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Letter to the Editor

With interest we read the article by Espindola et al. about cerebrospinal fluid (CSF) cytokine profiles of
48 patients with neuro-COVID (refractory headache (n=12, group-1), encephalopathy (n=22, group-2),
inflammatory syndrome (n=14, group-3)) [1]. It was concluded that group-3 had elevated IL-2, IL-4, IL-
6, IL-10, IL-12, CXCLS8, and CXCL10, whereas group-2 had elevated IL-6, CXCL8, and active TGF-g1 [1].
We have the following comments and concerns.

The main shortcoming is that the CSF cytokine-profile was not compared to that of the serum in all
patients. Since no information was provided in how many patients the blood-brain-barrier (BBB) was
disrupted respectively intact, and since it was not reported in how many patients lumbar puncture
was traumatic or non-traumatic and the CSF erythrocyte count was not considered, it remains unclear
to which degree the serum cytokine profile influenced the CSF cytokine profile.

A further shortcoming is that inclusion/exclusion criteria are not unequivocal. We should know if
patients in group-2 and group-3 needed to fulfil all clinical criteria or only some. This is crucial as
these criteria allow overlaps between the two groups. For example, an inclusion criterion in group-2
was “convulsions” and in group-3 “focal abnormalities on EEG”. We should know if focal activity
includes seizure activity or not.

Another shortcoming is that reproducibility of the results was not tested. We should know if any
patient in groups-2 or group-3 underwent repeated CSF investigations and if the cytokine profile
remained unchanged during follow-up. How many of group-2 developed pleocytosis during the
course? Since cytokine-profile may depend on the disease stage it is conceivable that it changed over
time. Since there was sequential onset of headache, encephalopathy, and inflammation (2, 3,
respectively 4d after onset of COVID-19), it is conceivable that the pathophysiology is the same in all
three groups and in fact different pathology represents different stages of the same disease.

A further shortcoming is that normal CSF cell count does not exclude encephalitis/meningitis. There
are several examples of viral meningitis showing normal routine CSF but virus nucleic acid or virus
proteins within the CSF [2]. Thus, the delineation between the two groups could be artificial and there
may be overlaps. We should know how refractory headache was classified, the cause of refractory
headache, and if venous sinus thrombosis was excluded.
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Overall, limitations of the study question the results. The points raised above should be met before
drawing final conclusions.
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