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SUMMARY
Title: Efficacy of Ultraviolet Germicidal Irradiation (UVGI) to decrease the incidence of respiratory
infections in nursing homes: a cluster randomized crossover trial

Local title: Impact du déploiement de dispositifs d’inactivation des pathogénes de I’air par UVGI dans
la lutte contre les maladies respiratoires touchant les résidents d’EHPAD

Acronym: RESPROTECT

Coordinating Investigator: Dr Cyril Cornille, Centre Hospitalier Emile Roux, Le Puy en Velay, France

Objectives

Primary objective: to compare the incidence of severe acute respiratory infections (ARIls) between
periods when nursing homes (NHs) are equipped with active UVGI systems and periods when the UVGI
systems are inactive.

Secondary objectives: to compare, between periods with active and inactive UVGI:

1. Incidence of ARIs of any severity;

2. Incidence of all-cause hospitalization or death;

3. Incidence of adverse events of interest (AEls)(erythema in skin areas exposed to light and
keratitis), overall and by severity grade;

4. Antibiotic consumption;

5. Presence of respiratory pathogens in air samples and on fomites;

6. Potential medico-economic benefits associated with the installation of UVGI systems

Type of study: Multicenter, open cohort, cluster randomized crossover (CRCO) quadruple-blind
placebo-controlled trial.

Study setting

The study is conducted in 12 nursing homes (Etablissements d’Hébergement pour Personnes Agées
Dépendantes, EHPAD) located in the Haute-Loire department, France.

Center eligibility criteria

Inclusion criteria:
Nursing homes:

e Having a system in place for monitoring cases of upper and lower respiratory infections among
their residents.

e Agreeing to take part in the study

e Undertaking to comply with the protocol

e Accepting the installation of UVGI devices

e Undertaking to informing all residents and, where applicable, their legal representatives.

Exclusion criteria:

ENHs:

e Already equipped with another air treatment system in shared living spaces
e Declining to install UVGI devices in all rooms deemed necessary to be equipped by the
coordinating investigator
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e Having planned major structural changes (e.g., renovation, extension, closure, or functional
requalification) during the study period that could affect the study population and/or interfere
with the UVGI devices.

Individual eligibility criteria

Inclusion criteria:

All residents present for at least one day in a participating nursing home during either of the two
predefined study periods are eligible. The study periods are:

e Period 1: October 1, 2024 — April 30, 2025
e Period 2: October 1, 2025 — April 30, 2026

Exclusion criteria :

Residents of participating centers are excluded if, at any time between the start of the study and the
analysis of results, they or their legal representatives express the wish that their personal data not be
used for the study.

Randomization

The centers included will be randomized into two arms, A and B, in a 1:1 ratio, using a centralized,
computerized system.

Informed consent

This is an opt-out study. All residents of participating nursing homes receive an information notice
written in accessible language, detailing the study’s objectives, methodology, expected benefits, and
potential constraints. The notice is also distributed to their relatives and, where applicable, their legal
representatives. The notice explicitly informs residents and their representatives of their right to
object, at any time, to the use of their personal data for research purposes. No data is collected for
any resident who, or whose representative, expresses opposition to participation. If an opt-out
request is made after data collection has already begun, all previously collected personal data is
permanently deleted.

Intervention

In all the Nursing Homes included, UVGI devices will be installed and commissioned at the start of the
study. These UVGI devices can be deactivated by installing an invisible internal filter. The inactivation
filters will be installed by a technical team independent of the investigation team. Inactivation will
therefore be carried out blind to the care givers and the investigation team.

The centers included will be randomized into two arms:

- In arm A: the UVGI device will be left active during period 1, and filtered/deactivated during period 2.
- In arm B: the UVGI device will be filtered/deactivated during period 1 and left active during period 2.

The two periods will last 7 months each, and will take place two years in a row on the same dates
(October 1 to April 30). They will be separated by a 5-month wash-out period (May 1 to September
30), during which all UVGI devices will be switched off in both arms.
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Endpoints

Primary endpoint:
Incidence of severe* symptomatic acute upper and lower respiratory infections**
* severe = leading to oxygen therapy, hospitalization or death

** sinusitis, otitis media, nasopharyngitis, angina, tracheitis, bronchitis, pneumonia, pulmonary
abscesses and COPD exacerbations. Documented symptomatic infections with SARS-Cov-2, influenza
virus, or respiratory syncytial virus, will be considered by default as respiratory infections, even if
extra-respiratory symptoms predominate.

Secondary endpoints:

1. Incidence of ARIs of any severity;

2. Incidence of all-cause hospitalization or death;

3. Incidence of adverse events of interest (AEls)(erythema in skin areas exposed to light and
keratitis), overall and by severity grade;

4. Antibiotic consumption;

5. Presence of respiratory pathogens in air samples and on fomites;

6. Potential medico-economic benefits associated with the installation of UVGI systems

Main statistical analysis

The main comparison will focus on the incidence of first severe ARIs between follow-up periods with
unfiltered and filtered UV devices. The numerator will be the number of people who experienced at
least one acute respiratory infection during a given period. The denominator will be the cumulative
follow-up time of participants up to the first acute respiratory infection or exit from the period. The
result will be expressed as an incidence ratio with a 95% confidence interval.

In the first instance, the analysis will be carried out at the individual level. A generalized linear mixed
model will be used, with a Poisson distribution or a negative binomial distribution in the case of
overdispersion, a logarithmic link function and an offset term for the number of patient-years. The
model will take into account intervention and period fixed effects and random effects at cluster,
cluster-period, cluster-individual and individual levels. The correlation structure will be of the
exchangeable block type. In the second instance, if the model does not converge, the analysis will be
carried out at cluster level.

Sensitivity analyses will be carried out:

- using as endpoint: cumulative incidence of severe acute respiratory infections with the total
number of severe acute respiratory infections in the numerator and the cumulative follow-up time
to exit from the period in the denominator.
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- by adjusting the model on the following variables: age, gender, and GIR index.
Schedule
- Start date: October 1%, 2024

- Follow-up for each period: 7 months + 30 additional days to monitor the evolution of ongoing ARI,
hospitalization and AEI! at the end of the first 7 months

- End of study: May 31, 2026

- Total study duration: 20 months
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LIST OF ABBREVIATIONS

ARI: Acute Respiratory Infections

AEl: adverse event of interest

CFU: Colony-Forming Unit

eCRF: electronic Case Report Form

CTCAE: Common Terminology Criteria for Adverse Events

CTU: Clinical Trial Unit

NH: Nursing homes (in French: EHPAD: Etablissement d'hébergement pour personnes dgées
dépendantes)

GIR score : Groupe Iso-Ressources score (French dependency score)

UVGI: Ultraviolet Germicidal Irradiation
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1. GENERAL INFORMATION
1.1. Research title

Efficacy of Ultraviolet Germicidal Irradiation (UVGI) devices to decrease the incidence of respiratory
infections in nursing homes: a cluster randomized crossover trial (RESPROTECT)

1.2. Sponsor

Centre Hospitalier (C.H.) Emile Roux, 12 Bd. du Dr. Chantemesse, 43000 Le Puy-en-Velay, France, Tel:
+33(0)4.71.04.35.00
Represented by its director, Mr Julien KEUNEBROEK

1.3. Study team
Coordinating investigator: Dr Cyril CORNILLE, Department of General Medicine, C.H. Emile Roux,

43000 Le Puy-en-Velay, France, Tel: +33 (0)4.71.04.35.00

Clinical Trial Unit: Unité de Recherche Clinique, C.H. Emile Roux
12 Bd. du Dr. Chantemesse, 43000 Le Puy-en-Velay, France, Tel : +33 (0)4.71.04.31.27

- Director: Ms Emilie GADEA
- Project Manager: Mr Eric LUNEAU
- Scientific advisor: Dr Xavier ANGLARET

Methodology and statistics: Ms Delphine GABILLARD, Centre Inserm 1219, Université de Bordeaux,
146 rue Léo Saignat, 33076 Bordeaux cedex, France, Tel: +33 (0)5 57 57 13 93

Coordination of microbiological aspects: Dr Pierre SAINT SARDOS, Dr Bertrand MAUBERT, Laboratory
of microbiology, Centre Hospitalier Emile Roux, Le Puy en Velay, France, Tel: +33 (0)4.71.04.35.00

Coordination of the cost-effectiveness study: Prof Isabelle DURAND-ZALESKI, PU-PH, Evaluations
médico-économiques APHP - DRCI - URC Eco lle de France, Hopital de I'H6tel Dieu, 1 Place du parvis
Notre Dame, 75004 Paris, France, Tel: +33 (0)1.40.27.41.43

Scientific Advisory Board :

- Prof Francois-Xavier BLANC, Department of Pneumology, CHU de Nantes, 5 Allée de I'lle Gloriette,
44000 Nantes, France

- Dr Claire LEVY MARCHAL, Inserm, 101 rue de Tolbiac, 75013 Paris, France

- Prof Didier EKOUEVI, Département de Santé Publique, Université de Lomé, Boulevard Gnassingbé
Eyadéma, 01BP1515 Lomé, Togo

Study centers :

Twelve nursing homes (In French: Etablissements d'hébergement pour personnes dgées dépendantes -
EHPAD), are taking part in the study:

- EHPAD public, Langeac

- EHPAD public Hopital de proximité "Pays de Craponne", Craponne sur Arzon
- EHPAD public "les Patios du Velay", Le Puy en Velay

- EHPAD privé "Résidence Sigoléne", Sainte Sigoléne

- EHPAD public "L'Age d'Or", Monistrol sur Loire
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- EHPAD public "Saint Jacques", Saugues

- EHPAD privé "Nazareth", Le Puy en Velay

- EHPAD privé "Paradis Fondation", Espaly Saint Marcel
- EHPAD privé "Marie Goy", Vorey sur Arzon

- EHPAD privé "Saint-Joseph", Le Puy en Velay

- EHPAD public "Les Terrasses de la Gazeille", Le Monastier sur Gazeille

- EHPAD privé "Notre Dame", Beaulieu

Dr Cyril CORNILLE is infectious disease specialist for the French Haute Loire region and the
coordinating physician for the multidisciplinary antibiotic therapy team of the Haute-Loire
Groupement Hospitalier de Territoire (GHT). He works closely with the GHT's mobile hygiene team,
and regularly visits all the study centers. He is the principal investigator for each of the 12 centers.

1.4. Study schedule

- Submission to the Ethics Review Board (Comité de Protection des Personnes — CPP): March 2024
- Information of the French Agence Nationale de Sécurité des Médicaments : September 2024
- Start date: October 1,,2024

- Follow-up for each period: 7 months + 30 additional days to monitor the evolution of ongoing ARI,
hospitalization and AEI? at the end of the first 7 months

- End of study: May 31, 2026
- Total study duration: 20 months

2 AEl: adverse event of interest
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2. RATIONALE

2.1. Acute respiratory infections in the elderly

Acute respiratory infections (ARIs) include lower respiratory infections (involving the trachea,
bronchi and lung parenchyma) and upper respiratory infections (involving the nasal cavities,
sinuses, auditory canals, pharynx and larynx) 1. Lower respiratory infections have the greatest

impact on both the patients (in terms of morbidity and mortality) and the healthcare system
(1-5)

ARIs are the leading cause of transfer to hospital and infectious mortality in Nursing Homes
67 Studies have reported that 10-50% of residents with pneumonia need to be transferred to
hospital, of whom 20-40% died 812, According to Santé Publique France, the average attack
rate of ARl among Nursing Homes residents in winter is 18% to 25% and the average case-
fatality rate is 3%. According to the French High Council for Public Health (HCSP), the median
incidence of lower respiratory infections in residential care facilities for the elderly is
estimated at 1 episode per 1,000 resident-days. This incidence is 30 times higher than that
observed in the general population and 10 times higher than that reported in the community-
dwelling population aged 75 and over *1€, In an autopsy study published by Aronow et al,
infectious diseases were the cause of 21% of deaths'’. In another large series of 3,000
consecutive autopsies carried out in geriatric institutions in Geneva, infectious pathologies
accounted for 55% of deaths, 60% of which were of pulmonary origin'®:

Nursing Home residents are mostly over 65 and suffer from multiple factors of fragility.
Barnett et al. reported that, more than 50% of people over 65 had at least 2 comorbidity
factors, rising to more than 75% of those over 80 °. In the Priam study?° involving 44,869
residents in 578 Nursing Homes (mean age 86, 76% female), 49% were categorized as very
dependent (GIR index” <3). Geriatric fragility has been studied by Fulop et al. %!, who described
how a "stressor" may lead to an increasing number of cascading complications with advanced
age, number of comorbidities, and number of medications that may mask the warning signs.
The high risk of ARI complications for nursing homes residents is linked to this individual
fragility but also to the organization of community life and the contagious nature of many
respiratory infections (particularly viral). Nursing Home are, by their very nature, a place that
favors the dissemination of infectious agents, despite the application of good practices and
the proper use of anti-infectious agents 2223

The most common pathogens causing ARI in Nursing Home are :

- Viruses, including influenza viruses, respiratory syncitial virus (RSV), SARS-CoV-2
(Covid19) and others (parainfluenza, rhinovirus, human metapneumovirus, coronavirus,
adenovirus), with very high attack rates and high mortality rates 2*.

- Bacteria: Streptococcus pneumoniae, Legionella spp and Chlamydophila pneumoniae,
with high mortality rates 2.

Part of the transmission of infectious agents responsible for ARI occurs through inhalation of
contaminated micro-droplets?>-?’ . The precautions recommended in the event of an epidemic
(wearing a mask, individual isolation, eye protection for caregivers) are difficult to maintain

*GIR index: Groupe Iso-Ressource - dependency index: corresponds to the level of loss of autonomy of elderly
people.
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on a day-to-day basis, particularly in the case of residents with psychological or neurological
disorders (28 ‘The impact of microdroplet transmission is difficult to study in the general
population, due to the multiple social interactions occurring throughout the day, the variety
of places frequented, and the mix of transmission modes: contact, ballistic droplets,
microdroplets?®3%31, On the other hand, Nursing Homes offer the double advantage of being
environments where these interactions are more controlled (few interactions with the outside
world) and where the environment is more homogeneous (same residents, staff, uses,
precautions vis-a-vis outsiders, etc.).

Nursing Homes are places that bring together people at risk of ARI, while also offering the
right conditions to better understand them and study how to prevent them.

2.2. UltraViolet Germicidal Irradiation

Microdroplet transmission of respiratory diseases is the subject of intense research to
determine the proportion of transmissions attributable to it. Demonstrating this transmission
is difficult in humans, due to the large number of social interactions. Scientists were only able
to determine that tuberculosis was a purely microdroplet-transmitted disease after numerous
studies, notably that of Riley et al.3? . Similarly, measles was not accepted as a microdroplet-
transmitted disease until the 1970s, thanks in particular to the work of Wells 33, Riley et al. 3*
and Bloch et al. 3> . This transmission has not yet been clearly established for many respiratory
pathogens, such as RSV, influenza and rhinoviruses, although there are many indications that
this route could significantly contribute (RSV: Kulkarni et al. 3¢ ; influenza: Cowling et al. %7 ;
rhinoviruses: Myatt et al. 37 ...). Similarly, microdroplet transmission of non-tuberculous
bacteria has not been clearly established 32,

A Nursing Home is a relatively closed environment compared to others, such as schools (strong
community mixing), offices or means of transport. This is an advantage for the study of
microdroplet transmissions. As the number of interactions between participants is more
limited, the risk of contamination by contact and ballistic droplets is reduced, and external
inputs are more controlled (mainly staff and families). It should be noted that families, and
even more so Nursing Home staff, are made aware of the risks of transmission they carry,
which, without eliminating them, limits the external factor.

ARI transmission can be prevented in a number of ways, aimed at reducing the pathogen load
in the air so that an infectious dose is not reached. This infectious dose depends on a number
of factors, including the nature of the pathogen and people's immune sensitivity.

Strategies to limit the transmission of the most common ARIs are limiting pathogen emissions
(masks), vaccination, and reducing pathogen load in the air. Three techniques are used to
reduce pathogen load in the air: Adding fresh air (ventilation), air filtration (notably with HEPA
filter systems), and inactivation of airborne pathogens through germicidal action.

Ventilation is measured in terms of air change rate, commonly expressed in ACH (Air Change
per Hour, in m3/h/occupant). An operating theatre should have an air renewal rate of between
15 and 50 m3/h/occupant, depending on the category of surgery performed (risk zones
defined in standard NF S 90-351). The French Code du Travail and Réglement Sanitaire
Départemental Type define flow rates for offices (25m3/h/occupant) and catering
(30m3/h/occupant). A special case concerns premises designed to isolate patients carrying
infectious diseases, for which the WHO recommends 12 m3/h/occupant 3°-
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Few spaces have the ventilation capacity to reach such ACH values. Increasing flow rates is
complex, costly and energy-intensive (heating, air conditioning, humidification). In addition, it
is difficult to envisage continuous ventilation in nursing homes, for reasons of temperature,
resident frailty, noise, pollution and patient safety. Ventilation is therefore used outside the
presence of residents, after or before the time when the potential for contamination is
greatest.

Filtration was intensively discussed during the Covid19 pandemic. The effectiveness of
filtration systems systems depends on the filter's ability to trap pathogens, which means that
only the air passing through the filter is decontaminated. The efficiency of these systems is
therefore closely linked to the flow rate of the fan and the size of the room being treated. A
refectory (8m x 10m x 2.4m, i.e. 192m3) requires a flow rate of 1150m3/h at 6 ACH, 2300m3/h
at 12 ACH. Such flow rates imply high power consumption and noise levels (often in excess of
55dB), which often lead users to turn off the devices. There are also significant maintenance
requirements: changing filters and pre-filters (1 to 2 times a year for each), and cleaning
sensors (2 to 4 times a year). This maintenance is critical to system efficiency, and is often
neglected.

Pathogen inactivation, the method chosen for this study, consists of eliminating pathogens
from the air through germicidal action. Germicidal agents can be either gaseous (ozone,
hydrogen peroxide, etc.) or luminous (germicidal light, UV-C). Although highly effective and
widely used in other applications (e.g. water treatment), gaseous treatments must never be
used in the presence of people. Germicidal light can be used in the presence of people if they
are not exposed.

UVGI (UltraViolet Germicidal Irradiation) "Upper-Room" systems enable a germicidal zone to
be created at the top of the room, well above people, without exposing them. The first UVGI
devices were created in the USA in the 1930s. These devices are placed high up (2.20m from
the floor) and treat exhaled air (which rises due to lung temperature being higher than
ambient temperature) and circulating air (due to overall room convection) each time they pass
through the upper zone. Their main objective is to combat microdroplet-transmitted
infections. One of the first clinical studies was published by Wells et al. 4%, on school classes in
Philadelphia. An 85% reduction in measles infections was reported. Since then, several animal
and human clinical studies have been carried out to study the effectiveness of UVGI system in
reducing the risk of infectious diseases*'*#, most of them non-randomized and conducted
with first-generation devices.

2.3. Hypotheses

While UVGl is biologically plausible and supported by strong laboratory data, there is a lack of
contemporary randomized controlled trials in real-world environments

We therefore pose the following hypothesis: The use of Upper-Room UVGI air
decontamination systems in nursing homes could reduce the incidence of ARIs, as well as the
risk of complications and hospitalization.

In order to test this hypothesis, we will compare the incidence of ARI during two winter
periods between residents of Nursing Homes equipped with active UVGI systems and Nursing
Homes equipped with inactive (control) systems. We will also assess the impact of UVGI on
the severity of ARI,>® antibiotic consumption, microbiological air quality, pathogen deposition
on test surfaces, as well as the potential medico-economic benefits of using UVGI devices.>®
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2.4. Known and foreseeable benefits and risks

2.4.1. Expected benefits for participants

We expect a reduction in the incidence and severity of ARIs in Nursing Home equipped with
UVGIL. -

2.4.2. Expected risks for participants

The risks for residents is expected to be very low (very rare frequency, slight to moderate
severity). They lie in the exposure of people to UV-C rays. Due to its design and position, the
UVGI device should not directly expose residents to UV-C radiation.

The installations of the devices will be checked and exposure measurements will be taken to
ensure user safety, in accordance with Directive 2006/25/EC of the European Parliament and
of the Council of 5 April 2006 on health and safety requirements regarding the exposure of
workers to the risks arising from physical agents (artificial optical radiation). Explanatory and
informative signs will be displayed in each area equipped with the devices (see section 18.1
Installation of UVGI air treatment systems).

The risks of exposure to UV-C include skin damage (erythema® ) and eye damage
(photokeratitis) after long direct exposure (45 minutes)®’. These phenomena are reversible
within 48 hours °8.

A double-blind study of more than 3,000 people followed over 9 years with 1,400 upper-room
devices such as those we will use in this study, showed no side effects during normal use of
UVGI compared with a placebo period *°.

2.5. Expected benefits for the population

UVGI air treatment systems are not recommended in France, even for frail individuals such as
the elderly living in nursing homes.

This study will provide concrete evidence of the interest and relevance of UVGI systems in
nursing homes.

3. STUDY CHARACTERISTICS

3.1. Type of study

This is a multicenter open-cohort, cluster-randomized crossover, quadruple-blind placebo-
controlled trial.

3.2. Research category and constraints for participants

This trial evaluates a device to complement standard care for Nursing Home residents. It is
classified as category 2 research involving human beings (RIPH-2) under French law.

The risk for participants is UV overexposure resulting in mild adverse events (photokeratitis
and erythema, both reversible without treatment). This risk is considered very low.

* Erythema of interest is linked to UV-C exposure (face, neck, hands, forearms, etc.), and can be distinguished
from contact erythema, which is common in the elderly (buttocks, heels, elbows, legs, etc.).
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3.3. Study diagram

The study assesses the benefits of UVGI devices placed in communal living spaces to reduce
the incidence and severity of ARI in Nursing Home residents. In all the Nursing Homes
included, UVGI devices will be installed and commissioned at the start of the study. Some UVGI
devices will be deactivated by installing an invisible internal filter. The inactivation filters will
be installed by a technical team independent of the investigation team. Inactivation will
therefore be carried out blind to the study team, care givers and statistician.

Participating Nursing Homes will be randomized into two arms:

- In arm A: UVGI devices will be left active during period 1, and filtered (i.e. deactivated)
during period 2.

- In arm B: UVGI devices will be filtered (i.e. deactivated) during period 1 and will remain
active during period 2.

The two periods will last 7 months each, and will take place two years in a row on the same
dates (October 1 to April 30). They will be separated by a 5-month wash-out period (May 1 to
September 30), during which all UVGI devices will be switched off in both arms.

Figurel . Study diagram

7 months - 5 months 7 months

UVGI devices switched on UVGI devices switched on
_E A and unfiltered/activated and filtered/deactivated
g (Active intervention) UVQI (Sham)
= devices
3 switched
s B UVGI devices switched on off UVGI devices switched on
x and filtered/deactivated and unfiltered/activated

(Sham) (Active intervention)

3.4. Randomization

The centers included will be randomized into arms A and B in a 1:1 ratio, using a centralized
computerized system.

4. STUDY OBJECTIVES AND EVALUATION CRITERIA
4.1. Primay objective

The primary objective is to compare the incidence of severe acute upper and lower respiratory
infections, between periods when Nursing Homes are equipped with active UVGI systems and
periods when Nursing Homes are equipped with inactive UVGI systems.
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4.2. Secondary objectives

The secondary objectives are to compare, between periods when the Nursing Homes are
equipped with active UVGI systems and periods when the Nursing Homes are equipped with
inactive UVGI systems:

7. The incidence of acute respiratory infections, all grade of severity combined
8. The incidence of all-cause hospitalization or death

9. The incidence of adverse events of interest, overall and by severity grade
10. The consumption of antibiotics

11. The presence of pathogens in the air and on test surfaces (fomites)”

12. The medico-economic benefits of installing UVGI systems

4.3. Primary endpoint

The primary endpoint is the incidence of severe* symptomatic acute upper and lower
respiratory infections', all grades of severity combined.

*Severe = leading to oxygen therapy, hospitalization or death

() Acute infections considered include sinusitis, otitis media, nasopharyngitis, angina,
tracheitis, bronchitis, pulmonary abscess, pneumonia and COPD exacerbations. Documented
symptomatic infection with SARS-Cov-2, influenza virus, or respiratory syncytial virus, will be
considered by default as a respiratory infection, even in the case of dominant extra-respiratory
symptoms.

4.4, Secondary endpoints

The secondary endpoints are:

1. Incidence of symptomatic ARls of any severity

2. Incidence of non-infectious adverse events of interest!T, overall and by severity grade
(CTCAE classification)

Incidence of all-cause hospitalization or death (separately and combined)

Total antibiotic consumption, overall and by class

Viral load in air samples collected in communal living spaces

Viral, bacterial and fungal load on surface (fomite) samples collected in communal living
areas

7. Incremental Cost-Effectiveness Ratio (ICER) of UVGI implementation.

o v kW

(") Keratitis and erythematous skin eruptions occurring in light-exposed areas.
5. STUDY POPULATION
5.1. Inclusion criteria

Inclusion of centers:

Nursing homes:

* Fomite = Inert object that can carry infectious agents, passive vector for disease transmission
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- Having a system for monitoring cases of upper and lower respiratory infections in their
residents

- Agreeing to take part in the study

- Undertaking to comply with the entire protocol

- Accepting the installation of UVGI devices

- Undertaking to provide all residents or their legal guardians/curators with an individual
information leaflet

Inclusion of individuals

All residents who have at least one day's presence in one of the participating centers during
one of the two calendar periods of the study (period 1: between October 1, 2024 and April 30,
2025; period 2: between October 1:2025 and April 30, 2026) will be eligible.

5.2. Exclusion criteria

Exclusion of centers:

Nursing Homes will not be included in the study if:

- They are already equipped with another air treatment system (i.e. HEPA", ionization) in
common living spaces

- They do not wish to be equipped in all the spaces needing to be equipped according to
the trial coordinating investigator

- They have planned a major change to the structure (extension, renovation, closure,
requalification, etc.) that could affect the study population and/or UVGI air treatment
systems during the course of the study.

Exclusion of individuals:

Residents of participating centers who have expressed (personally or through a relative or
legal representative) a wish that their personal data not be used for the study at any time
between the start of the study and the analysis of the results will not be included in the study.

5.3. Recruitment

All residents of the partipating Nursing Homes will be informed of the study by the study
coordination team and the Nursing Home care team.

5.4. Information and opt-out

This study falls within the scope of Article L1122-1-4 of French law no. 2012-300 of March 5,
2012 ("loi Jardé"), which stipulates that "in the case of research whose methodological
requirements are not compatible with the collection of consent under the conditions provided
for in the second paragraph of Article L. 1122-1-1, the protocol submitted for the opinion of
the relevant personal data protection committee may stipulate that consent is not sought [...].
No research mentioned in the first paragraph may be carried out on a person if he or she has
opposed it".

* High Efficiency Particulate Air= very high density particulate air filter
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Residents will be fully and fairly informed, in comprehensible terms, of the principles,
objectives, constraints and expected benefits of the study. This information will be provided
in the form of an individual written information notice, which will be given or sent to residents,
their relatives and/or their legal representatives. This information notice will explain residents'
right to object at any time to the collection of their personal data. Nursing staff and study
coordinators will be available to answer residents' questions at any time.

Only documents approved by the ethics committee will be used for this study, in their latest
version, to the exclusion of any other document.

No data will be collected if the resident or his/her representative expresses his/her opposition.
If this objection is notified after the collection of personal data has begun, previously collected
data will be deleted.

5.5. Exclusion period and participation in other research

For the duration of their participation in the RESPROTECT study, residents may only participate
in other interventional or observational studies that do not influence the occurrence,
treatment or management of respiratory infections. The RESPROTECT sponsor must be
consulted prior to inclusion in any other study.

Once their participation in the RESPROTECT study has come to an end (due to scheduled study
termination or premature discharge), residents will be able to participate in other studies
without delay.

5.6. Volunteer compensation
No compensation is planned for this study.

6. PROTOCOL PROCEDURES

6.1. UVGI air treatment systems
The UVGI devices will be installed prior to the start of the study by a team of independent
contractors, in accordance with the installation protocols described in paragraph 18.1.

This team will then carry out a commissioning visit before the start of the 1% period, followed
by a maintenance visit during the wash-out period before the start of the 2" period.

The deactivation filters will be:

- Installed in arm B during the commissioning visit, and removed during the maintenance
visit.

- Installed in arm A during the maintenance visit.

Residents, Nursing Home staff, investigators, and members of the clinical trial unit in charge
of data collection or processing will not be informed of the presence of the filters.

In all centers, UVGI devices will be switched on the day of the start of the 1%t period, switched
off on the day after the end of the 1%t period, switched on again on the day of the start of the
2" period and switched off again on the day after the end of the 2" period. They will remain
lit continuously during both periods. They may be turned off temporarily in the event of work
being carried out on the ceiling.
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6.2. Clinical and microbiological monitoring
6.2.1.Time TO

Time TO corresponds to the period between informing residents and turning on the UVGI air
treatment units.

The study coordinating team will explain to caregivers how to set up and use the UVGI
equipment, and how to collect clinical, paraclinical and microbiological data throughout the
study.

6.2.2.Time T1
Time T1 corresponds to the 1%t experimental phase (October 1512024 to April 30 2025).
Baseline data

Baseline data for all participants will be collected from Nursing Home records and entered into
the eCRF.

Morbidity episodes and mortality

Nursing staff will be responsible for monitoring the occurrence of respiratory infections and
adverse events of interest, as well as reporting hospitalizations and deaths.

The occurrence of ARls, AEls, all-cause hospitalizations, and all-cause deaths will be reported
weekly to the trial’s clinical research assistants (CRAs) by a designated contact person at each
center. The clinical features, as well as any additional examinations prescribed and their
results, will be noted in the resident's medical record. CRAs will verify individual reports
against predefined diagnostic criteria in the resident's record (and, in case of hospitalisation,
in the hospital record) and classify each event as validated (criteria met), rejected (criteria not
met), or deferred (uncertain classification pending review). The Clinical Event Review
Committee (see section 9.4) will adjudicate deferred events and systematically review all
hospitalization and death records. Validated events will be entered into the eCRF by the
Clinical Research Assistants (CRAs).

CRAs and the CERC will have secure online access to the electronic care records of
participating nursing homes and to hospital records for hospitalized residents. To ensure
completeness of event collection, the nursing home software will be queried every three
months to generate comprehensive lists of all discharges (death, hospitalization, return home,
or transfer to another facility), as well as oxygen and anti-infective prescriptions. These data
will be cross-checked against the study database, and any missing or inconsistent events will
be investigated and adjudicated by the CERC, in accordance with best practices for
independent endpoint review committees

Microbiological monitoring of air and surfaces

Environmental monitoring will be performed to quantify pathogen contamination in the air
and on surfaces within nursing home communal areas. Air and surface samples will be
collected at baseline and every seven weeks during both study periods.

Air samples will be obtained using volumetric air samplers operating at standardized flow
rates. Surface samples will be collected using tryptic soy agar (TSA) contact plates and sterile
polyester-headed swabs (eSWAB) applied to predefined fomites. Two self-adhesive plastic
fomites will be installed in each center — one in a dining room and one in a communal activity
room.
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Air samples will be analyzed by quantitative PCR (qPCR) assays targeting SARS-CoV-2, influenza
A and B viruses, and respiratory syncytial virus, using the Triplex Thermo Fisher TaqPath
COVID-19, FluA/B, RSV Combo Kit (Ref. A49867). Surface samples will be processed for
bacterial and fungal detection by culture on TSA plates, followed by species identification
using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-
TOF MS, Bruker Daltonics). Viral detection from fomites will be performed by qPCR (see details
in section 18.2).

6.2.3.Time T2
Time T2 corresponds to the wash-out period (April 1 to September 30, 2025).

During this phase, all UVGI devices will be turned off. No microbiological sampling of air or
surfaces will be carried out. ARl and AES will not be monitored. Deaths, hospitalisations and
opt-out request will continue to be monitored. New participants will be informed on the study,
and their baseline data will be recorded.

6.2.1.Time T3

Time T3 corresponds to the 2" experimental phase (October 1:2025 to April 30, 2026). During
this period, clinical, paraclinical and microbiological data will be collected in the same way as
during T1.

6.2.2.Time T4

Deaths and hospitalizations will continue to be monitored until May 31, 2026, in order to
characterize any possible death or hospitalization occurring after the end of the 2" period but
possibly linked to an ARI or an AE that began before the end of the 2" period.

6.3. Monitoring summary table

Table 1. Follow-up of centers and individuals participating in the research

T1 T2
TO (Oct (May

(Sept | 2024- 2025-
2024) Apr Sept
2025) 2025)

Individual information of ‘prevalent’ residents X

Individual information of ‘incident’ residents

Collection of opt-out requests X

UVGI system implemented X

UVGI systems filtered/unfiltered, according to randomization 0/x x/0

UVGI systems turned on X X
UVGI systems turned off X X

Collection of baseline data from ‘prevalent’ residents

Collection of baseline data from ‘incident’ residents

X X X
Monitoring of ARI° and AEI X X
Monitoring of discharge, hospitalization and death X X X
Pathogen sampling on test and air surfaces X X

3 ARI: upper respiratory infection (sinusitis, otitis media, nasopharyngitis, angina, tracheitis) and lower respiratory
infection (bronchitis, pneumonia and COPD exacerbations). Symptomatic infection with SARS-Cov-2, influenza
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or Respiratory Syncytial Virus will be considered by default as a respiratory infection, even in the case of
dominant extra-respiratory symptoms.

b AEl: adverse event of interest (keratitis and erythema in exposed areas)
6.4. Premature study termination

6.4.1. Opposition to data collection

Residents will have the right to object to the use of their data at any time, without having to
give reasons, and without this having any adverse effect on their surveillance and care. In the
event of opposition to the collection of their data, care vigilance will continue and potential
adverse events of interest will continue to be reported

6.4.2.Study premature termination

In the event of premature termination or suspension of the study by the sponsor, the latter
will immediately inform the investigators, the centers, the competent authorities and the
Ethics Committee of the termination or suspension of the study and the reasons for it.

6.5. Data collected

Study data will be transcribed by the healthcare staff involved in a clear and legible way in the
source documents (medical records) and collected in the electronic case report form (eCRF)
by the clinical research assistants who will electronically sign the case reports.

The information gathered for this study will be as follows:

6.5.1. Participants data
Baseline

- Investigating center code (automatic)

- Participant ID number (automatic)

- Participant date of birth (month/year)

- Gender

- Date of information on the study

- Date of inclusion in the study

- Dependency index : AG-GIR (Autonomie Gérontologie Groupes Iso Ressources) score
- Vaccination status (Covid19, Influenza, Pneumococcal)

- Comorbidities
Follow-up

- Date(s) and reasons for hospitalization
- Date and cause of death

- Date(s) and reason(s) for leaving (and re-entering, if applicable) the center

- IRA or AEl episodes

e Symptoms
e Additional tests
e Diagnosis
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e Antibacterial and antiviral treatments
e Hospitalizations

o Oxygen treatement

e Event outcome

- Vaccinations

6.5.2.Center data

- Pathogens isolated in air and surface sampling

- Antibiotic consumption

- Characteristics of the ENH: number of residents, number of staffs.

- Significant modification of hygiene and care protocols, where applicable.

- Unforeseen change to the structure (e.g. fire, water damage, etc.) that could lead to a
major modification of the structure (extension, renovation, closure, requalification, etc.)
that could affect the study population and/or UVGI air treatment devices, during the
course of the study.

7. STATISTICAL CONSIDERATIONS
7.1. Number of centers and individuals to include

Each Nursing Home will have an approximate size of 90 participants, with a small coefficient
of variation. It is estimated that 80% of participants will be present in both periods. As
recruitment is open to new participants, those who die or permanently leave their Nursing
Home will be replaced, and the number of participants present in each Nursing Home will
remain constant throughout the study.

The intra-cluster coefficient of variation (WP-ICC p) is estimated at 0.1 (10% of ARIs are
explained by the Nursing Home environment). The inter-period correlation (between-period
ICC n) is estimated to be negligible (the two periods are winter and one year apart). Cluster
auto-correlation (CAC) is set at 0.5 (i.e. n=0.05), a figure recommended when few hypotheses
are involved (Giraudeau et al, Sample size calculation for cluster randomized cross-over trials.
Stat Med 2008;27:5578-85). Individual auto-correlation (IAC) is set at 0.2. Assuming an ARI
incidence of 17 per 100 patient-years in the absence of UVCI devices, it is estimated that 12
clusters need to be included to demonstrate a 50% reduction in ARI incidence, with a two-
sided alpha risk of 0.05 and power of 80% (Kasza et al, Sample Size Calculation for Stepped
Wedge and Other Longitudinal Cluster Randomised Trials. Stat Med 2020;39:1871-83; Hooper
et al, Sample size and power calculations for open cohort longitudinal cluster randomized
trials. Stat Med 2016;35:4718-28)

7.2. Data analysis

Details of the analysis methods will be set out in a specific document entitled "analysis plan",
validated by the study's scientific board and made public before the start of the analysis.
The principles guiding the drafting of this analysis plan will be as follows:

General
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- The analysis will be performed on an intention-to-treat basis, and will include all centers
and all permanent residents, whatever their length of follow-up and reason for premature
discharge from the center, with the exception of those who opted out.

- Atwo-tailed p-value of <0.05 is considered statistically significant.

Main analysis

The main comparison will focus on the incidence of first severe ARI between follow-up periods
with an unfiltered UV device and follow-up periods with a filtered UV device. The numerator
will be the number of people who experienced at least one severe ARI during a period. The
denominator will be the cumulative time spent in the nursing home until the first ARl or exit
from the period.

The result will be expressed as an incidence ratio with a 95% confidence interval.

In the first instance, the analysis will be carried out at the individual level. A generalized linear
mixed model will be used, with a Poisson distribution or a negative binomial distribution in
the case of overdispersion, a logarithmic link function and an offset term for the number of
patient-years. The model will take into account not only intervention and period fixed effects,
but also random effects at cluster, cluster-period, cluster-individual and individual levels. The
correlation structure will be of the exchangeable block type.

In the second instance, if the model does not converge, we will perform the analysis at the
cluster level (Hayes RJ, Moulton LH. Cluster Randomised Trials. CRC Press; 2017.
https://books.google.fr/books?id=ikirDWAAQBAJ p197).

Sensitivity analyses will be carried out:

- Using the cumulative incidence of severe ARI as the endpoint, with the total number of
severe ARl in the numerator and the cumulative time spent in the nursing home until exit
from the period in the denominator. The model will be the same as the main model, with
the addition of a random individual-period effect.

- By adjusting the model on the following variables: gender, age, GIR index. The last two
variables will be measured at the start of each period.

Analysis of clinical secondary endpoints

- Analyses of clinical secondary endpoints will focus on:

¢ Incidence of symptomatic ARIs of all grades

e Incidence of all-cause hospitalization, all-cause mortality, and all-cause
"hospitalization or death"

¢ Incidence of non-infectious adverse events of interest, overall and by severity grade
(CTCAE classification).

- Analyses of clinical secondary endpoints will focus on the occurrence of the 1stevent and
will be performed without adjustment. Sensitivity analyses will be performed:

e Using cumulative incidence as the endpoint
e By adjusting the model on the following variables: age, gender, GIR index.

- Analyses of clinical secondary endpoints will use the same model as that used for the
primary analysis, or equivalent models appropriate to the frequency of events.

Analysis of microbiological secondary endpoints
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These secondary analyses will compare microbiological loads in air and fomite samples
between periods when UVGI devices are unfiltered (active) versus filtered (inactive). The
outcome will be expressed as cycle threshold (Ct) values and number of genome copies/m3
for viral agents; and colony-forming units (CFU)/cm? for bacterial and fungal agents. Mean
microbial loads will be compared using mixed-effects linear regression models, including
random effects for cluster and period.

Subgroup analysis

Depending on clinical relevance, exploratory subgroup analyses may be proposed after
studying the subgroup x arm interaction in the above-mentioned regression models.

Missing data

For explanatory variables missing in less than 10% of participants, and verifying the hypothesis
of the random nature of this loss of information, multiple imputation may be proposed. For
explanatory variables missing in more than 10% of residents, no imputation will be performed
and these covariates will not be included in multivariate analyses.

Intermediate analysis

No interim analysis is planned for this study. The Data and Safety Monitoring Board may
request a parallel exploratory analysis (group A vs. group B) after the end of the 1%t period if it
wishes to explore the hypothesis of premature evidence of efficacy or futility. If an analysis is
performed for efficacy, the Haybittle-Peto stopping rule will be used: p-value=0.0027. This rule
being conservative, the significance level would remain at a=5% for the final analysis.

Other points to watch

The DSMB will be vigilant for the emergence of signs suggestive of toxicity, even if the
evidence currently available strongly suggests that the risk of toxicity is very low.

The DSMB will pay particular attention to the appropriateness of the choice of the primary
endpoint. When the study was designed, the investigators hesitated between choosing a
broad primary endpoint including all high and low ARIs, whatever their severity, and a more
restrictive primary endpoint including only severe low ARIs. Uncertainty was linked in
particular to the absence of reliable recent data allowing to estimate the impact of either of
these two options on the trial conduct. The DSMB will assess the relevance of the chosen
primary endpoint in the light of the incidence observed, and may, if it so wishes, recommend
a change in the definition of this endpoint, provided that the arguments presented for this
change do not call into question the principle of quadruple blinding.

8. RISK MANAGEMENT
8.1. Managing adverse events

8.1.1. Definitions

Adverse event (AE):

An adverse event is any harmful manifestation occurring in a person participating in a study,
whether or not this manifestation is related to the research or to the product on which the

research is focused (R1123-46 of the French CSP; amended by Decree n°2016-1537 of November 16, 2016 -
art. 10 and 14).
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Serious adverse event (SAE) :

A serious adverse event is one that:

- leads to death,

- endangers the life of the participant,

- requires hospitalization or prolongation of hospitalization,

- causes significant or lasting disability or handicap,

- isa congenital anomaly or malformation.

(R1123-46 of the French CSP; amended by Decree no. 2016-1537 of November 16, 2016 - art. 10 and 14)

AE of interest (Ell)

For this study, the adverse events of interest are erythema in light-exposed areas and keratitis.

Severity criteria :

The severity of events will be classified according to CTCAE classification version 5.0 (grade 1
to 5).

The severity of events not listed in this classification will be assessed according to the following
qualitative criteria:

- Mild (grade 1): does not affect the participant's daily activities,

- Moderate (grade 2): disrupts the participant's 's usual daily activities,

- Severe (grade 3): prevents the participant's 's usual daily activities,

- Very severe (grade 4): requires resuscitation/life-threatening,

- Death (grade 5).

8.1.2. Notification of serious adverse events (SAEs)

No AE or SAE will be reported to the sponsor, in accordance to the French regulation applying

to studies classified as category 2 RIPH.

9. MONITORING
9.1. Scientific Advisory Board

9.1.1. Composition

It is made up of the coordinating investigator, the trial statistician, the Director of the CTU, the
scientific referent, the project manager and 3 external expert members appointed by the
sponsor. It is chaired by one of the external members chosen by his peers.

9.1.2. Pace of meetings
The Scientific Advisory Board meets twice a year until the research is completed.

An extraordinary meeting may be called at any time by decision of the Chairperson of the
Scientific Advisory Board, or at the request of the Coordinating Investigator or the sponsor.

9.1.3. Role

The Scientific Advisory Board's mission is to ensure that the research is carried out
appropriately, from a scientific, ethical and logistical point of view.
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— It ensures that the research runs smoothly and that the protocol is respected,
— It ensures that all investigators and other research participants are kept informed,

— ltensures the scientific follow-up of the research: maintaining the relevance of the research
guestions and the validity of the methods used to answer them,

— It oversees the application of rules governing access to research data and the
communication and publication of research results,

— It maintains a permanent link with the sponsor and the DSMB,

— It decides on any relevant modifications to the protocol necessary for the continuation of
the research, in particular:
¢ Amendments to the protocol,
e Decisions to open or close study sites.

9.2. Data and Safety Monitoring Board

9.2.1. Composition

It is made up of 3 external expert members appointed by the sponsor, chosen for their
expertise in clinical research.

9.2.2. Pace of meetings

The DSMB meets regularly throughout the trial, on its own initiative or at the request of the
coordinating investigator, the trial's Scientific Advisory Board or the sponsor. At least one
meeting per year is desirable.

9.2.3. Role

The DSMB has an advisory role for the sponsor, the coordinating investigator and the Scientific
Advisory Board. It gives a general opinion on the progress of the trial. It can help to make
difficult decisions during the course of the trial, for which an independent judgment is
desirable. In particular, it advises on :

- Premature termination of the trial (due to toxicity or futility, because the trial is no longer
feasible, or because the elements needed to reach a conclusion have already been
gathered);

- Extensive modifications to the protocol that may become necessary to take account new
scientific data;

- Interpretation of analysis results or need for intermediate analysis.

The opinion of the DSMB is sent in writing to the Coordinating Investigator, the Sponsor, and
the Chairperson of the Scientific Advisory Board.

9.3. Steering Committee

9.3.1. Composition

It is made up of all the project team members listed on page 12.Erreur ! Source du renvoi
introuvable.

9.3.2. Meeting schedule

The steering committee meets weekly at the start of the study, and then at intervals as
required.
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9.3.3. Role

The role of this committee is to supervise and monitor the progress of the trial.
9.4. Clinical Event Review Committee (CERC)

9.4.1. Composition

It is made up of the coordinating investigator, the scientific referent and the Clinical Reseach
Assistants.

9.4.2. Meeting schedule
The CERC meets weekly.
9.4.3. Role

The role of this committee is to ensure that the documentation of morbidity events occurring

during the trial is standardized. It is responsible for the following tasks:

- Validation of the procedure for collecting data on morbidity events;

- Advice to investigators on questions relating to the application of definitions and
classification of morbidity events.

- Adjudicate events deferred by the CRAs

- Systematically review all hospitalization and death records

10. RIGHT OF ACCESS TO SOURCE DATA AND DOCUMENTS
10.1. Data access

The sponsor is responsible for obtaining the agreement of all parties involved in the research,
in order to guarantee direct access to all source data for quality control and audit purposes,
in accordance with articles L.1121-3 and R.5121-13 of the French Public Health Code.

Individuals participating in this research will be informed of their right to access, verify,
correct, limit or oppose the processing and transmission of data concerning them, and of the
procedures for applying this right, via the information leaflet. The sponsor undertakes to
respond to any request for access to data within a maximum of 1 month.

10.2. Source data

Source documents, defined as any original document or object that can be used to prove the
existence or accuracy of data or facts recorded during the study, will be kept by the
investigators after the end of the study for a period of time that complies with French
regulations.

10.3. Data confidentiality

In accordance with articles L.1121-3 and R. 5121-13 of the French Public Health Code and 226-
13 and 226-14 of the French penal code, the sponsor and study investigators will take all
necessary precautions to ensure the confidentiality of information concerning the trial and
the persons taking part in it.
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The rules of confidentiality will be made clear to Nursing Home residents taking part in the
research, orally and in the study information leaflet.

The sponsor will ensure that participants in the research has not objected to the collection of
their personal data.

Data collected via the eCRF, will be rendered anonymous using participants ID code. In
participating centers, a table of correspondence between ID codes and participants names will
be kept under the Principal Investigator's responsibility for a period of time in line with current
regulations. Participants date of birth will be partially collected (month and year).

Identifiable data will be accessible only to study investigators and qualified personnel
responsible for the conduct of the study, as well as to reviewers designated by the sponsor to
ensure data accuracy and to members of regulatory bodies legally authorized to have access
to the data.

All data will be collected in accordance with the reference methodology MR00O3established by
the French Commission Nationale de I'Informatique et des Libertés.

11. DATA PROPERTIES

The study sponsor is the owner of the data. No use of the data or transmission to a third party
should be made without its agreement.

12. QUALITY CONTROL AND ASSURANCE

12.1. Investigator and sponsor commitment

The sponsor and coordinators undertake that the study will be carried out in compliance with
French regulations, good clinical practices and the World Medical Association's Declaration of
Helsinki.

The investigators will certify that they have read all pages of the protocol. The coordinating
investigator will ensure that all investigators and other qualified members of his team have
access to the updated versions of the protocol and other documents relating to the conduct
of the study.

12.2. External monitoring

A monitor will be appointed by the sponsor to ensure that the study is carried out properly,
and that the data generated are documented, recorded and reported in accordance with the
protocol and in compliance with regulatory requirements.

Subject to the agreement of the persons concerned, monitors duly mandated for this purpose
by the sponsor will have access to the individual data necessary for this control; they are
subject to professional secrecy. All visits and contacts will be the subject of a written
monitoring report.

Monitoring procedures will be defined in accordance with risk-based monitoring guidelines. A
monitoring plan will list the points to be monitored and the verification procedures. A set-up
and closing visit will be organized for each participating center.
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12.3. Audits and inspections

The study may be subject to audits or inspections that may apply to all stages of the study,
from protocol development to publication of results and archiving of data used or produced
as part of the study. All data, documents and reports are subject to audit or inspection.

The sponsor and participating centers should be able to give inspectors or auditors access to
the data. Participating centers will agree to comply with the requirements of the sponsor and
the competent Authority regarding an audit or inspection of the study.

12.4. Case Report Forms

All information required by the protocol will be recorded using electronic case report form
(eCRF). The eCRF software will comply with FDA recommendations concerning computerized
systems for clinical trial management and electronic signature, and with standards (CDISC,
ICH, GCP 2001/20/CE).

13. ETHICAL CONSIDERATIONS

13.1. Comité de Protection des Personnes

The protocol and individual information notices will be submitted for approval to the CPP
(Committee for the Protection of Persons) designated by drawing lots in accordance with
French regulations..

The study summary and the CPP opinion will be sent by the sponsor to the French National
Agency for the Safety of Medicines and Health Products (ANSM) for information before the
start of the study.

13.2. Protocol amendments
All amendments to the protocol will be the subject of a new review from the CPP.
13.3. Support for research

All additional costs related to the research will be covered by the sponsor. This includes:

- Supply and maintenance of UVGI equipment during the study,
- Air and surface pathogen sampling and analysis by Multiplex PCR,
- Program coordination,

- Other clinical research costs
14. DATA PROCESSING AND STORAGE AND DOCUMENTS
14.1. Data capture and processing

Clinical Research Forms (CRF) will be accessible online. Entering, viewing or modifying data
will only be possible via this eCRF.

Each user will be given a unique login and password, according to their role and responsibilities
in the study. Each person authorized to access the eCRF:
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- Will be identified in the table of delegated responsibilities for each center;
- Will have a "user" account with specific IT rights linked to its role.

An audit function will be integrated, enabling traceability of the data collected, as well as any
modifications made (addition, modification or deletion of data). These modifications will be
recorded in a non-modifiable electronic file (audit trail). The audit function will also identify
the person who made the modification, as well as the date.

14.2. Data protection

This study falls within the scope of the "Reference Methodology 003" (MR-003) of the French
National Commission for Information Technology and Civil Liberties (CNIL), in application of
the French law of August 6, 2004 relating to the protection of individuals with regard to the
processing of personal data. The sponsor undertaking to comply to MR-003 is registered under
no. 2214314, signed by sponsor on July 8, 2019.

14.3. Archiving

The following documents will be archived in the clinical research unit of the CH Emile Roux
until the end of the period of practical use.

« Protocol and amendments

« Procedures, monitoring plan, statistical analysis plan
« Individual data

« Reports of opening, monitoring and close-out visits

« SAB, DSMB, and steering committee Meeting reports
« Statistical analysis and final study report.

At the end of the period of practical use, all documents to be archived will be transferred to
the general clinical research archives, under the responsibility of the sponsor, for a period in
line with French regulation (currently 15 years after the end of the study)

No removal or destruction can be carried out without the sponsor’s agreement. At the end of
this period, the sponsor will be consulted for destruction.

15. INSURANCE
In accordance with regulatory provisions, the sponsor has taken out civil liability insurance
with Relyens to cover any damage resulting from the research.

Failure to comply with the legal conditions for research (absence of CPP opinion, opposition
from the person, continuation of suspended or prohibited research) is a clause excluding
coverage.

16. COMMUNICATION AND PUBLICATIONS

The study will be registered on Clinical trials.gov.

The final research report will be written by the study manager in collaboration with the
coordinating investigator, the head of the sponsor's clinical research unit and the
biostatistician in charge of the study. The final version will be sent to the sponsor, the
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competent authority and the CPP within 6 months after the end of the 2" follow-up period.
This delay is reduced to 90 days in the event of premature termination of the research.

Results will only be disclosed with the prior joint agreement of the coordinating investigator,
the Scientific Advisory Board and the sponsor. Results will be communicated and published. A
report on the overall results of the study will be issued, for transmission by the investigator to
residents and caregivers.

The rules for publication and authorization of papers and articles will be set out in a
transparent plan approved by the Scientific Advisory Board.

17. REFERENCES

1. Demoré B, Charmillon A. Treatment of lower and upper respiratory infections. Pharm
Clin Thérapeutique. 2018;801-814.e1.

2. Influenza [Internet]. Institut Pasteur. 2015 [cited 28 Feb 2023]. Available from:
https://www.pasteur.fr/fr/centre-medical/fiches-maladies/grippe

3. Influenza - Infectious diseases [Internet]. MSD Manual Professional Edition. [cited 28
Feb 2023]. Available from: https://www.msdmanuals.com/fr/professional/maladies-
infectieuses/virus-respiratoires/grippe

4. Nicholson KG, Baker DJ, Farquhar A, Hurd D, Kent J, Smith SH. Acute upper respiratory
tract viral illness and influenza immunization in homes for the elderly. Epidemiol Infect.
Dec 1990;105(3):609-18.

5. Petat H, Schuers M, Rabiaza A, Marguet C, Pellerin L, Le Bas F, et al. ECOVIR : mise en
place d'une cohorte en soins primaires, un exemple de coopération pluri-
professionnelle ville-hopital. Rev Mal Respir. 1 Apr 2022;39(4):334-43.

6. Metlay JP, Schulz R, Li YH, Singer DE, Marrie TJ, Coley CM, et al. Influence of age on
symptoms at presentation in patients with community-acquired pneumonia. Arch
Intern Med. 14 Jul 1997;157(13):1453-.9.

7. Johnson JC, Jayadevappa R, Baccash PD, Taylor L. Nonspecific presentation of
pneumonia in hospitalized older people: age effect or dementia? J Am Geriatr Soc. Oct
2000;48(10):1316-20.

8. Rr M. Pneumonia in residents of long-term care facilities: epidemiology, etiology,
management, and prevention. Am J Med [Internet]. oct 1998 [cited 22 Feb
2023];105(4). Available from: https://pubmed.ncbi.nlm.nih.gov/9809694/

9. Mehr DR, Zweig SC, Kruse RL, Popejoy L, Horman D, Willis D, et al. Mortality from lower
respiratory infection in nursing home residents. A pilot prospective community-based
study. J Fam Pract. Oct 1998;47(4):298-304.

Version 3.0 34



LE PUY-EN-VELAY b

CENTRE HOSPITALIER RESPROTECT Protocol V3.0
EMILE ROUX +

10. Naughton BJ, Mylotte JM, Tayara A. Outcome of nursing home-acquired pneumonia:
derivation and application of a practical model to predict 30 day mortality. ] Am Geriatr
Soc. Oct 2000;48(10):1292-.9.

11. Kollef MH, Shorr A, Tabak YP, Gupta V, Liu LZ, Johannes RS. Epidemiology and outcomes
of health-care-associated pneumonia: results from a large US database of culture-
positive pneumonia. Chest. Dec 2005;128(6):3854-62.

12. JC,AM,NFS,CS,)D, RV, et al. Health care-associated pneumonia requiring hospital
admission: epidemiology, antibiotic therapy, and clinical outcomes. Arch Intern Med
[Internet]. Sep 7, 2007 [cited Feb 22, 2023];167(13). Available from:
https://pubmed.ncbi.nim.nih.gov/17620533/

13. Instruction N° DGS/VSS1/DGCS/SPA/2019/211 du 30 septembre 2019 relative aux
conduites a tenir devant des infections respiratoires aigués ou des gastro-entérites
aigués dans les collectivités de personnes agées [Internet]. Repias : Réseau de
Prévention des Infections Associées aux Soins. [cited 22 feb 2023]. Available from:
https://www.preventioninfection.fr/document/instruction-n-dgs-vss1-dgcs-spa-2019-
211-du-30-septembre-2019-relative-aux-conduites-a-tenir-devant-des-infections-
respiratoires-aigues-ou-des-gastro-enterites-aigues-dans-les-collectivites-de-p/

14. Ra G, S B, S M. Infections among patients in nursing homes: policies, prevalence,
problems. N Engl J Med [Internet]. 24 Sep 1981 [cited 22 Feb 2023];305(13). Available
from: https://pubmed.ncbi.nlm.nih.gov/7266615/

15. EnV, CB, MW, Rr M. Pneumonia in long-term care: a prospective case-control study of
risk factors and impact on survival. Arch Intern Med [Internet]. 22 Oct 2001 [cited 22
Feb 2023];161(19). Available from: https://pubmed.ncbi.nim.nih.gov/11606155/

16. Jm M. Nursing home-acquired pneumonia. Clin Infect Dis Off Publ Infect Dis Soc Am
[Internet]. 15 Nov 2002 [cited 22 Feb 2023];35(10). Available from:
https://pubmed.ncbi.nlm.nih.gov/12410480/

17. Aronow WS. Clinical causes of death of 2372 older persons in a nursing home during
15-year follow-up. ] Am Med Dir Assoc. 2000;1(3):95-6.

18. Gee WM. Causes of death in a hospitalized geriatric population: an autopsy study of
3000 patients. Virchows Arch A Pathol Anat Histopathol. 1993;423(5):343-9.

19. KB,SwM,MN,GW, SW, B G. Epidemiology of multimorbidity and implications for
health care, research, and medical education: a cross-sectional study. Lancet Lond Engl
[Internet]. 7 Jul 2012 [cited 22 Feb 2023];380(9836). Available from:
https://pubmed.ncbi.nlm.nih.gov/22579043/

20. SPF. Prévalence des infections dans les Etablissements d'hébergement pour personnes
agées dépendantes : analyse régionale, Enquéte Priam, France, 2006-2007. Special
issue. Bilans réguliers de surveillance - Maladies infectieuses [Internet]. [cited 22 Feb
2023]. Available from: https://www.santepubliquefrance.fr/notices/prevalence-des-

Version 3.0 35



LE PUY-EN-VELAY b

CENTRE HOSPITALIER RESPROTECT Protocol V3.0
EMILE ROUX +

infections-dans-les-etablissements-d-hebergement-pour-personnes-agees-
dependantes-analyse-regionale-enquete-priam-france-2006-2

21. TFALJmW,JM, ML, AM, etal. Aging, frailty and age-related diseases.
Biogerontology [Internet]. oct 2010 [cited 22 Feb 2023];11(5). Available from:
https://pubmed.ncbi.nim.nih.gov/20559726/

22. High KP. Pneumonia in older adults. New categories add complexity to diagnosis and
care. Postgrad Med. Oct 2005;118(4):18-20, 25 -8.

23. Dyar 0J, Pagani L, Pulcini C. Strategies and challenges of antimicrobial stewardship in
long-term care facilities. Clin Microbiol Infect Off Publ Eur Soc Clin Microbiol Infect Dis.
jan 2015;21(1):10-9.

24. Utsumi M, Makimoto K, Quroshi N, Ashida N. Types of infectious outbreaks and their
impact in elderly care facilities: a review of the literature. Age Ageing. May
2010;39(3):299-305.

25. Greenhalgh T, Jimenez JL, Prather KA, Tufekci Z, Fisman D, Schooley R. Ten scientific
reasons in support of airborne transmission of SARS-CoV-2. The Lancet. May 1,
2021;397(10285):1603-.5.

26. Indoor Air Changes and Potential Implications for SARS-CoV-2 Transmission - PubMed
[Internet]. [cited 22 Feb 2023]. Available from:
https://pubmed.ncbi.nim.nih.gov/33861316/

27. Cowling BJ, Ip DKM, Fang VJ, Suntarattiwong P, Olsen SJ, Levy J, et al. Aerosol
transmission is an important mode of influenza A virus spread. Nat Commun.
2013;4:1935.

28. Gil R, Arroyo-Anllé EM. Alzheimer's Disease and Face Masks in Times of COVID-19. )
Alzheimers Dis JAD. 2021;79(1):9-14.

29. PjM,IbV,DC,DD,ReF, Eo C. Evidence for airborne transmission of Norwalk-like virus
(NLV) in a hotel restaurant. Epidemiol Infect [Internet]. June 2000 [cited 22 Feb
2023];124(3). Available from: https://pubmed.ncbi.nim.nih.gov/10982072/

30. Kosmidis-Papadimitriou A, Qi S, Squillace O, Rosik N, Bale M, Fryer PJ, et al.
Characteristics of respiratory microdroplet nuclei on common substrates. Interface
Focus. Dec 10, 2021;12(1):20210044.

31. Modeling the impact of control measures on tuberculosis infection in senior care
facilities - ScienceDirect [Internet]. [cited 22 Feb 2023]. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0360132312002107

32. Riley RL, Mills CC, O'grady F, Sultan LU, Wittstadt F, Shivpuri DN. Infectiousness of air
from a tuberculosis ward. Ultraviolet irradiation of infected air: comparative
infectiousness of different patients. Am Rev Respir Dis. Apr 1962;85:511-25.

Version 3.0 36



LE PUY-EN-VELAY b

CENTRE HOSPITALIER RESPROTECT Protocol V3.0
EMILE ROUX +

33. Wells WF. Airborne Contagion and Air Hygiene: An Ecological Study of Droplet
Infections. Commonwealth Fund; 1955. 484 p.

34. EcR, G M,RIR. Airborne spread of measles in a suburban elementary school. Am J
Epidemiol [Internet]. May 1978 [cited 22 Feb 2023];107(5). Available from:
https://pubmed.ncbi.nim.nih.gov/665658/

35. AbB,WaO,WmE,WhS, Gf M, KI H, et al. Measles outbreak in a pediatric practice:
airborne transmission in an office setting. Pediatrics [Internet]. Apr 1985 [cited 22 Feb
2023];75(4). Available from: https://pubmed.ncbi.nIm.nih.gov/3982900/

36. HK,CmS, HLD, RaH, AjE, CO. Evidence of Respiratory Syncytial Virus Spread by
Aerosol. Time to Revisit Infection Control Strategies? Am J Respir Crit Care Med
[Internet]. Jan 8, 2016 [cited Feb 22, 2023];194(3). Available from:
https://pubmed.ncbi.nlm.nih.gov/26890617/

37. TaM,SI),ZZ, MW, TK, SR, et al. Detection of airborne rhinovirus and its relation to
outdoor air supply in office environments. Am J Respir Crit Care Med [Internet]. Jan 6,
2004 [cited Feb 22, 2023];169(11). Available from:
https://pubmed.ncbi.nim.nih.gov/14754759/

38. Escombe AR, Moore DAJ, Gilman RH, Navincopa M, Ticona E, Mitchell B, et al. Upper-
room ultraviolet light and negative air ionization to prevent tuberculosis transmission.
PLoS Med. March 17, 2009;6(3):e43.

39. briefing-of-health-partners-on-covid-19---presentation-by-dr-randeep-guleria.pdf
[Internet]. [cited March 10, 2023]. Available from: https://www.who.int/docs/default-
source/searo/whe/coronavirus19/briefing-of-health-partners-on-covid-19---
presentation-by-dr-randeep-guleria.pdf?sfvrsn=b2871dc7_2

40. WELLS WF, WELLS MW, WILDER TS. THE ENVIRONMENTAL CONTROL OF EPIDEMIC
CONTAGION: I. AN EPIDEMIOLOGIC STUDY OF RADIANT DISINFECTION OF AIR IN DAY
SCHOOLS. Am J Epidemiol. 1 Jan 1942;35(1):97-.121.

41. Thornton GM, Fleck BA, Fleck N, Kroeker E, Dandnayak D, Zhong L, et al. The impact of
heating, ventilation, and air conditioning design features on the transmission of viruses,
including the 2019 novel coronavirus: A systematic review of ultraviolet radiation. PLOS
ONE. Apr 8, 2022;17(4):e0266487.

42. Jaynes RA, Thompson MC, Kennedy MA. Effect of ultraviolet germicidal irradiation of
the air on the incidence of upper respiratory tract infections in kittens in a nursery. J
Am Vet Med Assoc. 1 Nov 2020;257(9):929-32.

43. Saleeva IP, Zhuravchuk EV, Morozov VY, Kolesnikov RO, Kolesnikova MS, Zaremskaya
AA. The use of modern bactericidal UV irradiators in poultry houses for broilers. E3S
Web Conf. 2021;285:04001.

Version 3.0 37



LE PUY-EN-VELAY b

CENTRE HOSPITALIER RESPROTECT Protocol V3.0
EMILE ROUX +

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Fischer RJ, Port JR, Holbrook MG, Yinda KC, Creusen M, ter Stege J, et al. UV-C Light
Completely Blocks Aerosol Transmission of Highly Contagious SARS-CoV-2 Variants WA1
and Delta in Hamsters. Environ Sci Technol. 6 Sep 2022;56(17):12424-.30.

McLean: General discussion, International Conference... - Google Scholar [Internet].
[cited 22 Feb 2023]. Available from:
https://scholar.google.com/scholar_lookup?&title=General%20discussion%2C%20Inter
national%20Conference%200n%20Asian%20Influenza&journal=Am.%20Rev.%20Respir.
%20Dis.&volume=83&issue=%28Part%202%29&pages=36-
38&publication_year=1961&author=MclLean%2CRL

DEL MUNDO FD, McKHANN CF. EFFECT OF ULTRAVIOLET IRRADIATION OF AIR ON
INCIDENCE OF INFECTIONS IN AN INFANTS' HOSPITAL. Am J Dis Child. 1 Feb
1941;61(2):213-.25.

Ryan CW. Upper-room germicidal ultraviolet light reduced respiratory-related
absenteeism among pre-school students: an analysis of newly discovered historical
data [Internet]. medRxiv; 2022 [cited 22 Feb 2023]. p. 2022.08.19.22278959. Disponible
sur: https://www.medrxiv.org/content/10.1101/2022.08.19.22278959v1

Mphaphle M, Dharmadhikari AS, Jensen PA, Rudnick SN, van Reenen TH, Pagano MA, et
al. Institutional Tuberculosis Transmission. Controlled Trial of Upper Room Ultraviolet
Air Disinfection: A Basis for New Dosing Guidelines. Am J Respir Crit Care Med. August
15, 2015;192(4):477-84.

Occupational infections [Internet]. [cited 22 Feb 2023]. Available from:
https://www.who.int/tools/occupational-hazards-in-health-sector/occupational-
infections

Ethington T, Newsome S, Waugh J, Lee LD. Cleaning the air with ultraviolet germicidal
irradiation lessened contact infections in a long-term acute care hospital. Am J Infect
Control. May 2018;46(5):482-6.

CDC. Community, Work, and School [Internet]. Centers for Disease Control and
Prevention. 2020 [cited March 1, 2023]. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation/uvgi.html

Kowalski WJ, Bahnfleth WP, Hernandez MT. A Genomic Model for Predicting the
Ultraviolet Susceptibility of Viruses.

Biasin M, Bianco A, Pareschi G, Cavalleri A, Cavatorta C, Fenizia C, et al. UV-C irradiation
is highly effective in inactivating SARS-CoV-2 replication. Sci Rep. March 18,
2021;11(1):6260.

Hessling M, Gierke AM, Sicks B, Fehler N, Vatter P. Sensitivity of influenza virus to
ultraviolet irradiation. GMS Hyg Infect Control. 26 Oct 2022;17:Doc20.

Al-Mozaini M, Noman ASM, Alotaibi J, Karim MR, Zahed ASM, Karim ATMR, et al. SARS-
CoV-2 Viral Load Is Correlated With the Disease Severity and Mortality in Patients With

Version 3.0 38



LE PUY-EN-VELAY "'.

CENTRE HOSPITALIER RESPROTECT Protocol V3.0
EMILE ROUX +

Cancer. Front Oncol [Internet]. 2021 [cited 3 Feb 2023];11. Available from:
https://www.frontiersin.org/articles/10.3389/fonc.2021.715794

56. Saba G, Andrade LF, Gaillat J, Bonnin P, Chidiac C, llles HG, et al. Costs associated with
community acquired pneumonia in France. Eur J Health Econ HEPAC Health Econ Prev
Care. may 2018;19(4):533-44.

57. Gupta H, Kaur H, Mahajan P, Singh G. Accidental Exposure to Ultraviolet-C (UVC)
Germicidal Lights: A Case Report and Recommendations in Orthodontic Clinical
Settings. J Indian Orthod Soc. 1 Jul 2021;55(3):323-5.

58. Sengillo JD, Kunkler AL, Medert C, Fowler B, Shoji M, Pirakitikulr N, et al. UV-
Photokeratitis Associated with Germicidal Lamps Purchased during the COVID-19
Pandemic. Ocul Immunol Inflamm. 2 Jan 2021;29(1):76-80.

59. Nardell EA, Bucher SJ, Brickner PW, Wang C, Vincent RL, Becan-McBride K, et al. Safety
of Upper-Room Ultraviolet Germicidal Air Disinfection for Room Occupants: Results
from the Tuberculosis Ultraviolet Shelter Study. Public Health Rep. 2008;123(1):52-.60.

60. Stevens ER, Nucifora KA, Irvine MK, Penrose K, Robertson M, Kulkarni S, et al. Cost-
effectiveness of HIV care coordination scale-up among persons at high risk for sub-
optimal HIV care outcomes. PloS One. 2019;14(4):e0215965.

Version 3.0 39



LE PUY-EN-VELAY b

CENTRE HOSPITALIER RESPROTECT Protocol V3.0
EMILE ROUX +

18. APPENDICES

18.1. Installation of UVGI air treatment systems

The installation protocol comprises 3 phases:

Phase 1: Implementation

Phase 2: Physical installation

Phase 3: Verification and validation of installations (commissioning)

Phase 1: Implementation

Phase 1 is used to validate the possibility of installing air treatment devices in the chosen
locations, and to determine the positions of the various devices to ensure even distribution
and protection.

This phase is divided into several stages:

e Stage 1: Collection and study of plans of the areas to be treated. This stage enables us
to select the relevant locations for the intervention, including living areas (refectory,
lounges, PASA, etc.), treatment areas (treatment rooms, infirmary, etc.), and areas
shared by staff (break rooms, dressing rooms, etc.), and to calculate the number of
devices required. This phase is carried out in consultation with Nursing Home
managers, to guarantee the acceptability of the devices.

e Stage 2: visit to centers to check part heights, part geometry (plans sometimes not
updated) and the presence of accessories or difficulties making installation impossible.
Exclusion of non-compliant centers.

e Stage 3: New implementation proposal following inspection of the centers. Validation
by the clinical research team and local center teams.

This phase will be carried out in cooperation with the supplier / service provider chosen to
supply the air treatment devices. This cooperation is essential, given the wide range of
characteristics of the devices on the market, with their different power ratings and radiation

patterns.

Example installation: patient waiting room and caregiver break room
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Phase 2: Physical installation

This phase includes the actual installation of the devices. This installation is carried out by the
technical departments of the ENH, who are best placed to carry out the installation thanks to
their knowledge of wiring and the specific features of the premises. The devices will be
installed so that they can be switched on 24/24.

Phase 3: Verification and validation of installations

Phase 3 is used to check that decontamination equipment has been installed and is working
properly.

For this phase, 2 series of measurements will be carried out:

- A series of UVGI intensity measurements in the treatment zone, to check that the
germicidal intensity required for proper decontamination has been achieved
(minimum 10 pW/cm?) 38 | Measurements will be taken at various points in the
treatment zone (germicidal zone), which is the area under the ceiling between 220 cm
from the floor and the ceiling.

- A series of residual UVGI intensity measurements, to check that no UVC radiation is
present below the germicidal zone, in order to guarantee the safety of the installation
for people. These measurements will be taken at various points in the equipped room,
183cm from the floor, facing the device, in accordance with Directive 2006/25/EC of
the European Parliament and of the Council of 5 April 2006 on health and safety
requirements regarding the exposure of workers to the risks arising from physical
agents (artificial optical radiation). The individual measurements must not exceed 0.2
uW/cm?. This value of 0.2 uW/cm? is the intensity imposed by the European directive
(Directive 2006/25/EC), to which a user can be exposed for 8 hours a day, without risk.
By way of example, a person is exposed to an intensity of 20 pyW/cm?, under a May sun
in Seine-et-Marne (UV8 index).

To carry out these various measurements, the equipment used will be a radio photometer
with a sensitivity centered on 254nm (wavelength emitted by UVGI). This instrument will be
calibrated beforehand by a certified organization such as PISEQ. The radio photometer will be
capable of measuring intensity levels at least ten times lower than 0.2 pW/cm?.
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During these measurements, the speed of air movement in the rooms will also be measured
using a hot-wire anemometer (a system for measuring small air movements, of the order of
0.03 m/s), particularly at the points of entry to the treated rooms. This will enable us to
identify potentially pathogen-carrying airflows from other parts of the building at the time of
measurement.

This information will be recorded in documents that include room plans, names, dimensions,
installation points for the device(s) and measured values (see example below).

Date : Lieu d'installation : Mesures de l'intensité UVGI
Mom de I'agent en Dénomination de la Mesures effectudes aprés installation. Aucune modification de I'espace ne doit &tre réslisée sans refaire
_charge des mesures salle: de nouvelles mesures. Mesures réalisées & 1,83m de hauteur sauf indication contraire, axe du capteur
Nom de IEIPE_"EO""E Dastination de la salle : paralléle au sol. Des mesures complémentaires peuvent étre effectuées en cas de poste de travail non
responsable ¢ standard (travail en hauteur, disposition spécifique, surfaces réfléchissantes, gtc).
Point Valeur Duree limite Remarque Point WValeur Durés limite Remarque
no uw/em? | d'exposition no uw/em? | d’ it
1 &
Plan de la piéce (vue de dessus) 2 7
Dimensions de la pidce 3 B
Largeur 4 F)
Longueur 5 10
Hauteur Réf du ou des appareils installés :
Nombre de
dispositifs Si toutes les valeurs sont inférieures 3 0,2pW/cm?, linstallation est compatible avec une cccupation
installés d'une durée d'au mains 8h par jour.
Légende : Pour des valeurs mesurdes supérieuras & 0,2uW/cm?, une limitation de la durée d'exposition est
_— obligatoire. La durée maximale d'exposition est dennée ci-aprés dans les « Rappel des valeurs limites
B Cispositin ge
décontamination d'expaosition ®.
(o, Personnel prsant, diection
(80 4, reqard et durde de

présence jeurnalidre

= Poinl et direction de me - .
T e o e Rappel des valeurs limites d’exposition
x Objet installé en partie

haute Issues de |z DIRECTIVE 2006/25/CE DU PARLEMENT EURCPEEN ET DU CONSEIL du 5 avril 2006 relative
aux prescriptions minimales de sécurité et de santé ralatives 3 |'exposition des travailleurs aux risques

Exemple : dus aux agents physiques (rayonnements optiques artificiels)

t hmd00em
Hy=[  [E o-smydad S0
“ 0,5000
° w180 nm

Irradiance | Durde dexposition Trradiance Durge dexposition Trradiance
Indiguer |z position des dispositifs, des principaux &léments d= mobilier, et les &éments permettant de _ par jour _ oar jour
caractérizer la poste de travail (position du personnel, durée de travail journalidre ). Numéroter les masures at 0,2pW,cm* Bh SpW/em= 20min 3mw/cm?
indiguer la direction 0 4uW/em? 4h 100w/ cm? 10min EmW/cm?
Remargues et risques particuli=rs ; 0,8pW/cm® Zh S0uW/cm® 2min 30mW/ o=

1, 7pW/em? ih 100uwW/cm?

33pW/em? 30min 2000w/ cm?

Measurement setup and logging documents
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Cette piece est équipée d’un
DISPOSITIF DE DECONTAMINATION
DE LAIR PAR UV-C

GROUPE DE RISQUE 3/ AVERTISSEMENT:
_@_ Ce produit émet des UV.
fart Eviter d'exposer vos yeux et votre peau.

Utilisateurs :

. La durée limite d’exposition (Directive 2006/25/CE) dans les conditions
d‘usage de la piéce est de :

>8h

. Ne pas fixer les dispositifs du regard.
. Ne pas entrer dans la zone supérieure (>2m) de la piéce sans éteindre
le(s) dispositif(s) a I'aide de l'interrupteur.

Maintenance et travaux :
. Eteindre le(s) dispositif(s) avant toute intervention,
Derniére maintenance :

Se référer & la documentation pour toute information.

Explanatory and informative sign posted in each zone equipped with a device

18.2. Microbiological procedures

Obijective(s) / principles

Qualitative and semi-quantitative comparison of microbial agents present, in air and on
surfaces, within areas subjected or not to UV-C (254nm) germicidal treatment using "Upper
Room" type treatment devices. Samples of pathogens in the air and on test surfaces will be
taken by trained technicians from the Centre Hospitalier Emile Roux biology laboratory, then
analyzed by Multiplex PCR, also at the Centre Hospitalier Emile Roux biology laboratory, under
the supervision of Biologist Pierre Saint Sardos

Description of venue and protocol

Within each study ENHs, 2 sampling zones will be defined in :
- an activity room
- the main dining hall

These zones will remain the same throughout the study.
In each of these zones, the following will be carried out:
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- For surface sampling: on one sampling surface: 2 surfaces for bacterial
sampling, one surface for viral sampling. This sampling surface will be placed
on a wall, with the bottom of the sampling surfaces at 170cm from the ground.

- For air sampling: samples will be taken at a distance of 200cm from the wall
bearing the decontamination device, centered on the latter and at a height of
170cm.

Materials & methods :

Surface sampling surface: self-adhesive plastic plate. Each surface in each Nursing Home will
be specifically identified by a unique code to facilitate sampling

Cleaning of sampling surfaces: After installation and after each sampling operation, surfaces
must be thoroughly cleaned ( disinfectant wipe (30s), then cleaning wipe (30s), then isopropyl
alcohol wipe (30s) ).

A. Surface sampling :
- Sampling for bacterial and fungal agents :

Use of two non-selective "contact plates" based on TSA agar medium.
Each agar is applied to the surface to be tested for 10 seconds (light pressure applied by a
pressure machine). Once collected, the agar plates are sent to the analysis laboratory.

o Sterile polyester-headed swabs (eSWAB) are used. During sampling, the
swab is pre-moistened with the medium, then applied to the surface for
10 seconds, rubbing horizontally, then vertically, then diagonally. The
swab is then placed in the tube containing the medium and stored at
4°C until dispatched to the laboratory for inoculation on agar plates.

For each bacterial sample, samples will be taken in duplicate.
- Sampling viral agents :

Sterile polyester-headed swabs are used in conjunction with UTM medium for viral
preservation. During sampling, the swab is pre-moistened with UTM medium, then applied to
the surface for 10 seconds, rubbing horizontally, then vertically, then diagonally. The swab is
then placed in the tube containing the UTM medium and stored at 4°C until dispatched to the
laboratory for storage at -80°C until analysis.

Summary:
Withdrawals
S li
) ) Location of amp |n.g
Media Sampling ) frequencies
) . sampling areas
considered equipment and
by ENH

Opening hours
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- 2 x"Contact
box"
Bacterial Columbia
sampling medium - refector Onci ever\r/\7
Surface - 2eSWAB principal WEEKS .att e
same time
swabs
7 sterile - activity (after lunch)

Viral sampling | polyester- room

headed swabs

B. Airsampling:
The protocol adapted from Gendron et al ®> will be used for sampling.

- PTFE (polytetrafluoroethylene) filter connected to a 20l/min flow-controlled
pump for 20 min. The filter is then stored at 4°C until dispatched to the
laboratory for conditioning.

- In the laboratory, the TSB tube containing the filter will be vortexed for 20 min
at maximum speed, and the TSB medium divided into 3 aliquots: 1 aliquot
seeded as soon as possible on agar media comparable to those used for surface
sampling (see above) and 2 aliquots stored at -80°C for viral testing (1 aliquot)
and subsequent analysis if required.

Summary:
Samplin
Support Samplin Location of fre u:nciis
Withdrawals pp . ping sampling areas by g
considered equipment ENH and
Opening hours
- refector 1 time every 7
. Air in the .
Air sampling zone Air sampler principal weeks ét the
same time
- activity room

C. Detection and identification of microbial agents
- Bacterial and fungal cultures :

Agar plates (TSA agar contact plates) are incubated for 7 days at 35°+2°C in a controlled
atmosphere containing 5% CO». Microbial growth and enumeration will be assessed after 1,
2, 5 and 7 days of incubation.

- Bacterial and fungal identification :
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Microbial colonies found in culture will be identified by MALDI-TOF-MS (Matrix Assisted Laser
Desorption lonisation/Time Of Flight) mass spectrometry (Bruker, Daltonic). Fungi, excluding
yeasts, can be identified by light microscopy if required.

- Detection of viral agents :

The presence of COVID-19, Influenza A and B viruses (influenza A and influenza B) and
respiratory syncytial virus (RSV) will be tested by PCR using the Triplex Thermo Fisher TagPath
COVID-19, FIuA/B, RSV Combo Kit (ref A49867).
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