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2. Surveillance of animal influenza for
both animal and human health
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bacteria : next step for FBD
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4. Monkey Pox : risk of reverse
zoonosis and of inception of an
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1. COVID-19 and animal species
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« First scientific advice of Anses : March 6™ 2020

» Highlighting of « One Health » concept

» Risk assessment of reverse zoonose

» Possible selection of VOC escaping to immunity and vaccines
» Possible animal reservoir

« Early identification of possible risk linked to mink farms
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) . c.a. 260 000 peer reviewed articles published

medRxiv COVID-19 SARS-CoV-2 preprints from medRxiv
and bioRxiv

R Food and Agricults
Q\ﬁ'@ Organizaton o the
United Nations

a nSeS Avis Anses
» Autosaisine n° 2020-SA-0050

Connaitre évalue

Exposure of humans or animals to
SARS-CoV-2 from wild, livestock,
companion and aquatic animals

Le directeur général
Maisons-Alfort, le 16 octobre 2020

AVIS AGOUT~  NEWSHOOM TOPCS+ FESOURCESw PUBLCATIONS APPLICATIONS~ ENGAGE~ CAL
de I’Agence nationale de sécurité sanitaire de I’alimentation,
de I'environnement et du travail

EFSA and COVID-19

Relatif au réle épidémiologique éventuel de certaines espéces animales
dans le maintien et la propagation du virus SARS-CoV-2

( Plateforme ESA
v’

A ORGANISATION MONDIALE DE LA SANTE ANIMALE
OIE oo FICHE TEGHNIQUE OIE

INFECTION PAR LE SARS-COV-2 CHEZ LES ANIMAUX

Etiologie Epidémiologie Diagnostic Prévention et Contréle Références

ET ANIMAUX DOMESTIOUES,



https://www.ncbi.nlm.nih.gov/research/coronavirus/
https://connect.medrxiv.org/relate/content/181

L - cAbility of SARS-CoV-2 to bind with ACE2 receptor in different species (Anses, 2020)
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Animal species Methods Observations

Murin de Daubenton (Myotis daubentonii)  VLP Spike SARS-CoV-2 on MyDaulu/47.1 cells (lung) No entry of VLP Hoffmann et al. (2020)

Pig HelLa cells expressing homologous ACE2 then infection Infection Zhou et al. (2020)
VLP Spike SARS-CoV-2 on LLC-PK1 cells (kidney) No entry of VLP Hoffmann et al. (2020)
Computer prediction recognition ACE2 & SARS-CoV-2 Spike Probable recognition Wan et al. 2020
Mouse HelLa cells expressing homologous ACE?2 then infection No infection Zhou et al. (2020)
VLP Spike SARS-CoV-2 on NIH/3T3 cells (embryo) No entry of VLP Hoffmann et al. (2020)
!B1.351 (SA) & P1 (Bra) VOC able to infect mice Computer prediction recognition ACE2 & SARS-CoV-2 Spike Non probable recognition Wan et al. (2020)
Rat Computer prediction recognition ACE2 & SARS-CoV-2 Spike Non probable recognition Wan et al. (2020)
Hamster VLP Spike SARS-CoV-2 on BHK cells (kidney) No entry of VLP Hoffmann et al. (2020

Bovine VLP Spike SARS-CoV-2 on MDBK cells (kidney) No entry of VLP Hoffmann et al. (2020)
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Need for investigation in pets and farm animals in contact with infected humans

Possible on cats & dogs but non mandatory surveillance with the collaboration of
practitioner DVM and pets owners

Negative opinion of CESREES (Scientific and ethical comittee for health research,
studies and evaluation) for farm animals regarding the risk to GDRP (General Data
Protection Regulation).

Only experimental challenges available for risk assessment
Difficulties for DVM to access to human health data
Excellent integration of « One Health » in Emergen consortium and ANRS-MIE
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Santé
Epidemiological investigations -®_ » publique
e

e o Sant_é Case description
e d publique

e @ France
.

Human investigations : Animal investigations (Anses) :

» 03/09/21: notification by the NRC
(Institut Pasteur, Paris) of a confirmed

Funiar case of infaction by aninfluenza 8 co-exposed persons identified 13/09 : visit to the farm by a team of
virus A(H1N2)v of swine o)r/i in : : i epidemiologists and vets ; sampling
g None reported symptoms of 30 pigs (1 month post-exposure)
' ?:::Z'mscol':: y&?s.;:::;orbldlhes i Serum samples in 7/8, serological : : No flu symptoms among the :
Human case of influenza A(H1N2)v ’ ; assay ongoing at the NRC £ { animals detected this summer, a few |
; o * Direct exposure to swine (fattening o i No increased influenza A detections | § 95588 :
of swine origin, France, 2021 farm) within the week before symptoms in Brittany since August 2021 Nasal swabs : all RT-PCR nagaiive
* 14/08/21 : influenza-like illness (fever, shiver, cough) ! Syndromic surveillance of acute i g’(ﬁm;l;")"““enza (including
+ 18/08-25/08 : hospitalisation (including ICU) : respiratory illness shows no signs of : :
increasing trend in the area Serum samples : detection of
* Completely recovered antibodies against swine influenza
Sibylle Bernard-Stoecklin, DVM PhD HA of clade 1C.2.4
Infectious Diseases Division hais X . *,® Santé
HSC, 22/09/2021 Epidemiology of A(H1N2)v, clade 1C.2.4, in France (Anses) ~::: publique Risk analysis and response ': POt

swilAV + Direct exposure to pigs is the most probable source of infection in this
subtypes case, even though human-to-human transmission can not be excluded at
identified in I ez this stage

France [T - .

[ iry— « No secondary transmission event from this case detected so far,

= pam serological analysis ongoing

J—
0 oo * A(H1N2)v, clade 1C.2.4, has recently emerged and very rapidly spread

. . 5] B B S e g through Western France ; data lacks on its adaptation to human
—
Genotype H1,,N2 #E (DK-EA2020 genogroup)

First detection in February 2020 in Brittany 10/09/21 : information about this situation released by the health

+ Epidemic wave authorities to all healthcare professionnals in Brittany
« Rapid spread within the pig population in
Western part of France * National guidelines in case of suspicion of swine flu : systematic
* Most prevalent swlAV subtype identified in testing for influenza in case of acute respiratory illness + SARS-CoV-2

2020-2021 in France —
« Also responsible for infections in turkey:

o e breader. flocks ' « Information of pig farmers / other professionnels exposed to pigs

negative + exposure to swine
Les rencontres de Santé Publique France Anast - Cous
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PRI Y HPAI A(H5N1) virus genotypes observed in France since November 2021.
= anses Each colour of genomic segment corresponds to a different phylogenetic origin

FR2: Recent deletion in NS1 protein:
potential marker of virus adaptation to
domestic birds and possible increase in

gzﬁgmfgs; pathogenicity in birds

No detection of E 627K mutation in PB2

PB2
PB1

FR1 : dominant in SW

PA
B
NP
NA
M

NS

FR2 : dominant in NW

FR3 FR4

FR7 FR8

FX Briand, B. Grasland, Anses VIPAC Al NRL
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Active « One Health » surveillance

Active surveillance networks for both swine & avian influenza viruses
Animal health Surveillance platform B> Dlateforme ESA

« One Health » Research cluster on human and animal influenza viruses
Excellent links between NRL & NRC

Exchange of sequence, viruses, laboratory reagents... to improve rapid diagnostic of
possible zoonaotic viruses

Scientific advices on emerging zoonotic influenza viruses (H10N3, H3NS...): SPF,
Anses NRL, NRC

Possible improvment : systematic investigations on pig breeders with influenza
symptoms

Les rencontres de Santé Publique France 13 16 juin 2022
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» To have robust and representative (spatio-temporal) genomic databases of the
different sources of isolates

» Consolidation of work on source attribution, animal origin (Campylobacter)

» Consumer exposure and risk assessment by integrating virulence markers /
antibiotic resistance genes...

Plateforme de Surveillance

> Interaction with the SCA FP .") de la Chaine Alimentaire

» Anticipation in the framework of the investigation of health alerts

» OH approach and relations with WGS database of isolates of human origin

Les rencontres de Santé Publique France 15 16 juin 2022
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Interest of systematic WGS of FB bacterial strains

 Food Sector:
»  Self checking of FB bacteria is mandatory in food industry for both food and their environment of production
* Results must be available for food inspectors

*  No mandatory sequencing, no mandatory depository in a central database, mandatory serotyping for Salmonella strains
only in poultry production

*  No mandatory transmission of the strain to NRL even in case of recall/withdrawal of a food product

« Transfert of FB strains to the NRL on a voluntary base.

 Human Health (NRC):
* FB pathogens responsible for human cases are WGS by the NRC

. Most of the time difficult to link human strains and food or environmental strains

Les rencontres de Santé Publique France 16 16 juin 2022



@ ¢ Evolution of the EU surveillance system Ny
* efsam

European Food Safety Authority

#OH WGS — EFSA / ECDC Juin 2022
— mandatory transmission of WGS — metadata to EFSA ﬁ—{ -}E:ﬁa—@
— Salmonella, L. monocytogenes , EHEC, & Campylobacter )
— Country officer (Anses) DEP= _ 1

:

— Data provider : Salmonella, L. monocytogenes, Campylobacter s ™ s B e S5ES

ECDC 'One Health' WGS system

(Anses)

. . COHESIVE Infi tion Syst
% Tools for data collection developed in OHEJP: COHESIVE... [t aaksadatiniie bl
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Interest of systematic WGS of FB bacterial strains

 Food Sector:
»  Self checking of FB bacteria is mandatory in food industry for both food and their environment of production
* Results must be available for food inspectors

*  No mandatory sequencing, no mandatory depository in a central database, mandatory serotyping for Salmonella strains
only in poultry production

*  No mandatory transmission of the strain to NRL even in case of recall/withdrawal of a food product

« Transfert of FB strains to the NRL on a voluntary base.

 Human Health (NRC):
* FB pathogens responsible for human cases are WGS by the NRC

. Most of the time difficult to link human strains and food or environmental strains
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Question & regulatory issues to adress

* Investigate the feasability of systematic and mandatory WGS of FB strains issued from self
checking of food and their environment by food business operators

« Data & metadata shared in a common base accessible to both NRL & NRC
« Building an alert system based on WGS analysis involving both VPH &PH authorities
* Who is willing to pay for WGS ?

* Need for a regulation to implement such a policy.

Les rencontres de Santé Publique France 19 16 juin 2022



4. Monkey Pox : risk of reverse zoonosis
and of inception of an animal reservoir
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« Short term question : Recommendations to veterinarians and owners
respectively, on what to do with pets (dogs, cats, rodents in particular) in
contact with a confirmed case of MPX

 Later : document the risk of transmission of the virus by a patient to his pets,
to peridomestic fauna and, via domestic effluents in particular, to the
environment,

« Recommendations for reducing this risk

Les rencontres de Santé Publique France 21 16 juin 2022
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« Sciuridae, including squirrels and prairie dogs: susceptible family, greater risk of infection,
+ Keeping and sale of these animals should be monitored but is no longer authorised in France.

* Pet rodents (brown rats, mice, guinea pigs, hamsters...) appear to be less susceptible to MPXV in
adulthood.

« Lagomorphs, the most common “exotic” pets, are receptive and susceptible specially young rabbits.
» Lack of data for ferrets and dogs, and a single serological study (with negative results) for cats

» Avoid contact of patients with animal via skin lesions, droplets & contaminated environment (gloves &
masks).

Les rencontres de Santé Publique France 23 16 juin 2022
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Analysis of a Cohort of pets in contact with MPX symptomatic patients

Contamination of waste water

Replicability of the virus potentially found in waste water

Risk assessment for peridomestic rodents and other species exposed to waste water
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Before COVID-19 :

* « One Health » is mainly a concept claimed by VPH

* Even if some join actions were done since 1992 between
SPF & Anses, NRC & NRL, (e.g. L. monocytogenes in
cheeses and delicatessen )

* Active in AMR research & surveillance

e ¢ Conclusion : One Health in action !

After (or during? ) COVID-19:

* « One Health » is earlier involved in research &
surveillance one potential zoonosis

« EMERGEN & ANRS MIE are real opportunities for dialog
& shared data

* Some regulatory gap to adress :

To get access to human health data for non MD
To get access to data issued from the food industry

To investigate more systematicaly potential emerging infectious
diseases within populations in contact with farm animals

“
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