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Commentary 

The diagnosis of SARS-CoV-2 associated ADEM requires the exclusion of all differential diagnoses  
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We read with interest the article by Ismaeili et al. about a 67 years- 
old male who developed impaired consciousness starting two days prior 
to admission [1]. The nasopharyngeal swab test was positive for 
SARS-CoV-2 but lung-CT was non-informative. Cerebral magnetic 
resonance imaging (MRI) on admission revealed extensive T2/FLAIR 
hyperintense lesions supra- and infra-tentorially, which only slightly 
enhanced [1]. Cerebro-spinal fluid (CSF) investigations were 
non-informative [1]. Acute, disseminated, encephalomyelitis (ADEM) 
was diagnosed [1]. On hospital day 2 COVID-19 pneumonia developed 
requiring mechanical ventilation [1]. Steroids and intravenous immu-
noglobulins (IVIG) were ineffective regarding ADEM and the patient 
died four weeks after admission due to worsening of the neurological 
and the pulmonary compromise [1]. The study is valuable but raises 
concerns that require discussion. 

We do not agree with the diagnosis ADEM. Arguments against ADEM 
are that the CSF investigations were completely normal, that steroids 
and IVIG were ineffective, and that various differentials have not been 
adequately excluded. Differentials not excluded were HIV, tuberculosis, 
vasculitis, ischemic stroke, lymphoma, Whipple disease, sarcoidosis, 
disruption of the blood brain barrier, and venous thrombosis. Missing in 
this respect is the application of a multimodal MRI with diffusion 
weighted images (DWI), apparent diffusion coefficient (ADC) maps, 
perfusion weighted images (PWI), susceptibility weighted images (SWI), 
and the MRI angiography. T2 and FLAIR images are not sufficient to 
elucidate the nature of the CNS abnormalities. Missing is also the 
repetition of CSF investigations during the four weeks of hospitalisation 
to eventually detect CSF changes over time. We should be also told 
which neurological manifestations worsened during the four weeks, as 
indicated in the case description, and how this worsening was diag-
nosed. Has the cerebral MRI been repeated? 

Extra-pulmonary onset of COVID-19 is not unusual. In a recent re-
view about the extra-pulmonary onset of COVID-19 a number of central 
nervous system (CNS) disorders were reported, such as headache, 
ischemic stroke, epilepsy, intracerebral bleeding, delirium, confusion, 

altered mental state, memory impairment, transverse myelitis, and 
ADEM [2]. COVID-19 may not only start with CNS disease but also with 
peripheral nervous system (PNS) abnormalities, such as hyposmia, 
hypogeusia, Guillain-Barre syndrome, peripheral facial palsy, myositis, 
or rhabdomyolysis [2]. Extra-pulmonary onset of COVID-19 has been 
also reported in the eyes, ears, heart, intestines, arteries, veins, skin, and 
blood [2]. 

ADEM as the initial clinical manifestation of a SARS-CoV-2 infections 
is not unusual. ADEM as the onset manifestation of COVID-19 has been 
reported by Abdi et al. and by Wang et al. [3,4]. Abdi et al. reported a 58 
years-old male who developed gait disturbance and impaired con-
sciousness starting one month prior to admission [3]. MRI showed the 
typical features of ADEM. Nasopharyngeal and oropharyngeal swab 
real-time polymerase chain reaction (rt-PCR) were positive for 
SARS-CoV-2 virus but negative in the CSF [3]. The patient profited 
significantly from steroids [3]. Wang et al. reported six patients who did 
not present with any symptoms prior to onset of ADEM and several 
patients in whom the initial manifestations were not provided [4]. 

Overall, the interesting study has limitations and inconsistencies that 
call the results and their interpretation into question. Clarifying these 
weaknesses would strengthen the conclusions and could add value to the 
study. As long as differential causes of the described cerebral lesions had 
not been appropriately excluded, ADEM remains an unconfirmed 
diagnosis. 
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