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In ‘smell training’, COVID-19 survivors can relearn prescribed scents, such as those of roses.

COVID'S TOLL ON SMELL
AND TASTE: WHAT
SCIENTISTS KNOW

Researchers are studying the disease’s sensory
impact, how longit lasts and possible treatments.

By Michael Marshall

arly in the COVID-19 pandemic, it

emerged that many people infected

with the SARS-CoV-2 virus were losing

their sense of smell —even without dis-

playing other symptoms. Researchers
also discovered that infected people could
lose their sense of taste and their ability to
detect chemically triggered sensations such as
spiciness, called chemesthesis.

Almost a year later, some still haven’t
recovered these senses, and for a proportion
of people who have, odours are now warped:
unpleasant scents have taken the place of
normally delightful ones. Nature surveys the
science behind this potentially long-lasting
and debilitating phenomenon.

How many people with COVID-19
lose their sense of smell?

The exact percentage varies between studies,
but most suggest that smell loss isacommon
symptom.

One review, published last June!, compiled
data from 8,438 people with COVID-19, and
found that 41% had reported experiencing
smell loss. In another study, published in
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August?, a team led by researcher Shima T.
Moein at the Institute for Research in Funda-
mental Sciences in Tehran, Iran, administered
asmell-identification test to 100 people with
COVID-19in which the patients sniffed odours
and identified them on a multiple-choice
basis. Ninety-six per cent of the participants
had some olfactory dysfunction, and 18%
had total smell loss (otherwise known as
anosmia).

“Usually, these patients say they have lost
their smellsuddenly,” aclue that the symptom
is linked to COVID-19, says Moein. And often,
the dysfunction is the only COVID-19 symp-
tom that people register, suggesting that the
phenomenon is separate from virus-induced
nasal congestion.

Why do people with COVID-19 lose
their sensitivity to smells?
Although the mechanisms are not fully under-
stood, there is an emerging consensus that
smellloss occurs when the coronavirusinfects
cells that support neuronsin the nose.
Whenresearchers firstidentified smellloss
as a symptom of COVID-19, they were wor-
ried that the virus was infecting the odour-
sensing neurons in the nose that send signals
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totheolfactorybulbinthebrain —andthat the
virus could therefore access the brain. How-
ever, post-mortem studies® of people who had
had COVID-19 have shown that the virus rarely
reaches the brain.

A team led by Sandeep Robert Datta, a
neurobiologist at Harvard Medical School in
Boston, Massachusetts, has instead found*
that cells that support sensory neurons in
the nose — known as sustentacular cells — are
probably what the virusis infecting.

Datta and his colleagues zeroed in on sus-
tentacular cells because SARS-CoV-2 attacks
by targeting a receptor called ACE2 on the
surfaces of cells, and sustentacular cells
have many such receptors. Olfactory sen-
sory neurons do not. This suggests that the
coronavirus infects the support cells, leav-
ing the neurons vulnerable and deprived of
nutrients.

But there might be other ways in which
COVID-19 induces smell loss. For instance, a
research team in Italy showed?® that smell and
taste lossoccuratthe same time asanincrease
in blood levels of an inflammation-signalling
molecule called interleukin-6.

Although scientists have some under-
standing of the mechanisms involved in
smell, they have little idea about how the
coronavirus affects taste and chemesthesis.
“Nobody has a good handle on that yet that |
know of,” says John Hayes, a food scientist at
Pennsylvania State University in University
Park, who is studying COVID-19’s effects on
chemical senses. Taste and chemesthesis
are senses that are distinct from smell, even
thoughallthree combine to tell humans what
‘flavour’ afood or beverage has.

How quickly do the impaired
sensesreturn?

For most people, smell, taste and chemesthe-
sisrecover within weeks. Inastudy published
last July®, 72% of people with COVID-19 who
had olfactory dysfunction reported that they
recovered their sense of smell after a month,
as did 84% of people with taste dysfunction.
But, for others, the symptoms are more seri-
ous.Some people whose senses donotreturn
right away improve slowly over a long period
—and this can have consequences, says Claire
Hopkins, an ear, nose and throat consultant at
Guy’sand St Thomas’Hospitalin London, UK.
Asapersonregains their sense of smell, odours
oftenregister as unpleasant and different from
how they remembered them, aphenomenon
called parosmia.

“Everything smells rancid” to these people,
says Hopkins, and the effect can last for
months. This might be because the olfactory
sensory neurons are rewiring as they recover,
she says.

Other patients remain fully anosmic for
months, and it isn’t clear why. Hopkins sug-
gests that, in these cases, the coronavirus
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infection might have killed the olfactory
Sensory neurons.

How does permanently losing the
chemical senses affect aperson?

Although the condition is not as well studied
as is the loss of other senses such as vision
and hearing, researchers know that the con-
sequences can be severe.

Oneeffectisthatitleaves people vulnerable
todangerssuch as food poisoning andfire. For
instance, people with anosmia are less able to
detect spoilt foods and smoke. A 2014 study
found that people with anosmia were more
thantwiceaslikely to experience ahazardous
event, such as eating spoilt food, as people
without smell loss’.

Other effects are more difficult to measure.
“Most people don’t acknowledge the impor-
tance of smell in their lives — until they lose
it,” says Moein. Being unable to appreciate
the flavour of food is obviously a major loss,
but other sensations are important, too.
Hayes points, for instance, to the loss a par-
entwould feelifthey couldn’t connect to their
child through the ‘newborn baby smell’. And
Moein says that smell dysfunction has been
linked with depression, although the biologi-
cal mechanisminvolved is unclear.

Are treatments available for
restoring these senses?

Alack of research means few established treat-
ments exist. But one option is smell training,
inwhich people sniff prescribed odours regu-
larly to relearnthem. Hopkinsis working with
acharity called AbScentin Andover, UK, to get
the word out to the public about this training.
There is evidence® from before the pandemic
that it can improve smell function in some
people with suchimpairments, but it doesn’t
seem to work for everyone.

Inlonger-term research, Richard Costanzo
and Daniel Coelho at Virginia Commonwealth
University in Richmond are developing an
olfactoryimplant —adeviceembeddedinthe
nose that would sense odorant chemicals and
send electrical signals to the brain. However,
the device is still “many years” from being
offered in clinics, says Coelho. In particular,
theresearchers needto figure out which areas
of the brain the implant should stimulate, he
adds, so “there’s stillsome science towork out”.
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EMISSIONS BOUNCE BACK

After a sharp drop early in the COVID-19 pandemic, global carbon dioxide emissions
rose as globaleconomic activity recovered in 2020. This trend continued even though
some countries put fresh restrictions in place as coronavirus infections soared.

India begins its first
nationwide lockdown

China imposes
lockdown on Wuhan,
where coronavirus
was first detected
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after registering its
highest daily total of
new infections
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CARBON CUTS

The pandemic took a bite out of CO: emissions in many countries, but trends varied. China saw a minor
decrease because its economy recovered after outbreaks in early 2020. The United States tallied the largest
reduction, driven by outbreaks lasting throughout the year.
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COVID curbed
2020 carbon
emissions —but
notby much

After rising steadily for decades, global
carbon dioxide emissions fell by 6.4%, or
2.3 billion tonnes, in 2020, as the COVID-19
pandemic squelched economic and social
activities worldwide, according to new
data. The decline (see ‘Carbon cuts’) is
roughly double Japan'’s yearly emissions,
but many researchers do not expect it to
last once the virus is brought under control.
Researchers published emissions data for
the first half of 2020 in October (Z. Liu et al.
Nature Commun. 11, 5172; 2020) , but have
now provided a complete set to Nature.
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“The emissions decline is already less than
what we expected” given the scale of the
pandemic, says Zhu Liu, an Earth-system
scientist at Tsinghua University in Beijing
who co-leads the international Carbon
Monitor programme that provided the data.
“l imagine that when the pandemic ends,
we probably will see a very strong rebound”
(see ‘Emissions bounce back’).

The energy sector most affected by
pandemic restrictions was aviation, where
emissions fell by 48% from their 2019 total.

The pandemic has provided a unique lens
on the challenge for nations committed to
fighting climate change. The United Nations
Environment Programme estimates that
the world needs to cut carbon emissions by
7.6% per year for the next decade to prevent
the globe from warming by more than1.5°C
above pre-industrial levels — a goal setin
the 2015 Paris climate agreement.

By Jeff Tollefson
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