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A small new study published Tuesday by scientists at the U.S. National Institutes of
Health suggests that the immune response triggered by coronavirus infections damages
the brain’s blood vessels and could be responsible for long COVID-19 symptoms.
The paper, pub lished in the journal Brain, was based on brain autop sies from nine people 
who died sud denly after con tract ing the virus.
Rather than detect ing evid ence of COVID-19 in the brain, the team found it was the 
people’s own anti bod ies that attacked the cells lin ing the brain’s blood ves sels, caus ing 
in�am ma tion and dam age.
This dis cov ery could explain why some people have linger ing e�ects from infec tion 
includ ing head ache, fatigue, loss of taste and smell, and inab il ity to sleep as well as
“brain fog” — and may also help devise new treat ments for long COVID-19.
NIH sci ent ist Avindra Nath, the paper’s senior author, said in a state ment: “Patients 
often develop neur o lo gical com plic a tions with
COVID-19-19, but the under ly ing patho physiolo gical pro cess is not well under stood.” 
“We had pre vi ously shown blood ves sel dam age and in�am ma tion in patients’ brains at 
autopsy, but we didn’t under stand the cause of the dam age. I think in this paper we’ve 
gained import ant insight into the cas cade of events.”
The nine indi vidu als, aged 24 to 73, were selec ted from the team’s prior study because 
they showed evid ence of blood ves sel dam age in their brains based on scans.
Their brains were com pared to those from 10 con trols, with the team examin ing 
neuroin �am ma tion and immune responses using a tech nique called immun o his to chem -
istry.
The sci ent ists dis covered that anti bod ies pro duced against COVID-19-19 mis takenly tar -
geted cells that form the “blood-brain bar rier” — a struc ture designed to keep harm ful 
invaders out of the brain while allow ing neces sary sub stances to pass.
Dam age to these cells can cause leak age of pro teins, bleed ing and clots, which elev ates 
the risk of stroke.
The leaks also trig ger immune cells called mac ro phages to rush to the site to repair dam -
age, caus ing in�am ma tion.
The team found that nor mal cel lu lar pro cesses in the areas tar geted by the attack were 
severely dis rup ted, which had implic a tions for things such as their abil ity to de-tox ify
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and to regulate metabolism.
The findings offer clues about the biology at play in patients with long-term neurological
symptoms, and can inform new treatments — for example, a drug that targets the build-
up of antibodies on the bloodbrain barrier.
“It is quite possible that this same immune response persists in Long COVID-19 patients
resulting in neuronal injury,” said Nath.
This would mean that a drug that dials down that immune response could help those
patients, he added. “So these findings have very important therapeutic implications.”


