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OVERVIEW

How pandemic changed our society? £2

COVID-19 impact on GDP by country
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Economic research. The economic impact of COVID-19 around the world. 2022. Available at:
https://s3.amazonaws.com/real.stlouisfed.org/wp/2022/2022-030.pdf. Martin, Sanchez, and Wilkinson. Accessed COVID-19, coronavirus disease 2019; E&D, emerging and developing;
August 2023. GDP, gross domestic product; pp, percentage points.


https://s3.amazonaws.com/real.stlouisfed.org/wp/2022/2022-030.pdf
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BEFORE 2020
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AFTER 2020




PREVENTION

Disease transmission
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* Transmission routes involving a combination of hand & surface = indirect contact.

EXCELLENCE IN PANDEMIC RESPONSE

= The majority of pathogens (more
than 80%) are carried along with
particles smaller than 5 pm

Reflections on infection prevention and control. Considering the role of environmental contamination in the spread
of COVID-19.2020. Available at: https:/considering-the-role-of-environmental-contamination-in-the-spread-of-

covid-19/reflectionsipc.com/2020/03/12//. Accessed August 2023.


https://considering-the-role-of-environmental-contamination-in-the-spread-of-covid-19/reflectionsipc.com/2020/03/12/
https://considering-the-role-of-environmental-contamination-in-the-spread-of-covid-19/reflectionsipc.com/2020/03/12/
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Examples: Prevention of
Infectious diseases




EXAMPLE
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RESEARCH

REVIEW SUMMARY

CORONAVIRUS

Airborne transmission of respiratory viruses

Zeynep Tufekei, Linsey C. Marr

Chia C. Wang*, Kimberly A. Prather*, Josué Sznitman, Jose L. Jimenez, Seema S. Lakdawala,

AL NG T

Ten scientific reasons in support of airborne
transmission of SARS-CoV-2

Trisha Greenhalgh ® =, Jose L Jimenez °, Kimberly A Prather , Zeynep Tufekci °, David Fisman ®,

Robert Schoo Ey_{

International Journal of

Environmental Research
and Public Health

Article
Airborne or Fomite Transmission for Norovirus?
A Case Study Revisited

Shenglan Xiao I* , Julian W. Tang %3 and Yuguo Li !

Available online at www.sciencedirect.com

Journal of Hospital Infection pogs izmiticare

*» * « Society

journal homepage: www.elsevier.com/locate/jhin

Detection of influenza virus in air samples of patient
rooms

A. Chamseddine?, N. Soudani ¢, Z. Kanafani ¢, I. Alameddine?, G. Dbaibo®,

H. Zaraket®, M. El-Fadel **

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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EXCELLENCE IN PANDEMIC RESPONSE
/AND ENTERPRISE SOLUTIONS

Human Influenza Resulting from Aerosol Inhalation
Robert H. Alford, Julius A. Kasel, Peter J. Gerone, more...

First Published July 1,1966 = Research Article

Volunteers were given A2 influenza virus in a small-particle aerosol. Infection and typical influenza
resulted from low doses of virus administered in this manner. Low levels of serum neutralizing antibody
were not completely effective in preventing infection and illness. The human infectious dose of this
influenza strain when administered by aerosol to subjects free of serum neutralizing antibody was
approximately 3 TCIDs),.

nature communications

SARS-CoV-2 disease severity and transmission
efficiencyisincreased for airborne compared to
fomite exposure in Syrian hamsters

Transmission of SARS-CoV-2 is driven by contact, fomite, and airborne transmission. The
relative contribution of different transmission routes remains subject to debate. Here, we
show Syrian hamsters are susceptible to SARS-CoV-2 infection through intranasal, aerosol
and fomite exposure. Different routes of exposure present with distinct disease
manifestations. Intranasal and aerosol inoculation causes severe respiratory pathology,
higher virus loads and increased weight loss. In contrast, fomite exposure leads to milder
disease manifestation characterized by an anti-inflammatory immune state and delayed
shedding pattern. Whereas the overall magnitude of respiratory virus shedding is not linked
to disease severity, the onset of shedding is. Early shedding is linked to an increase in disease
severity. Airborne transmission is more efficient than fomite transmission and dependent

on the direction of the airflow. Carefully characterized SARS-CoV-2 transmission models will

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2;
TCIDg,, 50% tissue culture infectious dose.
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Limiting the virus
transmission in the
restaurant
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Methods: phi6 as a stuntman

spike complex
RNA genome

envelope &
membrane proteins

nucleocapsid ——’"(92,1 'L .\‘\\

100 nm SARS-CoV 2

Demfin. Ilmanvaraisten mikrobiologisten uhkien havaitseminen Aerosoleista. Available at:
https://www.defmin.fi/files/5678/2500M-0122_Tiivistelmaraportti_Hyvarinen.pdf. Accessed August 2023. Phi6, Pseudomonas virus phi6; RNA, ribonucleic acid.


https://www.defmin.fi/files/5678/2500M-0122_Tiivistelmaraportti_Hyvarinen.pdf
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ORIGINAL ARTICLE

Combining Phié as a surrogate virus and computational
large-eddy simulations to study airborne transmission of
SARS-CoV-2 in a restaurant

RESEARCH ARTICLE | JANUARY 19 2022
High-resolution large-eddy simulation of indoor turbulence and its effect
on airborne transmission of respiratory pathogens—Model validation and

Lotta Oksanen2® | Mikko Auvinen®® | Joel Kuula®® | Rasmus Malmgren*® | infection probabllity analysis 20 a
Martin Romantschuk*® @ | Antti Hyvirinen®® | Sirpa Laitinen® | Leena Maunula’ @ | Special Collection: Flow and the Virus
Enni Sanmark2® | Ahmed Geneid“?® | Svetlana Sofieva®*® | Julija Salokas*® |

. . s - " . Mikko Auvi ~ ; Joel Kuul ; Tiia Gronhol ; Matthias Suhri ; Antti Hellst
Helin Veskivili* | Tarja Sironen®?® | Tiia Gronholm®® | Antti Hellsten®® | o Auvinen & oel Kuuia fla Gronholm © ; Matihlas othring nti Hellsten

Nina Atanasova®*

(a) GTC (REF) 5 min 15 min 30 min 60 min

= Using air purifiers can reduce the
infection risk by >30%

1 S
. .

= With improved air hygiene we can reduce
infections and allow social contact

AP,

(d) DTC:DIV+FLT 15 min 30 min 60 min I

Oksanen L, et al. Indoor Air 2022;32(11):e13165; Auvinen M, et al. Phys Fluids. 2022;34(1):015124.
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Limiting virus
transmission in the
daycare
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Limiting virus transmission in the daycare:
why is this important?

@ =  Small children get up to 10-13 viral infections per year, and
these can last 1-3 weeks

% = The cost of work absence for companies =€476/per dayin a
company with 200 employees and an average salary of
€3000/month

= |llness in a child is associated with extensive productivity
losses due to parental work absenteeism

Terveyskirjasto. Flunssa lapsella. Available at: https://www.terveyskirjasto.fi/dlk00124. Accessed August 2023;
Oppiportti. Flunssa. Available at: https://www.oppiportti.fi/op/lif00002/do. Accessed August 2023;
Castor C, et al. Scand J Caring Sci 2020;34:1054-62.



https://www.oppiportti.fi/op/lif00002/do

Summary

As in medicine:

Prevention is better than cure.
We need new innovations to
protect against common
Infections
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