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The link between Covid-19, clean air and life-threatening blood clots

Unlike some initial reports have suggested, no ABO blood group can protect
an individual becoming infected with Covid-19 (Flegel, 2020). Many COVID-
19-infected individuals have mild or moderate symptoms like coughing, a
fever, and shortness of breath. However, 15% of all cases are more serious.
Coronavirus causes severe inflammation in your lungs and this process starts
to damage the cells and tissue that line the air sacs of your lungs. These sacs
are responsible for delivering the oxygen into your blood, and the damage
caused by Covid-19 makes the lung tissue to break and clog your lungs. The
walls of the sacs can thicken, making it very hard for you to breathe. The
secondary infections by bacteria, fungi or other viruses are known to be life-

threatening as well.

COVID-19 infected persons are known to have increased risk of a thrombus
(Lodigiani et al, 2020). Thrombus or a blood clot has capacity to block or at
least reduce blood flow in veins. The most common form of this is called a
deep vein thrombosis (DVT), located in the legs. The DVT can, however, move
along the veins even to the arteries of the lung. In the lungs a blood clot will
cause condition known as pulmonary embolism, shortened PE. Nearly % PE
cases are fatal, leading to death, and even if the person survives the initial
PE, there is an elevated risk for a secondary PE. The PE and DVT are
conditions which have a common name VTE, venous thromboembolism. The
risk for these is further elevated for patients with risk factors, like age over
60, obesity, pregnancy, hormone replacement therapy, heart failure,
infections or lung disease. Also, certain common oestrogen-containing
contraceptive pills are known to elevate the risk. Blood clots in the leg and
lungs are responsible for hundreds of thousands of deaths worldwide.
Shortness of breath and some pain especially when breathing in are typical
signs of PE. However, the symptoms of DVT in a leg are sometimes almost
unnoticeable, like swelling, pain and warm skin but can be totally

symptomless in some cases. The overall mechanism is showed in Fig 1.
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Fig. 1. Suggested mechanism for Covid-19 induced DVT and PE (Image
courtesy of Price et al, 2020)

The therapeutic strategies to cope with Covid-19 infection are only supportive,
and prevention relies on reducing transmission between individuals. Majority
of the patients ending in aided oxygen supply in hospitals will die. Aggressive
isolation measures in China have led to a clear reduction of cases. This is in
line with the fact that Covid-19 viral particles are not affected by gravity as
initially thought but can remain airborne and infectious for several hours.
This is due a known phenomenon in physics called Brownian motion, already
described by the famous Albert Einstein in year 1905. As dry Covid-19
particles are only 0.125 microns in size, they have capacity to sieve through
even the best filters available for medical use. Particles less than 0.2 microns

can enter directly into the blood stream (Fig. 2.)



Particles >10 microns are caught in
the nose and throat.

The most dangerous particles are
those < 2.5 microns.

Particles smaller than 1 microns can
penetrate deep into the lungs

Particles smaller than 0.2 microns go
directly into the blood stream

Fig. 2. Nose and throat can filter particles larger than 10 microns, but the

smallest particles can enter directly the blood stream

Instead of costly isolation of all infected individuals, a preventive air
purification could be used. HEPA (High Efficiency Particulate Air filters)
filtering systems are commonly used in both household and commercial
systems to reduce airborne particles, like dust, in the ambient air. When
properly installed and maintained HEPA filters can reduce airborne
contaminants. However, there are several shortcomings which are not all
commonly known. Like all filter-based systems, the HEPA filters have a
particle range in which they operate at maximum efficiency. The HEPA filters
work have practically 100% efficiency with large, visible particles like sawdust
or droplets from sneezing. However, when we are looking smaller particles
things suddenly change drastically. At 0.3 micron level the HEPA filters can
remove 99.99% of the particles per their specification. So, this leaves 0.01%
of the less than 0.3 micron particles to pass through the filter. These particles
are invisible to the naked eye and a single Covid-19 virus particle is only 1/3
of this size, so approximately 0.1 microns. A typical filtering capacity of an
HEPA filter is 1000 cfm (cubic foot of air per minute). If 100,000 of these
nanoparticles are entering the HEPA filter in cubic foot of air every minute,
then theoretically HEPA over 1000 particles less than 0.3 micron can get
through every minute. This equals approximately 140 million particles in just

one day of operation. For comparison, hospital-grade N95 face masks are



designed to remove more than 95% of all particles that are at least 0.3 microns
(um) in diameter, so they are even less capable. Therefore, a more stringent
purification systems should be used to prevent infections and with currently
infected or recovering patients (to avoid secondary infections with bacteria,

fungi or other opportunistic viruses).

Air purification based on elimination instead of mechanical filtering can solve
this. The Genano units have played a crucial role in suppressing the epidemic
in Wuhan, China, where 200 Genano Ltd units were ordered as early as
January 2020. The Genano technology has been tested in several research
institutes. Laboratoire National d’Essai in France reported that 100% of
microbes were destroyed just in 30 minutes after the unit was turned on.
MetropoliLab in Finland did not find any microbes in the exiting air or
cleaning tanks of these units. The Finnish Institute of Occupational Health
assessed the purifying performance and for particle size down to 0.003
microns the purification efficiency was 99.5%. The 0.003 micron particles are
100-times smaller particles what HEPA filters can capture at best. Thus, it
can be safely said that the technology efficiently cleans the surrounding air
from biological hazards. Recently one of the Genano models was tested for
microbiological efficacy of bacterial and viral particles in controlled laboratory
of VTT, one of the Europe’s leading research institutions residing in Finland.
The unit was challenged in a confined, sealed space of 30 m?3 with cells and
spores of bacteria as well as with fungi and viruses. The organisms tested
included Staphylococcus epidermis which is known as opportunistic
pathogen, and considered as the most common source of infections on
indwelling medical devices (Otto 2009). Another tested organism was
Aspergillus niger, which is linked to some cases of pneumonia. This laboratory
also tested Eschericia virus MS2, a surrogate for SARS-CoV-2 (COVID-19), in
indoor environments. After the extensive tests, VIT concluded that during the
first hour of operation the Genano 5250 air purification unit reduced the

bacterial spore levels over 1000-fold.
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According to the W. David Hardy, who is the professor of infectious disease at
prestigious Johns Hopkins University School of Medicine, has stated that “The
more viral particles that get into the lungs, the more damage to the lungs that
is probably happening”. Thus, removing as many viral particles from the

indoor air can make a difference.
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