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Sci ent ists have revealed some of the strongest evid ence yet that Covid-19 can harm our brains — par tic u larly in areas
linked to smell and memory. But they cau tion that more invest ig a tion is needed to under stand whether the clear pat tern
they found among the hun dreds of people in the UK they stud ied did indeed mean long-term dam age.

In one of the largest stud ies of its kind to date, and pub lished today in the pres ti gi ous sci enti�c journal Nature, a team of
research ers led by Oxford Uni versity’s Pro fessor Gwenae¨lle Dou aud ana lysed changes in the brains of 785 par ti cipants in
the UK Biobank.
People in the study had two brain scans around 38 months apart, and also under went cog nit ive tests.
A total 401 par ti cipants tested pos it ive with mostly mild Covid-19 infec tion between their two scans, while the remain ing
384 non-infec ted people were used as age and sexmatched con trols for the study.
When the research ers com pared those two groups over time, they found “sig ni �c ant, dele ter i ous” longterm e�ects
among those people infec ted with the virus: not ably, a reduc tion in grey mat ter thick ness in regions asso ci ated with
smell and memory of events.
They also observed tis sue dam age in regions linked to smell, while postin fec ted people showed lar ger cog nit ive decline
than con trols between scans.
“On aver age, the par ti cipants who were infec ted with Sars-CoV-2 also showed greater cog nit ive decline between their
two scans, asso ci ated with the atrophy of a brain region known as the cere bel lum, which is linked to cog ni tion,” the
research ers said in a press state ment.
“The �nd ings may indic ate the degen er at ive spread of Covid-19, either via smelling path ways, in�am ma tion of the
nervous sys tem or a lack of sens ory input owing to a loss of smell.”
Import antly, the doc u mented e�ects were still seen after exclud ing the 15 people who had been hos pit al ised with Covid-
19 — imply ing even mild ill ness may have con sequences for the brain.
The future vul ner ab il ity of those a�ected regions, they con cluded, war ran ted fur ther invest ig a tion.
Uni versity of Auck land neur os cient ist Pro fessor Maurice Curtis said the shrink age or loss of brain volume shown in the
study was “sig ni �c ant” — exceed ing a six per cent di� er ence on aver age.
“Fur ther more, those who showed this shrink age per formed sig ni �c antly worse on exec ut ive func tion, visual search ing
and men tal �ex ib il ity tests,” he said.
“We know that loss of the sense of smell early on in Covid-19 is a key sign of infec tion. Some people never get their sense
of smell back.
“The smell path way and the memory path way in the brain are con nec ted and these are the same path ways a�ected in
some demen tias includ ing Alzheimer’s dis ease.”
He also poin ted out the study authors’ con clu sion that Covid-19 caused the shrink age — whereas being infec ted with the
sea sonal �u didn’t res ult in such an e�ect.
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“This study demon strates that there is a long-term con sequence to get ting Covid-19 and it high lights the import ance of
tak ing all meas ures pos sible to reduce Covid-19’s impact on the body and espe cially the brain.”
Another Kiwi brain expert, Dr Indranil Basak of Otago Uni versity’s Neuro de gen er at ive and Lyso somal Dis eases Labor at -
ory, said the study �nd ings were “very inter est ing, but wor ry ing as well”.
His own research team was explor ing what happened to our brains — at a molecu lar and cel lu lar level — when it was
exposed to the virus.
“The res ults from our exper i ments will help us under stand what is hap pen ing inside the cells, which could be lead ing to
the changes in the brain that are high lighted in this study,” he said.
“Our pre lim in ary data shows some infec tion in brain cells, includ ing neur ons. However, we still don’t know if the virus
can enter these cells after cross ing the blood-brain bar rier, or if the symp toms we’re see ing inside the cells are because
of some other reason.”
For example, he said, they’d observed an immune response that occurred when the virus was infect ing our bod ies, which
could be caus ing sec ond ary e�ects that a�ected the brain cells as well.
“There are de� n itely sev eral cases where patients infec ted with the virus star ted get ting neur o lo gical symp toms like
dizzi ness, dis turbed con scious ness, head ache, loss of smell and taste, seizure, enceph al itis and there have been links
with Par kin son’s dis ease,” Basak said.
“From this research and our own, it is clear there is an e�ect on the brain from Covid-19 infec tion, and this could lead to
some Long Covid e�ects.
“We still don’t know how to treat this, because no one has looked at it yet. But we do know that the virus dir ectly, or
indir ectly, can a�ect the human brain.”
Those who showed this shrink age per formed sig ni �c antly worse on exec ut ive func tion
Pro fessor Maurice Curtis


