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Vifia del Mar, Chile. Seeing hwo the epidemic evolved in Europe, a group of citizens of this town of
325,000 inhabitants, under the leadership of Dr Oneglio Pedemonte, a Belgium-trained
anaesthesiologist, moved forward and convinced more than 90 % of the population to wear a mask,
any kind of mask. Fifty days afterthe start of the epidemic the sole public hospital of the town had only
admitted 8 Covid patients in its ICU of whom none had died and five already returned home, cured.
(Personal Communication Dr O Pedemonte)

Second example of the efficacy of masks during the Covid-19epidemic :

It is never too late to act : Jena, German city of 106 000 in habitants, adopted wearing a facemask in
public and at work at the date of April the 6th. Home-made masks because the municipality had none
to give except to health professionals. On the 9th of April the hospital counted 155 Covid-19 patients;
there has been no single Covid-linked admission since.

https://www.france24.com/fr/20200424-le-port-du-masque-a-iéna-un-modéle-pour-l-allemagne-
dans-la-lutte-contre-le-covid-19
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What is a pathogen, whatis a virus?

A pathogen is a cause of disease outside the body. It could be pollution, a toxin that is found in the
environment, butthe termis mostly used forliving orlife-associated forms. Their spread and severity
depend on their contagiousness (propensity to be transmitted from human to human) and also on
theirpathogenicity, i.e. the severity of the resultingillness and complications.

e The most common pathogenicorganismsthatare alive or capable of reproduction are:
- Flatworms called Plathelminths (e.g. tapeworm, taenia)
- Unicellular parasites (e.g. plasmodium for malaria)
- Bacteria, also called "microbes" or “germs” (e.g. staphylococcus from abscesses, or
salmonellafortyphoid fever, tuberculosis bacillus)
- Viruses(e.g. measles, polio, chickenpox, HIV for AIDS, Ebola, dengue, zika, chikungunya...)

e Thesize of unicellular parasites varies widely. The figure compares pathogenswith other living
organisms or parts of them. The averagessize of viruses isbetween 20 (polio) and 250 (smallpox)
nanometers (nm)1. SARS-CoV-2, the virus causing Covid-19, measures 130to 150 nm.
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1 One nanometer is one-thousandth of a micron, whichis one-thousandth of a millimeter.
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What is a virus?

e Viruses are very small: typically less than 0.25 micron (250nm). Viruses are not really living
things:they are made up of a capsid (shell) containing their genetic material (the blueprint for
makinga copy of them). The capsid has characteristic parts by which the host recognizes that
itisan intruder(these characteristics are called antigens).

e There are a wide variety of viruses. Not all viruses will cause disease: seawater is full of
harmless viruses. But there are also many viruses responsible for illnesses: flu, measles,
chickenpox, polio... Coronaviruses are a family of viruses that mainly cause mere colds but
alsoseriousillnesses, especially respiratory illnesses.

e Virusesare unable to multiply by themselves: they must parasitize another form of life (a cell
or a bacterium) towhich theyinoculate theirgeneticmaterial (DNA or RNA) that will "hijack"
the host's genetic material to force it to make new viruses. Once full of viruses, the infected
cell orbacterium bursts and releases the (hundreds of) viruses it has made. These new viruses
will goon to infectothercells, or spread into nature and infect otherindividuals.

e The process of multiplication of a virus by a host is a risky one: errors in copying the genetic
material often occur: the virusis saidto mutate. Many of these mutations result in virusesthat
are unable to go on infecting, but others result in viruses that are able to infect but are no
longerrecognizablebythe hostimmune system.

(see What is an epidemic)

e To be ableto penetrate a host cell the virus capsids are equipped with docking systems (the
entry keys) that specifically recognize a piece of the host cell surface (the lock).

e Virusesare unable to move on theirown: to infect anotherindividual they need to be carried
by airstreams, water, or objects on which they have been deposited.
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What is an epidemic?

e Anepidemicoccurs whena pathogen infectsand makes asignificant part of the populationill
at a given time. E.g. seasonal flu caused by a virus. The transfer of the pathogen from one
personto anotheris called contagion.

e Some viruses are transmitted by several means e.g. in the air (such as influenza, smallpox,
measles, chickenpox or coronaviruses), throughfaeces and dirty hands (such as polio), through
blood (such as hepatitis B, HIV-AIDS) or even through objects covered with viruses such as
small scraps of skin (e.g. chickenpox). They can be transmitted by vectors such as mosquitoes
(malaria, dengue, yellow fever, chicungunya), ticks... Larger animals can serve as hosts (rats for
the plague, batsfor coronaviruses).

e Contamination through the air occurs by breathing out, coughing or sneezing: viruses are
eitherfoundin droplets of saliva, mini-droplets (microdroplets) or on much smaller particles
that fly away on theirown:these are called virus aerosols.

e Onceinfectedbyavirusour bodyreacts: ittakes an imprint of the virus antigens and stores it
initsmemory:thisis arole forspecificblood cells. These cells will multiply, produce molecules
able to both recognise and adhere to the virus (antibodies), and will pass the information on
toothercellsthatinturn willattack the virus. Thisprocessiscalled immunity. Most often once
thismemoryisdeveloped, the individual remains able to recognisethe virusfora long period
of time, sometimes for hiswholelife even.

e Avaccine isthe administration of avirus that has beenkilled or significantly weakened but has
retained the characteristics thatallow the body to recognise itand develop immunity against
it.

e If most of the population has already encountered the virus or has already been vaccinated,
the virus cannot easily find hoststoinfect. It is said that there is herd immunity that protects
the few individuals without immunity. But if there are many non-immunized individuals, an
epidemiccan burstoutagain. Asevere measles outbreakoccurredin 2018-2019 ina New York
religious community that refuses vaccination.

e When one encounters a virus not much different from a virus we've already come across
previously, ourimmunity triggers aresponse. Butif the virus has mutatedto the point where
itisno longerrecognizable, we then develop adisease.

e The World Health Organization (WHO) coordinates the screening of new viruses so as to
incorporate theminto new vaccines.

¢ How long does it take to prepare a new vaccine? (BBC documentary Pandemic) Once a new
strain of a dangerous virus is identified, it takes the pharmaceutical industry an average of 4
months to prepare a new vaccine. However, to bring it to public use takes another 18 to 24
months dependingon the difficultiesencountered during the development and testing phases.
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What is a pandemic? What is a pandemic virus?

e Definition: A pandemicisanepidemicthatspreads aroundthe world.

e A pandemicvirus is a new virus to which no one is immune and which can therefore be
transmitted anywhereinthe world.

e Currentopportunities are conducive to the occurrence of pandemics: mass travels, corporate
relocations, globalization and interdependence of economies, trade growingintensity, etc.

How does a pandemic develop ? The BBC life-size experiment.

e "BBC Pandemic": an initiative of the University of Cambridge and the London School of
Hygiene and Tropical Medicine, led totwo life-size experiments organized in 2018 by the
BBC and based on geolocation of volunteers with their smartphone. The tracking of 500
volunteers in a small town showed that within 72 hours 86% of the town's population
would be infectedfrom asingle patient zero. The second part of the experiment was based
on the follow-up of more than 28,000 volunteers showed thatin 4 months more than 43
million (65% of 66 million) Britons would be affected and more than 880,000 would die.

e The conclusion of this prophetic study was that the development of a pandemic would
take place with extreme speed and would require very quick measures as soon as the
first cases were detected, something that would be impossible without a well-

established priorplan.

See summary of this TV programme at the end of the document
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Modes of transmission of Coronavirus

Baele & Gala Science-based evidence for wearing masks in public places. 5 Mai 2020.

A study of data collected early in the COVID-19 epidemicin Hubei province, analysed by
computersimulation, concludes that the rapid spread of the viruscan only be explained by the
assumption that almost 79% of the transmissions that occurred before the province's borders
were closed occurred through "undocumented cases" (Li). Thatis to say :

- viruscarriers before any symptoms (all cases, 1to 5 days before symptoms)

- mildly symptomatic(55%) or asymptomatic (30%) cases

- casesattributed toseasonal influenzawho prematurely returned to work.

Only 15% of cases are severe (10%) or critical (5%). 80% of severe orcritical cases have one of
the following preexisting conditions: hypertension, diabetes, heart condition, obesity, cancer,
chronicobstructive pulmonary disease (COPD).

Li R Substantial undocumented infection facilitates the rapid dissemination of novel coronavirus (SARS-
CoV2). Science. 2020 Mar 16. pii: eabb3221. doi:10.1126/science.abb3221

Asymptomatic — Symptomatic
(70%)

(30%)
I |
|
Presymptomatic phase
(1-2 d before symptoms)
+
Asymptomatics
= ~“80% of infections .
Mild / moderate Severe
Occur via « undocumented » S G
transmitters (556) (15/3)
Severe Critical
(10%)  (5%)
Global Mortality Rate : ~ 3% High risk group: 80% of severe cases
v’ Varies between countries (cf 10% for SRAS in 2002-2003) (diabetes, Hypertension, Pulm HTA,
v’ ~Zero < 30 years cancers, obesity, COPD, Heart conditions)

v’ Progressive increase ~50 years
v Major increase > 70 years

Given that for COVID-19, the NOSE is both the gateway for the virus to enter the body and
its primary source of spread before even the patient becomes symptomatic, itis essential to
establish the first line of defence at this level. This spreadis very active several days before the
carrier has the first symptoms of the disease. Wearing acitizen maskis therefore proposed as
a PRELIMINARY protection to the "barrier gestures" (hand washing, social distancing) which
are also essential elementsin controlling the transmission of the virus.

Gandhi M, Yokoe S, Havlir D. Asymptomatic Transmission, the Achilles' Heel of Current Strategies to
Control Covid-1. NEJM April 24, 2020 DOI: 10.1056/NEJMe2009758

Note: COVID-19is different from previous coronaviruses (SARS and MERS) which were spread
only by coughingfromthe lowerairways once pulmonary infection was evidenced.




e A Simple conversation causes the emission of microdroplets at a distance that is totally
prevented by the interposition of a single layer of tissue. It has been calculated that a one-
second loud speech produces+/- 2600 microdropletsthat evaporate withinafew secondsso
as to reach a size that allows them to remain airborne for 8 to 14 minutes as an aerosol.
Depending on the viral load of saliva one minute of speech can produce between 1,000 and
100,000 such aerosolized virus-containing microdropplets. The length of person-to-person
contact time required for contagion may therefore have been overestimated and the
importance of conversation may have been underestimated; wearing a mask in public may
limit such transmission.

- Fineberg. Rapid Expert Consultaion on the Possibility of Bioaerosol Spread of SARS-CoV-2 for the COVID-19
Pandemic (April 1, 2020).

- Anfinrud, P., Stadnytskyi, V., Bax, C. E., & Bax, A. (2020). Visualizing Speech-Generated Oral Fluid Droplets with
Laser Light Scattering. New England Journal of Medicine. https://www.nejm.org/doi/full/10.1056/N EJMc2007800

- Stadnytskyi V, Bax C, Bax A, Anfinrud Ph. The airbome lifeime of small speech droplets and their potential
importance in SARS-CoV-2transmission PNAS : May 13,2020 https://doi.org/10.107 3/pnas.2006874117

e A collaboration of 4 Finnish research institutes enabled a supercomputer simulation that
showed the aerosolised cloud extends beyond 5 meters and persists for more than 5 minutes
after a simple dry cough in a well-ventilated supermarket, even contaminating customers in
adjacent aisles. (Vuorinen, University of Aalto, posted on the university's website on 6 April
2020). Sneezing has the same effect, only to an even greaterdistance.

© YouTube | Aalto University

Nebulised cloud 2 minutes after dry cough Nebulised cloud 5 minutes after dry cough

https://www.aalto.filen/new s/researchers- mode lling-the-spread-o f-the- coronavirus-emphasise- the-
importance-of-avoiding-busy

Bourouiba L . Turbulent Gas Clouds and Respiratory Pathogen Emissions : Potential Implications for
Reducing Transmission of COVID-19 JAMA on-line March 26, 2020

- See topic: How long does COVID-19 remain in the environment?

Aerosol and Surface Stability of SARS-CoV-2 as Compared with SARS-
CoV-1; N Engl J Med Letter 382;16 April 16, 2020 - Viability on objects :

o Airflow-dynamics studies, including studies performed with the use of computational
fluid-dynamics and multizone modeling could show that the SARS-virus (also a
coronavirus like that of Covid-19; SARS virus being named SARS-CoV-1, Covid-19virus
has been named SARS-CoV-2) could be transmitted by aerosols moving vertically
between appartementsviathe bathrooms air-shafts. It provoked alocal epidemicina
19-store apparment buildingin Hong Kong (Yu). The same model also showed thatthe
virus spread to two more buildings 60 meters down-wind. This epidemicspreadinginthe
coumpoung called Amoy Gardens contaminated 187 poeple and became alandmarkin
the history of epidemiology, specifically that of coronaviruses. The subject who
generated these particularly contaminant aerosols was very syptomaticand had an
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importantvirusload. This episode has questionned the traditional vision of
coronaviruses-transmission that only considered short-distance salivadroplets. It
demonstrated the possibility of long-distance airborne virus-loaded aerosols (Roy). The
accompanying editorial concluded, prophetically :

As perplexing as it may be, the peculiarity of the transmission of the SARS coronavirus in
Amoy Gardens may be a harbinger of unorthodox transmission patterns associated with
emerging infectious agents in the modern built environment.

The authors cited commercial airplanes, hospital publicspaces, schools...

A peculiarity of Covid-19is the number of asymptomatic people who feature highviralloads
(TClones, Berlin). One can not exclude that theyunconsciously spreadaerosol plumes over
dozens of meters, especially in protectedareas with air flows, similar to those already cited,
but also in large shopping centers, theaters and rest houses. However, such aerosol
contagions have notyet been proven for Covid-19.

-YulT, et al. Evidence of airborne fransmission of the severe acute respiratory syndrome virus. N Engl J Med. 2004
Apr 22;350(17):1731-9.

- Roy, CJ Milton, DK Airborne fransmission of communicable infection - the elusive pathway N Engl J Med. 2004
Apr 22; 350:1710 - 1712

-T. C. Jones et al. An analysis of SARS-CoV-2viral load by patient age. May 1,

- Stability and Viability of SARS-CoV-2. Letters in reply to vanDoremalen N Engl JMed 2020 May 14; 382(20): 1962-
6.

Figure 3. Model of the Movement of the Virus-Laden Plume.

According to our computational fluid-dynamics modeling, the buoyant plume (blue) rose from the air shaft between two
housing units in building E (yellow) and was carried by a northeasterly wind toward the middle-level floors in buildings
C and D. The L-shape structure (Panels A and B) was a nearby construction site that blocked the wind flowing toward
lower-level floors in buildings E, C, and D. The wake flow ofthe construction site created a region of negative air pressure
in the space between buildings E, C, and D (Panel B) that caused the plume to bend downward, toward buildings C and D.

e Viability on objects: The actual removal process of Personal Protective Equipment (PPE) is
associated with a significant spread of the virus. It is essential to follow a strict procedure to
avoid contamination of the caregiver, the staff memberhandling the removed equipment or
eventhe corridors and surrounding premises.

Wei Xiang Ong. Air, surface Environmental and Personal Proteciive Equipment Contamination by Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) from a Symptomatic Patient JAMA online
March 4, 2020
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How long does COVID-19 remain stable in the environment?

e The most recent study on the subject was released on April 16, 2020. It compares the
measurements made with the virus responsible for SARS and COVID-19 (renamed since
SARS-2). The results are as follows: both viruses persistin the environmentin a fairly
similarway. Therefore, we will limit ourselves here to COVID-19.

- In aerosols the virus remained in suspension for the whole duration of the
experiment (3 hours) but with a rapid fall in viable viruses concentration.
Computed half-life was 1.10 hour (confidence interval: 36 minutes to 2.40
hours).

- Thevirus staysviable (although at a concentration athousand timeslower) up
to 72 hours on steel or cardboard surfaces. It survives very poorly on copper
surfaces (a natural antibacterial agent).

Persistence of Coronaviruses on Surfaces

1
Plastic:
5 days

Seurce: | Hoap, infect, DOL hetprs /10,1016 o2
Note:

ity may than 85'F (30

Y Autors
may be COVID-19 was NOT included in this study.

e The small differences recordedin the environmental survivability of both viruses (SARS 1
and 2) do not explain the differencesinthe spread of these two diseases. The cause must
be looked forelsewhere:forexample, the high viral loads of SARS-2virus (=COVID-19) in
the upper respiratory tract of infected patients and the potential for infected people to
spread the virus for several days before having symptoms.

e These findings are important in developing strategies to prevent the transmission of the
disease.

van Doremalen N, Bushmaker T.Aerosol and Surface Stability of SARS-CoV-2 as compared with SARS-
CoV-1; N Engl J Med Letier 382;16 April 16, 2020
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Why is the coronavirus pandemic so dangerous?

e COVID-19virusis a coronavirus different enough from previous ones thatnooneisimmune.

e Inaddition, there are two peculiarities in the mode of transmission of COVID-19 that explain
such a speedy spread.

o This virus is transmitted mainly and very easily through the respiratory tract, via
droplets, or microdroplets and aerosols of microparticles from the upper respiratory
track. Salivadroplets emitted during casual conversation range is less than two meters,
that of microdroplets shed when coughing is 2 to 4 meters, but that of the cloud of
virus nebulization when coughing or sneezingis 6to 9 meters, a cloud that can persist
locally for more than five minutes or can disperse the virus much furtherin current air
flows.

(see Modes of transmission of Coronavirus)

o Please note thatamajorityof aerosols originate fromdroplets and microdroplets after
some of theirwaterevaporates to leave particles small enough to stay airborne. This
explains why fabric masks can notably diminish aerosol production.

Papineni R, Rosenthal F.The size distribution of droplets in the exhaled breath of healthy human subjects.
J Aerosol Med. 1997 Summer;10(2):105-116

Distance de dispersion des particules d’aérosols d’un individu source pour le SARS-CoV-2
(origine: postillons, éternuements et/ou de toux ....mais aussi parole et respiration)
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Les valeurs de vitesse sont données a titre indicatif et selon des
modélisations récentes; de nombreux facteurs atmosphériques -
humidité, temperature, flux d’air (vent, air conditionné) — ainsi qu'une
charge virale élevée peuvent toutefois modifier la dispersion des
particules d’aérosol et accroitre la distance de projection !

e The majority of infected people have no symptoms for the first few days, but are already
spreading the virus; this “presymptomatic” spreading window lasts a couple days on average
but can last up to 15 days; it concerns half of the infected people. This is a major mode of
transmission of the COVID-19virus.

e About30% of the infected people will not feelill; they are called the asymptomatic group.

Gandhi M, Yokoe S, Havlir D. Asymptomatic Transmission, the Achilles’ Heel of Current Strategies to
Control Covid-1. NEJM April 24, 2020 DOI: 10.1056/NEJMe2009758
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o The symptomsforthis disease are most fickleand make clinical diagnosis uncertainin the less
severe, but equally contagious forms:

O

O O O O O O

Loss of taste and/or sense of smell
Intense headaches
Intense and sudden weakness, linked toadrop in blood pressure
Muscle aches
Diarrhea (more commonin children)
Fever
Pulmonaryinvolvement :
= Cough
= Shortness of breath (dyspnea)
= Feelingof asphyxiation

Desaturation (blue blood)
CT scan with bilateral lesions with frosted glass appearance.

o Hypercoagulation leadingto emboli, heart attacks, brain damage.

o Directheartinflammation, with arrhythmias

SARS-CoV-2
&> =

A cross section shows
immune cells crowding an
inamed alveolus, or air
sac, whose walls break
down during attack by the
virus, diminishing oxygen
uptake. Patients cough,
fevers rise, and breathing
becomes labored.

2 Liver

Up to half of hospitalized
patients have enzyme levels
that signal a struggling liver
An immune system in
overdrive and drugs given
to fight the virus may

be causing the damage.

3 Kidneys

Kidney damage is common
in severe cases and makes
death more likely. The virus
may attack the kidneys
directly, or kidney failure
may be part of whole-body
events like plummeting
blood pressure.

5 Brain

Some COVID-19 patients have
strokes, seizures, confusion,
and brain inammation. Doctors
are trying to understand which
are directly caused by the virus.

6 Eyes

Conjunctivitis, inflammation
of the membrane that lines
the front of the eye and inner
eyelid, is more common in
the sickest patients.

7 Nose

Some patients lose their sense
of smell. Scientists speculate
that the virus may move

up the nose’s nerve endings
and damage cells.

8 Heart and blood vessels
The virus (teal) enters cells,
likely including those lining blood
vessels, by binding to ACE2
receptors on the cell surface.
Infection can also promote blood
clots, heart attacks, and cardiac
inammation.

Source : V. ALTOUNIAN/SCIENCE
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Scanner Pulmonaire de patients COVID-19

i

Infection virale Cytokine Storms
(charge virale) (auto-immunity)

https://ewew.vit.be/vitnws/en/2020/03/17/lung-scans-covid-19-thirtysomethings-show-scary-picture/

e The disease canbe seriousand even fatal in a significant proportion of individuals, espedially
but not only in the elderly. Inits severe forms, Covid-19is a multi-organ disease targeting
mainly but notonly blood vesselsinthe lungs, liver, kidneys and heart. People whoare already
hypertensive, have a cardiac condition and are suffering from cancer have a high mortality
rate.

Guan W-jie, Liang W-hua, Zhao 'Y, et al. Comorbidity and its impact on 1590 patents with COVID-19-19
in China: A Natonwide Analysis. Eur Respir J. 1 April 2020; in press
(https://doi.org/10.1183/13993003.00547-2020).

Fei Zhou, MD 1 Ting Yu, MD 1+ Ronghui Du et al. Clinical course and risk factors for mortality of adult
inpatients with COVID-19-19 in Wuhan, China: a refrospectve cohort study. Lancet March 11, 2020
DOl:htips://doi.org/10.1016/S0140-6736(20)30566-3

Murthy S, Gomersall CD, Fowler RA. Care for Criically Il Patients With COVID-19 JAMA Published
online March 11, 2020 doi:10.1001/jama.2020.3633

Arenz M Yim E et al. Characteristics and Outcomes of 21 Critically Ill Patients With COVID-19-19 in
Washington State JAMA. Published online March 19, 2020. doi:10.1001/jama.2020.4326

e Foryetunknownreasons, women are less often affected than men, and children even lessso.
(Read: Are patients of African descent at high risk of getting COVID-197?)
(Read : Children and Covid-19)

Gudbjartsson DF, et al. Spread of SARS-CoV-2 in the Icelandic Population. April 14, 2020, at NEJM.org.
DOI: 10.1056/NEJM0a2006100

Jones TC, C. Drosten. An analysis of SARS-CoV-2 viral load by patient age. May 1, 2020.

e The major dangers of this pandemiclieinits consequencesto:

o PublicHealth : heavy tensions on the hospital structures with the potential to break
down other essential programs (malaria). Il low income countries insufficiently
protectedfirstline personnel may pay a heavy toll to Covid-19.

o Society:the high mortality of high-risk peopleimposes lock-down policies,

o Economy: closure of non-essential stores, majorloss of income inthe wholeinformal
economy (dominantinlow-income countries), bankruptcies...
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Children and Covid-19

It seems that Covid-19 only rarely affects children. In China a report from the Chinese Center for
Disease Control and Prevention about 72.314 Covid-19cases, dated 26th of February, states thatonly
1% were lessthan 10 years old.

Wu Z, McGoogan JM..Characteristics of and Important Lessons From the Coronavirus Disease 2019
(COVID-19) Outbreak in China: Summary of a Report of 72 314 Cases From the Chinese Center for
Disease Control and Prevention. JAMA. 2020 Feb 24. doi: 10.1001/jama.2020.2648. [Epub ahead of
prinf]

In Wuhan, among 1,391 childrentested at the children hospital 171 (12.3%) were positive for Covid-
19 (PCR). The mean age was 6.7 years; 41.7% developed afever; 27 (15.8%) never had any clinical nor
radiological symptoms while 12 had radiological signs of pneumonia without any clinical infectious
symptom; 3 children were admitted to the ICU and ventilated : all three had severe pre-existing
conditions.

Lu X et al. SARS-CoV-2 Infecion in Chidren March 18, 2020, at NEJM.org. DOI:
10.1056/NEJMc2005073

On the 25™ of March Italy reported 69,176 Covid-19cases ; 1 % (692) were lessthan 18 yearsold; 76
(11%) were admitted in hospital, and none died. The study ‘CONFIDENCE’ followed a cohort of 100
children admittedinthe emergency room and tested positive for Covid-19 (PCR) average age was 3.3
yearsold,among them 40 aged less than 12 months. No family source of infection could be found for
55 of the 100 children. (In Italy the lockdown was decided late and this may have reduced the relative
role of family contagion). 21% of the cohort had no symptom, 58% had mild symptoms, 19% were
moderatelyill, 1% had severeillness, and 1% were in a critical state. For only 4%, blood oxygen <95%
was recorded and these had typical radiology images of pulmonary involvement. Nine children needed
respiratory assistance (no details given) ; none died.

Parri N, Lenge M. Children with Covid-19 in Pediatric Emergency Departments in Italy May 1, 2020, at
NEJM.org. Letier. DOI: 10.1056/NEJMc2007617

Iceland (population : 365,000) launched a large PCR testing campaign, 1)- targeting people who had
contacts with Covid-19 patients and 2)- testing two control populations (one on voluntary basis, the
other at random). Data confirm a relative immunity of children to Covid-19. A total absence of
penetration within children among controls was a surprise.

ICELAND Targeted tests Tests open fo the population
children <10y, positive (%) 38 / 564(6,7%) 0 /848 (0%)
All >10Yy, positive (%) 1.183/ 8.635(13,7%) 100/12.232 (0,8%)

Gudbjartsson D etal. Spread of SARS-CoV-2 in the Icelandic Population. April 14, 2020, at NEJM.org.
DOI: 10.1056/NEJM0a2006100.

The conclusion was that most sick children had mild symptoms only lasting 2 or 3 days, with
headache and fever, while a minority developed areadily resolving pneumonia.
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However, children may harbour the virus and spread the disease just like adults, with comparable
viral loads. (TC Jones, Charité hospital, Berlin, Mai 2020). Such risk could only be proven the day
nurseries and schools will reopen onalarge scale. (TCJones, hopital de la Charité, Berlin, Mai 2020).

T. C. Jones et al. An analysis of SARS-CoV-2 viral load by patent age. May 1, 2020.

Charge Virale dans la population allemande ( Prof Drosten, Hopital Charité, Berlin)

La charge virale des enfants et des adultes est similaire !
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Figure : Viral load in the German population (Prof Drosten, Charité Hospital, Berlin)
The viral loads (vertical scale) of children and adults are similar, although children are less numerous.

In Singapore, a 6 months-old infant apparently in good health was admitted to the hospital with his
Covid-19 parents because nobody else could take care of him. The baby was tested positive every day,
with high viral loads, and was tested negative forthe firsttime on day 17. The sole symptom he ever
developed was atemperature of 38.5°C lasting only one hour. His faeces tested positive on day 9. His
mother’s milk was tested onday 11, negative.

Kai-gian Kam, Chee Fu Yung, et al. A Well Infant with Coronavirus Disease 2019 (COVID-19) with High
Viral Load February 2020 Clinical Infectious Diseases.

https://academic.oup.com/cid/advance-article-abstract/doi/10.1093/cid/ciaa201/5766 416

It was concluded that children, even babies, can spread the virus. This will only be verified on alarge
scale when nurseries and schools reopen, mixing populations again.

A case report from Texas said that newborns may develop severe complications from Covid-19, that
responded to conventional treatment protocols.

Coronado Mufioz A et al. Late-Onset Neonatal Sepsis in a Patient with Covid-19 April 22, 2020, at
NEJM.org. DOI: 10.1056/NEJMc2010614
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Covid-19 and Kawasaki syndrome in children

In Norway (24" of March) a 40 yo Covid-19 positive man was reported to develop haemo-phagocytic
lympho-histiocytosis.

The 27™ of April the PICS (Paediatric Intensive Care Society of Great-Britain) issued a statement in
response to anemailalertfrom NHS England highlighting a smallrisein the number of cases of critically
ill children presenting with an unusual clinical picture with overlapping features of Toxic Shock
Syndrome and atypical Kawasaki disease with blood parameters consistent with severe Covid-19.
Abdominal pain and gastrointestinal symptoms were acommon feature as was cardiac inflammation.
The statement quoted a case report (JonesVG) as well as the previously suggested linkbetween severe
Covid-19 and hyper-inflammation or cytokine storm syndrome, as well as macrophage activation
syndrome and haemophagocyticlymphohistiocytosis. One child died in London.

Tveito K. Cyfokine storms in COVID-19 cases? Tidsskr Nor Laegeforen. 2020 Mar 23;140. doi:
10.4045/tidsskr.20.0239. Print 2020 Mar 24.

Google : PICS-statement-re-novel-Kawasaki-C19-presentation-v2-27042020.pd f

Jones VG et al. COVID-19 and Kawasaki Disease: Novel Virus and Novel Case. Hosp Pediatr. 2020 Apr
7. doi: 10.1542/hpeds.2020-0123. [Epub ahead of print] PMID:32265235 DOI:10.1542/hpeds.2020-0123

The 5™ of May the Complex Congenital Cardiac diseases centre of Necker hospital in Paris issued a
statementabout 20 Covid-19 positive children reportedin France overless than 3 weeks with similar
symptoms. « A treatment with IV immunoglobulins seems to improve the clinical state of patients
rather fast, even if several children initially needed inotropic and/or vasopressive support and even
Extra-Corporeal Membrane Oxygenation ».

-https:/lwww.carpedemm3 c.com/myocardite s-vascularite-infiammatoire-e t-covid-19

The physiopathogeniclink between Covid-19and Kawasaki is still poorly understood.

Kawasaki syndrome is a very rare paediatricillness(1/8,000), following usually acommon infection. It
is characterised by lesions of the arteries, like the coronary arteries of the heart which then develop
aneurisms (« herniae ») sometimesleading to myocardialinfarctions. Diagnosed early, most of the time
this disease responds wellto treatment.
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Are patients of African descentat high risk of getting COVID-197?

From the beginning of the epidemic in Belgium, we were struck by the unnaturally high
proportion of patients of African origin showing the most severe form of the disease: these
patients were occupying 15% of the resuscitation (ICU) beds in Belgium, far more than their
proportioninthe general population.

In the United States nearly 70% of the casualties are African-Americans.
Socio-economiccauses orgeneticcause?

A study published in the form of a letter on April 14th 2020 by the University of Ghent (in
Belgium) establishes a connection between several known facts and epidemiological data
from some thirty countries.

The rationale can be summarised as follows:

o Coronaviruses have as entry point on the surface of target cells the antigen (and
angiotensin hormone receptor) ACE, which is found in high concentrations in the
nasal mucosa.

o Several variants of this receiver exist,

o COVID-19 has a different affinity for the various variants of ACE, with the maximum
affinity forthe ACE-1-Dform,

o the proportion of the population carrying the ACE-1-D allele is documented and
varies from country to country, with the highest proportionin Africaand the lowest
inthe Far East

o The team in Ghent matched the incidence statistics of COVID-19 in different
countries with their proportion of carriers of the ACE-1-D allele and reported a strong
relationship between the two.

All this remains to be consolidated, but this does notseemto be good news for Africa, which
lacks the means to effectively treat the most severe forms of the disease. This information
therefore emphasizes that the strategy of preventing contagion must take precedence over
therapeuticmeasures, as prevention is the actionmost likely to reduce the number of infected
people. Once again: taking actions upstream of a phenomenon is more effective and less
costly.

Delanghe D, Speeckaert M, De Buyzere M. COVID-19-19 infections are also affected by human ACE1
D-I polymorphism. Clinical Chemisty and Laboratory Medicine (CCLM) | Ahead of Publicaton DOI:
https://doi.org/10.1515/cclm-2020-0425 | Published online: 14 Apr 2020

Vaduganathan M, Vardeny O, et al. Renin-Angiotensin-Aldosterone System Inhibitors in Patients with
COVID-19-19 N Engl J Med March 30, 2020 DOI: 10.1056/NEJMsr2005760

Vibha Bhathagar, et al Angiotensin-convertng enzyme gene polymorphism predicts the tme-course of
blood pressure response to angiotensin converting enzyme inhibiton in the AASK frial J Hypertens. 2007
October ; 25(10): 2082-2092. doi:10.1097/HJH.0b013e3282b9720e.

Zhang H, Penninger J et al. Angiotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2 receptor:
molecular mechanisms and potental therapeutic target Haibo Intensive Care Med (2020) 46:586-590
htips://doi.org/10.1007/s00134-020-05985-9
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What's a face mask?

A face mask is a filterworn in front of the face.

It may serve atwin function: to protectthe weareror protectingthose around them.

Face Masks intended to protect the wearer

are mainly used in industry to protect the worker from toxic products or products that may
settle inthe lungs. They can also be worn to protect against urban pollution. Such masks must
fit tightly around the face to prevent any toxic air from around the mask to get through. Of
increasing protective value they are named FFP1, FFP2 and FFP3. The entire surface may be
filtering, but for FFP3 they are airtight and all the inhaled air is forced through an aperture
fitted with a filter more or less specific to the contaminant(s) to be removed. FFP2 and FFP3
are used in specific circumstances in medicine such as ICU. They are not the subject of this
paperbecause they have no use in the publicspace.

Face Masks designed to protect a person from the air exhaled by others
in the surroundings are mainly used in medicine. In the operating room, for example, each
staff member wears a so-called surgical mask to reduce the presence of bacteria in the
ambient air. This is one of the measures to reduce the infection rate of patients undergoing
surgery. These masks are not airtight but are filtering masks. It is estimated that they are
capable of removing more than 99% of exhaled bacteria, the majority coming from the nose
and mouth of mask bearers. The air in operating theatres is rapidly renewed (more than ten
times perhour) and the number of bacteriain suspension thereforeremains extremely low.

Figure : surgical mask (Photo Ph Baele)

FFP2 FFP3

Figure (advertisement photos, internet) : respiratory protection masks.
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What is a filter? Are there various types of filters?

o Afilterisasystemfortrappingcertain contaminants in waterorair. To putit simply, thereare
two types.

Screen-filters:

This is a membrane the surface of which features holes smaller than the particles to be
captured. They are used all over the place. Think of these small pillars fencing off roads
that are forbidden to cars: the distance between each pillar is calculated to prevent cars
fromgoingthrough. Itisthe same approach thatis used atall levelsfrom factory chimneys
to the membranes of heart-lung machines allowing oxygen molecules to cross into to the
blood without the bloodflowingout. Surgical masks are screen filters made up of awoven
material so tightly woven that bacteria are retained while air passes through. The holes in
the screen filters will gradually clog with trapped particles until they become completely
blocked. Therefore, they have afairly limited useful life. Their surface must be washed to
make them usable again. But not all screen filters are washable. The majority of medical
filters are not washable.Someare, butthe fibersdowngrade and the mesh loosenup: the
performance decreases with the number of washes.

Depth-filters:

These are materials through which air or water will percolate and where the impurities to
be removed will be retained. An exampleis the sand banks through which waterintended
for consumption passes. Other examples are the cigarette filters and HEPA filters (High-
Efficiency Particulate Air, or High-Efficiency Particulate Absorbing and High- Efficiency
Particulate Arrestance), that remove more than 99% of particles <0.3 um diameter.

Figure : HEPA filter (source wikipedia): model showing the way particles are eliminated :

impaction, interception, brownian movement.
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Basically, the materialthat retains the impuritiesis notimperviousto them, but the impurities will
latch on to it because the meandersimposed onthe flow slow it down and the impurities, which
are heavier and less fluid, accumulate within the filter. Their action could be compared to a
network of very narrow streets through which traffic would have to pass to reach the other side
of a city. It is easy to understand that as soon as a delivery man has to stop, a trafficjam spawns
and an entire street is blocked. What happens with this type of filteris that it quickly creates
preferential routes where the flow is faster and where no contaminants would be caught. They
lose their effectiveness long before they become completely blocked. They must be replaced at
regularintervals depending on the density of the contaminants to be trapped and the flow rate of
the fluid to be purified. The filter media chosenare very specificto each use. Charcoal is frequently
used because it retains many toxic substances: it is used in some individual masks for industrial
workers, they are also found in gas masks. In both cases the filter cartridge must be replaced
regularly.

e Some safety masks usedin intensive care or in microbiology labs are depth masks whose
cartridges must be replaced regularly.

e Tests: The same technologies are used to test pollution masksand medical masks. Medical
masks are not normally tested with real bacteria or viruses, but with particles of the size
of the pathogens you wantto capture.
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s the surgical mask efficient for capturing a virus?

A recentstudy on patientsrevealed that surgical masks are effective in filtering flu viruses or
coronaviruses, but not rhinoviruses, which also cause colds. It has also shown that some
asymptomatic patients shed droplets (>5microns) or aerosols (<5 microns airborne particles)
containingviruses, including coronaviruses, and that the surgical mask does retain them.

Leung, N.H.L., Chu, D.K.W., Shiu, E.Y.C. et al. Respiratory virus shedding in exhaled breath
and eficacy of face masks. Nat Med(2020 3 April). htips://doi.org/10.1038/s41591-020-0843-2

Theoretically the so-called “surgical” mask is only a mask against projections,i.e. a class 1
medical device according to the European directive 93/42/CEE
There are two sub-categories:
e Typel masks; filtering 95% of bacteria
e Typell masks; filtering>98% of bacteria
Type |l masks are, in turn, divided into the Normal kind and the R kind,
which are tighterand more resistantto projections.
In contrast with FFP2 masks (reserved for ICU and Covid-19 units) the surgical masks are not
meantto provide protection against virus penetration.

—
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The reason why surgical masks do intercepta proportion of exhaled viruses is that particles <0.3 mm
do not move linearly but erratically. Therefore they no longer obey linear movement physics that
define impurities-to-filter apertures.

(Read: Is a face mask made of household fabric efficient for intercepting a virus?)

Finally, surgical masks are oftenmade electrostaticso as to attract virus proteins to better catch them.
(Read: Can a commercial mask be washed for reuse?)
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Can a commercial mask be washed for reuse?

Some firms sell "washableand reusable" masks. What aboutthem?

o After washing with soap and water and drying, there is a 21% loss in filtration
efficiency. Thisdropis due tothe loss of the electrostatic charge of the masks fibers.

o Some firmssell (washable) cotton masks with an N95 filter, the latteris not washable.
o Isitpreferable to soak the mask in alcohol (70% isopropanol)? No, there is a loss of

filtering efficiency of 37to 47% for particles larger than 0.3 microns. The reason being
the same as washing with soap:loss of the electrostatic properties of the mask fibers.

The answeris therefore NO: washing acommercial mask does not extend its useful lifespan.

https://smartairfilters.cm/en/blog/washing-masks-effective-virus/
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s a face mask made of household fabric efficient for intercepting a virus?

Smart Air is a social enterprise based in China, India, Mongolia and the Philippines interested in
controllingair pollution and its effects. It defines its mission as follows:

Smart Air is a social enterprise dedicated to helping people protect themselves from the harms of air pollution
through education and cost-effective purifiers.

e SmartAirspecializesinthe production of air pollution filters. It has put on its website a series
of pages concerning individual face masks, including analyses on the performance of fabric
face masks.

o https://smartairfilters.com/en/blog/category/masks/

e Forthoseinterestedinthe methodological details of the tests used:
o https://smartairfilters.com/data/en/raw-data/and:
o  https://smartairfilters.com/en/blog/what-is-pm0-3-why-important/?rel=1

e Let us just remember that particles smaller than 0.3 microns do not behave like the larger
ones and are paradoxically easierto capture because they move erratically (and not in a
straightline, specialists call this the "Brownian motion") and because they collide more easily
inthe materials encountered.

e In particular, this firm has published a comparative study of the filter materials used to make
medical masks.
https://smartairfilters.com/en/blog/best-materials-make-diy-face-mask-virus/

e Theirconclusion: YES, the single layer cotton mask has a non-negligible efficiency of about
50% of that of the surgical mask. This filtering power can be furtherincreased by various
manufacturing features. Homemade fabric masks have indeed a poorer performance than
surgical masks or N95/FFP2 masks. However, wearing a homemade face mask for more than
3 hours did not affect theirfiltration capacity. On the contrary, as itabsorbs some of the breath
moisture this enhancesslightly the filtration capacity of homemade fabric masks. With surgical
masks, on the otherhand, thereis a dropin effectiveness with time owingto the moisture in
the breath.

e Homemade masks are also efficient with children, albeit with 8% less efficiencyin children.

Anna Davies , Katy-Anne Thompson , Karthika Giri , George Kafatos Testing the Eficacy of Homemade
Masks: Would They Protect in an Influenza Pandemic? Disaster Med Public Health Preparedness.
2013;0:1-6 Volume 7, Issue 4, pp. 413-418

van der Sande M, Teunis P, Sabel R. Professional and Home-Made Face Masks Reduce Exposure to
Respiratory Infections among the General Populaton. PLoS ONE 2008; 3(7): e2618.
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Are all materials equally good to make DIY fabric face masks ?

e NO, some have a betterfiltering factor than others.

e But
wor

e Toc

comfort should be reckoned with : a face mask giving little comfort, is more likely to be
nimproperly ortoorarely.

ompare the filtering power of materials: see

https://smartairfilters.com/en/blog/best-materials-make-diy-face-mask-virus/

e To compare the other respective qualities of the materials: read the opinion of a textile
engineerwhoisalsoadressmakerblogger:
https://coutureetpaillettes.com/mes-coutures/masqgues-tissus-prevention-coronavirus/

The two fibres most used by industry are cotton and polyester.

COTTON POLYESTER
Positive aspects Negative aspects Positive aspects Negative aspects
- natural fiber - hydrophilic:absorbs up - hydrophobic: does not | - man-madefiber
- flexible fiber to 20% water absorb moisture - rough touch
- breathable fiber - Mild humidification - electrifies easily - loss of its textile properties
- High temperature improves by 5% its - (thus attractingparticles) above 30/40°C (deforms and
washable without loss of capacityto intercept - good rubbingresistance wrinkles)
properties particles <0.3 pafter3 - Cannotbe washedat60°C
- little prone to maceration hours andimproves
immediatelyits capacity
to stop micro-droplets
generated byspeech.

Sources of the table : completed and modified from :

- https://coutureetpaille ttes. com/me s-cou tures/masque s-tissus-prevention-coronavirus/

- htips://smartair filters. com/en/b log/diy-ho me made- ma sk-protect-virus-coronavirus/?rel=1

- Anfinrud P, Stadnytskyi V. Visualizing Speech-Generated Oral Fluid Droplets with Laser Light Scattering
(Letter) N Engl J Med April 152020 DOI: 10.1056/NEJMc2007800

There is more than justfiltering power: that polyesterhasa betterfiltering powerbutis also
a better carrier for bacteria is acknowledged. This is significant in tropical environment.
Housewives all know that underwear containing polyesteris more prone to body odourthan
cotton, a sign of bacterial proliferation. Yet the mouth is full of bacteria that comes with our
breath...

Avoid "treated" cottons: wax, plasticized or odicoat...
Avoid loose cotton as well: lace, English embroidery, double cotton gauze...

In practice, two different cotton fabrics are preferred: one, woven more tightly, for the
external face ofthe mask,the other fortheinternalface. One of the objectivesis to guarantee...
that there will be at least one fairly more tightly woven fabric than the other one, so as to
generate a more turbulent flow when passing from one layer to the other, which leads to
greater erratic movement of the particles <0.3 microns and therefore a better chance of
capturingthem.

A single layer of tightly woven cotton already intercepts ~80% of particules <0,3 microns if
the mask is well fitted, i.e. better than a surgical mask according to Konda. Ideally an
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electrostatic filter will be added behind the strong cotton layer, in order to intercept up to
95% of <0,3 microns particles. All these values plummet with ill-fitted masks of any kind.

Cloth Mask

, ®
—
»
3 » ’
B e
. 2
] ;y » https://pubs.acs.org/doi/10.1021/acsnano.l
s ° 0c032527?fig=tgr1&ref=pdf
- . » - .
- Y .
, Mechan Electrostatic
Aerosol eChaniCa’e&®&™ Filtration

Filtration

Figure : cfr reference Konda.

- Konda A, et al Aerosol Filtration Efficiency of Common Fabrics Used in Respiratory Cloth
Masks ACS Nano April 24,2020,D0I: 10.1021/acsnano.0c03252

e Therefore itis suggested to put an electrostatic filter inside the pouch of the citizen mask
because suchfilters
o Do nottolerate being washed at 60°C and
o Loosetheirelectrostaticproperties after beingwashed.
Those single-use filtersinsertedinside the pouch may be removed afteruse in orderto wash the
citizen mask. A new filter will only be inserted inaclean and dry mask.
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Does kitchen paper have a filtering capacity?

e YES, butlow:a single layerof kitchen paper stops 23% of 0.3 micron particles.
e Addingasecondlayerstops 33% of these particles.
e '"Betterthannothing," the authors conclude.

e |tis possibletoaddoneor twolayersof kitchen paperin masks made of two layers of cotton
sewnintoan envelope:

e Against COVID-19: https://www.opensourceagainstcovid19.org/fr/

e https://smartairfilters.com/en/blog/paper-towel-effective-against-viruses-diy-mask/
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Are there any arguments other than the filtering power of masks to favour their
widespread use in the event of an outbreak of respiratory viruses?

e Wearinga face mask restricts the often unconscious gestureswhich make us touch our mouth
or face with ourhands.

e Wearinga face mask is obviousforall to see... justlike the nose in the middle of the face! ltis
therefore easier to monitor than other protective measures: confinement, physical distance
betweenindividuals, frequent hand washing.

e Wearing a face mask is a visible and permanent reminder of the very existence of a danger
thatisinvisible.

e Wearinga face mask makes everyone feel responsible creating the feelingthat everyone can
become an actor in a fight rather than passively undergoing an event that is out of one's
control. Thisisanimportantargument for the authorities, who have a clearadvantagein taking
the lead with this measure.

e |tis better to convince. An obligation is often felt as an externally imposed constraint and
triggersresistance.

e Wearing a face mask on a large scale puts everyone in the same boat: potentially creating a
feeling of solidarity among the population towards the ordeal everyone is going through.

¢ Finally, the fabric homemade face mask can build up the national strategic reserve that can
be mobilised in less than 24 hours! As in the Far East, if the population puts on the mask at
the slightest epidemicalert of arespiratory-transmitted pathogen, afirst barrierto the spread
of the disease isimmediately erected. The BBCPandemicexperiment (see this theme et the end
of document) has shown how crucial the first 72 hours are in containing an epidemic.
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What's the point of wearing a face mask in public or at work?

e The primary purpose of masksis to protect others: that's the reason for wearingthemin the
operatingroom.

e However, the face mask also protects the wearer
(read: Is there any scientific evidence that the mask could be useful?)

e Animportantconceptisthatof MUTUALPROTECTION: the aimis not to protect the individual
as such, butto curb the spread of arespiratory-transmitted virus by reducing its aerosolisation
fromthe wearerand reducingitsinhalation by potential recipients. Both are equally important,
but the prior has more impact as acting upstream is always more efficient. A single
disseminator could very well infect several people.

e |[fyouandsomebodycomingalonginastore both wearamask, and let us supposethat person
is ‘infected’, your mask and that person’s will considerably diminish your risk to be
contaminated...Butif you are theinfected onethenthe other person will be protected. Mutual
protection considerably reduces virus spread in the community.

e Thetruthis: neitheryounorthe personfacingyouknow who carries the virus!

e This epidemic has brought out the notion of "MOBILE INDIVIDUAL CONFINEMENT "
(Newspaper Le Monde): wearing aface maskis like wearingthe home where one is confined,
somewhat like the turtle protectsitselfby wearingits own shell!

Newspaper Le Monde, Published on Sunday, March 22, 2020 at 10:06 a.m. Letter from Florence de
Changy, Hong Kong correspondent for Le Monde, RFI and Radio France, to Martin Hirsch, Director of
Assistance Publique-Hopitaux de Paris. From Hong Kong: "l am stunned to hear authorities confinuing
fo claim that a face mask is next to useless ".

e Hence the factthat some governments are using that very conceptto advocate the use of face
masks when phasing outlockdown. Betterlate than never...
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Does a face mask decrease the release of micro-droplets of saliva when
speaking?

YES :

e The upperlineinthe Figureillustrates the number of drops and microdroplets emitted when
the same sentence ("StayHealthy") is pronounced threetimes, less and less loudly. Each peak
correspondstoone sentence. It showsthe quantity releasedis higher when the toneis louder.
In another paper the same team computed the number of virus-laden droplets are emitted

that end up as aerosol every minute of aconversation.

e The lower trace (big red arrow) was recorded under the same conditions while the speaker
was wearing a single layer of slightlydamp cloth in front of his mouth: almostno microdroplets

emitted.
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Visualizing Speech-Generated Oral Fluid Droplets with Laser Light Scattering

(Letter) N Engl J Med April 15 2020
- Stadnytskyi V, Bax C, Bax A, Anfinrud Ph. The airborne lifeime of small speech droplets and their potential
importance in SARS-CoV-2 transmission PNAS: May 13, 2020 htps://doi.org/10.1073/pnas.2006874117

e Inreplytothispublication,itwasrecalled that breathing and speaking also generate aerosols
of much smaller particles that can penetrate deeper into the lungs, as far as the alveoli. The
COVID-19virus can remaininfectiousin these aerosols for severalhours. This underscores the
importance of wearingamask duringa conversation.

- Meselson M. Droplets and Aerosols in the Transmission of SARS-CoV-2 N Engl J Med April 17 2020
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What about protective visors ?

¢ In medicine, a protective visor is never worn alone : it only deflects or intercepts saliva
droplets coming from a patient undergoing a manoeuvre that makes him cough, sneeze or
spit: a deep nasal swab for Covid-19 diagnosis, inserting or removing an endotracheal tube,
respiratory therapy, bronchial aspiration... One of the objectivesisto protectthe eyes of the
operatorbecause the viruscan penetratethe conjunctiva, arare mode of disease transmission.
Wearing protective goggles achieves the same result.

e Avisoris not airtight. At inspiration the air flux comes from the sides of the visor, and it will
go the same way back at expiration. Each respiratory cycle yields rapid air flows from the
outside tothe lungsviathe airways and back out from the lungs through mouth and nose.

o Aerosols follow these respiration airflows along the sides of the visor. As far as the Covid-19
virusis concerned, a visor provides no protection at all againstaerosols neitherto its wearer
nor to the people he/she may be facing. (Read : Modes of transmission of coronavirus).

e Avisor does not absorb anything : as soon as it is soiled, its surface must be cleaned with a
virucidal solution, according to a standard operating procedure. Decontaminating its parts is
more complex than cleaning a cotton mask. One may notsteriliseavisorin astandard hospital
autoclave that works at 100°C.

e Avisor has no filtering capacity : it is worn IN ADDITION TO A MASK. The mask is needed to
intercept small size particles (like viruses) when inspired or expired air passes through the
depth of its fabrics. (Read : What is a filter? Are there various types of filters?)

e Wearinga visor alone only makes sense for jobs where the worker must be protected from
direct (= straight line) projections of relatively big particles. Those visors are then adapted to
the type of materialsthey mustintercept.

e Visorsare a complementary mode of protection. They are costly and can therefore notbe
distributed onalarge scale, especially in low-income countries.
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:‘k “ £
| S

Photos Ernest Ahounou & Frangoise Legros
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Is it possible to prove scientifically that the general wearing of the face mask is

HELPFUL? And is it possible to scientifically prove that the general use of the
mask is UNHELPFULL?

e The answeris NO, to both questions! This is the answer given by a microbiologist

specialized inthisfield:Alan Burch, University of Berkeley, interviewed on the evening
of April 1st by James Griffiths, CNN.

e Consultalso: https://www.cochranelibrary.com/cca/doi/10.1002/cca.2965/full
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Why is it impossible to scientifically prove the usefulness and uselessness of
wearing a face mask in public?

Ideally, to meet the criteria of "evidence-based medicine", a prospective randomized study
with a control group would be required, with a masked group and an unmasked group being
numerically equal. For obvious reasons a so-called "double-blind" study is impossible, the
very principle of these studies being that neither the patient nor the doctor knows who is
receiving conventional treatment and who is receiving the new treatment: it is obviously
impossible notto know whois wearing a face mask!

There is, however, a German prospective study comparing three series of households in
which there was a case of seasonal flu, randomly allocated to three different strategies:
wearing a face mask, wearing a face mask together with hand washing, and no spedific
instructions. The first two groups experienced significant less flu transmission.

An Australian prospective study came to the same conclusion regarding the transmission of
various forms of influenza, despitelow complianceto face mask use in the study population.

However, these situations are not comparable toan epidemicnorto the general wearing of
face masks ina population.

Suess, T. The role of facemasks and hand hygiene in the prevention of infuenza fransmission in
households: results from a cluster randomised frial; Berlin, Germany, 2009-2011. BMC Infect. Dis. 2012
Jan 26; 12:26, [publishedOnlineFirst2012/01/28]

Mac Intyre CR et al: Face mask use and control of respiratory virus fransmission in households. Emerg
Infect Dis 2009, 15(2):233-241.

From an ethical standpoint, considering banningthe use of masks in one city and making it
mandatory in another city of similar size but sufficiently remote poses obvious problems,
though this would be the only way to measure the efficiency of this measure in real life
conditions, all otherthings being equal.

In practice, also, such a study is impossible because:
o whole populations are already accustomed to the general wearing of face masks
and wearthem:
= as soon as the individual experiences the slightest respiratory symptom:
runny nose, sore throat, slight cough...
= assoonas some information orrumors of an outbreak circulate.
Itistherefore impossible inthese countries to setup a control group.

o theotherpopulations (Europe, North America)are notaccustomed to the general
use of face masks and the mutual protection effect could therefore never be
achieved.
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s there any scientific evidence to say thatthe general use of face masks could
be useful?

YES:

e Cochrane ?: Meta-analysis?® by Jefferson et al. based primarily on studies of healthcare
professionals or relatives of SARS patients. In the latter category, people who spontaneously
wore a face mask when visiting their relative in hospital were much less likely to have been
infected (Lau). The meta-analysis also concludes that wearing a face mask in the presence of
infected patientsis useful.

Jeflerson T. Physical interventions to interrupt or reduce the spread of respiratory viruses: systematic
review BMJ. 2009 Sep 21;339:b3675. doi: 10.1136/bmj.b3675.

Lau JT Probable secondary infections in households of SARS patients in Hong Kong. Emerg Infect Dis.
2004 Feb;10(2):235-43.

e Wu: Probably the best study to infer that in an un-informed population, wearing face masks
confers protection against coronavirus transmission.

Summary of Wu's study: 94 patients with SARS during the 2002 outbreak in Beijing for whom no
infectious contact could be ascertained were compared to a control group of 281 healthy people
selected sothat for each patient there were three people of the same neighbourhood, age and sex. For
each participant, a profile of their habits was established by personal interview (for patients) or
telephone interview (control group). It was found that the two groups differed significantly in the
following respects: patients showed more co-morbidities (and had been seen in consultation more
frequently in the weeks preceding theirillness), ate more often inrestaurants and took taxis more often.
They were also much morelikely (46%) never to wear a face mask outside the home, while many healthy
people (43%) said they always worea face mask outside the home; this difference was highly significant
(Itisimpossibleto know whether itis the actual facemask itselfthat is responsiblefor this difference
or whether it is the social habits associated with it: face mask wearers are less likely to engage or
socialisein places full of non-wearers). The authors conclude that the findings (i.e., that face mask use
inpublicreduced the risk of developing SARS) comforted the strategy of face mask usein public.

Wu J1 et al. Risk factors for SARS among persons without known contact with SARS patients, Beijing,
China. Emerg Infect Dis. 2004 Feb;10(2):210-6.

2 The Cochrane group is an independent non-profit organisation comprising more than 28,000 voluntary
scientists from more than 100 countries ; it was created to organisein a systematic way existing information
from medical research into scientific proofs useful to take medical decisions, based on well performed clinical
trials (Source Wikipedia).

3 Ameta-analysis is systematic scientific method used to combine results froma series of unrelated studies about
a given problem, followinga reproducible protocol. It allows a more preciseanalysis of data by poolingdata to
increasethe number of studied cases so as to get better global conclusions (Source Wikipedia).
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How do countries where the wearing of face masks is part of the culture
compare to others?

iz prg EE BE ER- IS ER

Hong-Kong | Vietnam | Taiwan Italie Canada France
T 914 241 373 128950 | 13900 | 69610
Nombre de
RoiE 4 0 5 15 890 231 8060
Habitants
Millions 7,46 96,2 23,7 60,36 37,6 66,52
Densité
T 6357 160 656 200 3,80 117

Port du masque a I'extérieur en tout Les masques ne protégent pas...
temps (Quel que soit le type de masque...)

Sources au 5 avril 2020 OMS Covid-19 Maps and Jonhs Hopkins Covid-19 Maps

Se Nionde

International - Coronavirus and Covid-10Pandemic
Disparaging face mask in Europe causes dismay in Asia
By Brice Pedroletti - Published on 21 March 2020 at 08h00 - Updated March 22¢ 2020 at 05h14

Wearing of face masks preventively has beeninstrumental in controlling contamination in developed
countries of the Far East, where the call not to wear face masks in France if oneis notill is seenas a
serious mistake.

Ambulatory lockdown In France, as in the rest of the Old Continent, this prophylacticchainis largely
in-comprehensive, atleast as seen from Asia. Thus the preventive wearing of face masks, which is none
otherthan an ambulant and individual mode of confinement is widely presentin thearmamentarium
of theregion.

41 y B

Picture takenin Taiwan: Spot the odd one out !
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Is it possible to quantify the effect of face masks being worn by a population ?

. YES, despite all existing uncertainties about the quality and fitration power of hand-made
masks, and about population compliance, models have beendevelopedto calculate the effect
of wearingtheminthe publicspace.

If most people wear a mask in public, the transmission
rate can entirely stop the spread of COVID-19
100% -
Blue area is what is needed to The science around the use of masks by
R stop the spread of COVID-19 the general public to slow or stop the
wearmasks transmission of COVID-19 is advancing
80 rapidly. Based on mathematical models of
I how the disease is spread from person to
person, Tian Liang and a team of
60 researchers at the HKBU COVID-19
PAd"e'?"“:f Modeling Group at Hong Kong Baptist
Yoporton o University estimated how face masks could
the public that
wears masks slow or stop the spread of COVID-19.
stk s s The stapdard epldemlolgglcal measure of
l different estimate of the spread is known as the “reproduction
20 [ et (a%8 on e number” or R, and measures the number of
isease (otherwise known as X s o
Fewer De::k — “Ry"). A Ry below 1.0 will cases infected by one person infected with
kb =—2— wipe out COVID-15. a disease. They estimate that wearing
masks reduces the R,, and if more people
0 20 40 60 80 100% wore masks and those masks blocked the
i Efficacy: ke virus, the spread of the disease would be
less effective +— Howwell the ."ESk e more effective slowed over even StOpPEd'
blocks the virus
Source: L Tian, et al., “Calib: d intervention and ¢ i of the covid-19 pandemic” (2020),
https://arxiv.org/abs/2003.07353, page 10 of the Supplementary Materials. Also see Howard et al. “Face Masks
Against COVID-19: An Evidence Review," Preprints 2020, https://www.preprints.org/manuscript/202004.0203/v1. Graphic created by Jonathan Schwabish, @jschwabish

Modelled impact of mask use on reproduction rate

This kind of graph relates mask efficacy and population adherence to give RO, the number of people
contaminated by each infected individual. The ROof Covid-19, without any preventive measure, is 2.4.
It is possible to see from the graph that scores of 60% for adherence and efficacy already bring RO
below 1,i.e. bringthe epidemicto astandstill.

Evenif only half the population wore masks with 50% efficacy, which would « only » bringROt0 1.35 :
starting with 100 cases, after one month, the total infected individuals would be 584, instead of
31,280 without masks !

Ferguson N et al., Impact of non-pharmaceutical interventions (npis) to reduce covid19 mortality and healthcare
demand. Imperial College Response Team Report 9: 16 March 2020 DOI: https://doi.org/10.25561/77482
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Why then is it said that there is no evidence of the usefulness of widespread
use of face masks?

e Cochrane: Meta-analysis by Saunders-Hastings et al: based on seasonal influenza studies: the
effectiveness of mask use straddles the equipoise line (equality of probability), but there is a
trend towards effectiveness. Not sufficient, however, to infer conclusively. The authors noted
that their conclusions may not apply to coronaviruses that have different transmission
characteristics than seasonal influenzaviruses.

Saunders-Hastings P. Effectiveness of personal protecive measures in reducing pandemic influenza transmission:
A systematic review and meta-analysis. Epidemics. 2017 Sep;20:1-20. doi: 10.1016/j.epidem.2017.04.003.

e The most frequentarguments againstthe generalized use of face masks are :
o Fear that the public would wear the mask improperly and it would then become a
vectorfor avirusrather thana barrier.
o Fearthatthe publicwill nolongerrespectsocial distancing.
Fear that the publicwill neglect other measures such as handwashing.
o Fearthat the publicwillrush to chemistsand pharmacists and demand surgical masks,
whichisimpossibleto meet
(Read: why not give surgical masks to the whole population ?)

(0]

e The fear arguments sound like the so-called “Risk Compensation Theory” which claims that
any advance in safety rules encourages risk-taking attitudes counterbalancingits effects. This
theory has beeninvokedagainst bikers’ helmets, car safety beltsand condoms. Forexample it
claimed that the use of condoms would encourage dangerous sexual behavior. This theoryhas
eventually been provenfalse. In each instance the new rules favored safer attitudes towards
previousrules, notthe reverse.

- Cassell MM, Halperin DT, Shelton JD, Stanton D. Risk compensation: the Achilles' heel of innovations
in HIV prevention? BMJ. 2006 Mar 11;332(7541):605-7.

- B Pless, Risk compensation: Revisited and rebutied. Safety 2, 16 (2016).

- Howard J et al. Face Masks Against COVID-19: An Evidence Review. Preprints 2020, 2020040203
doi:10.20944/preprints202004.0203.v 1

e Inshort, thisis atop down rather than bottom-up approach; a management mode imposed
from the authorities rather than being based on public responsibility, after transparent
information.

e Finally, there is some bias in the official position of a number of countries and financially
dependent organizations. These positions often differ from those of independent experts.

Brosseau L, Sietsema M. Center of Infecious Diseases Research and Policy: commentary: Masks-for-
all for COVID-19-19 not based on sound data. cidrap.umn.edu/news-perspecive/
2020/04/commentary-masks-all-COVID-19-19-not-based-sound-data April 01, 2020

e The positionaccording which a precautionary measure should not beingtaken because it has
never been proven to be effective sometimes runs up against common sense. People put
firewalls in front of the fireplace, commandos put on parachutes before jumping out of
airplanes... One wonders what scientificstudies prove the usefulness of these measures.
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Why not give surgical masks to the entire population?

e Thiswould seemlogical since surgical masks are more effectiveand cheaperthan homemade
fabric masks?

e Butthe surgical maskis a single-use mask and only designed to be efficient forabout 6 hours.
In addition, itloses its efficiency when it becomes wet. It cannot be worntwo daysin a row. It
cannot be washed.

https://smartairfilters.com/en/blog/diy-homemade-mask-protect-virus-coronavirus/
https://smartairfilters.com/en/blog/washing-masks-effective-virus/

e The math is straightforward: at a rate of one mask perday, 1 million surgical masks per million
people would have to be distributedevery day, 7million per week, or 30.4 million per month.
Addto thisthe fact that people who have to wearthem at work should receive two masks and
not justone, and the result would be a consumption of almost half a billion surgical masks per
month for a small country like Belgium (11 million inhabitants). This proposal is obviously not
realistic.

e Surgical masks are costly: the monthly expenditure fora family of four adds up to 96 €,
compared with 12 € forreusable cotton masks. (Le Monde, French newspaper)

e Surgical masks are not made of paper, but from non-weaved oil-derivatives : polypropylene,
polystyrene, polyethylene, polyester... All those low-density and water-resistant « plastics »
have a extremely long half-livesin the environment. This epidemichas already brought them
on Asian beaches after being washed away by the rain to rivers and oceans. « According to
the WHO’s health guidelines, soiled tissues and used face masks must be thrown only into
lidded litter bins, while any medical gear used by affected patients and hospital staff must be
sterilised and burnt at high temperatures in dedicated incinerators. As such, only state-of-the-
art incinerators operating at 850-1100°C, with special gas-cleaning equipment, can burn these
items in accordance with international emission standards. Unfortunately, however, not all
regions have the capacity to properly deal with the sudden spike in clinical waste generated as
a result of the COVID-19outbreak » (Earth Org). They cannotbe burriedin lanfills. With their
very short useful lifeand the need toreplacethem every day the involved quantities of plastic
are enormous and the environnemental consequences are important. Cotton masks have a
much smallerecological footprint.

- https://earth.org/covid-19-unmasking-the-environmental-impact/
- Le Monde, 12 mai 2020. Béatrice Gurrey. Masques : l'occasion manquée pour le monde d’'aprés.

e Last but not least the surgical mask, with its limited time value, does not allow to build a
national strategical reserve that could be mobilisedin less than 24 hours and used for several
weeks by the entire population.
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What is MUTUAL PROTECTION and why should the mask be worn widely?

o The bilateral protection can be demonstrated by a very simple calculation:

e Let's assume thatthe face masks in question are simply hand-made double-layers cotton face
masks with a filtration capacity of barely 50% of the viruses exhaled by the wearer (a
pessimisticestimate).

e [f the person is infected and unknowingly spreads the virus but wears a face mask and the
other person also wears a face mask, the viral load to which the latter is exposed is 50% of
50%, or 25% of the viral load he or she would have receivedif neither pe rson had worn a mask.
Let us repeat the same exercise with masks that are 75% effective: the residual exposure is
then 25% of 25% =only 6%.

o [tispossible tosignificantlyincrease the filtering power of hand-made masks by slipping one
or two sheets of kitchen paper, coffee filters or other commercial filters into them
(Read: Adding a filter to the hand-made mask).

e However, no one knows whether he or she is an asymptomatic or pre-symptomatic carrier
of the virus.
(Read: Why is this coronavirus pandemic so dangerous?)

Patient source & Probability of airborne contagion Individual at risk of
Asymptomatic carrier (and surrounding surfaces) contamination
Risk

> 5+ The quality of the mask and its

(Major 1) management are important!

{(a) The filtering quality of the

mask: This quality increases
with the number and type of
4-5+ layers, regardless of the filter
(High!) fabric. ) .

{b) Correctfit on the face: The
mask should fit snugly and
comfortably on the face to
avoid side leaks.

{c) Its management: When it
has been used and therefore
potentially contaminated:
Wash!

0-1+ (d) Wash hands regularly

BEFORE and AFTER handling
the mask.

(zero to low)

(Source: Pr.JL Gala & Mr. A Delvaux . Comment on this figure: Wearing a face mask drastically reduces the
risk of spreading due to incidental contact between an "infected individual (asymptomatic source-bearing
patient)" and his or her uninfected counterpart.

V]

| x No face mask: Bad attitude! Wearing a face mask: Good attitude!
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How to make a homemade face mask?

A template and a tutorial are providedinthe appendix.

There are others, butyou should avoid all designswith sagittalstitching, i.e. passingin front of
the nose or mouth.

The ANSM (The French National Medicines Safety Agency ) outlawed the use of masks with sagittal stitching
(=stitching in front of the nose, mouth and chin).
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Adding a filter to the homemade face mask

Kitchen paper , paper towels, " Sopalin " or" Torq " paper

e  Thesefiltersare available in supermarkets, DIY stores and drugstores.

e  Takesheetsfroma roll of papertowelsorTorg paperand cut or fold themto pocket size
for properinsertion and complete coverage inside the mask.

-

— =%,
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= e
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Figure: Sheets to be cut or folded from rolls of paper towels or Torq paper, folded hand towels,
paper towel rolls; Photos: internet sources

Figure: Inserting sheets of paper towels into a homemade face mask. Excess paper to be cut off.

Coffee filters. (photo: internet)
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Vacuum cleaners HEPA (High Efficiency Particulate Air) bags, such as HEPA 13 or HEPA
14 which are the most efficient, but seldom available in Africa

There are various HEPA filter categories depending on the effectiveness (as defined

understandard NF EN 1822)

FILTRE CLASSE EFFICACITE
(pouvoir filtrant - %)
HEPA 10 (H10) 85
HEPA 11 (H11) 95
HEPA
HEPA 12 (H12) 99.5
(Norme NF EN 1822)
HEPA 13 (H13) 99.95
HEPA 14 (H14) 99.995

Ex : The H13 filter will capture 99.5% minimum of all particles <0.3 micron.

And in practice, how do you use a vacuum cleaner bag?
o Cutthebagintoseveral squaresorfoldittothe size of the pocketto allow for
proper insertion by covering / filling the inside of the fabric mask pocket as
completely as possible.

Other filter possibilities:
There are no limits to creativity, but the filters used must not hamper comfortable

breathing!
o Nappiesin textile (in grouse) are also a good absorbent and filtering material

that can be cut to size. (washable).

o Duffel fabric: Soft, warm, fluffy, lightly spun woollen fabric, resembling thick
flannel. (washable).

o Dry "Swiffer" wipes: electrostatic, they trap small particles.

Impregnation of the filter by salt cristals inactivates the virus (Quan 2017 ; Neupane,
2020).

Quan, F. S., Rubino, 1., Lee, S. H., Koch, B., & Choi, H. J. (2017). Universal and reusable virus
deactivation system for respiratory protection. Scientiic reports, 7(1), 1-10.

Neupane, B., & Giri, B. (2020). Current understanding on the Effectveness of Face Masks and
Respirators to Prevent the Spread of Respiratory Viruses.

Not suitable :
o Wadding, fleece, sponge, felt, minky, PUL...
o Sanitarytowels:NOfor 2 reasons:
e thereisa waterproof partthat makes breathing difficult,
e theycontainchemicals thatare not good to breathe and may be allergenic.

The filters are single-use
They are to be removed from the mask before washing it. Filters should only be put
back in a clean, dry mask. Exceptions: fabricfilters are washable, but must be washed
separately from the mask.
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Does a face mask worn in public also protect the wearer?

e YES. Contrary to a widely spread popular belief, there is at least one study showing that
wearing a mask also protects the wearer.

Wu J1 etal. Risk factors for SARS among persons without known contact with SARS patients, Beijing,
China. Emerg Infect Dis. 2004 Feb;10(2):210-6.

(Read a summary of this study in Is there any scientific evidence that the mask could be useful?)
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It is said that a badly worn face mask is more harmful than no mask at all...

e [tistruethat some mistakescan offset the positive effects of wearinga mask, or can even tum
it into a vectorfor contamination.

e Butitonlytakesa minutetoteachatrainee (nurse, doctor, physiotherapist...)

The basic rules for wearing a mask:

o Thebasicruleisthat the outside of the mask must remain clean.
o Theinside of the maskis considered dirty.

o Initiallythe maskis considered clean, but not sterile:
= |tisplacedon the face withouttouchingthe front part with the hands.
=  You putiton yourmouth ANDnose
= Do not touch the front of the face mask once it is put on (hands would
contaminate it).

o Thesurgeondoesnotbrush hishands until the maskis put on. Once hishandsare
considered sterile, he puts on the surgical protective suit and finally puts on his
sterile gloves.

o Oncefitted, the mask - not sterile, remember-is considered potentially dirty and
is no longer touched with sterile or gloved hands. Similarly, a citizen wearing the
mask nevertouches the outside of the mask again until itis removed.

o If nostrils come out of the mask they infectit massively onits external face and if
the mask isthen put back on it becomes avirus nebulizer! Same thingif you wear
the mask around your neck fora while and then putiton again!

o To remove the mask without contaminating your hands, touch the elastic bands

or straps only.

These rules are really very simple. In fact, it would only take a TV spot lasting less than a
minute to spread this information and considerably and permanentlyimprove the wearing
of the mask by the general public.
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It is said that if you are not used to a face mask, you tend to wear it poorly,
especially if it is made of cloth.

e [tistrue that people who are little used to wearing face mask tend to wear it more loosely
than those who are used to it. It is also true that wearing a homemade fabric mask is less
comfortable than wearing agenuine surgical mask.

e This, however, does not take away all the mask's efficiency. At worst the face mask already
helps grounding the wearer's breath after contact with the fabric(and absorption of viruses)
and thus reduces the range of the aerosolized cloud, whichis already most useful.

e Childrenrarely have a well-fitting mask. But even for them, wearinga mask has a fairly good
efficiency, 8% less than that of adults, but still appreciated. The age when children start to
tolerate amask is unknown and may be differentfrom child to child.
https://smartairfilters.com/en/blog/diy-homemade-mask-protect-virus-coronavirus/

e Finally, the general publicrarelywears afabricmask foraslongas professionalshave to. Going
shopping, fora walk, chattingon the street with an acquaintance rarely takes six hours...
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THE CITIZEN FACE MASK: A MUTUAL PROTECTION4

Don't wear a face mask to protect yourself,

Wear it to protect others!
Even though the face mask will also protect you.

A face mask is a personal item: it cannot be shared!

(not even within the close family)

Do not buy face masks from the chemist or pharmacy : keep those for the caregivers. Make
your own mask (or geta home-made mask), from cloth. Youtube is full of good tutorials. And
let's dare using colours: evenif your smile can’t show, it will cheer people up.

You don't need anyone's autorisation to wearan home-made mask.

Wear your face mask continuously in public places or at work, and whenever you are in
the presence of someone whois nota close family memberyou live with at home.

Your face mask shall coverthe nose AND mouth at all times. If the nose comes out of the mask,
it infects the outside of the mask and the mask becomes a virus nebulizer.

Infection-wise, the "dirty" side of the mask is the one in contact with the nose and mouth of
the personwearingit; fingers are notto touch the clean side of the mask!

Neverputyourhand on yourface;itisthe nose thatcarriesthe virus.

The face mask is washed every evening, with soap, rinsed with very hot water (>60°, or
"simmering water": when bubbles start to form in the pan, just before water boils) and if
possible steamironed. Dryinginthe sun is also useful: sunlight (UV rays) also kills this virus -
albeitslowly.

Do not put your face mask in your pocket: it can be contaminated and/or could contaminate
your pocket.

Even when wearing aface mask, keep a safe distance of 1.5 m from people you meet and talk
to.

10- Don't talk much. Even with a face mask, avoid conversations that are not essential and limit

theirduration tothe bearminimum. Don't raise your voice.

11- Wash yourhands, wash your hands, wash your hands... And SOAP does work!

And... people with face masks are not seen as a nuisance anymore, be thankful : they do it for your

safety.

Professor Emeritus Philippe Baele, Anesthesiology
University Clinics Saint Luc UCLouvain, Belgium.

PRACTICALNOTE:

Face masks for people who wear eyeglasses are fitted with a wire to tighten them on the nose, in
orderto restrict fogging of the glasses.

Face masks are to open at the top or bottom to allow a filter paper to be introduced. It is therefore
possible to insert a filter such as a double layer of kitchen paper (paper towel), coffee filter (such as
Melitta), dry "Swiffer" wipe or polyester fabric to provide added protection. This filter is single-use,
remove before washing and insert the new filter into a clean, dry mask.

4 Proposed notice to give with each new mask made of cloth.
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Wearing your face mask properly

Quand vous portez le masque, ne laissez jamais
le nez, la bouche ou le menton non-couverts !

G €

Aprés mise en place du masque, Apres utilisation, retirezle |
ne le touchez plus ! Ne le laissez pas autour du cou

© Jean-Luc Gala

When wearing a mask, never let nose, mouth or chin uncoverd.
After donning the mask, don’t touch it any more.
After using it, do not let it hang around your neck.
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votre q

jusqu’en haut du nez

Pull your mask up to the top of your nose

Serrez bien votre masque pour éviter
qu'il soit lache sur les cotés

Tighten your mask tightly to prevent it from being
loose on the sides.

Ne portez pas votre masque
en-dessous du nez

Don’t wear your mask below your nose

Ne portez pas votre masque
au-dessus du menton

Don’t wear your mask above your chin

Ne laissez pas votre masque
sur le bas de votre visage

0=

\~r/

Don’t leave your mask beneath your face

Une fois en place,
ne touchez plus votre masque

Oncein place, refrain from ever touching it

Adapted andtranslated from LE SoIR, April 22" 2020

The nose is both the entrance gate of the virus into the body and its main spreading source. If the
nose emerges from the mask and you are not contaminated, the mask does no longer protects you.
If it comes out of the mask and you unknowingly harbour the virus, your nose contaminates the
outer side of the mask and makes it a true virus nebulizer !
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Summary of: CONTAGION BBC Documentary
Code name: "BBC PANDEMIC".

Documentary producedin 2018 by Hannah Fry and Javid Abdelmoneim.
Design: University of Cambridge and London School of Hygiene and Tropical Medicine

These are two life-size experiments that have provento be prophetic...

It sets out to study how a pandemic® influenza would spread in Britain, starting with a virtual
"patientzero". The simulation was carried out using the geolocation of a large number of volunteers
through their smart-phones. The initial assumptions are that it is an airborne (respiratory) virus. The
contact times and the distance betweenindividuals allowing contagion were pre -determined from the
last seasonal influenza epidemics. All volunteers are presumed to be un-immunized to the new virus
at the beginning of the experiment.

The first experiment was to see how avirus spreads in asmall community from asingle "zero" patient,
aresident of the small town of Haslemere (population 16,800), who came back from a trip abroad with
a common sore throat and mild headache, which she blames on air travel. For this experience 500
volunteers were geolocated every 5 minutes for 3 days. The software makes it possible to visualize
who meetswhom, where, when and forhow long. The software virtually "infects" healthy volunteers
who come into contact with another already infected volunteer according to pre-established criteria
of location (closed or open), proximity and duration of contact. Each "infected" individual can then
transmit the virus after a given period of time. Patient Zero takes ayoga class, goes to the library, the
hardware store, has coffee with afriend at aterrace, goes tothe supermarketand ends her day at the
pub.

Results:

- Within 72 hours, 86% of the volunteers are infected and the disease is presentin every part of the
city: the epidemicis out of control.

- 46 super-propagators were identified (who infected >3 other participants).

- A simulation shows that if these 46 people were known beforehand and vaccinated from the outset,
there would have been 46% fewer victims.

The second experiment recruited 28,965 volunteersfrom all over Great-Britain and located them
every hourfor4 months. A"R0" transmission rate of 1.8 was assumed, which correspondsto thatof a
seasonal flu. By comparison RO for Ebola = 2 and RO for chickenpox =20!

Results:

- in4 months 43 million Britons were "contaminated" and 886.877 "died".

- It took 1 month for the epidemicto travel from Haslemere and spread toad in London.
- Thenall othercities were infected and then remote area.

Prophetic...

> pandemic, as opposed to seasonal, means that a major mutation of the virus has meant that it is no longer
recognized by the immune system of the populations itaffects.
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