Smokers are more at risk from Coronavirus, Chief Medical
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Smokers are more at risk from Coronavirus, the Chief Medical Officer for England said
today.

Professor Chris Whitty said "if you are going to give up smoking, this is a very good
moment to do it."

The medical expert stressed people who smoke should not go into self-isolation or
behave differently.
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But he said smokers face an "additional vulnerability" compared to other healthy people
from respiratory illnesses. In general, he said, "they are more likely to get it and their
immune system is less good."

Prof Chris Whitty addressed MPs on the Commons Health Committee as he said
authorities are now chiefly in the "delay" rather than the "contain" phase of the
outbreak, which causes the illness COVID-19.

There are now 93,090 confirmed cases of the virus - 80,422 of them in China - and
almost 3,200 deaths.
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"They are more likely to get it and their immune system is less good'(Image: PA)
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UK Coronavirus response has moved from contain to delay, Chief Medical Officer
says
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Coronavirus can stay on handrails for up to 72 hours - but no need to avoid bus or

train
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There are around 90 cases in the UK and no deaths so far.

Prof Whitty also told MPs:

Older people or the already ill may soon be told to avoid crowded places to
avoid infection

Up to 80% of Brits may get the virus, but probably fewer (he repeated)

1% of those infected are expected to die, but that's an 'upper limit' (he
repeated)

There will likely be a 'long period' between an epidemic being declared and its
peak

‘A year would be lucky' to get a vaccine despite clinical trials in the coming
months

Authorities WILL give regular updates on case locations after a row, but not
'street level' data

There is no need for the public to stockpile food, medicine or other supplies

The virus can stay on handrails on public transport for up to 72 hours

The Chief Medical Officer brought up smoking when asked about groups vulnerable to
the illness, which kills about 1% of those it infects.
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The Chief Medical Officer brought up smoking when asked about groups vulnerable to the illness (file

photo) (Image: PA)

4/6


https://www.mirror.co.uk/news/politics/breaking-uk-coronavirus-response-moved-21635902

He said older people and those with underlying health problems were more at risk of
dying, as they have weaker immune systems, while others - including pregnant women
and children - were at no higher risk than fit and healthy adults.

Children with severe conditions like asthma could be at a higher risk, he said.

Asked if Coronavirus could still kill fit and healthy people the Chief Medical Officer said:
"Yes. Fit and healthy people can die from virtually anything, but it is incredibly rare to
happen.

"So, any of you and | could die from flu, but it is very, very unlikely to happen.

"I think that the mortality rate for this is higher than seasonal flu, so therefore the risk is
a bit higher.

"But the data would suggest that fit and healthy younger people have a much lower risk
of doing this."

Professor Chris Whitty said: "Fit and healthy people can die from virtually anything, but it is incredibly
rare" (Image: x)

"I might add one slight rider to that - which is for most respiratory infections you worry
about people who smoke a bit more. They are more likely to get it and their immune
system is less good. But the evidence on this is not there, but as a general point."
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Prof Whitty said the authorities may, in the future, advise older people to avoid crowded
places to reduce the risk of infection.

However, he said smokers should not isolate themselves from society - they should just
give up instead.

Prof Whitty told MPs: "To be clear on smokers, my recommendation is that they stop
smoking.

"If you are going to give up smoking, this is a very good moment to do it.

"But it is not that I'm saying they should self-isolate or behave in any other way
differently.

"I'm just highlighting that as an additional vulnerability for people who are
otherwise healthy."
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Smokers at increased risk of coronavirus complications,
leading experts warn

Y
¢

By Anne Gulland, By Global Health Security Team By Anne Gulland By Sarah Newey By Paul Nuki By Paul
Nuki

Lung disease experts have warned that that there could be a link between smoking and
the development of complications of coronavirus as new research sheds more light on
who is most susceptible to the disease.

The large volume of data now being released by researchers shows clear
patterns among those falling ill from the disease, now called Covid-19 by the World
Health Organization.

A new analysis of the first 8,000 cases of the coronavirus carried out by researchers in
China and the United States shows that men are more likely to be diagnosed with the
disease, are more likely to have the most severe symptoms, such as pneumonia, and are
more likely to die.

One reason for the bias against males may be that Chinese men are heavy smokers.

The analysis was published as the latest figures show there have been more than 64,000
cases of the disease and more than 1,400 deaths. The ninth case in the UK has also been
confirmed.

The Chinese and US analysis of patients shows that men are far more likely to become
infected with Covid-19, with 55 per cent of confirmed cases among men.

It also shows that men tend to suffer more serious complications - 61.5 per cent of those
diagnosed with the most severe pneumonia are men. And the case fatality rate for men
was more than three times higher than for women - 4.45 per cent of men died,
compared to 1.25 per cent of female patients, the study found.

Being an older male is a particular risk, the study showed, as nearly 10 per cent of male
patients over the age of 60 in the study died.

The reason why men are more susceptible to the disease is not fully understood but this
has been the case in two previous coronavirus outbreaks - Middle East respiratory
syndrome (Mers) and severe acute respiratory syndrome (Sars).
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Watch Video At: https://youtu.be/K1TOgFuZwQE

Some researchers say it could be down to what WHO describes as women'’s “inherent
biological advantage”. However, it could be down to lifestyle factors, particularly
smoking.

The most up-to-date figures from the WHO show that 52.1 per cent of Chinese men
smoke, compared to just 2.7 per cent of women. In the UK 16.5 per cent of men smoke,
compared to 13 per cent of women.

High rates of smoking have also been linked to more serious outcomes in both Sars and
Mers.

One of the UK's leading respiratory disease experts, Gisli Jenkins, professor of
experimental medicine at Nottingham University, said that smokers had high rates of
chronic obstructive pulmonary disease (COPD), a form of lung damage. And people with
COPD are at high risk generally of respiratory illnesses such as the new coronavirus.

Prof Jenkins said it would be “astonishing” if smokers were not at greater risk of Covid-19
than non smokers. And he said there may be a link between high smoking rates and
severity of the disease.

“China has extremely high rates of COPD and it also has high rates of severe pneumonia.
In this particular coronavirus 15 per cent of the Chinese population who have been
infected have severe respiratory disease and around two per cent have died - in the rest
of the world the disease doesn’t seem to be as bad.

Show more
“We don't yet know why that is - it could be that the epidemic is later in its evolution in
the rest of the world. But we do know that in China there are very high rates of smoking
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and COPD,” he said.

Dr Sanjay Agrawal, chair of the Royal College of Physicians’ Tobacco Advisory Group, said
research showed that smokers were twice as likely to get pneumonia as non smokers.

“They are also more likely to get infections, the reason being that smoking will affect your
defences so you're susceptible to both viral and bacterial infections,” he said.

He added that the current strategy for managing the disease was focused on
containment and delay - if it takes a couple of months for Covid-19 to really take off in
the UK, smokers who quit today would be less at risk from the disease when it eventually
arrives.

“The bottom line is there’s never a bad time to quit. You'll see benefits within days, weeks
and months. ... If you quit smoking today you will reduce your risk [of picking up the
disease] and in two to three months you will benefit,” he said.
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Coronavirus can stay on handrails for up to 72 hours - but
no need to avoid bus or train
[

March 5,
2020

People could pick up Coronavirus from bus and train handrails for up to 72 hours, but
that does not mean people need to avoid public transport, England's Chief Medical
Officer has said.

Professor Chris Whitty said the droplets that lead to COVID-19 infection can stay on a
"hard" surface for up to three days.

However, he said they would in most cases be "largely gone" within 48 hours.

And he stressed that actually touching a handrail is not a problem, as long as people
wash their hands before touching their faces.

The medical expert made the comments to the House of Commons Health and Social
Care Committee.

Asked about the risk of catching it from a bus or tube rail Prof Whitty explained: "There
will be some risk of transmission and the risk peaks immediately after they've done it
and goes down over time.

"It's probably largely gone by 48 hours and almost completely gone by 72 hours on a
hard surface. Soft surfaces viruses last for a shorter period.
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Droplets that lead to COVID-19 infection can stay on a "hard" surface for up to three days (file photo)
(Image: SIPA USA/PA Images)

UK Coronavirus response has moved from contain to delay, Chief Medical Officer
says

Phillip Schofield admits he tried to avoid shaking Boris Johnson's hand but failed

"Just touching it will not give you the virus. It's if you touch it and then touch your face
having not washed your hands between them.

"If you go on the tube and touch a rail that's fine but just be aware of what you do with
your hands.

"Don't touch your face, wash your hands and then you can do what you like."

Prof Chris Whitty answered questions as he said authorities are now chiefly in the "delay"
rather than the "contain" phase of the outbreak, which causes the illness COVID-19.

There are now 93,090 confirmed cases of the virus - 80,422 of them in China - and
almost 3,200 deaths.

There are around 90 cases in the UK and no deaths so far.

Prof Chris Whitty answered questions as he said authorities are now chiefly in the "delay" rather than
the "contain" phase of the outbreak (Image: parliamentlive.tv)

Prof Whitty also told MPs:
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e Older people or the already ill may soon be told to avoid crowded places to
avoid infection

e Up to 80% of Brits may get the virus, but probably fewer (he repeated)

¢ 1% of those infected are expected to die, but that's an 'upper limit' (he
repeated)

e There will likely be a 'long period' between an epidemic being declared and its
peak

e 'Ayear would be lucky' to get a vaccine despite clinical trials in the coming
months

e Authorities WILL give regular updates on case locations after a row, but not
'street level' data

e There is no need for the public to stockpile food, medicine or other supplies

Prof Whitty described it as "primarily a respiratory droplet infection". He explained: "That
means someone who coughs and sneezes usually within a couple of metres of someone
and usually for reasonably prolonged contact - that's the usual way with these. And
probably a secondary route via hands.

"If you go on the tube and touch a rail that's fine, but just be aware of what you do with your hands"
(Image: REUTERS)

"The way that hands do this is by touching mouth, nose and eyes and for the great
majority of people the only people they allow to touch their eyes, noes and mouth, noes
and eyes are themselves, their partners or their children."
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But he said the reason it is so critical people wash their hands because it is the only way
to stop germs that are on surfaces.

Professor Whitty explained that the virus doesn't stay on hands very long and it doesn't
transmit from skin to skin.

He told MPs that, if people are concerned about touching rails on public transport, the
virus may stay on those surfaces but will decrease over time. However long it's been
there, though, people won't be vulnerable to it unless they then touch their face.

He stressed: "Washing hands is really the key".
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Smokers ‘at more risk of catching coronavirus’

:.l.‘

James Hockaday 5 March
2020

Experts say smokers are more susceptible to infections and could suffer worse symptoms (Picture;
Getty Images/EyeEM)

If you've been thinking about ditching the ciggies, now might be a good time to do it.

The Chief Medical Officer for England has warned smokers are at greater risk from
coronavirus at a Commons Health and Social Care Committee meeting today.

Answering questions from MPs, Professor Chris Whitty said: ‘For most respiratory
infections, you worry about people who smoke a bit more. They're more likely to get it
and their immune system is less good. If you are going to give up smoking, this is a very
good moment to do it. But it's not that I'm saying they should self-isolate or behave in
any other way differently.’

It is not totally clear whether smoking specifically makes people more susceptible to the
coronavirus strain named Covid-19, but experts say it generally damages the body's
ability to fight off infections.

Why smokers should consider giving up due to coronavirus

Epidemiologist Saskia Popescu told Business Insider that anyone with a history of
smoking ‘could increase the risk of more severe respiratory distress or pneumonia.’

The Australian National University’s (ANU) Professor Sanjaya Senanayake said smoking
fuels other conditions that make the symptoms of Covid-19 worse.

He told Daily Mail Australia: ‘Smoking is associated with other illnesses such as chronic
lung and chronic heart diseases which are associated with more severe disease and
worse outcomes from coronavirus. It's always a good time to quit smoking.’

A total of 92 people in the UK have been infected with the deadly airborne virus, which
the Government has launched a ‘battle plan’ to combat.

Today Professor Whitty told MPs it is now ‘highly likely’ that there is ‘community
transmission’ in Britain and said the fight against the bug has moved to the next phase.

He said the emphasis is now on reducing the speed at which it spreads, rather than
trying to contain it.

Prof Whitty said there would be ‘some risk of transmission’ from touching hand rails and
hard surfaces for up to 72 hours.
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He added: Just touching it will not give you the virus: it is if you touch it and then touch
your face, having not washed your hands between them.

‘So, if you go on to the Tube and touch the rail, that's fine, but just be aware of what you
do with your hands - don't touch your face, wash your hands, and then you can do what
you like.

As the Sars-like bug has now infected more than 90,000 people across 73 countries
around the world and has claimed more than 3,000 lives.

Get in touch with our news team by emailing us at webnews@metro.co.uk.
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Why does the coronavirus spread so easily between
people?
(n)

An image of the new coronavirus taken with an electron microscope. Credit: U.S. National
Institutes of Health/AP/Shutterstock

As the number of coronavirus infections approaches 100,000 people worldwide,
researchers are racing to understand what makes it spread so easily.

A handful of genetic and structural analyses have identified a key feature of the virus — a
protein on its surface — that might explain why it infects human cells so readily.

Other groups are investigating the doorway through which the new coronavirus enters
human tissues — a receptor on cell membranes. Both the cell receptor and the virus
protein offer potential targets for drugs to block the pathogen, but researchers say it is
too early to be sure.

“Understanding transmission of the virus is key to its containment and future
prevention,” says David Veesler, a structural virologist at the University of Washington in
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Seattle, who posted his team’s findings about the virus protein on the biomedical
preprint server bioRxiv on 20 Februaryl.

The new virus spreads much more readily than the one that caused severe acute
respiratory syndrome, or SARS (also a coronavirus), and has infected more than ten
times the number of people who contracted SARS.

Spiky invader

To infect a cell, coronaviruses use a ‘spike’ protein that binds to the cell membrane, a
process that's activated by specific cell enzymes. Genomic analyses of the new
coronavirus have revealed that its spike protein differs from those of close relatives, and
suggest that the protein has a site on it which is activated by a host-cell enzyme called
furin.

This is significant because furin is found in lots of human tissues, including the lungs,
liver and small intestines, which means that the virus has the potential to attack multiple
organs, says Li Hua, a structural biologist at Huazhong University of Science and
Technology in Wuhan, China, where the outbreak began. The finding could explain some
of the symptoms observed in people with the coronavirus, such as liver failure, says Li,
who co-authored a genetic analysis of the virus that was posted on the ChinaXiv preprint
server on 23 February2. SARS and other coronaviruses in the same genus as the new
virus don't have furin activation sites, he says.

The furin activation site “sets the virus up very differently to SARS in terms of its entry
into cells, and possibly affects virus stability and hence transmission”, says Gary
Whittaker, a virologist at Cornell University in Ithaca, New York. His team published
another structural analysis of the coronavirus's spike protein on bioRxiv on 18 February2,

Several other groups have also identified the activation site as possibly enabling the
virus to spread efficiently between humans#. They note that these sites are also found in
other viruses that spread easily between people, including severe strains of the influenza
virus. On these viruses, the activation site is found on a protein called haemagglutinin,
not on the spike protein.

Urging caution

But some researchers are cautious about overstating the role of the activation site in
helping the coronavirus to spread more easily. “We don’'t know if this is going to be a big
deal or not,” says Jason McLellan, a structural biologist at the University of Texas at
Austin, who co-authored another structural analysis of the coronavirus, which was
published in Science on 20 February2.

Other scientists are wary of comparing furin activation sites on flu viruses to those on
the new coronavirus. The haemagglutinin protein on the surface of flu viruses isn't
similar or related to the spike protein in coronaviruses, says Peter White, a virologist at
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the University of New South Wales in Sydney, Australia.

And the flu virus that caused the deadliest recorded pandemic, the 1918 Spanish flu
pandemic, doesn't even have a furin activation site, says Lijun Rong, a virologist at the
University of lllinois in Chicago.

Whittaker says studies in cell or animal models are needed to test the activation site’s
function. “Coronaviruses are unpredictable, and good hypotheses often turn out to be
wrong,” he says. His team is currently testing how removing or modifying the site affects
the spike protein’s function.

Drug targets

Li's team are also looking at molecules that could block furin, which could be investigated
as possible therapies. But their progress is slow because of the outbreak. Li lives on
campus and is currently the only member able to access his team's laboratory.

McLellan’s group in Texas has identified another feature that could explain why the new
coronavirus infects human cells so successfully. Their experiments have shown that the
spike protein binds to a receptor on human cells — known as angiotensin-converting
enzyme 2 (ACE2) — at least ten times more tightly than does the spike protein in the
SARS virus. Veesler's team has also found this, which suggests that the receptor is
another potential target for vaccines or therapies. For example, a drug that blocks the
receptor might make it harder for coronavirus to enter cells.

doi: 10.1038/d41586-020-00660-x
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What is your risk to get infected coronavirus?

East Asians, Japanese, and Han Chinese are the most likely people to become severely
sick by the coronavirus with a chance of more than 90% when exposed. Europeans only
rank in the 50%, Africans in the 60% range, and considered low to medium. It also makes
a difference if one is a smoker or non-smoker.

The Travel and Tourism industry is in turmoil. Tourism leaders don’t want anyone to
panic, but the story doesn’t yet have an end to it.

At the same time, researchers are working around the clock to learn more about the
deadly virus. Recent studies may explain why Europe, America had no deadly cases of
the virus, and no coronavirus cases at all were reported from Africa.

Stopping travel may not be the solution and could only mean travel businesses could
become collateral damage in the fight against coronavirus. The World Health
Organization always said “do not stop travel and commerce.”, even after WHO declared a
global epidemic emergency.
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Why is this?
The novel coronavirus (2019-nCov) was identified in Wuhan, Hubei Province, China in
December of 2019.

This new coronavirus has resulted in thousands of cases of lethal disease in China, with
additional patients being identified in a rapidly growing number internationally.

2019-nCov was reported to share the same receptor, Angiotensin-converting enzyme 2
(ACE2), with SARS-Cov.

Here based on the public database and the state-of-the-art single-cell RNA-Seq
technique, the ACE2 RNA expression profile in the normal human lungs. The result
indicates that the ACE2 virus receptor expression is concentrated in a small population
of type Il alveolar cells (AT2).

Surprisingly, studies found that this population of ACE2-expressing AT2 also highly
expressed many other genes that positively regulating viral reproduction and
transmission.

A comparison between eight individual samples demonstrated that the Asian male one
has an extremely large number of ACE2-expressing cells in the lung. This is based on an
unfinished study by Yu Zhao, Zixian Zhao, Yujia Wang, Yueqing Zhou, Yu Ma, Wei Zuo and
published by Bio Rxiv:

A second study investigates how and why the virus will enter the human body, by
Michael Letko, Vincent Munster

Apparently the coronavirus enters a human body through some connection with
something called the ACE2 receptor. East Asians and men have more than say white
Europeans and women. Being a white woman seems to be the way to have much lesser
risk.

According to this study and based on the assumption in this study and in regards to the
receptor, Angiotensin-converting enzyme 2, human populations where samples were
available were categorized by risk in obtaining a dangerous version of the virus. Most ill
may not feel more than a common cold, for others Coronavirus can be fatal.

According to this preliminary study the risk of obtaining the virus:

High risk 90%-99%

Japanese in Tokyo, Japan

Southern Han Chinese

Kinh in Ho Chi Minh City, Vietnam
Han Chinese in Bejing, China
Chinese Dai in Xishuangbanna, China
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Moderate Risk: 80-89%
Not found

Medium to Moderate Risk: 70-79%
Peruvians from Lima, Peru

Bengali from Bangladesh

Sri Lankan Tamil from the UK

Indian Telgu from the UK

Mexican Ancestry from Los Angeles, USA
South Asians (general average)

Medium Risk: 60-69%

Guijarati Indians from Houston, TX
Admixed Americans

Americans of African Ancestry in SW USA
Punjabi from Lahore, Pakistan
African Caribbeans in Barbados
Luhya in Webuye, Kenya

Mende in Sierra Leona

Africans (general average)

Esan in Nigeria

British in U.K.

Gambians in Western Division in The Gambia

Puerto Ricans

Low to Medium Risk: 50-59%
Colombians from Medellin
Yoruba in Ibadan, Nigeria
Finnish in Finland

Iberian Population in Spain
Europeans (in General)

Utah Residence (Caucasians)
Toscani, Italy
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Populations at risk

Average of six genetic variants associated with higher ratios of ACEZ2 cells:
rs233575 (A), rs714205 (G), rs1978124 (C), rsB79922 (G), rs2048683 (G),

rs1B77752 (C)

Code Population

IPT lapanese in Tokyo, lapan

CHS Southern Han Chinese

EAS East Asian

KHW Kinh in Ho Chi Minh City, Vietnam

CHB Han Chinese in Beijing, China

CDX Chinese Dai in Xishuangbanna, China

PEL Peruvians from Lima, Peru

BEB Bengali from Bangladesh

5TU Sri Lankan Tamil from the UK 75%
mu Indian Telugu from the UK T4%
MXL Mexican Ancestry from Los Angeles USA 72%
SAS South Asign 72%
GIH Gujarati Indian from Houston, Texas 68%
AME Admixed American BE%
ASW Americans of African Ancestry in SW USA G6%

PIL Punjabi from Lahore, Pakistan 65%
ACB African Caribbeans in Barbados 4%
LWE Luhya in Webuye, Kenya 63%
MSL Mende in Sierra Leone 623
AFR African 62%
ESN Esan in Nigeria 02%
GBR British in England and Scotland 61%
GWD Gambian in Western Divisions in the Gambia 61%
PUR Puerto Ricans from Puerto Rico B0%
CLM Colombians from Medellin, Colombia 503
YRI Yoruba in Ibadan, Nigeria 57%
FIN Finnish in Finland 57%

185 Iberian Population in Spain 56%
EUR European 56%

CEU Utah Residents with Northern and Western European Ancestry 53%

51 Toscani in Italia

51%

1000 Genomes Project

risk for Coronavirus
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How known drugs could be applied to the current
coronavirus outbreak

By Victoria Corless February 6,
2020

Researchers around the world are tirelessly working to provide treatment options for the
newly emerged 2019 novel coronavirus (2019-nCoV), an infectious virus that is thought
to have originated in a Wuhan seafood market in December of last year. As the number
of infected people continues to rise — as of February 4, 2020, the number surpassed 20
000 people, with current numbers estimated at 20 530 — and with the current trajectory
of the outbreak unknown, understanding the virus' biology, as well as public health and
medicinal measures, will be needed to contain the spread and optimize patient care.

The first genome sequence of 2019-nCoV was made public in early January, which has
led to diagnostic tests for the virus, as well as enhanced knowledge regarding its biology
and evolution. And while efforts are being spent toward developing a vaccine,
researchers from Texas A&M University suggest that we could learn from the past to
produce urgently needed treatment options for those already affected.

The team was led by Wenshe Liu, and in their study — published in ChemBioChem — the
researchers suggest four potential drug candidates that could be used to treat patients
currently suffering from the virus. “Although it is essential to develop vaccines, small
molecules, and biological therapeutics to specifically target the 2019-nCoV, it is unlikely
that any effort made at the moment will benefit patients in the current outbreak,” said
the authors.

An efficient approach to drug discovery is to test whether existing therapeutics for
similar viruses are effective in treating current viral infections.

“2019-nCoV shares 82% sequence identity with severe acute respiratory syndrome-
related coronavirus (SARS-CoV),” they stated, “and more than 90% sequence identity in
several essential enzymes. What we have learned from several medicinal chemistry
studies about SARS-CoV and the Middle East Respiratory Syndrome (MERS-CoV) may be
directly used in helping us treat the 2019-nCoV.”

Drugs such as ribavirin, interferon, lopinavir-ritonavir, and corticosteroids, have been
used previously to treat SARS or MERS, and may have potential in improving patient
outcomes during this current outbreak.

Similar to the SARS, the current coronavirus, 2019-nCoV, contains a large “spike protein”,
which it uses to bind to host cells and then gain entry through the cell's membrane. The
receptor these viruses target is called angiotensin-converting enzyme 2 (ACE2). Vaccines
were developed for SARS which specifically target the spike protein and ACE2 receptor,
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and while amino acid sequences of spike proteins in 2019-nCoV and SARS do show some
overlap, mutations in the current virus might lower the efficacy of previously developed
therapeutics. However, similar ideas may be applied in developing 2019-nCoV vaccines.
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“Alternative approaches are to directly use the 2019-nCoV [receptor binding domain] in
combination with immunity-promoting agents to trigger the body to develop antibodies
for neutralizing the virus ... Before any potent therapeutics to neutralize the 2019-nCoV-
[ACE2 receptor] interaction are available, a possible quick solution to block this
interaction is to use [peptides derived from the] 2019-nCoV receptor binding domain and
their combination cocktails.”

Once inside the cell, 2019-nCoV attaches to the host cell's ribosome — a cell’s protein
factory — where it overrides the cell's machinery to produce two polyproteins. RNA
viruses in many families (including the coronavirus family) express their genomes using
the synthesis and subsequent cleavage of precursor polyproteins within a host cell. After
the coronavirus' polyproteins are produced, two enzymes — specifically, coronavirus
main proteinase (3CLpro) and the papain-like protease (PLpro) — are known to
participate in processing the polyproteins into smaller components used for producing
new viruses. In addition, in order to replicate the RNA genome, the CoV encodes an RNA-
dependent RNA polymerase (RdRp), which is a replicase or an enzyme that catalyses the
synthesis of a complementary RNA molecule using template.
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Therapeutics currently targeting the previously mentioned spike protein, RdRp, 3CLpro,
and PLpro enzymes are possible treatment options for 2019-nCoV, according to the
authors of the study. The team therefore proposes four known potential drug
candidates, which were previously used to treat SARS. These include an ACE2-based
peptide; the antiviral drug remdesivir; the 3CLpro inhibitor, 3CLpro-1; and a novel
vinylsulfone protease inhibitor.

“Since remdesivir is a drug undergoing a clinical trial, the authority in China may
negotiate with Gilead in possible use of this drug for patients suffering with the2019-
nCoV,” say the authors.

Given what we have learned from similar outbreaks, it is hoped that application of
current therapeutics will not only aid in alleviating the suffering of those currently
affected, but will also help in the development of broad spectrum anti-coronaviral agents
for future epidemics.

Viewpoint article found at: W. Liu, et al. Chem Bio Chem, 2020,
doi.org/10.1002/cbic.202000047

Updated Feb 6 to include figure
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Abstract

In current severe global emergency situation of 2019-nCov outbreak, it is imperative to
identify vulnerable and susceptible groups for effective protection and care. Recently,
studies found that 2019-nCov and SARS-nCov share the same receptor, ACE2. In this
study, we analyzed four large-scale datasets of normal lung tissue to investigate the
disparities related to race, age, gender and smoking status'in ACE2 gene expression. No
significant disparities in ACE2 gene expression were found between racial groups (Asian
vs Caucasian), age groups (>60 vs <60) or gender groups (male vs female). However, we
observed significantly higher ACE2 gene expression in smoker samples compared to
non-smoker samples. This indicates the smokers may be more susceptible to 2019-nCov
and thus smoking history should be considered in identifying susceptible population and
standardizing treatment regimen.
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Abstract

In current severe global emergency situation of 2019-nCov outbreak, it is imperative to
identify vulnerable and susceptible groups for effective protection and care. Recently,
studies found that 2019-nCov and SARS-nCov share the same receptor, ACEZ2. In this
study, we analyzed four large-scale datasets of normal lung tissue to investigate the
disparities related to race, age, gender and smoking status in ACE2 gene expression. No
significant disparities in ACE2 gene expression were found between racial groups (Asian vs
Caucasian), age groups (>60 vs <60) or gender groups (male vs female). However, we
observed significantly higher ACE2 gene expression in smoker samples compared to non-
smoker samples. This indicates the smokers may be more susceptible to 2019-nCov and
thus smoking history should be considered in identifying susceptible population and

standardizing treatment regimen.
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Introduction
In the past two decades, pathogenic coronaviruses (CoVs) have cause pandemic infections,

including the server acute respiratory syndrome (SARS)-CoV outbreak in 2003, the Middle
East respiratory syndrome (MERS) outbreak in 2012 and the current novel Wuhan 2019-
nCov outbreak. We have learned from SARS-Cov and MERS-Cov that human populations
showed disparities in susceptibility to these viruses. For example, epidemiology studies
found that males had higher incidence and mortality rates than females."? We believe that
the susceptibility to the novel 2019-nCov is also different among population groups. In
current severe global emergency situation of 2019-nCov outbreak, it is imperative to identify
vulnerable and susceptible groups for effective protection and care.

Recently, Xu et.al. computationally modelled protein interactions and identified a
putative cell entry receptor of 2019-nCov, angiotensin-converting enzyme 2 (ACE2), which is
also a receptor for SARS-nCov.? Zhou et.al. further confirmed this virus receptor in the HELA
cell line.* Interestingly, Zhao et al. found ACE2 is specifically expressed in a subset of type II
alveolar cells (AT2), in which genes regulating viral reproduction and transmission are highly
expressed.® They also found that an Asian male has much higher ACE2-expressing cell ratio
than other seven white and African American donors, which may indicate the higher
susceptibility of Asian. However, the sample size was too small to draw conclusion on this
racial disparity. Here, we analyzed four large-scale datasets of normal lung tissue to
investigate the disparities related to race, age, gender and smoking status in ACE2 gene

expression.

Methods
Two RNA-seq datasets and two DNA microarray datasets from lung cancer patients were

analyzed in this study, including a Caucasian RNA-seq dataset from TCGA

(https://www.cancer.gov/tcga), an Asian RNA-seq dataset from Gene Expression Omnibus
(GEO) with the accession number GSE40419°, an Asian microarray dataset from GEO with
the accession number GSE19804" and a Caucasian microarray dataset from GEO with the

accession number GSE100728. Both RNA-seq datasets were generated with the lllumina
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HiSeq platform and both microarray datasets were generated with the Affymetrix GeneChip
Human Genome U133 Array. The details and processing of data were described in our
previous study®. All datasets contain samples from tumor and normal pairs and we only use
the normal samples in this study. In total, 54 samples in the TCGA dataset, 77 samples in
the GSE40419 dataset, 60 samples in the GSE19804 dataset and 33 samples in the
GSE10072 dataset were analyzed. We studied the Reads per kilobase per million mapped
reads (RPKM) values for RNA-seq data and Robust Multi-Array Average (RMA)'° values for
microarray data. All data were log2 transformed to improve normality. The data means
across samples in each dataset from the same platform were highly correlated (Pearson
correlation coefficient r=0.9 for microarray datasets and r=0.97 for RNA-seq datasets, Fig.
S1), indicating no significant system variation in datasets from the same platform.

Simple linear regressions were used to test the association of ACE2 gene expression
with each single variable of age, gender, race and smoking status. Also, multiple linear
regression was used to test the association of ACE2 expression with multiple factors (age,
gender, race, smoking status and data platform). All data management, statistical analyses

and visualizations were accomplished using R 3.6.1.

Results
Racial Disparity

Inconsistent with the study of Zhao et al.®, we observed no significant difference in ACE2
expression in Caucasian lung tissue samples compared to Asian lung tissue samples in the
RNAseq datasets (p-value=0.45, Fig 1A). In the microarray datasets, a higher ACE2
expression was observed in Caucasian samples compared to Asian samples (p-value=0.03,
Fig 1A). Given that the GSE19804 RNA-seq study focused on female non-smokers while the
TCGA dataset includes samples from both males and females and both smokers and non-
smokers, we believe that the observed disparity may be due to other factors other than race,

such as smoking, gender and unknown factors. Therefore, we performed multiple linear
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regression on multiple independent variables (age, gender, race, smoking status and
platform) and found no significant difference between racial groups (p-value=0.36, Fig. 1E).
Tobacco-related disparity

We found a significant higher ACE2 gene expression in smoker samples compared to non-
smoker samples in the TCGA (p-value=0.05) and GSE40419 datasets (p-value=0.008, Fig.
1B). Smokers in GSE10072 showed a higher mean of ACE2 gene expression than non-
smokers. The difference is not significant (p-value=0.18), which may be due to its small
sample size (n=33) with insufficient power to detect the difference. The GSE19804 data with
only smoker samples available was not included into the analysis. Adjusted by other factors
(age, gender, race and platforms) in multivariate analysis, smoking still shows a significant
disparity in ACE2 gene expression (p-value=0.008, Fig. 1E).

Age and Gender

We didn’t observe a disparity between age groups (>60 vs <60) or gender groups (male vs
female) in ACE2 gene expression in each available study (Fig. 1C, D). Consistently,
multivariate analysis didn’t reject the null hypothesis that there is no difference between
groups of age or gender after other variables (age/gender, race, smoking status and
platforms) were adjusted (p-value=0.90 for age, p-value=0.35 for gender, Fig. 1E). We also
consistently found no difference between male and female healthy lung tissue samples from
GTEx" (Fig. S2).

Discussion

In this study, we investigated the disparities related to race, age, gender and smoking status
in ACE2 gene expression and found significantly higher ACE2 gene expression in lung
tissue of smokers compared to that of non-smokers. This may explain the reason why more
males (56% of 425 cases) were found in a recent epidemiology report of 2019-nCov early
transmission by China CDC"". We didn’t observe significant disparities in ACE2 gene
expression between racial groups (Asian vs Caucasian), age groups (>60 vs <60) or gender

groups (male vs female).
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This study has several limitations. First, the data analysed in this study were from the
normal lung tissue of patients with lung adenocarcinoma, which may be different with the
lung tissue of healthy people. Although we observed no difference between male and female
healthy samples from GTEX, further validation studies are required for other factors. Second,
our analysis was based on the average expression from bulk tissue. This may lead to a
power loss in detecting the expression from particular cell types such as the AT2 cells in
which ACE2 are specifically highly expressed.

Whether ACE2 is the only or major receptor of 2019-nCov is unknown. The reason(s)
for the tobacco-related disparity in ACE2 expression is unknown. Despites current limited
knowledge, this study indicates the smokers may be more susceptible to 2019-nCov and
thus smoking history should be considered in identifying susceptible population and

standardizing treatment regimen. Wuhan, stay strong.
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Figure 1. ACE2 gene expression profiling in groups.
A-D shows groups in race (Caucasian vs Asian), smoking (smoker vs non-smoker), age

(>60 vs <60) and gender (male vs female). E shows the result from multivariate analysis with

all factors including age, gender, race, smoking and platforms.
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Our manuscript was based on surveillance cases of COVID-19 identified before
January 26, 2020. As of February 20, 2020, the total number of confirmed cases in
mainland China has reached 18 times of the number in our manuscript. While the
methods and the main conclusions in our original analyses remain solid, we decided
to withdraw this preprint for the time being, and will replace it with a more up-to-date
version shortly. Please do not cite this preprint. Should you have any comments or
suggestions, please feel free to contact the corresponding author, Dr. Liqun Fang.
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Does Tobacco Smoking Increases the Risk of Coronavirus
Disease (Covid-19) Severity? The Case of China

. pvmarquez.com/Covid-19

Since December 2019, when Covid-19 emerged in Wuhan city and subsequently spread
across China causing varying degrees of illness, the virus has now infected 92,100 people
in at least 70 countries. Data reported from China provide insights into the biology,
epidemiology, and clinical characteristics of Covid-19.

Men are at higher risk of Covid-19

When assessing the data on the personal characteristics of affected patients, the sex
distribution of the disease clearly shows a male predominance of Covid-19. Indeed,
as reported by Chinese researchers in the New England Journal of Medicine, (Guan, Ni et
al 2020), among a sample of 1099 patients, with laboratory-confirmed disease, from 552
hospitals in 30 provinces, autonomous regions, and municipalities in China through
January 29, 2020, the median age of patients was 47 years and 58.1 percent of the
patients were male. Also, among the initial 425 cases of that occurred in Wuhan, Hubei
Province, China, in December 2019 and January 2020, the median age was 59 years and
56 percent were male (Li, Guan, et al 2020). Moreover,an article published at the
Journal of the American Medical Association (JAMA), noted that the death rates among
men infected with the coronavirus, particularly those in their late 40s and older,
have exceeded those among women (del Rio and Malani 2020).

In previous coronavirus outbreaks, such as the SARS and MERS outbreaks, men were
also disproportionally affected. In Hong Kong in 2003, for example, men with SARS
had a 50 percent excess risk of death than females (Leung, Hedley, et al 2004).

What explains this discrepancy?
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While that cause is not known, it is suggested that a higher prevalence of tobacco
smoking among Chinese men, often resulting in compromised lung function, may
help explain it (del Rio, Milani 2020). Tobacco use also contributes to the onset of
other co-occurring conditions such as cardiovascular diseases, lung cancer, chronic
obstructive pulmonary disease (COPDs), and diabetes, which are more prevalent among
males and account for a significant share of the total disease burden in China (Wang,
Marquez, Langenbrunner 2011). The existence of pre-existing conditions increases
the risk of disease severity and death among Covid-19 patients, similar to the
situation with influenza (Fauci, Lane, Redfield 2020).

Data presented in above-mentioned New England Journal of Medicine article (Guan,
Ni, et al 2020), further illustrate the relative impact that tobacco smoking has on the
spectrum of the Covid-19 progression and mortality in a nationwide sample of 1099
Covid-19 patients, with laboratory-confirmed diseases:

¢ 12.6% of patients were current smokers, and 1.9% former smokers.

e Among those that developed a severe disease (N=173), 16.9% were current
smokers and 5.2% former smokers.

e Among patients with presence of primary composite end point (admission to
an intensive care unit, the use of mechanical ventilation, or death) (N=67), 25.8%
were current smokers and 7.6% former smokers.

The epidemic of tobacco use in China

We should not be surprised by the role of tobacco smoking in explaining the difference
in the sex distribution and in the severity of Covid-19 in China. China has the largest
smoking population in the world, with around 316 million adult smokers, and accounts
for nearly one-third of smokers and 40 percent of tobacco consumption worldwide.
While the prevalence of smoking in women is still relatively low at 1.9 percent, among
males, the prevalence was estimated at 48.4 percent in 2016 (World Bank Development
Indicators). Smoking prevalence also varies across cities and provinces within China.

Since the lung is an organ directly affected by cigarette smoking, various
respiratory diseases including lung cancer, chronic obstructive pulmonary disease,
interstitial lung diseases, and bronchial asthma, are caused and worsened by
cigarette smoking not only in the case of active smoking but also in the case of
passive smoking. In 2010, an estimated 1.2 million premature deaths were attributable
to smoking in China, and the three leading causes of death (stroke, ischemic heart
disease, and chronic obstructive pulmonary disease) were linked to tobacco
consumption. As documented in a recent study, China is in the midst of a lung cancer
epidemic on an unprecedented scale, and tobacco smoke exposure is the primary factor
driving current lung cancer trends (Parascandola and Xiao, 2019). Lung cancer is now the
most commonly diagnosed cancer and the leading cause of cancer mortality in China. In
2015, there were an estimated 733,000 new lung cancer cases (17 percent of total cancer
incidence) and 610,000 deaths (21.7 percent of total cancer mortality) in China.
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How does smoking affect lung health?

Acute respiratory illnesses are divided into those that include the upper respiratory tract
(nose and pharynx) and larynx, and those that include the lower respiratory tract (below
the larynx). In people with normal immune systems, viruses account for most cases of
upper respiratory syndromes (Gwaltney 1995c): acute bronchitis (Gwaltney 1995a, as
cited in U.S. Department of Health and Human Services 2004), bronchiolitis (Hall and Hall
1995, as cited U.S. Department of Health and Human Services 2004), and a majority of
pneumonia cases (Marrie et al. 1989, as cited in U.S. Department of Health and Human
Services 2004). Bacteria can cause pharyngitis (Gwaltney 1995b, as cited in U.S.
Department of Health and Human Services 2004) and some pneumonias (Marrie et al.
1989, as cited in U.S. Department of Health and Human Services 2004).

As clearly explained in the 2004 US Surgeon General Report (U.S. Department of Health
and Human Services. 2004),

“Toxins in tobacco smoke harm the body from the moment they enter through the
mouth and nose. They damage tissue and cells all the way to the lungs. When cigarette
smoke is inhaled, chemicals from the smoke are absorbed in the lungs. As a result,
smoking causes lung diseases, including the majority of cases of chronic obstructive
pulmonary disease (COPD); makes chronic lung diseases more severe; and increases the
risk for respiratory infections. Genetic factors make some people more susceptible to
lung disease from smoking. Although the lung has ways to protect itself from injury by
inhaled agents, these defenses are overwhelmed when cigarette smoke is inhaled
repeatedly over time. After years of exposure to cigarette smoke, lung tissue becomes
scarred, loses its elasticity, and can no longer exchange air efficiently.”

The evidence is sufficient to infer a causal relationship between smoking and
acute respiratory illnesses, including pneumonia, in persons without underlying
smoking-related chronic obstructive lung disease. In the case of acute respiratory
illnesses, it is presumed an infection is the predominant underlying cause, but smoking
might act to increase the frequency or severity of infections. A systematic review and
meta-analysis, showed that smoking was consistently associated with higher risk of
hospital admissions after influenza infection (Han, Ran, et al 2019).

As reported in the 2004 US Surgeon General report (U.S. Department of Health and
Human Services. 2004), there are several U.S. population-based studies that provide
evidence of a link between cigarette smoking and acute lower respiratory tract
infections. A population based, case-control study of 205 cases of community acquired
pneumonia (Almirall et al. 19993, b) reported an attributable risk of 23.0 percent for a
history of ever smoking. The US Centers for Disease Control and Prevention sponsored a
case-control study of invasive pneumococcal disease based on a population surveillance
system (Nuorti et al. 2000), showed among cases for which pneumonia is likely to have
been the main diagnosis, the population attributable risk estimate for smoking was 51
percent, compared with 14 percent for chronic illnesses. The authors estimated that
reducing the prevalence of smoking to 15 percent among persons aged 18 through 64
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years would prevent 4,000 cases per year of invasive pneumococcal disease in the
United States. Of particular interest in this study was the observation that after 10 years
of smoking cessation, the risk of invasive pneumococcal disease reached that of
nonsmokers.

What to do?

The initial data from the Covid-19 outbreak in China, shows that smoking among
men may explain the difference in the sex distribution of the disease, as well as in
its severity. This on top of existing evidence on the high human toll and economic
impact of tobacco-attributable diseases in China, which as co-occurring conditions
further impact negatively Covid-19 patients.

Governments have an obligation and the means to protect their population’s
wellbeing by adopting population-based disease prevention measures (for
example, fiscal and regulatory measures), in addition to providing medical care to
those persons who fall ill. In the case of tobacco control, the most cost-effective
policy measure is to control and prevent tobacco use, is tobacco taxation (Marquez
and Moreno-Dodson 2017). On the basis of the Covid-19 experience, and building upon
the 2015 tobacco tax increase, it would be of paramount importance for the government
in China to act boldly and swiftly to reform tobacco taxation for health and fiscal gains, as
well as to promote human capital development.

While the 2015 tobacco tax increase has generated measurable public health and
fiscal benefits, the price of cigarettes in China continues to be low and increasingly
affordable for a population that enjoys rapid wage increases (Marquez and Zheng
2016; Zheng, Hu, Wang, and Marquez, 2017). If the ultimate goal is to help smokers quit
and prevent the next generation from getting addicted to smoking cigarettes and hence
significantly reduce health risks, then additional tobacco tax policy reforms are urgently
needed in China, especially for re-orienting the excise tax structure towards specific
excise taxes at the retail level in the medium-term and towards a uniform tax system at
the retail level in the long-term. A recent study estimated that a 50 percent increase in
tobacco price through excise taxes would lead over 10 years to 5.3 million years of life
gained and would reduce expenditures on tobacco-related disease treatment by US$2.4
(Verguet, Gauvreau, Mishra, MacLennan, Murphy, Brouwer, Nugent, Zhao, Jha, Jamison
2015).

Looking into the future, as evidenced in a World Bank study “Toward a Healthy and
Harmonious Life in China: Stemming the Rising Tide of Non-Communicable
Diseases” (Wang, Marquez, Langenbrunner 2011), with stronger tobacco control
measures including steeper tobacco tax increases, the rapid rise in China's non-
communicable diseases, that compound the impact of infectious diseases as we are now
witnessing with Covid-19, can be halted, resulting in major gains for people’s health and
the country’s social and economic development.
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However, if an effective response is not mounted in China to control and reduce tobacco
use after overcoming Covid-19, the disease burden posed by these conditions will
aggravate the economic and social impact of the expected population explosion of
older citizens and smaller workforce in China. And, a reduced ratio of healthy
workers to sicker, older dependents, will certainly increase the odds of a future
economic slowdown and pose a significant social challenge in China.

Sources of Photos:

First Photo: Mark Schiefelbein/Associated Press, as published in the NYT on March
32020

Second Photo: Agence France-Presse, Getty Images, as published in the NYT on
March 3 2020
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