing the main findings of theta activity (4-6Hz)
over the central region (Cz, Pz) in the first two seconds, which subsequently evolved to spike activities
with accompanying tonic movement of the right leg and head deviation to the right, before generalized
tonic-clonic movements were observed in all four limbs. The generalization of the clinical seizures
was temporally correlated by the spread of spike activity on the EEG from the central regions to both
hemispheres, lasting a total of 90 seconds before its abrupt cessation.
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given his clinical and radiologic features and
the ancillary test results, he was treated with a
five-day course of IV methylprednisolone (1g/
day), followed by five days of IVIg (0.4g/kg/
day) but demonstrated no betterment of seizure
control a week after the last dose of IVIg. IV
tocilizumab was thus started then, with consequent
improvement of the control of his seizures
(Figure. 1C), allowing propofol infusion to be
tapered off 17 days later, and he was discharged
after 10 weeks of hospitalization. He displayed
no sensorimotor deficits when reviewed two
weeks later, and remained fully independent in
his activities of daily living. He did, however,
complain of difficulties with short-term memory,
continued to experience infrequent brief GTCs
lasting around 10 seconds twice a week, and
remained in need of multiple oral AEDs (Table 1).

DISCUSSION

NORSE describes the rare clinical presentation of
new-onset refractory status epilepticus in patients
without pre-existing epilepsy or other relevant
neurologic diseases, and without a clear acute
or active structural, toxic, or metabolic cause.*
It displays a predilection for children and young
adults. A precipitating cause is identified in up to
half of the adults, amongst which inflammatory
aetiologies such as autoimmune encephalitides
(sporadic or paraneoplastic) predominate.” With
strong potential for the development of super-
refractory status epilepticus, patients often require
prolonged ICU stay and anaesthetic use, and
with it the risk of further complications and poor
clinical outcomes.*

To the best of our knowledge, these are the first
two reported cases of NORSE from autoimmune
encephalitis after receiving tozinameran, an
mRNA-based vaccine by Pfizer-BioNTech.
Antigenic cross-reactivity between SARS-
CoV2 and human tissue has been discussed
in preceding literature, and similar processes
involving molecular-mimicry in vaccines have
been proposed.®® Reports of COVID-19 patients
with autoimmune encephalitis and NORSE lend
further support to the plausibility of an immune-
mediated response due to molecular-mimicry by
a still-unknown ‘culprit’ epitope within the spike
protein, the latter awaiting future elucidation.”'?
Coincidentally, Liu et al., described two elderly
patients who developed encephalopathy and
non-convulsive status epilepticus, seven days
after receiving their first doses of elasomeran, an
mRNA-based vaccine similar to tozinameran.'

They reasoned that the vigorous inflammatory
cascade induced by the production of SARS-CoV2
spike proteins within the central nervous system,
coupled with reduced levels of brain-derived
neurotropic factor (BDNF), provide the plausible
mechanisms behind their seizures.”*'* Binding of
spike-proteins to angiotensin-converting enzyme
2 (ACE2) decreases BDNF levels and reduces the
latter’s ability to attenuate microglial activation."
Both mechanisms likely co-exist, explaining the
refractoriness of our patient’s seizures despite
multiple antiepileptic and anaesthetic medications.
In conclusion, at the time of writing, these
are the few, if not the first two reported cases
of NORSE after the first dose of tozinameran.
Although we can neither exclude the possibility of
our patients’ NORSE occurring entirely by chance
nor its possible association with tozinameran
(Naranjo Scale score of 3 for both), their temporal
proximity in previously healthy adults and the
absence of alternative diagnoses render a possible
association difficult to ignore.'® Their brain MRI
findings, CSF profiles, their poor response to
antimicrobials, the seizures’ refractoriness to
multiple AEDs and anaesthetic agents, and the
remarkable resolution of their seizures after
the administration of immunotherapies and
immunosuppressants, espouse the presence of an
underlying autoimmune process. Prior reports of
autoimmune encephalitis in COVID-19 patients
may further support the latter, but the role of
molecular mimicry and the identity of the culprit
spike protein epitope currently remain unknown.
Regardless, physicians must remain aware
of the rare possibility of developing NORSE
from autoimmune encephalitis after receiving
tozinameran, so that timely treatment can be
administered given its significant propensity
for poor clinical outcomes. Importantly, the
exceptionally rare occurrence of NORSE compared
to the billions of doses of tozinameran already
administered, instead bolsters tozinameran’s
excellent short-term safety profile and low rates
of vaccine-related serious adverse events, the
risk of the latter being ultimately outweighed by
the ostensible benefits of COVID-19 vaccines in
reducing viral transmission and ameliorating the
disease’s severity amongst those infected.!”!®

DISCLOSURE

Conflict of interest: None

775



Neurology Asia

REFERENCES

1.

10.

11.

12.

14.

776

Bridwell R, Long B, Gottlieb M. Neurologic
complications of COVID-19. Am J Emerg
Med 2020;38(7):1549.e3-1549.e7. doi:10.1016/].
ajem.2020.05.024.

. Goss AL, Samudralwar RD, Das RR, er al. ANA

Investigates: Neurological complications of
COVID-19 vaccines. Ann Neurol 2021;89(5):856-7.
doi: 10.1002/ana.26065.

. Hon KL, Leung AKC, Torres AR. Febrile infection-

related epilepsy syndrome (FIRES): An overview of
treatment and recent patents. Recent Pat Inflamm
Allergy Drug Discov 2018;12(2):128-35. doi:10.21
74/1872213X12666180508122450.

. Mantoan Ritter L, Nashef L. New-onset refractory

status epilepticus (NORSE). Pract Neurol
2021:practneurol-2020-002534. doi: 10.1136/
practneurol-2020-002534.

. Gaspard N, Foreman BP, Alvarez V, et al. New-

onset refractory status epilepticus: Etiology, clinical
features, and outcome. Neurology 2015;85(18):1604-
13. doi: 10.1212/WNL.0000000000001940.

. Talotta R. Do COVID-19 RNA-based vaccines put

at risk of immune-mediated diseases? In reply to
“potential antigenic cross-reactivity between SARS-
CoV-2 and human tissue with a possible link to an
increase in autoimmune diseases”. Clin Immunol
2021;224:108665. doi:10.1016/j.clim.2021.108665.

. Talotta R, Robertson E. Autoimmunity as the comet

tail of COVID-19 pandemic. World J Clin Cases
2020;8(17):3621-44.doi:10.12998/wjcc.v8.i17.3621.

. Vojdani A, Kharrazian D. Potential antigenic cross-

reactivity between SARS-CoV-2 and human tissue
with a possible link to an increase in autoimmune
diseases. Clin Immunol 2020;217:108480.
doi:10.1016/j.c1lim.2020.108480.

Monti G, Giovannini G, Marudi A, et al. Anti-
NMDA receptor encephalitis presenting as new onset
refractory status epilepticus in COVID-19. Seizure
2020;81:18-20. doi:10.1016/j.seizure.2020.07.006.
Panariello A, Bassetti R, Radice A, et al. Anti-
NMDA receptor encephalitis in a psychiatric
Covid-19 patient: A case report. Brain Behav Immun
2020;87:179-81. doi:10.1016/j.bbi.2020.05.054.
Paterson RW, Brown RL, Benjamin L, ef al. The
emerging spectrum of COVID-19 neurology:
clinical, radiological and laboratory findings. Brain
2020;143(10):3104-20. doi: 10.1093/brain/awaa240.
Manganotti P, Furlanis G,Ajcevi¢ M, et al. Intravenous
immunoglobulin response in new-onset refractory
status epilepticus (NORSE) COVID-19 adult
patients. J Neurol 2021:1-5. doi: 10.1007/s00415-
021-10468-y.

. LiuB D, Ugolini C,Jha P. Two cases of post-Moderna

COVID-19 vaccine encephalopathy associated with
nonconvulsive status epilepticus. Cureus 13(7):
e16172. doi:10.7759/cureus.16172.

Chiavegato A, Zurolo E, Losi G, et al. The
inflammatory molecules IL-13 and HMGBI1 can
rapidly enhance focal seizure generation in a brain
slice model of temporal lobe epilepsy. Front Cell
Neurosci2014; 8:155.doi:10.3389/fncel .2014.00155.

15.

16.

17.

18.

September 2022

XuD,Lian D,Wu, et al. Brain-derived neurotrophic
factor reduces inflammation and hippocampal
apoptosis in experimental Streptococcus pneumoniae
meningitis. J Neuroinflammation 2017;14(1):156.
doi: 10.1186/512974-017-0930-6.

Naranjo CA, Busto U, Sellers EM, ef al. A method
for estimating the probability of adverse drug
reactions. Clin Pharmacol Ther 1981;30(2):239-45.
doi: 10.1038/clpt.1981.154.

Polack FP, Thomas SJ, Kitchin N, et al. Safety and
efficacy of the NBT162b2 mRNA Covid-19 vaccine.
N Engl J Med 2020;383:2603-15. doi: 10.1056/
NEJMoa2034577.

Wu Q, Dudley MZ, Chen X, et al. Evaluation
of the safety profile of COVID-19 vaccines: a
rapid review. BMC Med 2021;19:173. https://doi.
org/10.1186/s12916-021-02059-5



