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Introduction
We, the undersigned scientists from the ﬁelds of virology, clinical
microbiology, infectious diseases, veterinary medicine and environmental
health, consider that the outbreaks of SARS-CoV-2 in mink farms in several
European countries constitute a proportionate reason for the EU to
urgently suspend mink farming across Europe.
The SARS-CoV-2 pandemic had, by January 27, 2021, aﬀected over 100 million
people worldwide, with nearly 2.2 million deaths reported globally
(Worldometer 2021). These ﬁgures continue to rise on a daily basis. According to
UN estimates the cost to the world economy in the coming two years will be at
least 8.5 trillion USD. The EU needs to provide ﬁnancial assistance of up to 100
billion Euros to protect the economy and avoid a major ﬁnancial crisis (Halbwax
2020, 3).
In addition, biosecurity measures in mink (Neovison vison) farms tend to be
costly and involve an impact on the public health systems in terms of veterinary
and administrative personnel, costs for the sampling of biological material, costs
for carrying out the tests, availability of swabs and reagents as well as the
commitment of laboratories. Between August and November 2020, a total of
1.874 swabs were conducted in one single Italian mink farm at a cost of 50.000
Euro, ﬁnanced by the public health budget, while the animals were later culled
(IZSLER, Experimental Zooprophylactic Institute of Lombardy and Emilia
Romagna, response to LAV upon request, January 8, 2021)
As we are experiencing excess mortality in the population, and with the
healthcare systems under strain across Europe, together with the detrimental
impact on jobs, businesses and the economy, the vaccination programmes give
hope in the coming year.
However, the evidence that mink in fur farms can eﬃciently transmit and
serve as intermediate hosts for the virus poses a considerable threat to
public health and has potential implications at European level for
COVID-19 diagnosis, treatment and vaccine development.
Mink farms, where thousands of mink are housed together in high density,
constitute potential reservoirs for SARS-CoV-2 as well as for associated
mutations (Dansk Veterinær Konsortium 2020, 12; Koopmans 2021, 19; Oude
Munnink 2021, 177; Sharun et al. 2020, 3). It points to the risks associated with
the intensive rearing of mink also with regard to future epidemics.
The infection of SARS-CoV-2 in mink farms exposes the risks associated
with the intensive rearing of mink also for future epidemics.
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A suspension of mink farming across the EU would be an appropriate,
precautionary and proportionate measure based on public health concerns. The
three following main risks are inextricably linked to mink farming:

1. Public health risks from the high transmission and mutation
rates in mink fur farms
The rapid animal to animal transmission of SARS-CoV-2 in mink fur farms shows
that once the virus has been introduced, the transmission may be diﬃcult to
stop. In spite of strengthened biosecurity measures, surveillance and culling of
animals in aﬀected farms, transmission between mink fur farms still occurred
(Hobbs and Reid 2020, 11; Koopmans 2021, 19; Oude Munnink et al. 2021, 172).
In addition to mink, studies indicate that raccoon dogs (Nyctereutes
procyonoides), also farmed for fur, are susceptible to the virus, can transmit it,
and may also serve as an intermediate host and potential reservoir for
SARS-CoV-2 (Freuling et al. 2020, 1; Mahdy, Younis and Ewaida 2020, 4).
There are indications that the virus was already rapidly spreading in mink fur
farms before it was detected. While the high and unnatural population density
of animals in mink farms may in itself promote rapid transmission, the
generation interval for the development of new mutations in mink could also be
shorter than in humans (Koopmans 2021, 19; Oude Munnink et al. 2021, 177;
Sharun et al. 2020, 5). The role played by mink fur farms is signiﬁcant in
accelerating the evolution of the virus, as well as in the development of
new variants that may not respond to current vaccines, and may establish
the virus permanently (Callaway 2020, 177; Sharun, et al. 2020, 9).
It cannot be assumed that the development of diﬀerent virus variants in mink
will reduce the adaptability of the virus in humans. Although the probability of
transmission from mink to the general human population is low, compared to
human-to-human transmission, the consequences of the establishment of
reservoirs of virus are unforeseeable and may constitute a permanent
pandemic threat with repeated spillover (Hobbs and Reid 2020, 11; Koopmans
2021, 19; Oude Munnink 2021, 177; Sharun 2020, 9).

2. Public health risks from intensively reared mink
Although several species show high susceptibility to SARS-CoV-2, this is not the
only factor that determines infection. Important factors in host species can be
underlying health conditions, behavior, number of contacts, age, atmospheric
temperature, population density, airﬂow, ventilation and humidity. The amount
of virus can be high also in asymptomatic individuals (Praharaj et al. 2020, 11).
The intensive rearing of mink, under conditions of unnaturally high density of
animals which in nature are solitary, means that these conditions already create
an underlying stress situation for the animals.
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They could be already immune-compromised and more susceptible to diseases
(Humane Society Veterinary Medical Association n.d). Apart from the fatal
respiratory distress and suﬀering of the infected mink, the close proximity of
thousands of mink provides ideal conditions for the rapid and sustained
between-animal transmission and subsequent spillover of SARS-CoV-2 to
humans and other animals (Hobbs and Reid 2020, 11; Mahdy, Younis and
Ewaida 2020, 4).

3. Risk of spillover into wild animals
The high mutation rates of RNA viruses, like SARS-CoV-2, make it possible for
the virus to adapt to a variety of hosts (Mahdy et al. 2020, 2) and gives it the
potential to turn into a panzootic disease. Spillover from intensively reared mink
into susceptible wild animals can lead to the parallel circulation of viruses which
can keep causing outbreaks among humans (Gollakner and Capua 2020, 11;
Manes, Gollakner and Capua 2020, 65; Sharun 2020, 5-6).
The ﬁrst case of the virus in a wild mink was found in Utah, USA (Briggs, 2020).
As mustelids have proven to be susceptible to the virus, a spillover of
SARS-CoV-2 into escaped or wild mink and other mustelids, such as otters and
badgers, has the worrying potential to threaten vulnerable wildlife species. Due
to repeated spillover between wildlife and humans, wild animals can
become a permanent viral reservoir of infection that can compromise
eﬀorts to control the virus. The consequences of such an establishment of
SARS-CoV-2 in wild animal populations could be severely damaging (Hobbs and
Reid 2020, 13; Koopmans 2021, 19; Mahdy et al. 2020, 4; Manes, Gollakner and
Capua 2020, 65).

Conclusion
The infection of SARS-CoV-2 in mink farms exposes the risks associated with the
intensive rearing of mink also with regard to future epidemics. While many EU
Member States have closed their mink farms in recent years, and others have
already suspended mink farming to protect public health, mink fur farms in
Europe represent a risk for maintaining reservoirs of SARS-CoV-2 and mutated
strains within human society. Thereby, future spillover between animals and
humans can thwart the eﬀorts to eliminate, or even control, the disease. EU
mink farms must not become a reservoir for future spillback of SARS-CoV-2
from animals to humans (Oude Munnink 2021, 177).
Given the consequences of the risks identiﬁed above, and the substantial
impact the pandemic has had so far on human lives, jobs and the
European economy, we urge the European Commission to take a
precautionary approach to the severity of the crisis and suspend mink
farming across the EU. This would be a proportionate answer to the risk.
3

Signatories
Juan Bárcena del Riego
Senior Scientist OPIS
Center for Animal Health Research (CISA-INIA)
Juan Miguel Barros Dios, Ph.D.
Professor of Preventive Medicine and Public Health, Director of the Radon
Laboratory of Galicia.
Center for Biomedical Research in Epidemiology and Public Health Network
(CIBERESP)
Marc Bekoﬀ, Ph.D.
Professor emeritus of Ecology and Evolutionary Biology
University of Colorado
Bo Algers
Professor emeritus of Veterinary Medicine
Swedish University of Agricultural Sciences
Andrea Crisanti
Professor of Microbiology
University of Padova
Nicola Decaro
Professor of Infectious Diseases of Animals
University of Bari
President of the Italian Association of Veterinary Infectious Diseases
Prof. Isabella Eckerle, MD, DTM&H
Geneva Centre for Emerging Viral Diseases
University Hospital of Geneva and University of Geneva
Magnus Gisslén
Professor of Infectious Diseases
Sahlgrenska Academy at University of Gothenburg
Aris Katzourakis
Professor of Evolution and Genomics
University of Oxford
Constantinos S. Kyriakis
Assistant Professor of Virology and Animal Diseases
College of Veterinary Medicine at Auburn University and the Center for Vaccines
and Immunology at the University of Georgia

Scientiﬁc statement on public health risks from SARS-CoV-2 and the intensive rearing of mink

4

Signatories
Hans Jørn Kolmos
Professor of Clinical Microbiology
University of Southern Denmark
Doz. Dr. Hanns Moshammer
Head of Department for Environmental Health
Medical University of Vienna
Björn Olsen
Professor of Infectious Diseases
Uppsala University
Fabrizio Pregliasco
Virologist, Researcher of the Department of Biomedical Sciences for Health
University of Milan
Medical Director of the Galeazzi Institute, Milan
Abel Viejo-Borbolla
Professor in Experimental Virology, Molecular Biology and Biochemistry
specialist
Hannover Medical School

Scientiﬁc statement on public health risks from SARS-CoV-2 and the intensive rearing of mink

5

References
Briggs, Helen. 2020. ”First case of coronavirus detected in wild animal”. BBC News,
December 15, 2020. https://www.bbc.com/news/science-environment-55309269
Callaway, Ewen. 2020. "Making sense of coronavirus mutations. Diﬀerent SARS-CoV-2
strains haven’t yet had a major impact on the course of the pandemic — but they might
in future". Nature, Vol 585, 10 September 202,
https://media.nature.com/original/magazine-assets/d41586-020-02544-6/d41586-020-0
2544-6.pdf
Dansk Veterinær Konsortium. 2020. Epidemiologisk udredning i SARS-COV-2 smittede
minkfarme. Københavns universitet/Statens serum institut.
https://dkvet.dk/raadgivning/raadgivningssvar/covid-19-i-mink/Epidemiologisk_udredni
ng_i_SARS-COV-2_smittede_minkfarme_23-10-2020.pdf
Freuling, Conrad M., Angele Breithaupt, Thomas Müller, Julia Sehl, Anne
Balkema-Buschmann, Melanie Rissmann, Antonia Klein, Claudia Wylezich, Dirk Höper,
Kerstin Wernike, Andrea Aebischer, Donata Hoﬀmann, Virginia Friedrichs, Anca Dorhoi,
Martin H. Groschup, Martin Beer and Thomas C. Mettenleiter. 2020. ”Susceptibility of
raccoon dogs for experimental SARS-CoV-2 infection.” BioRxiv preprint.
https://doi.org/10.1101/2020.08.19.256800
Gollakner, Rania and Ilaria Capua. 2020. "Is COVID-19 the ﬁrst pandemic that evolves
into a panzootic?” Veterinaria Italiana, 56 (1), 11-12.
https://doi.org/10.12834/VetIt.2246.12523.1
Halbwax, Michel. 2020. ”Addressing the illegal wildlife trade in the European Union as a
public health issue to draw decision makers attention”, Biological Conservation, 251,
November, 108798. https://doi.org/10.1016/j.biocon.2020.108798
Hobbs, Emma C. and Reid Tristan J. 2020. ”Animals and SARS-CoV-2: Species
susceptibility and viral transmission in experimental and natural conditions, and the
potential implications for community transmission”, Transboundary and Emerging
Diseases, 2020; 00: 1-18. https://doi.org/10.1111/tbed.13885
Humane Society Veterinary Medical Association. n.d. ”HSVMA Statement on Fur-Farmed
Animals and the Risk of Disease”. Accessed January 21, 2021.
https://www.hsvma.org/fur_riskofdisease
Koopmans, Marion. 2021. ”SARS-CoV-2 and the human-animal interface: outbreaks on
mink farms”. The Lancet, vol 21 (January 21): 18-19.
https://doi.org/10.1016/S1473-3099(20)30912-9

Scientiﬁc statement on public health risks from SARS-CoV-2 and the intensive rearing of mink

6

References
Kumar, Vinod O.R, Ramkumar, B.S Pruthvishree, Tripti Pande, D.K Sinha, B.R
Singh, Kuldeep Dhama and Yashpal S. Malik. 2020. ”SARS-CoV-2 (COVID-19):
Zoonotic Origin and Susceptibility of Domestic and Wild Animals.” Journal of Pure
and Applied Microbiology, 2020;14 (suppl 1): 741-747.
https://doi.org/10.22207/JPAM.14.SPL1.11
Mahdy, Mohamed A.A, Waleed Younis and Zamzam Ewaida. 2020. ”An Overview
of SARS-CoV-2 and Animal Infection.” Frontiers in Veterinary Science, 7: 596391.
https://doi.org/10.3389/fvets.2020.596391
Manes, Costanza, Rania Gollakner and Ilaria Capua. 2020. ”Could Mustelids spur
COVID-19 into a panzootic?” Veterinaria Italiana 2020, 56 (2-3): 65-66.
https://doi.org/10.12834/VetIt.2375.13627.1
Oude Munnink, Bas B., Reina S. Sikkema, David F. Nieuwenhuijse, Robert Jan
Molenaar, Emmanuelle Munger, Richard Molenkamp, Arco van der Spek,
Paulien Tolsma, Ariene Rietveld, Miranda Brouwer, Noortje
Bouwmeester-Vincken, Frank Harders, Renate Hakzevan der Honing, Marjolein
C. A. Wegdam-Blans, Ruth J. Bouwstra, Corine GeurtsvanKessel, Annemiek A.
van der Eijk, Francisca C. Velkers, Lidwien A. M. Smit, Arjan Stegeman, Wim H. M.
van der Poel and Marion P. G. Koopmans. 2021. ”Transmission of SARS-CoV-2 on
mink farms between humans and mink and back to humans.” Science, 371:
172–177. https://doi.org/10.1126/science.abe5901
Praharaj, Manas Ranjan, Priyanka Garg, Raja Ishaq Nabi Khan, Shailesh Sharma,
Manjit Panigrahi, B P Mishra, Bina Mishra, G Sai kumar, Ravi Kumar Gandham,
Raj Kumar Singh, Subeer Majumdar and Trilochan Mohapatra. 2020. ”Prediction
analysis of SARS-COV-2 entry in livestock and wild animals.” BioRxiv preprint.
https://doi.org/10.1101/2020.05.08.084327
Sharun, Khan, Ruchi Tiwari , Senthilkumar Natesan and Kuldeep Dhama. 2020.
”SARS-CoV-2 infection in farmed mink, associated zoonotic concerns, and
importance of the One Health approach during the ongoing COVID-19
pandemic.” Veterinary Quarterly: 1-14.
https://doi.org/10.1080/01652176.2020.1867776
Worldometer. 2021. “COVID-19 coronavirus pandemic”. January 27.
https://www.worldometers.info/coronavirus/

Cover Image: caged mink © Dyrenes Beskyttelse
Scientiﬁc statement on public health risks from SARS-CoV-2 and the intensive rearing of mink

7

