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At the time of writing, it is almost exactly one year since Australia entered the first lockdown
due to COVID-19, an event that heralded a massive change in the way we live, work, buy
toilet rolls and socialise.
For most people, this was the first pandemic in Australia in living memory, as the semiregular Influenza pandemics (1957, 1968, 2009) that have occurred since the infamous
1918 pandemic, and spikes in infection and deaths from influenza such as in 2019, where
over 900 people died, are often dismissed by the public as a “normal” occurrence, as ‘flu
is familiar, and do not generate the kind of interest (and panic) that a novel disease does.
Previous pandemics have not had the impact upon Australia that COVID-19 has had –
there was short lived panic about the Swine ‘Flu (2009), the first SARS – Severe Acute
Respiratory Syndrome (2003) and MERS – Middle East Respiratory Syndrome (2012), but
this did not translate into issues for the country that impacted day to day living. COVID-19
very quickly became something very different, and has changed the world as we know it,
leaving no part of the globe unaffected.
However, since the beginning of the pandemic, so much information has been available,
much of it rapidly changing and a large amount of it from disreputable sources, that it has
been hard to find a good overview for someone who is not a virologist that contains the key
information required to make sense of the pandemic, and what can be done about it within
a building.
This article came about from the many questions we have been asked by our customers,
both in healthcare and in commercial properties about just exactly what is this virus, and
how do we keep our occupants safe from it – if we can? And is this person trying to sell me
something that will work, or snake oil?
This article aims to provide some basic knowledge of the virus and the story so far, and
provide some key knowledge so that it is easier to spot the actions that may work, and
discard the ones that will not.
As someone who is a microbiologist and has worked in Infection Prevention and Control as
well as in the hospital and commercial sector, hopefully I can bring together the information
we have into a useful source.

Disclaimer: The knowledge about coronavirus is being accumulated so rapidly, and advice changing as we know
more, that this article will likely have some sections that may be out of date even before it goes to press. For the
most up to date and reliable information please visit your local health department website and the World Health
Organisation Website.
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KNOW THY ENEMY
It is always easier to deal with a problem if you know exactly what you are dealing with. For
all the reports that start with “it’s a coronavirus”, or “it’s an RNA virus”, what does this mean,
and how does it impact on what we do about it?
Firstly, viruses are not alive! When I was studying microbiology, this always made me feel
slightly nervous about them – they aren’t alive, but they can infect you and make you sick?
If they aren’t alive then you can’t kill them! They are fascinating – they are like a really tiny
zombie!
As a basic description, SARS - CoV-2, the virus that causes COVID19 is a strand of RNA
(Ribonucleic Acid), wrapped up in a bubble of fat (lipid) with some bits of protein stuck in it,
which include the spike proteins that are important for vaccine development (more on this
later).
RNA is the chemical that makes up the genes of the virus. Basically, the recipe or blueprint
for what that organism is and what it will do. To make more viruses, the virus needs to copy
the RNA strand and produce more protein and fat to assemble new viruses.

However, a virus does not have the right enzymes and chemicals inside it to be able to do
this, as it is not alive – so it hijacks your living cells to carry that process out for it. A virus
sticks to a living cell using the spike protein, injects the strand of RNA into the cell, and your
enzymes helpfully get to work translating that blueprint into more virus particles, that are
released from the cell. And then they continue infecting more cells, sometimes making you
sick and also releasing virus particles from your body to infect other people.

So if you can’t kill it, how do you defeat it? The virus is
deactivated or destroyed when the structure of it falls apart.
In pieces, it can’t stick to a cell to infect it, and so is rendered
useless at transmitting infection.
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This is where the most important advice of this pandemic (and any pandemic or epidemic
for that matter) has come in to play – Wash your hands and cover your sneezes!
Soap is an amazing molecule, with one end that loves water (hydrophilic) and one end that
hates it (hydrophobic). This means that when soap (the blue particles in the picture) on your
hands mixes with water and virus particles, the hydrophobic end of the molecule sees the
fatty lipid part of the virus and tries to embed itself in there to get away from the water. This
disrupts the structure of the virus and pops it open, spilling all the contents out, where they
are surrounded by soap molecules and washed harmlessly away down the sink.

Alcohol hand rubs (over 60% alcohol) likely work in a similar way, disrupting the lipid coat of
the virus causing it to fall apart. Other disinfectants also have similar actions, disrupting the
virus. Any detergent or soap will have this effect, it does not have to be antibacterial soap
or medicated, or hospital grade only disinfectant.
Ultraviolet light, another disinfectant works by interfering with the structure of the RNA
strand, so that if it does get into a cell, it is scrambled and does not produce the right parts
to assemble more viruses.
Once the structure and how to destroy it are known, it becomes easier to understand how
to combat it – and also to determine if the fancy new disinfectant/filter/gadget that someone
is trying to sell you is actually likely to work.

WHERE DID IT COME FROM?
While this is a question likely to be debated for decades to come, the most common
explanation so far is that the virus crossed to humans from bats and possibly via another
animal such as a Pangolin or snake, in China.
This is known as a zoonotic disease, ‘zoo’ meaning from animals. This has happened
multiple times in the past with viruses as humans encroach on animal habitats more and
more and come into closer contact with them.
MERS was thought to have a source in camels, and influenza has had sources in pigs and
chickens. HIV is thought to have come from a primate.
An increase in diseases passing from animals to humans has been predicted to be a by
product of global warming. With this history and with decreasing habitat for animals this will
not be the last time we encounter a virus that jumps from an animal host to a human host.
The first cases of the disease were notified in China in the Wuhan city of the Hubei region,
late in 2019. From here it has spread worldwide, and very few countries are unaffected.
Thanks to advances in modern molecular biology, the virus itself was identified and
characterised very quickly, which helped develop reliable tests for infection – a key tool in
combatting spread.
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SO HOW DO YOU CATCH IT?
Again this is a rapidly changing field, at the beginning of the outbreak, the virus was thought
to be animal to human spread, then human to human transmission was observed.
While droplet spread was the main focus of initial interventions against spread, there is
emerging evidence that some type of aerosol spread may also be involved, although this is
still perhaps controversial.
The identification of how the virus is spread is sometimes hampered by different groups of
professionals understanding different things by the words “aerosol”, but as more research
is carried out, hopefully a consensus will be reached and a unified approach to prevention
can be reached.
Droplet spread is spread from small droplets of moisture, such as those released by
coughing, sneezing, singing and talking. These droplets do not go far from the human
body, and fall onto hands, clothing and surrounding surfaces. These can be transferred to
the face from the hands if they come into contact with the droplets, or if a person is in close
proximity to an infective person they can be inhaled.
Aerosol spread means (to an Infection Control person) that the virus is released in very
tiny droplets that can remain suspended in the air for a long period of time, and can be
transported on air currents, such as through air conditioning.
Being airborne makes a virus very difficult to combat. Airborne diseases such as measles
and tuberculosis are very infective, and the air in a room can remain infective for some
hours after an infected person has left. Thankfully, so far, SARS-CoV-2 does not appear to
be quite as infective as measles and tuberculosis.
Once the virus has been breathed in or has contacted the mucus membranes in the mouth,
nose (and possibly the eyes) of a person, the spike protein mentioned earlier sticks to the
outside of the mucous membrane cell, and the virus inserts its’ contents into the cell. Then,
if the persons’ immune system doesn’t neutralise it, the virus gets on with hijacking the
persons cellular machinery to make more of itself. Virus particles are then released from
the infected person in a cough or sneeze, or by talking, and go on to infect more people.
Unfortunately, in the case of COVID-19, the infected person may not always show symptoms,
but may still be infected. Also, some people produce large amounts of virus and can pass it
on to many people – a ‘superspreader’. Thankfully this appears to be rare, and most people
do not pass the virus on to many others at all.
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To prevent this spread happening, there are several strategies that can be deployed.
Firstly, in Australia we are in the very privileged position of being able to test for the virus
to know who has the disease or not, and to isolate them. This helps prevent spread.
Breaking the chain of infection either by keeping infected people away from healthy ones,
washing hands and covering sneezes, and wearing masks to prevent virus escaping from
infected people all help. But within your building, what can you do?
It has been well documented with influenza that spaces that are crowded, and have
insufficient ventilation show an increase in the number of infections of influenza and also
increased sick leave, this will likely be the case with COVID-19 too.

The first thing to do is to know what your air conditioning system
is doing, how much outside air it has and where that air is going.
It is also a good idea to check that no local ‘modifications’ or ‘improvements’ have
been made, such as air supply registers covered with card, portable fans and covered
thermostats which may be impacting on the way the air conditioning is working. Increasing
outside air provision as much as practically possible is always a good idea to help combat
spread of respiratory viruses. Within a hospital, there will be areas of negative and
positive pressure, and it should be ensured that all of these are working as they
should be.
If you are looking after a hospital, communication with the Infection Prevention and
Control Department is key, as solutions need to be worked upon together to ensure
that what people are asking for is technically feasible, will not impact upon other areas
of the hospital, and will not endanger other patients. Some examples of problems that
have been encountered are clinicians proposing positive pressure rooms as isolation
rooms due to a lack of understanding of airflow and potentially putting other patients at
risk of infections, and the ever present question of negative pressure operating theatres.
Negative pressure Operating Theatres should be approached with great caution, as there
will be implications for the patients from other infections apart from COVID-19.
There have also been many novel products marketed during the pandemic for installation
in air conditioning that are touted to combat coronavirus. These include the use of tea tree
oil, UV light, nano silver coated filters and the use of Glen 20 in an air handling system.
While some of these have merit, it should always be borne in mind that to deactivate a
virus, either by disinfectant, soap, UV light or any other means, a concept called ‘contact
time’ must be taken into account.

Contact time is the amount of time that the virus needs to be in
contact with the particular product in order to inactivate the virus
For stronger disinfectants, or stronger UV lights, this can be a very short period of time,
sometimes less than a second, for weaker products it may be several minutes.
In the case of UV systems for air handling, there are two very different products available,
and both have different uses. The type that shine UV light on to the air off side of the
coils are very effective at preventing mould and bacteria growing on the coils, as they are
continually shining a weaker UV on to the coils – a weak disinfection, but a high contact
time. However, this type will not have any effect at all on a virus particle in the air stream
flowing past them, as the contact time with the light is insufficient to destroy the virus.
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The much stronger UV in-duct systems will have an effect on bacterial, fungal and viral
particles in the air flowing past as although the contact time is short, the UV is very strong.
Silver coated filters are another illustration of this – the filter itself may be protected from
growth of bacteria and fungi, but it is very unlikely to have any effect on virus flowing past
in the air for two reasons – firstly the contact time is very low, secondly, the silver coating
is likely to become coated with dust very quickly and air will not be in contact with the
silver coating at all.
Ionisation systems may help as they physically remove the virus particles from the air
along with dust and other contaminants.
There have been a disappointing number of ineffective products being marketed to
worried consumers during the pandemic. Adding products such as tea tree oil or other
disinfectants to an air handling system is not only likely to be ineffective, but may also
increase allergies and odour complaints amongst staff.

CLEANING & PREVENTION
At the beginning of the pandemic, much was made of cleaning and disinfection, and it is
important. However, and thankfully this appears to have decreased in popularity, there is
no place for fogging of disinfectants outside of the established fogging protocols used in a
hospital setting (and some food production settings).
Fogging of offices and shops – and especially streets and people has no place in
prevention of coronavirus and may have adverse health effects.
Pictures of streets being sprayed with disinfectants are either misguided, or an exercise
in making the public feel that something is being done. The key parts to cleaning and
disinfection is that cleaning must always be carried out first – as disinfection will only
work effectively on a clean surface. Dirt inactivates disinfectants, and so spraying
dirty surfaces, or adding disinfectants to dusty air conditioning ductwork ensures the
disinfectant will not be effective. As we saw in the illustration above – soap or detergent
alone does a fantastic job of deactivating viral particles. Within a hospital, thankfully,
established cleaning protocols will be in place, with hospital grade disinfectants and
detergents, so hopefully the more ‘interesting’ formulations of cleaning products we have
seen have not made it into hospitals and aged care. Again, here simplicity is key, with old
fashioned soap (detergent) and water being the best approach. In most of the commercial
buildings also, established protocols of thorough cleaning with detergent have been more
than sufficient to properly clean surfaces.
Another intervention that has undoubtedly helped Australia avoid the worst of the
pandemic has been the quarantining of inbound travellers. This decreased the potential
for spread of the virus from returned travellers to the community. Although hotels are not
ideal quarantine facilities – because they were never designed to be a quarantine facility,
they do appear to have mainly functioned very well in this role, with very few infections
escaping to staff or the community, although the numbers of quarantine staff becoming
infected does appear to have (anecdotally) increased with the UK variant entering the
country with Perth, Melbourne and Brisbane having recent lockdowns.
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VACCINES
Thankfully, several vaccines have been developed and approved for use throughout the
world, with the Pfizer and Astra Zeneca vaccine currently approved and being rolled out in
Australia.
These have been developed in record time, which has caused concern in some groups.
The fast development has mainly been due to the cessation of development on any other
vaccines by drug companies, the investment of millions of dollars worldwide and the
prioritisation of assessing the vaccines by regulatory bodies.
The speed does not mean corners have been cut – it just means every person that could
work on vaccine development did so, and approval applications went straight to the front
of the queue of drugs to be assessed and approved once the application was ready.
Commendably, processes were put in place very early so that richer countries did not
have access to all the vaccines – a programme of support for developing and low income
nations is in place so that people worldwide are vaccinated, with those who cannot afford
it supported by the countries that can afford it.
Most vaccines are developed to target the spike protein – the part of the virus that
attaches to the cells of the body. A vaccinated person produces antibodies to the spike
protein, and once the virus enters the human body, the antibodies stick to the spike
proteins, blocking the spike protein from attaching to the cell and so blocking the
infective process.
Coronaviruses are viruses that can be very prone to mutation, and the production
of new strains as we have seen with the UK strain, the South African strain and the
announcement recently of a strain in the USA that is a combination of two highly virulent
strains together.
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While vaccine development must keep up with these developments, it is hoped that the
current vaccines will have some effect against the new variants. Otherwise, coronavirus
vaccination may become like the current influenza vaccine – new vaccines are developed
each year depending upon the most prevalent circulating strains.
Millions of people have been vaccinated worldwide, and early signs are very promising
that protection from the virus occurs and side effects occur very rarely.
There is hope for a return to normality over the next year as vaccines roll out worldwide,
but we should take care to remember the lessons learned from this pandemic as it will not
be the last.
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