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Why does COVID-19 affect old people more
than young people?
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Coronaviruses replicate in a cell. On the right are complete viruses. Credit:
David S. Goodsell, RCSB Protein Data Bank; doi: 10.2210/rcsb_pdb/goodsell-
gallery-023

As we age, our lung tissue becomes stiffer—and this is a phenomenon
that SARS-CoV-2 may be exploiting. Caroline Uhler and G. V.
Shivashankar outline their hypothesis.

The new coronavirus strikes both young and old. But the more severe
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cases and the higher rates of death are among the elderly. The reason for
this is as yet unknown. Some scientists suspect that this may be related to
the weakening of the immune system in the elderly—indeed, senior
citizens are known to be more susceptible to many infectious diseases.

However, there may be other explanations. As we grow older, the
structure, mechanical properties and functions of the cells in our body
change. It's conceivable that SARS-CoV-2 takes advantage of these
conditions and reproduces better in cells of older people, which in turn
would lead to a more severe disease progression. In our opinion, it's
worthwhile examining this hypothesis more closely. For if we can
ascertain exactly how the virus behaves in the cells of older people, we
will know which cell functions to target with drugs. This information
could be critical in the search for drugs against COVID-19.

Stiffening of the lung tissue with age

When the new coronavirus infects humans, it first attacks the mucosal
cells of the respiratory tract. Once the virus gets inside a cell, it hijacks
its cellular processes to produce masses of new viruses, which the cell
eventually releases—ready to infect the next cell in the body or other
people via droplets from sneezing or coughing. While the new
coronavirus has been observed to invade cells in both young and old
people, the outcome is often different. Why should this be so?

It's known that the lung and respiratory tract tissue stiffens with age.
This is partly due to the connective tissue cells in these organs, which
deposit more protein fibres in the tissue with age. The stiffening in turn
has an influence on the mechanical properties and processes inside the
mucosal cells, and even on the genetic control of their cell functions. In
recent years, we have demonstrated this connection between mechanics
and cell function.
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Since coronaviruses depend on the functions of their host cells in order
to multiply, and these functions in turn depend on the mechanical
properties of the cell, we suspect that the mechanics and functions of
cells in older people may favour the multiplication of the virus. Biopsies
or cell culture experiments could now be used to determine whether this
is indeed the case.

Keeping an eye on behaviour

Our reasoning can also indicate where to concentrate additional efforts
in the quest for drugs to combat COVID-19. One focus of research is to
stall the viral entry into a cell. Scientists are currently looking to develop
inhibitors to prevent the virus from infecting cells in this way. Given our
hypothesis, and that coronavirus entry into a cell is similar even in those
with mild symptoms, the quest for drugs should also include inhibitors
that intersect with coronavirus replication and the mechanical properties
of cells.

We plan to develop in-vitro models and machine learning methodology
that will be well-suited for testing the effectiveness of small molecules,
both approved drugs that could be repurposed and newly developed ones.
It's essential that research on SARS-CoV-2 focus not just on the virus
itself, but also on how the virus behaves in the cells of young and old
people. And we should look not only at the genomic differences between
these cells, but also at their mechanical differences.

More information: Caroline Uhler et al. Mechano-genomic regulation

of coronaviruses and its interplay with ageing, Nature Reviews Molecular
Cell Biology (2020). DOI: 10.1038/s41580-020-0242-7

Caroline Uhler et al. Regulation of genome organization and gene
expression by nuclear mechanotransduction, Nature Reviews Molecular
Cell Biology (2017). DOI: 10.1038/nrm.2017.101
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