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La transmission croisée

Source: Leung NH Nat Rev Microbiol 2021

2

https://pubmed.ncbi.nlm.nih.gov/33753932/


Source: Archer J et al. Interface Focus 2022

Particules respiratoires3

https://pubmed.ncbi.nlm.nih.gov/35261733/


Source: Bourouiba L et al. J Fluid Mech 2014

4 A vos souhaits !

https://www.cambridge.org/core/services/aop-cambridge-core/content/view/475FCFCBD32C7DB6C1E49476DB7A7446/S0022112014000883a.pdf/violent-expiratory-events-on-coughing-and-sneezing.pdf


A vos souhaits !5

Source: Bourouiba L. JAMA 2020

https://watermark.silverchair.com/jama_bourouiba_2020_it_200011.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA0gwggNEBgkqhkiG9w0BBwagggM1MIIDMQIBADCCAyoGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMLBEfxRfrfQ5OzmhqAgEQgIIC-0lNRWI2kYHgiTb4nDt3xRF91O6vylqOFsSzWthavdUH3pKsMU0kzeB9adkoO6RwByqM2eYHGB9PROpB7eex-g0S4huos3DZ4kJB1ISzFlCDO9jIHyd2o12pUjGTAdmpy1c9FkJWI_dW4MKNsl9GiYp-h7vB79jqNBNU4m2Ws8PUiqpxeYQSEcVUQesI1LcQrDEsSycKiJErvkUiyHaaDdriR_zPIq5oMu7lcnX8yCiOsLhU68KptBgnb19pUF17AkizdZmWq-3_itYCBp3I5_FEu12Azr5BsIKkBQfZiRBVkOJeAGMnX_nPuk4ofxkXFd5BvyWcv1iAup2Y9HRmRvPqhNcx8KAqek-ic4KRCStFl0qcy36h082Bv29jSGUYQ5qGbaNUG3ZJXUc8QLgjY0UF6YGkbScjECwB8IJUbTEnKyVen26bpeiq20AiDWcMIXN3Ldz2cKk-FAsW1g0029xkvTSLjiIjMEhQ_Kt7CmRIlr19-nYJ8HrG4HyiOgNxBZ89F9UB765XdTphj_L_xzMDfzFD1fbSaoxjVrq0zwkL_YVhKhZDR2e2B-cxDHmZHCQvNF-Ipfl3UdWiyinDTOpESzaJUtZExTS9PlqGYl1U_HW9YxKfpk0uiY5641BowvwRC1ZBTium2AyxQiile2mWpvsBOZZnmEY1f_bE9nnPYF2DFLWEH5x-_mbJBwj8LiGO2jtfeG0wahXtTbbsJ-oXJ9jnvldhKurxarfoMPVLX0fyUxkhjFv7OmanP0IjwD-DAhjKUbn9fbrsZgmKMlp1IuMhLJMf7LYYCZBiHNmZ9awvGmGWNEywAyF4MEngU1vkA3JER35bR6MIMcQR7sjVGGqbAfLg12lf_TvKbVuBKHda-IQMdW0pQz3B9m9WGmveL-4zqecoL7_Yhvw6bFesjTpeSYLuSx9FjMDiL9Z74DEKkVhb1Agj5vp5Y-U4DiwFbA4f_ecES12R9fhH3ajiisDBBAb8QBNaQszAyy7sJLwM3_BSwkiHIts


Source: Wang CC et al. Science 2021
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https://www.science.org/doi/10.1126/science.abd9149


Source: Wang et al. Science 2021 Aug
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https://www.science.org/doi/full/10.1126/science.abd9149?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org


8 Quelles recommandations ?



Espace ouvert

260 m2

11 patients accueillis
simultanément

6-8 professionnels de 
santé (aide soignants, 
infirmiers, 
brancardiers, 
médecins)

9 Exemple dans un espace de soins 
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Unité de dialyse11



o Air samplers Thermofisher TM

o Détection virale: PCR multiplex (Filmarray®, Biomerieux -
GeneXpert®, Cepheid )

Recherche de virus dans l’air12
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Unité de dialyse13
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Unité de dialyse – Détection virale



Test fumigène15



Zone_1

Zone_2

Zone_3

Zone_4

Zone_5

Reserve

PdSoin

Dossier

Room_2

Room_1

Cleaning

Laundry

Maintenance

Air flow rate (m3/h) ACH

Volume (m3) Inlet Outlet Inlet Outlet

Zone_1 134.00 90 105 0.7 0.8

Zone_2 77.20 0 101 0.0 1.3

Zone_3 60.80 95 0 1.6 0.0

Zone_4 65.00 0 124 0.0 1.9

Zone_5 142.00 60 0 0.4 0.0

Zone_1->5 479.00 245 330 0.5 0.7

Reserve 57.49 111 62 1.9 1.1

Nurse station 28.50 37 0 1.3 0.0

Room_1 41.60 0 205 0.0 4.9

Room_2 38.70 0 181 0.0 4.7

Cleaning 14.90 0 72 0.0 4.8

Dossier 26.70 0 52 0.0 1.9

Maintenance 9.66 0 28 0.0 2.9

Laundry 8.63 0 30 0.0 3.5

Total 705.18 393 960 0.6 1.4

Entrée

Nombre d’occurrence horaire du remplacement de l’ensemble du
volume d’air dans un espace donné

TRH = ----------------------------------------------
Débit d’air repris (m3/h)

Volume de l’espace concerné (m3)

16 Taux de renouvellement horaire

Source: Mellon et al. ICHE 2025 Jan

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/enhancing-the-control-of-respiratory-virus-spread-a-comprehensive-approach-integrating-airborne-virus-detection-aerological-investigations-and-airflow-modeling-for-practical-implementation/DAA34B3DA2C4669A87237ABE55B05948


Computational fluid dynamics (CFD): Lattice-Boltzmann Method 
(LBM) approach with the software PowerFLOW©.

Flux d’air : modélisation17



Simulation
Vitesse des flux et température18

Source: Mellon et al. ICHE 2025 Jan

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/enhancing-the-control-of-respiratory-virus-spread-a-comprehensive-approach-integrating-airborne-virus-detection-aerological-investigations-and-airflow-modeling-for-practical-implementation/DAA34B3DA2C4669A87237ABE55B05948
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Simulation
Renouvellement d’air19



Simulation

20 Trajet des particules respiratoires



(Centrale de traitement d’air et canalisation) 

Réalisation de la maintenance 21
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Zone_1

Zone_2

Zone_3

Zone_4

Zone_5

Reserve

PdSoin

Dossier

Salle_2

Salle_1

Ménage

Laverie

Maintenance

Entrée

Air flow rate (m3/h) ACH

Volume (m3) Inlet Outlet Inlet Outlet

Zone_1 134.00 600 1000 4.5 7.5

Zone_2 77.20 0 1000 0.0 13.0

Zone_3 60.80 800 0 13.2 0.0

Zone_4 65.00 0 1000 0.0 15.4

Zone_5 142.00 1600 0 11.3 0.0

Zone_1->5 479.00 3000 3000 6.3 6.3

Reserve 57.49 100 100 1.7 1.7

Poste_Soin 28.50 30 0 1.1 0.0

Salle_1 41.60 200 300 4.8 7.2

Salle_2 38.70 200 300 5.2 7.8

Menage 14.90 0 90 0.0 6.0

Dossier 26.70 0 60 0.0 2.2

Maintenance 9.66 0 30 0.0 3.1

Laverie 8.63 0 30 0.0 3.5

Total 705.18 3530 3910 5.0 5.5

23 Taux de renouvellement horaire

Source: Mellon et al. ICHE 2025 Jan

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/enhancing-the-control-of-respiratory-virus-spread-a-comprehensive-approach-integrating-airborne-virus-detection-aerological-investigations-and-airflow-modeling-for-practical-implementation/DAA34B3DA2C4669A87237ABE55B05948


Flux d’air : modélisation24

Source: Mellon et al. ICHE 2025 Jan

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/enhancing-the-control-of-respiratory-virus-spread-a-comprehensive-approach-integrating-airborne-virus-detection-aerological-investigations-and-airflow-modeling-for-practical-implementation/DAA34B3DA2C4669A87237ABE55B05948


Simulation – Post Maintenance
Vitesse des flux et température25

Source: Mellon et al. ICHE 2025 Jan

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/enhancing-the-control-of-respiratory-virus-spread-a-comprehensive-approach-integrating-airborne-virus-detection-aerological-investigations-and-airflow-modeling-for-practical-implementation/DAA34B3DA2C4669A87237ABE55B05948
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Simulation – Post Maintenance
Renouvellement d’air26



Simulation – Post maintenance

27 Trajet des particules respiratoires



3

5

4

2

1

6

7

8

9

11

10

13%

Entrée

13 %

nul

Unité de dialyse – Détection virale
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o Prévention des risques infectieux: actions
transversales; importance de la collaboration
avec les services techniques

o Taux de renouvellement horaire global d’un
espace de soins ouvert: marqueur incertain de
l’efficacité du traitement de l’air

o Maintenance des systèmes de ventilation:
indispensable au sein des espaces de soins et
des zones à environnement maitrisé

Conclusion30



guillaume.mellon@aphp.fr

Merci pour votre attention


