
By Michael Marshall

Researchers are finally making headway 
in understanding how the coronavirus 
SARS-CoV-2 causes loss of smell. And a 
multitude of potential treatments to 
tackle the condition are undergoing 

clinical trials, including steroids and blood 
plasma.

Once a telltale sign of COVID-19, smell 
disruption is becoming less common as the 
virus evolves. “Our inboxes are not as flooded 
as they used to be,” says Valentina Parma, a 
psychologist at the Monell Chemical Senses 

Center in Philadelphia, Pennsylvania, who 
helped to field desperate enquiries through-
out the first two years of the pandemic.

A study published last month1 surveyed 
616,318 people in the United States who have 
had COVID-19. It found that, compared with 
those who had been infected with the original 
virus, people who had contracted the Alpha 
variant — the first variant of concern to arise — 
were only 50% as likely to have chemosensory 
disruption. This probability fell to 44% for the 
later Delta variant, and to 17% for the latest 
variant of concern, Omicron.

But the news is not all good: a significant 

proportion of people infected early in the 
pandemic still experience chemosensory 
effects. A 2021 study2 followed 100 people 
who had had mild cases of COVID-19 and 
100 people who repeatedly tested negative. 
More than a year after their infections, 46% 
of those who had had COVID-19 still had smell 
problems; by contrast, just 10% of the control 
group had developed some smell loss, but for 
other reasons. Furthermore, 7% of those who 
had been infected still had total smell loss, 
or anosmia, at the end of the year. Given that 
more than 500 million cases of COVID-19 have 
been confirmed worldwide, tens of millions of 

After a SARS-CoV-2 infection, some people have recovered their ability to perceive odours thanks to smell training.
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Researchers are learning more about how the SARS-CoV-2  
coronavirus stifles smell — and how they might revive it.

COVID AND SMELL  
LOSS: ANSWERS  
BEGIN TO EMERGE
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people probably have lingering problems with 
their sense of smell.

For these people, help can’t come soon 
enough. Simple activities such as tasting food 
or smelling flowers are now “really emotionally 
distressing”, Parma says.

A clearer picture of how SARS-CoV-2 
causes this disruption should help to create 
better therapies for the condition. Early in 
the pandemic, a study showed3 that the virus 
attacks cells in the nose, called sustentacular 
cells, that provide nutrients and support to 
odour-sensing neurons.

Since then, clues have emerged about 
what happens to the olfactory neurons after 
infection. Researchers including biochemist 
Stavros Lomvardas at Columbia University 
in New York City examined people who had 
died from COVID-19 and found that, although 
their neurons were intact, they had fewer 
membrane-embedded receptors for detect-
ing odour molecules than is typical4.

This was because the neurons’ nuclei had 
been scrambled. Normally, the chromosomes 
in these nuclei are organized into two compart-
ments — a structure that enables the neurons 
to express specific odour receptors at high 
levels. But when the team looked at the autop-
sied neurons, “the nuclear architecture was 
unrecognizable”, Lomvardas says.

There is also evidence of lasting changes 
to the brain for people with smell loss. In a 
study published in March5, 785 people in the 
United Kingdom had their brains scanned 
twice. About 400 people became infected with 
SARS-CoV-2 between scans, so the scientists 
were able to observe structural changes. The 
people who recovered from COVID-19 showed 
multiple changes, including markers of tissue 
damage in areas linked to the brain’s olfactory 
centre. It’s not clear why this was the case, but 
one possibility is lack of input. “When we cut 
off input from the nose, the brain atrophies,” 
says Danielle Reed, a geneticist at Monell. “It’s 
one of the clearest things we know about taste 
and smell.”

Treatments in testing
In the meantime, many treatments are being 
explored, often in small clinical trials. But it’s 
still early days, so the only thing that most 
researchers recommend for now is smell 
training6. Participants are given samples of 
strong-smelling substances to sniff and try to 
identify, with the aim of driving the restoration 
of olfactory signalling. However, the method 
seems to work only with people who have par-
tial smell loss, Reed says. That means it helps 
about one-third of people who experienced 
a chemosensory disruption after COVID-19, 
adds Parma.

To find treatments for everyone else, many 
researchers are exploring steroids, which 
reduce inflammation. COVID-19 is known to 
trigger extensive inflammation, which might 

play a part in smell disruption. So, in theory, 
steroids could help — but, in practice, the 
results have been disappointing. For instance, 
a 2021 study7 gave smell training to 100 peo-
ple with post-COVID anosmia. Fifty of them 
also received a nasal spray with the steroid 
mometasone furoate, and the other 50 did not. 
There was no significant difference in outcome 
between the two groups.

Another therapeutic possibility is 
platelet-rich plasma; this is made from 
patients’ own blood and is rich in biochemi-
cals that might induce healing. A pilot study 
published in 2020 (ref. 8) followed seven peo-
ple who had platelet-rich plasma injected into 
their noses: five showed improvement after 
three months. Similarly, a preprint published 
in February this year9 followed 56 people and 
found that platelet-rich plasma made them 
more sensitive to smells. But these are “really 
small numbers”, says Carl Philpott, a nose 

and sinus specialist at the University of East 
Anglia in Norwich, UK. A US-based team is now 
launching a larger study.

Unlike COVID-19 vaccines, which were 
tested at unprecedented speed because of tre-
mendous government support, treatments for 
post-COVID chemosensory dysfunction are 
plodding along. Philpott is in the early stages 
of a small study using vitamin A, which previ-
ous experiments have suggested could help 
with other forms of smell loss. “The reality is 
that the study will take the rest of this year to 
run, and it’ll take us probably to the middle of 
next year before we analyse the data and report 
it,” Philpott says. “If we find a positive benefit, 
our next job will be to apply for more funding 
to do a full stage trial.”

1.	 Coelho, D. H., Reiter, E. R., French, E. & Costanzo, R. M. 
Otolaryngol. Head Neck Surg. https://doi.
org/10.1177/01945998221097656 (2022).

2.	 Boscolo-Rizzo, P. et al. Rhinology 59, 517–527 (2021).
3.	 Brann, D. H. et al. Sci. Adv. 6, eabc5801 (2020).
4.	 Zazhytska, M. et al. Cell 185, 1052–1064.e12 (2022).
5.	 Douaud, G. et al. Nature 604, 697–707 (2022).
6.	 Addison, A. B. et al. J. Allergy Clin. Immunol. 147, 

1704–1719 (2021).
7.	 Abdelalim, A. A. et al. Amer. J. Otolaryngol. 42, 102884 

(2021).
8.	 Yan, C. H., Mundy D. C. & Patel, Z. M. Laryngoscope 

Investig. Otolaryngol. 5, 187–193 (2020).
9.	 Steffens, Y. et al. Preprint at medRxiv https://doi.

org/10.1101/2022.02.14.22270109 (2022).

By Alison Abbott 

A former director of one of the Max 
Planck Society’s prestigious research 
institutes, who says she was unfairly 
demoted, has called on Germany’s 
research ministry to oversee the 

society’s procedures for misconduct investi-
gations. Six other Max Planck Institute (MPI) 
directors, some of whom have themselves 
been investigated or demoted for miscon-
duct, have also told Nature that they feel 
the society’s misconduct investigations lack 
transparency and are affected by bias.

Archaeologist Nicole Boivin at the Max 
Planck Institute for the Science of Human His-
tory in Jena is one of eight MPI directors who 
are known to have been demoted, or threat-
ened with demotion, after investigations into 
allegations of non-scientific misconduct, 
which includes actions such as bullying and 

harassment. In an open letter published on 
8 June, Boivin says that these investigations 
have been “plagued by allegations of bias, 
conflicts of interest, and procedural and legal 
shortcomings”.

The run of demotions has led to an atmos-
phere of fear among MPI directors, says devel-
opmental biologist Herbert Jäckle, an emeritus 
director at the Max Planck Institute for Multi-
disciplinary Sciences in Göttingen. “They are 
concerned about how the investigations are 
going, but afraid to speak out,” he says.

Boivin writes in her letter that she was not 
given the opportunity “to offer any reasonable 
response, evidence or witness testimony” to 
anonymous allegations.

The Max Planck Society (MPS) declined to 
answer specific questions for this article, but 
in an e-mailed summary of Boivin’s case, a 
spokesperson told Nature that the MPS stands 
by all of its decisions in the affair and that 

Demoted archaeologist Nicole Boivin calls on the 
German government to oversee the research society.

MAX PLANCK’S 
CHERISHED AUTONOMY 
QUESTIONED

Simple activities such as 
tasting food or smelling 
flowers are now “really 
emotionally distressing”.
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