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Pandemics and Epidemics
Definitions

Epidemic: unexpected increase in the number of disease cases in a specific geographical area. (CDC)

[1]

Pandemic: worldwide spread of a new disease. (WHQO) [2]

Key characteristics to define a pandemic/epidemic [3]:
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Pandemics and Epidemics

Transmission

There are many ways that a disease can be passed from person to person, and some of them
canevenbe transmittedin different ways [4]

® DIreCttransmlSS|on METHODS OF DISEASE TRANSMISSION
O P e rS o n — 't O — p e rS o n There are many ways that diseases can be passed from person to person, and some diseases can be transmitted in more than one way. Sometimes transmission involves direct

contact with an infected person, while other times it only requires being near an infected person. Some diseases are not even spread through contact with people at all,
but through contact with animals.
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Direct transmission means that the disease is passed Indirect transmission occurs when a disease is passed Vector transmission requires another organism to
directly from one infected person or animal to another from an infected person to another person, even though transmit a disease from person to person or from animal
person or animal. the two people have not had direct contact. to person. This is a type of zoonotic (animal to person)

transmission, but differs from direct zoonosis, in which a
vertebrate animal contracts a disease and passes it
directly to a person, as with rabies.
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Pandemics and Epidemics

Transmission

There are many ways that a disease can be passed from person to person, and some of them
canevenbe transmitted in different ways

Surface touch transmission

® Directtransmission
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Pandemics and Epidemics
Risks and Health Impactss;

80

Riskisa combined effect of:
e Sparkrisk (where pandemicislikely to
arise) 50
e Spreadrisk (how likely the diseaseis to
diffuse)

40

% of Participants

Overall healthimpactsinclude:
e Widespreadincreasein morbidity and

20

mortality
e HighermortalityimpactsonLMICs
. PSyChOIOgical damage ’ Depression Anxiety Distress Insomnia

Figure - Percentages of healthcare workers showing mental
symptoms during COVID-19 pandemic [7]
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Background
Lausanne M2 system

Characteristics
e Mostlyunderground
e Automatic metroline
e J36millionspassengersin2024

Actual design

Metal bar (stainless steel or
aluminium)

Textured seats

Mechanical ventilation
Narrow aisle



Background

Factor affecting transmission

- Aggravating factors + Protective factors

e Highdensity during peak hour e Automaticdoors

e Proximity between passengers e Regularmaintenance (every day)

e Enclosedundergroundenvironment e Shortaverage exposure duration(short
e Limitedventilationrenewal travel - max 20 minutes)

e Lotofcontactwithsharedsurfaces
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Risk assessment
Passenger density

Criteria : density > 4 pers/m*2 5

® Increasedshort-range exposure

probability
[ %]

e Halvingthe density decreases
infectionrisk by 20%-40% under 1

same conditions [8]
SCORE=4*4=16 1 2 3 4 0
severity of damage




Risk assessment
Ventilation

Criteria: ACH < 3L/s/pers

Poorventilation has been proved as
onevitalreasonfor cross-infection

Probability of breathing infectious
aerosols =51% withbad ACH [9]

Latest~ LocalNews~ -Livev Shows~ == ®CBSNEWS

us. Venezuela Tensions  Epstein Emails  World  Politics  HealthWatch  MoneyWatch  Entertainment

World

COVID cluster from Chinese bus trip
offers more evidence of airborne
transmission

September 2, 2020 /7:20 AM EDT f AFP
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Risk assessment

Surface contact
Criteria: touch the bar atleast once 5
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Fig. - The rate of decay of the SARS-CoV-2 virus on various exposed 2
surfaces in public transport vehicles and stations in Prague

Of 482 samples, 10 were positive for viral RNA, 1
but none were capable of replicating. [10]
SCORE=2*5=10 1 2 3 4 °
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Swiss Legislation
Federal Act and Ordinance on Epidemics

e The Federal Act defines how to protect the population against transmissible diseases [12]

e The Federal Ordinance provides more practical informations on emergency plans,
preventive measures and mandatory vaccinations.

e Additional ordinances linked to the specific characteristics and transmission ways of the
disease [13]

Schweizerische Eidgenossenschaft Schweizerische Eidgenossenschaft
Confédération suisse Confédération suisse

Gonfederazione, Svizzora Confederazione Svizzera
Confederaziun svizra X X Schweizerlsche Ekdgenossenschaft
Confederaziun svizra Confédération sulsse
Confederazione Svizzera
Confederaziun svizra
Home  Classified Compilation » 8 Health - Employment - Social security >
81 Health > o ) o ) Ordonnance
818,101 Federal Act of 28 September 2012 on Controlling Communicable Human Accueil ) Recueil systématique » 8 Santé - Travail - Sécurité sociale » 81 Santé »

sur les mesures destinées a lutter contre I’épidémie
de COVID-19 en situation particuliére

Diseases (Epidemics Act, EpidA) 818.101.1 Ordonnance du 29 awril 2015 sur la lutte contre les maladies transmissibles

de 'homme (Ordonnance sur les épidémies, OEp)

818.101 (Ordonnance COVID-19 situation particuliére)
(Port du masque obligatoire dans les aéronefs; grandes manifestations)
818.101.1
Modification du 12 aoiit 2020
Federal Ac
on g;:tml‘llng Communicable Human Diseases Ordonnance

sur la lutte contre les maladies transmissibles de 'homme




Global Legislation

Designrecommendations - UITP and WHO

- UITP (International Association of Public transport), gives design and ventilation

recommendations linked to IAQ.

- WHO published “Supporting healthy urban transport and mobility in the context of

COVID-19"[14]

Actionsfortransport providers

Hygiene

e Frequentlydisinfect
facilities

e Hand-hygiene stations

e Barrierstoseparate
drivers to passengers

e Contactlesstechnology
fordooropening and
ticketing

Physical Distancing

T

Provide incentives to
reduce peak-time
crowding

Other

Natural and mechanical
ventilation of facilities
with enhanced air
filtration
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STOP Hierarchy

Applied to determine, establish and implement protective measure for environments with high
risk potential. It identifies a preferred order of actions to best control hazard exposure.

w Hierarchy of Controls

effective
m e
the hazard
Techrlenl/angin w =
. . . . the hazard
- Technical/engineering solutions -

Containment Of the hazard ENC JJL‘:‘\‘:!!]M!J Isolate people from
- Organizational - training and awareness Controls the hazard

- Personal Protective Equipments (PPE)

- Substitution - substitute materials /

Administrative Change the way
Controls people work

Protect the worker with
Personal Protective Equipment

Least
effective



Applying STOP Hierarchy

S - Antimicrobial Surfaces

Goal: reduce therisk of fomite transmission Effect of the Group on CFU by City

100

Idea:
- Use antimicrobial and antiviral surfaces, such as
copper, forpoles, handrails and seats

~
v

City

Toronto

Expected Result

- Astudy(C. Williams et Al, 2024) assessed the
antimicrobialresistance of copperin public
transportations overayear[15]
42.7% CFUreductionin Toronto
39.1% CFU reductionin Vancouver
No thickness reduction of copperduringthe 12-
months period

Vancouver

CFU (CFU/cm?)
3

25

Vil

Control Copper

Figure - CFU measure in public transportations
over control and copper surfaces



Applying STOP Hierarchy

T - Ventilation

Air dilution (HVAC):
e Introduce freshairto dilute infectious aerosols
® 10%-15% fresh air>70% viralload reduction >
37% lowerinfectionrisk [16]
e TARGET: ACH12/h foroptimalventilation

Filtration (MERV/HEPA)
e Capturessuspendedviral particles

Strategic vent placement
e Supplyvent: ceiling;
e Exhaustsvent: floor




Applylng STOP Hierarchy

- Organisational measures

Increase frequency of trains
Goal: reduce crowding per carriage

More trains > fewer passengers > lower exposure

Enhanced cleaning

Goal: limit surface transmission
- Surfacesdisinfected regularly (bars, seat,
handles)

Des équipes de
désinfection mobiles
en plus du nettoyage
nocturne

(4]

Passenger flow management

Goal: reduce close contact

e Limitationsonthe numberof passengers
per carriage (max 50 person)
e Floormarkingsto maintaindistance (1-2m)

Communication

Goal: maintain safe passengerbehavior

e Regularvoice announcements
e Posters




Applying STOP Hierarchy

P - Personal protection

e Mask (surgical/FFP2) e Hand sanitizer dispensers

PPE reducesrisk but cannot replace ventilation or crowd control !



Conclusion

e Pandemicriskinthe M2 metrois mainly
driven by high density, poor ventilation
and airborne transmission.

e While Swiss, WHO and UITP frameworks provide
general guidance, there are no strict numerical limits

requirements.

e The STOP hierarchy highlights the most effective

mitigation strategies:
S: antimicrobial surface to reduce fomite risks

T: improved ventilation
O: increase train frequency, enhanced cleaning

P: masks
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