PALILALIA AS A PROMINENT FEATURE OF ANTI-NMDA RECEPTOR ENCEPHALITIS IN A WOMAN WITH COVID-19
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Dear Sirs,
Anti-N-methyl D-aspartate (NMDA) receptor (anti-NMDAR) encephalitis is a common autoimmune encephalitis characterized by the combination of psychiatric symptoms, epileptic seizures and hyperkinetic movement disorders1. 
Here we report on a 53-year-old female whose prominent anti-NMDAR clinical manifestations at onset were palilalia and echolalia and who developed concomitant infection with SARS-CoV-2.
On 13 April 2020, she was admitted to a district general hospital with a 2-week history of confusion, fever and myalgia. Her past medical history included ductal breast carcinoma under remission, depression and plaque psoriasis. She was treated with sertraline and ciclosporin, which was stopped one month before admission. On admission, she was afebrile, alert and scored 7/10 in the abbreviated mental test score. Blood tests were normal, except for elevated C-Reactive protein (34 mg/L) and lymphopenia (0.8). CT head performed with intra-venous contrast was normal. Treatment with intravenous acyclovir was initiated for suspected viral encephalitis. Naso-pharyngeal swab for SARS-CoV-2 RNA was negative. 
Over the next three days, she became increasingly confused and she developed urinary retention. Cerebrospinal fluid (CSF) analysis showed a white cell count of 141/microlitre (100% lymphocytes), no growth or organisms, glucose of 2.7 mmol/L and a protein count of 0.54 g/L (normal 0.25-0.45). CSF viral screen was negative, including RNA for the SARS-COV-2. By day 5, she developed severe echolalia, palilalia and high-pitched voice (video supplementary material), echopraxia and behavioural disinhibition. An electro-encephalogram showed slow activity but no evidence of epileptiform discharges. Brain MRI demonstrated an area of hyperintensity on the FLAIR sequence in the left amygdala, in the left anterior putamen and subtle signal changes in the right amygdala (Figure 1A-B). Despite treatment with iv and oral steroids, she deteriorates and was transferred to our tertiary neurosciences centre. On examination, she had severe palilalia, echolalia, motor perseverations, mild left sided weakness and difficulty following commands. Subsequently, she developed progressive hypoxemia requiring oxygen therapy. Chest x-ray showed bilateral airspace opacities, typical for COVID19 pneumonia. On day 14, she tested positive for SARS-COV-2. On day 17 she was transferred to the intensive care unit (ICU) for mechanical ventilation. On day 20, her CSF sample returned a positive result for anti-NMDAR antibodies at a high titre (1:100). Anti-NMDAR antibodies in serum were negative. A CT scan of chest, abdomen and pelvis showed no evidence of malignancy. Transvaginal ultrasound did not show any teratoma or ovarian cancer.  From day 17, she developed focal seizures and prominent dysautonomia (increasingly hypotensive with bradycardia). She never developed any hyperkinetic movement disorder. Treatment included hydroxychloroquine, intravenous immunoglobins, tocilizumab, antibiotics, amphotericin, levetiracetam. After one month, she made remarkable progresses with remission of palilalia and seizures, improvement of cognitive functions but persistence of left-side weakness (video supplementary material). IgM for SARS-CoV-2 tested positive. Brain MRI performed on day 70 improvement of the signal changes and atrophy of the left amygdala and hippocampal head (figure 1C-D).
We presented a patient with anti-NMDAR encephalitis (NMDAR-E) and severe COVID19 pneumonia. Her laboratory and instrumental findings as well as the later appearance of epileptic seizures and dysautonomia are consistent with the diagnosis of anti-NMDAR encephalitis1. Remarkably, our case showed prominent palilalia at onset which has been reported previously only in one Japanese case of anti-NMDAR-E2. 
Our patient also had comorbid COVID19 pneumonia. Two adults3, 4 and one infant5 with comorbid COVID-19 and anti-NMDAR-E were reported so far. The adult cases presented with psychiatric symptoms3 and new onset refractory status epilepticus4. Only in one case there was evidence of COVID-19 pneumonia3, similarly to our patient. The negative PCR at the onset of behavioural symptoms and the negativity of PCR for SARS-CoV-2 in the CFS supports that our patient got infected with SARS-CoV-2 after the onset of anti-NMDAR-E and that her neurological symptoms were due to anti-NMDAR-E. So far, encephalitis attributable to SARS-COV-2 has been rarely reported and only in 3 cases RT-PCR demonstrated presence of SARS-COV-2 in CFS6.  If SARS-CoV-2 would have predated the onset of anti-NMDAR-E, we might have speculated this was a para-infectious consequence of SARS-CoV-2, similarly to herpes simplex encephalitis which is a well-recognized risk factor for NMDAR7.
Our case highlights the diagnostic challenge when dealing with anti-NMDAR-E and reports prominent palilalia as a rare clinical manifestation at onset, which might support the diagnosis together with laboratory and neuroimaging findings.
In the COVID-19 era, the bias of attributing any clinical syndrome as a direct consequence to SARS-CoV-2 might carry the harmful risk to miss concomitant treatable disorders such as anti-NMDA-R encephalitis whose prognosis depends onto recognizing associated triggers (i.e. ovarian teratoma) and starting early immunotherapy1. 
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LEGEND TO THE FIGURE:
[bookmark: _Hlk57887503]Panels A-B: Brain MRI at day 5. Axial FLAIR Sequences. A well-demarcated area of hyperintensity was visible in the left amygdala. There was also a separate area of hyperintense signal change in the left anterior putamen.  None of these lesions demonstrated contrast enhancement or restricted diffusion. 
[bookmark: _Hlk57889240]Panels C-D: Brain MRI at day 70. Axial FLAIR (C) and coronal T1 weighted (D) images. The hyperintense signal change improved but persisted in the left amygdala and was associated with atrophy of the left amygdala and hippocampal head.  

LEGEND TO VIDEO SUPPLEMENTARY MATERIAL:
Segment 1, day 5 since onset: the video shows prominent palilalia and high-pitched voice. Segment 2, day 79 since onset: the video shows no evidence of palilalia and normal speech.  
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