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Du SARS-CoV2 dans les eaux usées ?

Réplication (tube digestif) - excrétion

Stations d’épuration

COVID-19

SARS-CoV2
Portage asymptomatique

(50-60% des cas)



Med. Virology (CR-SAT)
Hydrology (METIS)
Mathematics (LJLL-Summit)

Env.virology

Envi. virology

Env.virology
Med. virology

Med. virology

Env.virology

A multidisciplinary research consortium (Feb. 2020)



Risk assessment from virus carriers to environment

• Human stools1

• Wastewaters2,3

• Sludges3,4

• Shellfishes5,6

1 Wurtzer et al. Viruses 2022, 14, 1777. (Evaluation on hamster model and human stool)
2 Wurtzer S., Waldman P. et al. Water Res. 2021 Jun 15;198:117183. (Capsid integrity test)
3 Varbanov MM , Bertrand  I et al. Sci Total Environ. 2021 Nov 25;797:149112. (Treatment efficiency, phagic indicators)
4 Serra-Compte A, González S et al. Water Res. 2021 ;202:117435. (Efficiency of STEU)
5 Desdouits M, Piquet JC et al. Sci Total Environ. 2021 Jul 15;778:146270. (Artificial bioaccumulation in oysters)
6 Le Guernic A, Palos Ladeiro M et al. J Environ Manage. 2021 Oct 5;301:113866. (Bioaccumulation in dreissens)
7Vincent-Hubert F, Sci Total Environ. (2022) 155139. (Passive samplers)



Wurtzer  S, Marechal  V , et al. Euro Surveill. 2020 ;25(50):2000776.

1er confinement



• 3,5 million € 
• 150 -> 200 WWTP over 22.000
• 2 samples per week
• 40% of the French population / 330 k€ a month

A research and monitoring network in France



200 WWTP were monitored in less than 6 months

MSS (3 millions 
€) for monitoring

MESRI (3,5 millions €) for research…

Sum’Eau
(SPF-Anses)

… and monitoring

European recommendation



A complex logistics



1 Marie Courbariaux et al. Frontiers in Applied Mathematics and Statistics, 8, 2022.
2 Nicolas Cluzel et al. Environment International, 158 :106998, 2022.
1 Wurtzer et al. (2022-1) STOTEN (dPCR)
2 Barbé et al (2022) Frontiers in Microbiology (Whole genome sequencing)
3 Wurtzer et al. (2022-2) STOTEN  (dPCR)
* Emergen : Emereaude project (ANRS-MIE)
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Genomic monitoring in wastewaters*
Monitoring SARS-CoV-2 infection incidence (WW)

Obepine

Original protocols for genome quantification

Inter-laboratories comparison



1 Wurtzer  S, Marechal  V , et al. Euro Surveill. (2020) Dec;25(50):2000776. 
2 Bertrand I, Challant J, et al. . Int J Hyg Environ Health. (2021) Apr;233:113692.
3 Cluzel N, Courbariaux M et al. (2021) Environment international

Incidence rate v.s. WWBE indicator (IEU)



200 reports a week, up to May 2022
- National Health Agencies
- Local authorities
- Governmental platform + DAPRI
- Citizens (https://www.reseau-obepine.fr)

Obepine contributed to COVID-19 monitoring



Oct 5th

Oct 5th

WWBE indicator is ahead of incidence rates



WWBE

Incidence



Apport de l’épidémiologie des eaux usées

• Approche ancienne, mais qui n’a jamais été exploitée à cette échelle, en 
France et ailleurs.

• L’IEU reflète les données d’incidence, et les anticipe souvent.

• Le rapport bénéfice/cout est exceptionnel (cf janvier 2022)
• 40% de la pop. française suivie pour 330 000 euros (Obepine - MSS)

• 46 millions de tests => 1,6 milliards euros (SECU)

• Il faut revoir les attendus des deux approches en fonction du contexte



From research to a decision-making tool



20 juin 2020

21 janvier 2021

1er aout 2020

3eme vague

(ou reprise de la seconde)

2eme vague

1ere vague

Pas test massif







Réponse institutionnelle

• Données transmises aux autorités de santé, aux collectivités et aux 
citoyens*, depuis janvier 2021

• Recommandation Européenne (mars 2021)

• SUM’Eau (DGS-ANSES/SPF) doit se substituer à Obépine pour assurer la 
surveillance régulière, qui pourrait devenir règlementaire





Monkeypox in Paris

2 weeks were required for setting-up detection procedure (Eau de Paris – IRBA (CNR) via Obepine)
Samples were already available (no delay)
MOT regulation delayed analysis/publication by months

Würtzer et al. Environ. Sci. Technol. Lett. 2022, 9, 11, 991–996 (oct 22)

SARS-CoV-2 variants in planes from China

On Jan 27th 2022, a meeting between Obepine, CNRGH and BPMP results in proposing a 
strategy to collect black waters from planes from China (DGS supervision).

LHN (Sum’Eau)

EdP (Obepine+)

BMPM

SARS quantification
Variant presumptive I.D.

(First hit Feb 9th)

CNRGH (Obepine+)

IPMC (Obepine+)



Obepine+

From Obepine to Obepine+



Aims of Obepine+

➢ To support R&D projects on WBE (in the context of EID)

• Innovative methods, strategies and models using genomic approaches

• Shared platforms

• Aquabank

• P3 laboratories (4) opened to WBE projects

• Open lab. dedicated to molecular R&D (SU Roscoff – IAGE)

• Common sequencing and bio-mathematics platform (SU, CNRGH, IPMC)

➢ To host basic research projects supported by other funding sources

➢ To provide an ecosystem to promote collaborations with academics and private companies

➢ To collaborate with other networks (i.e. Sum’Eau, Prezode) for protocols improvement and data sharing

➢ To implement WWBE in other countries (South America, Africa, India ?)



INTEGRATED SURVEILLANCE in PRIMARY 
CARE AND OF WASTEWATERS (2.5 millions €)

Waste water data

Flu, RSV, COVID-19

General practitioners

Metagenomic on tissues in the population



Characterizing Vulnerabilities through 
Raw Wastewater (letter of intent)

. Investigating microbes and molecules 
in Paris sewers (drugs, anti-depressive, 
analgesic, antibiotics…)
. Map social inequities with sociologists



Financial supports



S.Wurtzer
(Virologie)

L.Moulin
(Microbiologie)

S.Le Guyader
(Virologie)

V.Maréchal
(Virologie)

Y.Maday
(Mathématiques)

J.M.Mouchel
(Hydrologie)

I.Bertrand
(Virologie)

M.Boni
(Infectiologie)

C.Ganzer
(Virologie)

Laboratoire d’analyse: Ifremer Nantes, Inovalys, CIRSEE, LDA76, Qualyse, IUT Louis Pasteur, Eau de 
Paris, HSM, LGME, Actalia, LCPME, GEIST  Limoges
Operateurs : VEOLIA, Suez, SAUR, SIAAP

Contributeurs : S.Regnier, D.Vernhet, Ph.Lebaron, O. Leroy, N. Cluzel, S. Wang,
K. Laurent, M. Courbariaux, P. Waldman.
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