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Summary 
Since April 2020, when the first SARS-CoV-2 infection was reported in the Netherlands in a mink and subsequently in 
a mink farm worker, it has been established that human-to-mink and mink-to-human transmission can occur [1]. 
Since then, infections in mink have been reported in Denmark, Italy, Spain, Sweden and the United States [2]. 

On 5 November 2020, Denmark reported 214 human COVID-19 cases infected with SARS-CoV-2 virus variants 
related to mink, as well as infected mink at more than 200 mink farms. Most human and animal cases reported since 
June 2020 have been in the North Jutland Region. The SARS-CoV-2 variants detected in these cases were part of at 
least five closely-related clusters; each cluster was characterised by a specific mink-related variant, identified in 
humans and animals from infected mink farms. Denmark has implemented robust response measures to control the 
outbreaks in mink and decrease the spill-over between the human and the animal reservoir.  

One of the clusters (Cluster 5), which was reported as circulating in August and September 2020, is related to a 
variant with four genetic changes, three substitutions and one deletion, in the spike (S) protein. Since the S protein 
contains the receptor-binding domain, and is a major target for immune response, such mutations could, in theory, 
have implications for viral fitness (ability to infect humans and animals), transmissibility, and antigenicity. As a 
consequence, the evolution of viruses with increasing changes in functional domains of the S protein could affect 
treatment, certain diagnostic tests and virus antigenicity. It could also have an impact on the effectiveness of 
developed vaccine candidates, and possibly require them to be updated. Investigations and studies are ongoing to 
clarify the extent of these possible implications. 

What is the risk to human health posed by SARS-CoV-2 
mink related variants? 

Transmissibility 
Current evidence available from Denmark and the Netherlands on SARS-CoV-2 variants related to mink indicates that 
these variants are able to circulate rapidly in mink farms and the human communities close to the farms, however, 
they do not appear to be more transmissible than other circulating SARS-CoV-2 variants. Thus, the probability of 
infection with mink-related variant strains is assessed as low for the general population, moderate for populations in 
areas with a high concentration of mink farms and very high for individuals with occupational exposure. 

Severity 
Patients reported to be infected with mink-related variants, including the Cluster 5 variant in Denmark, do not 
appear to have more severe clinical symptoms than those infected with non-mink-related variants. Therefore the 
current impact of COVID-19 on disease severity in patients infected with any mink-related variant appears to be 
similar to those infected with non-mink-related variants. This impact was previously assessed as low for the general 
population and very high for individuals with risk factors for severe COVID-19 disease, such as the elderly. 
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Immunity, reinfection, vaccination and treatment 
Of all mink-related variants analysed so far, only the Cluster 5 variant has raised specific concern due to its effect on 
antigenicity. Further investigations are needed to assess whether this may have any impact on i) the risk of 
reinfection, ii) reduced vaccine efficacy or iii) reduced benefit of treatment with plasma from convalescent patients or 
with monoclonal antibodies. It should be noted that continued transmission of SARS-CoV-2 in mink farms may 
eventually give rise to other variants of concern. 

Cross-border spread 
The cross-border spread of SARS-CoV-2 variants related to mink in EU/EEA countries and the UK through humans 
has not been observed so far, but there is no indication that the potential for cross-border spread is different to that 
for other SARS-CoV-2 variants. Genetic adaptation in mink populations could give rise to a selective advantage in 
regions with mink farming activity. The mutation Y453F, defining mink-related variants, has also been detected 
outside of Europe, indicating the potential for circulation of such strains. In the past few months, community 
transmission has occurred in Denmark and, to some extent, in the Netherlands, which could lead to cross-border 
spread. 

The cross-border spread of SARS-CoV-2 variants related to mink in EU/EEA countries and the UK through animals 
and animal products appears very low. 

Conclusion 
Based on the information currently available on transmissibility, severity, immunity and cross-border spread, the 
overall level of risk to human health posed by SARS-CoV-2 mink-related variants can be determined as:  

 low for the general population and moderate for medically-vulnerable individuals, which is no different to other 
SARS-CoV-2 strains (not related to mink); 

 low for the general population in areas with a high concentration of mink farms and moderate-to-high for 
medically-vulnerable individuals living in the same areas; 

 moderate for non-medically vulnerable individuals with occupational exposure and very high for medically-
vulnerable individuals with occupational exposure.  

If the concerns raised in relation to immunity, reinfection, vaccination and treatment are confirmed, the risk 
assessment will be immediately reviewed to re-assess the overall level of risk to human health and the potential 
implications for COVID-19 diagnosis, treatment and vaccine development. This also applies to any further mink-
related variants with mutations in the S protein that may arise and spread in the EU/EEA and the UK. 

Options for response  
To decrease the risk posed to public health, national authorities should consider implementing measures aimed at 
mink farms, mink farm workers and communities in contact with mink farms along the lines below. 

Human testing, sequencing and characterisation of antigenic properties and virus infectivity – national 
authorities should implement a systematic approach to testing and sequencing, particularly in mink farm workers 
and nearby communities. Outbreak investigations, comprehensive testing of workers and contact tracing, isolation 
and quarantine should be immediately initiated if a human case is identified related to a mink farm. Mutations of 
concern should be reported and assessments of antigenicity and viral infectivity should be developed. 

Infection prevention and control measures for mink farm workers and visitors – the number of people in 
contact with mink and mink farms should be limited and farm workers with COVID-19-compatible symptoms should 
not have access to the farms. Appropriate technical and organisational measures should be taken to ensure the 
health and safety of workers in the workplace. Workers should be informed, trained and provided with appropriate 
personal protective equipment , including respiratory and eye protection. The possibility of language barriers for 
seasonal workers at mink farms needs to be considered when implementing hygiene and prevention measures on 
the farms. 

Animal testing and prevention of spread from animals – monitoring and surveillance of mink farms 
(repetitive surveys and/or testing of dead mink on weekly basis) should be undertaken for as long as SARS-CoV-2 
exposure from humans to mink cannot be excluded. It is recommended that isolated SARS‐CoV‐2 strains be 
genotyped systematically according to validated protocols and genome sequences from all infected animals, in 
particular mink, should be shared. This will enable the rapid identification of possible clusters and related variants. 
Culling of mink and destruction of raw pelts from infected farms should be considered in accordance with 
appropriate biosecurity measures.  

Development of One Health preparedness and response strategies – enhanced coordination between the 
agricultural, animal health, and human health (including occupational health and safety) sectors is essential for a 
timely and effective response. It is also important to increase public awareness of mink-related SARS-CoV-2 
prevention and control strategies specifically targeting mink producers, mink farm workers, veterinarians and 
veterinary staff working with mink farms and partners in the fur industry. 
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Event background 
As of 5 November 2020, Denmark had reported 214 human COVID-19 cases infected with SARS-CoV-2 related to 
mink (all carrying the mutation Y453F in the spike (S) protein, referred to as mink-related variants). These cases 
are part of an ongoing spread with both zoonotic and anthroponotic transmission. The 214 cases represent 4.2% 
of the 5 102 human samples sequenced in Denmark from week 24 (814 June) to week 42 (1218 October) 2020, 
when many mink farm outbreaks in the north-west of the country were reported. The 5 102 sequenced strains 
accounted for 13% of the total number of 37 967 cases reported in Denmark during the period in question. 

Of the 214 human cases infected with mink-related virus variants, 12 human cases were infected with strains 
showing four genetic changes in the S protein; three substitutions and one deletion. This cluster is referred to in 
the Danish risk assessment as Cluster 5 [1]. The 12 human cases were reported in the North Jutland Region in 
August and September 2020 and not all of them had a direct link to a mink farm. 

Statens Serum Institut (SSI) in Denmark has developed and validated a wild-type virus microneutralisation 
antibody assay, to investigate possible antigenic changes related to the genomic changes identified in the S 
protein. Preliminary results, using a panel of convalescent sera from humans (n=9), infected with common 
circulating SARS-CoV-2 strains during spring 2020 with low, medium and high neutralising antibody titers, exhibited 
an average of 3.58-fold (range 013.5) reduction [3]. However, only three of the strains exhibited a 4-fold 
reduction when tested with the virus isolate from a patient with the Cluster 5 virus variant, compared to the 
unmutated common wild-type SARS-CoV-2 strain. A 4-fold reduction is commonly required for an assessment of 
significant antigenic changes in new influenza strains [4], however as yet there is no similar agreement for SARS-
CoV-2 strains since no set of reference sera has been established. These findings indicate that there could be a 
potential impact on antibody-mediated immunity provided by SARS-CoV-2 infection or vaccines. It should be noted 
that these findings are preliminary and have to be confirmed before any conclusions can be drawn. Further studies, 
using more virus isolates from humans infected by mink-related strains with different genomic changes, have been 
initiated and confirmation from other investigators is being sought in Denmark and internationally. The Danish risk 
assessment stresses that if these new SARS-CoV-2 variants with lower susceptibility to neutralising antibodies 
spread widely in the population it might have an impact on the level of vaccine effectiveness for the vaccines 
currently under development. Furthermore, the establishment of a virus reservoir among mink may give rise to 
problematic virus variants in the future. 

Mink-related SARS-CoV-2 variants in Denmark and the 
Netherlands 

The 214 mink-related cases reported by Denmark all involve strains with the S protein mutation Y453F. The 
mutation Y453F has been observed in several clusters related to mink farms in the Netherlands [5]. The strains 
from the Netherlands and Denmark are not closely related and fall into different genetic clades, which excludes a 
direct link between farms in the two countries. From the sequence data available from Denmark so far it is not 
possible to determine the extent to which mink-to-human transmission is currently contributing to transmission 
chains. Some of the strains from mink in the Netherlands lack Y453F, which demonstrates that it is not a 
prerequisite for infecting mink, but probably a selected mutation in the mink population [6,7]. Variants with Y453F, 
unrelated to the Danish and Dutch variants, have also been reported sporadically from other countries (the Russian 
Federation, South Africa, Switzerland, and the United States) in the GISAID EpiCoV sequence database [6]. These 
variants have come from human cases without a known link to mink farms, which suggests that the strain may not 
always be related to mink, unless there was undetected mink-to-human transmission. 

About half of the mink-related strains reported by Denmark additionally carry a deletion of two amino acids (69-70) 
in the S protein. This mutation is not present in any of the mink strains from the Netherlands but has been widely 
reported in unrelated human cases without Y453F in the GISAID EpiCoV database (from Australia, Canada, Côte 
d’Ivoire, France, Germany, Malaysia, New Zealand, Norway, Sweden, and the United Kingdom). The Cluster 5 
variant strains carry two additional mutations in the S protein (I692V, M1229I) for a total of four S protein 
mutations, one of which (Y453F) is located in the receptor binding domain (RBD). 

The Danish health authorities have not observed changes in the human-to-human transmissibility of the virus or 
severity of disease for any of the mink-related variants in Denmark. The Cluster 5 variant was last observed in 
Denmark on 14 September 2020, which may suggest that it is no longer circulating. However, viruses with the S 
protein Y453F mutation have become increasingly common and are now causing approximately 40% of the 
COVID-19 cases in the North Jutland Region. In the Netherlands, the viruses with the Y453F mutation related to 
mink farms did not continue to circulate. 

The sequences of the mink-related viruses from Denmark and the Netherlands have been deposited with GISAID 
EpiCoV by the national sequencing laboratories [6]. These include representative sequences from Denmark with 
Y453F only (EPI_ISL_618040), with additional del 69-70 (EPI_ISL_616269) and from Cluster 5 (EPI_ISL_616695). 
Denmark is also expanding sequencing capacity for human and mink SARS-CoV-2 infections.  
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Outbreaks of SARS-CoV-2 infections in mink farms 

According to the World Organisation for Animal Health (OIE), SARS-CoV-2 infections in animals are notifiable [8,9]. 
As of 6 November 2020, six countries had reported SARS-CoV-2 infections in farmed mink to OIE: Denmark, Italy, 
the Netherlands, Spain, Sweden and the United States [2]. Outbreaks affecting mink-farms have been observed in 
large numbers due to the apparent high susceptibility of mink to SARS-CoV-2 infection, coupled with the highly 
intensive characteristics of mink farming [10,11].  

Denmark is one of the largest mink fur producers in the world. On 17 June 2020, Danish authorities reported the 
first identification of SARS-CoV-2 in mink at a farm in the North Jutland Region [1,12]. Since early-August 2020, 
large SARS-CoV-2 infection outbreaks have been reported in mink farms in Denmark. Despite intensive efforts to 
contain the outbreaks, as of 8 November 2020 the virus had been detected in 229 (20%) of the 1 140 mink farms 
in the country [13]. Affected farms are located in northern, central and western Jutland regions. In the majority of 
the infected farms, the PCR and sero-prevalence in mink were close to 100% by the time the outbreak was 
detected. Links between human cases and mink outbreaks were found, although it was often not possible to 
determine whether mink or humans were infected first. To contain the spread of mink farm outbreaks, a range of 
measures have been implemented at various stages during the epidemic. Measures include the culling of infected 
mink, enhanced surveillance of the local human population, including population-wide mass RT-PCR testing in the 
North Jutland Region, movement restrictions in the affected areas, limited access to the farms (for employees 
only), and application of strict hygiene routines - e.g. hand washing and changing clothes before and after entering 
farms. Local restrictions, including restricted movement of people between municipalities, have been implemented 
for the period 9 November 2020 to 3 December 2020 in the North Jutland Region [14,15]. Since 4 November 2020, 
the government of Denmark has been discussing a cull of all mink in the country [16]. 

The Netherlands reported SARS-CoV-2 infections at 69 mink farms in three regions during the period 23 April to 5 
November 2020 [17]. At the time of the first identification, a mink-related variant was reported in a farm 
employee, suggesting the first possible case of animal-to-human SARS-CoV-2 transmission [5]. Since 20 May 2020, 
mink farmers, veterinarians and laboratories have been obliged to report clinical signs and SARS-CoV-2 infections 
in mink to the Netherlands Food and Consumer Product Safety Authority (NVWA). In addition, an early warning 
system is in place whereby animals are tested and results reported every week. Since 28 May 2020, national 
measures have been in place for all mink farms. On 3 June 2020, the national authorities decided to cull mink at 
the affected farms. On 28 August 2020, it was announced that the effective date of a ban on mink farming in the 
Netherlands will be brought forward from 1 January 2024 to early 2021 [18]. Following the first SARS-CoV-2 
infection outbreaks at mink farms in the Netherlands, an epidemiological investigation concluded that the most 
likely explanation for the infection at the mink farms is the introduction of the virus by humans and subsequent 
transmission among the mink. 

Mink are housed in adjoining cages made of wire netting, allowing free airflow and contact between animals in 
adjacent cages, which explains the rapid animal-to-animal transmission. Furthermore, the presence of viral RNA in 
inhalable dust collected from inside the farms indicates the possibility of workers having been exposed to the virus 
in mink excretions. Following outbreaks of SARS-CoV-2 infection at mink farms in the Netherlands during 2020, the 
points below should be borne in mind. 

 Mink-to-mink transmission is very efficient. 

 No link has been identified between infected farms. 

 A proportion of farm animals had clinical symptoms suggestive of acute respiratory illness for about four 
weeks, but some animals were still RT-PCR–positive for SARS-CoV-2 in throat swabs after clinical symptoms 
had disappeared. This may vary, as seen recently in Danish outbreaks, where clinical symptoms were 
observed for shorter periods. 

 The high diversity in the sequences from some mink farms can probably be explained by the existence of 
many generations of infected animals before an increase in mortality was observed.  

 The current estimates are that the substitution rate of SARS-CoV-2 is one mutation per two weeks. There was also 
a relatively high sequence diversity observed in farms, which still tested negative one week prior to the outbreak, 
implying that the virus evolves more quickly in the mink population. This can indicate that the virus might replicate 
more efficiently in mink or that it may have acquired mutations which make it more virulent in mink [5]. 

Italy reported one mink (weakly) positive for SARS-CoV-2 at a farm in the Lombardy region on 10 August 2020. No 
lesions were found in this mink. The detection came after the identification of a case of COVID-19 in a worker from 
the farm. In response, around 1 500 mink were tested and no further cases were detected. Surveillance activities 
are ongoing at mink farms [19]. 

Spain reported SARS-CoV-2 infections at a mink farm in the Aragon region. On 21 May 2020, seven asymptomatic 
infections were reported among workers at a mink farm in Aragon, according to media quoting the Spanish health 
authorities [20]. Hygiene and biosecurity measures were put in place and the movements restricted in relation to 
the farm. No clinical symptoms were observed among the animals at the farm. On 22 June 2020, one animal 
tested positive by RT-PCR for SARS-CoV-2. On 7 July 2020, 78 of the 90 animals tested were found positive by RT-
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PCR. The Government of the Autonomous Community of Aragon decided to proceed with the safe disposal of the 
carcasses and other potentially infected materials, after which the facilities were cleaned and disinfected [21]. 

As of 6 November 2020, Sweden had reported ten SARS-CoV-2-positive mink at farms in Blekinge county, where the first 
detection in one mink occurred on 16 October 2020. Several mink that had been found dead also tested positive. 
Sequences from two mink and two human cases have been reported without any S protein mutations. Surveillance at 
the 40 mink farms in Sweden is ongoing. There are no plans to cull at present. However, movement restrictions are in 
place and strict biosecurity measures have been imposed on all mink farms in Sweden [22-24]. 

As of 30 October 2020, 11 outbreaks in commercial mink farms have been reported in three states of the United 
States. These outbreaks occurred between 26 July and 29 September 2020. Several people that were in contact 
with mink from these farms also tested positive for SARS-CoV-2. In total, 12 231 mink died as a result of 
contracting the virus. In response to these outbreaks, state officials quarantined the premises and worked with 
One Health partners to dispose of deceased mink, and are continuing to monitor the situation. No mink were culled 
as a result. 

Disease and virus background 
For information on the latest scientific evidence relating to COVID-19, please visit ECDC’s website: 
https://www.ecdc.europa.eu/en/2019-ncov-background-disease 

Mink farming and susceptibility of mink to respiratory 
viruses and viral adaptation in infected mink 

SARS-CoV-2 can infect several species of domesticated animals, the most highly susceptible are felines (cats, 
tigers, lions), ferrets, mink, Golden Syrian hamsters, Egyptian fruit bats (Rousettus aegyptiacus) and Macaques 
(Macaca fascicularis and Macaca mulatta) [26-28]. Susceptibility of several species within the family Mustelidae 
(such as mink and ferret) to respiratory viruses (e.g. influenza) has been demonstrated in natural and experimental 
conditions. Cross-species transmission, particularly of influenza viruses, has been reported from companion animals 
and captive wild animals. In Danish mink farms, the median daily mortality observed in mink during the peak of 
SARS-CoV-2 epidemic has been 0.14% (5th-95th percentiles: 00.74%), compared to a baseline mortality close to 
zero (e.g. 1-4 animals /month per farm with an average size of 10 000 mink per farm). Therefore, in mink farms 
any increased mortality is easily detected, although the virus may have already entered the farm some time 
before. 

The introduction of species-specific adaptation mutations and reassortment events of influenza virus in infected 
mink populations have been described. This underlines the importance of the species for the acquisition of 
mutations and generation of antigenically diverse viruses, mainly respiratory, which spread quickly between mink 
at the densely-populated farms. Ferrets are the standard model for assessing the potential of airborne transmission 
of influenza viruses, particularly those viruses with pandemic potential, and these animals have been used as a 
model to test transmissibility of SARS-CoV-2 [29,30]. Ferrets and mink belong to the same family of animals, but 
are not directly or closely related [31]. The American mink (Neovison vison) is mainly used to produce fur and 
large outbreaks of respiratory viruses at farms have been described. However, such infections have also been 
observed in free living European mink (Mustela lutreola). In recent decades, mink escaping or being released from 
breeding farms in Europe has led to the establishment of a feral population of American mink in several European 
countries [32].  

At mink farms, the whole production cycle (including breeding, lactation, weaning, growing and finally r pelting) 
occurs in a closed system on the same farm over a period of one year. The close proximity of mink housing may 
facilitate efficient animal-to-animal transmission of diseases. Three main breeding periods can be defined: from 
pelting to mating, from mating to separation, from separation to pelting. Conditioning and breeding take place in 
the period DecemberMarch, followed by whelping and weaning (AprilJune), growth and furring (JulyOctober) 
and grading and slaughter (NovemberDecember). The pelting season begins in November/December. During the 
pelting process, the pelt is prepared in such a way that it can be kept for up to a year without being dressed. The 
pelts are placed on drying boards to maintain their shape during the drying process. The rest of the carcass is 
recycled for use in the production of bio-diesel, fertilisers, among other products. 

Europe is the global leader in fur production, with more than 27 million mink pelts produced annually (2019) at 
more than 2 750 mink farms, 1 100 of which are in Denmark [33] (Annex 1, Figure 1, 2 and 3).  

Mink farms often employ seasonal workers who come from abroad during the periods of mating, whelping, 
vaccination and pelting for various lengths of time during the year [25].  
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SARS-CoV-2 spike protein variants and their impact on viral 
infectivity and antigenicity 

SARS-CoV-2 has accumulated mutations since its emergence in the human population in 2019. On average a 
genome from a virus collected in October 2020 had around 20 accumulated mutations compared to the first strain 
sequenced in January 2020 (Wuhan-Hu-1) [34,35]. Most of these mutations are expected to be neutral or 
detrimental to the virus fitness in the human population, while a few may provide some selective advantage, such 
as increased infectivity [36,37]. When a virus switches host species, an increased mutation rate can be observed 
due to the virus adapting to its new host [38]. Mutations in the structural proteins of the virus, altering the 
antigenic properties of the strain, can lead to reduced effectiveness of the immune response if the immunity was 
acquired through infection by a strain, or a vaccine derived from a strain, without these mutations [39]. 

Thanks to laboratories sharing genomic data in databases, such as GISAID EpiCoV [6] and the COVID-19 data 
portal [40], and visualisations provided by free online platforms [35,41,42], the evolution of SARS-CoV-2 can be 
followed. 

For SARS-CoV-2, the most important structural protein in this context is the S protein as it binds to the ACE-2 
receptor during the entry of the virus particle into human cells; the part of the protein that directly binds to the 
receptor is called the receptor binding domain (RBD) [43,44].The RBD has been shown to be less conserved than 
the rest of the S protein in circulating SARS-CoV-2 [45]. 

It is not possible to predict accurately what effect individual structural protein mutations will have on antigenic 
properties from the virus sequence data alone. The location of mutations in genes coding for the structural 
proteins can provide an indication [46], but experimental evidence is needed to provide a better estimate of the 
effect on the immune response. A common method used to assess antigenic properties is neutralisation assays, 
where the mutated virus is grown in the laboratory in the presence of serum from humans or animals that have 
been infected by a strain, or vaccinated with a vaccine derived from a strain without the mutations [47]. 

The ability of SARS-CoV-2 to infect an animal depends on several factors that are not fully understood, including 
compatibility between the S protein of the virus and the host receptor ACE-2. Mink can be infected by SARS-CoV-2 
and they can also transmit the virus to humans [48]. It is rare that a novel variant becomes successful and gives 
rise to a new genetic clade that can spread globally. When this happens, it can be due to spurious founder effects 
and/or selective advantages [49]. If the spread among mink is not controlled and there is recurrent spill-over into 
the human population, variants that provide a selective advantage in mink populations could become widespread 
in humans, even without any selective advantage in the human population.  

During the summer and autumn of 2020, S protein mutations unrelated to mink have emerged and become 
widespread in the EU/EEA and the UK. These include amino acid substitutions A222V and S477N, which are increasing 
in proportion, although no selective advantages or changes in antigenic properties have been demonstrated [50], and 
N439K, for which reduced neutralisation effect by convalescent sera has been demonstrated [45]. 

The impact of mutations in the SARS-CoV-2 S protein on viral infectivity and antigenicity have been assessed for 
eighty natural variants and twenty-six glycosylation spike variant strains using a pseudovirus assay [51]. Most 
variants observed with amino acid change in the receptor binding domain were less infectious, while some variants 
- including A475V, L452R, V483A and F490L - were resistant to some neutralising antibodies. 

Virus mutations can affect the sensitivity of diagnostic assays that detect nucleic acid, antigen or antibodies. None 
of the mink-related variants reported by Denmark [52] are known to cause any issues with existing RT-PCR assays 
as none of the mutations defining the mink-related clusters are located within the amplicons of RT-PCR assays 
recommended by WHO, and such assays generally do not target the S gene. The variants could potentially affect 
antigen and antibody detection assays and further investigations are needed to assess this. 

Development of immunity including neutralising antibodies to SARS-CoV-2 
viruses in humans 

In most infected individuals, antibody responses to SARS-CoV-2 can be detected 1015 days after onset of COVID- 
19 symptoms. 

Sequential serum samples collected up to 94 days after onset of symptoms in laboratory-confirmed human cases 
show that antibodies, including IgM, IgA, IgG and neutralising antibodies, develop in more than 95% of cases [53]. 
A wide range of SARS-CoV-2 neutralising antibody titres have been reported after infection and these vary 
depending on the length of time from infection and the severity of disease [54-56]. Neutralising antibodies can be 
assessed using either wild-type SARS-CoV-2 virus or a pseudotype neutralisation assay, and a correlation between 
the two has been shown [57]. A surrogate neutralisation assay using soluble RBD which can be performed at 
biosafety level 2 has also been described [58]. In the study mentioned above using a pseudotype neutralisation 
assay, the kinetics of the neutralising antibody responses were characterized over time and an initial peak was 
observed, which subsequently declined. The height of this peak at 34 weeks post onset of symptoms, with titres 
ranging from 98–32 000, and the subsequent rate of decline over time to levels still above or at base-level with no 
neutralising antibodies, was shown to be dependent upon disease severity.  
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The neutralising antibody titre required for protection from reinfection and/or a new symptomatic disease in 
humans is not yet understood. In animal challenge models it has been shown that selected highly-potent 
neutralising monoclonal antibodies isolated from SARS-CoV-2 infected individuals can protect in a dose-dependent 
manner [59-61].  

First results from immunogenicity, assessed in phase 1/2 clinical trials testing vaccine candidates that may possibly 
become available in the EU, have shown peak median neutralising antibodies ranging from 100 to 3 900 titres for 
various vaccine candidate constructs [62-65]. However, it is acknowledged that different assays and formats were 
used, making any direct comparison problematic [66]. 

Further characterisation of the correlates of protection and longevity of vaccine-induced protection is needed, 
including the role of T-cell-mediated immunity. For assessment of B- and T-cell immunity, further standardisation is 
necessary to allow for comparability. To support these efforts, the Coalition for Epidemic Preparedness Innovations 
(CEPI) recently set up a centralised laboratory network to standardise methods for assessment of COVID-19 
vaccine candidates [67]. 

Risk assessment 
This assessment is based on information available to ECDC at the time of publication and, unless otherwise stated, 
the assessment of risk refers to the risk that existed at the time of writing. It follows the ECDC rapid risk 
assessment methodology, with relevant adaptations [68]. The overall risk is determined by a combination of the 
probability of an event occurring and its consequences (impact) for individuals or the population [68]. 

What is the risk to human health posed by SARS-CoV-2 
variants related to mink? 

Transmissibility 
Human cases of SARS-CoV-2 infection originating from variants related to mink have been identified in Denmark 
and the Netherlands. In Denmark, viruses from around 13% of human cases have been sequenced so far. Of these 
viruses, 214 have been identified as mink-related variants since the first outbreak at a mink farm was reported in 
June 2020 [1]. Some of these cases have no known link to mink farms. COVID-19 incidence of human cases in the 
North Jutland Region is higher than in the neighbouring regions. In this region, from June to October 2020, around 
40% of cases where the virus was sequenced were caused by a mink-related variant. However, the sampling 
strategy applied is not the same as in other regions and therefore the incidence cannot be directly compared [69]. 
The Cluster 5 variant has not been identified since September. Nevertheless, undetected circulation cannot be 
ruled out, as not all cases are detected and not all viruses sequenced. 

In the Netherlands, at least 66 of 97 farm employees tested were positive for SARS-CoV-2 and at least 47 human 
cases infected with mink-related variants were confirmed by whole genome sequencing. However, only limited 
human transmission has been reported outside of mink farms since the first mink farm outbreak was identified in 
April 2020.  

Different patterns of transmission after spill-over events in a variety of settings could be due to prevention and 
control measures at farm and/or country level, surveillance and sequencing capacities, or the inherent 
transmissibility of the strain. 

The information available to date from outbreaks of mink-related strains in Denmark and the Netherlands does not 
demonstrate increased transmissibility of mink-related variants compared to other variants of SARS-CoV-2, even 
though uncertainties remain. 

On the basis of the evidence available, the probability of infection with mink-related variant strains is assessed as 
low for the general population, moderate for the populations in areas with a high concentration of mink farms and 
very high for individuals with occupational exposure. 

Severity 
Patients reported to be infected with mink-related variants, including Cluster 5 variant in Denmark, do not appear to have 
more severe clinical symptoms than those infected with non-mink related variants, either in Denmark, or in the 
Netherlands. However, there is still a high level of uncertainty due to the small number of cases reported so far. 

On the basis of the information available, the current impact of COVID-19 on disease severity in patients infected 
with mink-related variants appears to be similar to that for patients infected with non-mink variants. This has 
previously been assessed by ECDC [70] as low for the general population and very high for medically-vulnerable 
groups (individuals with risk factors for severe COVID-19 disease, such as the elderly) [71]).  

Immunity, re-infection, diagnostic tests, vaccination and treatment 
Of all the mink-related variants analysed so far, only the Cluster 5 variant has raised specific concern due to its 
effect on antigenicity and this requires specific assessment. In preliminary studies, this variant showed reduced 
sensitivity to neutralising antibodies from COVID-19 patients during the spring of 2020. Antibodies generated by 
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natural infection with other variants and the antibodies generated by vaccines may potentially exhibit reduced 
neutralisation in individuals infected with this variant. T-cell mediated immune responses have not yet been 
investigated for this variant. It should be noted that these findings are preliminary and need to be confirmed 
before any conclusions can be drawn. Further investigations are needed to assess the impact on i) the risk of 
reinfection, ii) reduced vaccine efficacy or iii) reduced benefit from treatment with plasma from convalescent 
patients or with monoclonal antibodies. If any of these concerns are confirmed, given the extent of spread of the 
mink-related strains in the human population, the current assessment will be immediately reviewed to increase the 
overall level of risk to human health. 

If SARS-CoV-2 transmission among mink affects a very large number of animals and/or is sustained over long 
periods of time, there is a risk that variants with significantly different antigenic properties or variants causing 
increased severity of disease could eventually emerge. The likelihood of this risk and the consequences are 
unclear, but such a scenario should be taken into consideration. 

The sensitivities of diagnostic RT-PCR assays are not affected by the Cluster 5 variant or other Danish mink-related 
S protein variants as RT-PCR assays do not target the spike gene. The variants could potentially have an effect on 
the sensitivities of antigen and antibody detection assays, including rapid antigen tests (RATs), although any effect 
will probably be small. Further investigations are needed to determine such effects. 

Cross-border spread of SARS-CoV-2 variants related to mink in EU/EEA countries and the 
UK through humans 
It is rare that a novel variant becomes successful and gives rise to a new genetic clade that can spread globally, but 
adaptation to transmission in mink populations could establish a selective advantage in regions with mink farming activity. 

The mutation Y453F, found both in Denmark and the Netherlands and linked to mink, which is believed to confer a 
selective advantage in mink-to-mink transmission, has also been detected sporadically in Russian, South African, Swiss 
and US sequences with no link to the variants found in Denmark or the Netherlands. This could be an indication that this 
mutation can also arise in humans, or that there is undetected sporadic mink-to-human transmission of SARS-CoV-2 in 
these countries. It is also possible that low level circulation of these strains is already occurring unnoticed in some places 
due to the lack of comprehensive sequencing information for all confirmed human cases. The geographically uneven 
sequencing coverage and delay between sampling and upload of sequence data to international databases is delaying 
the overall availability of information and limiting the assessment of geographical spread of the new variants beyond 
affected areas. 

Workers employed at mink farms which are not fully compliant with hygiene measures could also introduce the mink-
related variants to the community in the vicinity of the farm, new areas or other countries when travelling or returning 
home while infected. Such events could contribute to the cross-border spread of new variants.  

In summary, the probability of cross-border spread of SARS-CoV-2 variants related to mink in EU/EEA countries and the 
UK through humans appears to be high, in the same way as it is for other SARS-CoV-2 strains. 

Increased surveillance, involving collaboration and communication between animal and public health authorities, testing 
and sequencing of samples from mink farm workers and populations living near mink farms may help prevent the 
introduction of SARS-CoV-2 into mink farms and identify cases of SARS-CoV-2 infection early. 

Response measures currently implemented to control the COVID-19 pandemic have reduced population movement as 
well as travel and may help to lower the possibility of new variants spreading rapidly to other countries. With the 
increasing incidence of COVID-19, it is becoming very challenging to detect and characterise specific clusters or 
outbreaks. However, increased testing, sequencing, contact tracing, isolation of cases, and the general strengthening of 
public health measures currently being implemented in many countries may help identify clusters of cases due to newly 
emerging mink-related variants early on to prevent spread in the community. 

Cross-border spread of SARS-CoV-2 variants related to mink in EU/EEA countries and the 
UK through animals and animal products 
It is also important to consider that cross-border transmission of SARS-CoV-2 variants is possible through the trade 
of infected animals or animal products. The possible pathways for transboundary circulation of mutated SARS-CoV-
2 linked to movement of mink or mink products are discussed below.  

Transport of live mink 

Around 1% of the annual production (mainly breeding animals) are transported alive [72]. Transport of infected mink not 
displaying clinical symptoms and without prior testing can contribute to the spread of infection between mink farms. 
Given the seasonality of mink production, live mink are mainly transported during the period December-March. Thus, the 
many outbreaks occurring from April to November 2020 were probably not caused by mink transport. Given the events 
reported in 2020 and the awareness of the risk of SARS COV-2 in mink, along with the fact that surveillance and a ban 
on movement is now in place in most Member States, putting a stop to the transport of live mink will reduce the 
probability of transboundary spread of SARS-CoV-2. For example, the Netherlands will end mink production by the end of 
2020. Denmark, the largest mink fur producer in the world, has introduced robust response measures to limit the 
movement of mink, thus drastically reducing the transport of live mink. As a consequence, the risk of transboundary 
spread of SARS-CoV-2 out of Denmark will become negligible. Transport of pet mink is extremely rare as mink are 
usually not kept as pet.  
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Accidental escape from farms 
Release of farmed mink into the wild has been reported, either as a result of accidental escape or intentional 
release by animal welfare activists. Denmark adopted new containment measures in 1999 which reduced the 
number of farm-originated mink in the wild (from a hunting bag of 8 000 mink in 2000 to 2 000 mink in 2016 and 
1 638 in 2018) [73,74]. A variety of containment measures adopted across Europe have reduced the risk of 
accidental escapes. However, deliberate releases still occur occasionally in Europe as an act of protest against mink 
farming by animal welfare activists (in Denmark several thousand per year) [74]. In Spain, around 200300 feral 
mink (farmed mink escaped into the wild) are caught each year, mainly in the areas of Burgos and Catalonia 
[75,76]. If infected mink escape into the wild there may be a risk of SARS-CoV-2 spreading to other susceptible 
wild or domestic species (e.g. cats), although the exposure to humans is limited. The probability of a wild animal 
being exposed to infected with SARS-CoV-2 from farmed (infected) mink is probably low. Mink farms generally 
have a perimeter fence and traps within compounds, which are meant to keep wildlife out and prevent mink from 
escaping. If infection were to occur among wild mink the spread would be limited and transient. The solitary and 
territorial nature of mink means that widespread transmission would be unlikely. Overall, the probability of cross-
border spread of mutated SARS-CoV-2 through the movement of infected mink having escaped or been released 
from farms is considered very low. 

Mink-derived products 
In SARS-CoV-2 infected mink farms, mink pelt can be contaminated by the virus through faeces, respiratory 
droplets and saliva. Based on a study by Riddel et al. (2020)[77], it is probable that SARS-CoV-2 on the pelt of live 
mink can remain viable for 12 weeks. SARS CoV-2 persists on surfaces for up to 28 days, depending on 
environmental conditions and surface material [77]. Persistence is reduced in hot and dry environments, while only 
minimal reduction in virus concentration has been observed after 21 days at 4°C and -80°C [78]. 

After skinning, raw fur pelts are blow-dried for a few hours at room temperature and stored refrigerated or frozen 
at the farms where the animals are bred. In rare cases, where very small farms have limited pelting capacity, 
carcasses are transferred to pelting centres where they are stored frozen until they are processed. After drying, 
pelts are stored at farms for a few days before being transported to auction houses. When mink are pelted, the 
drying process and the storage period will reduce the virus load on pelts [79], although this may not completely 
inactivate the virus, which may remain viable on the raw pelts transported to other areas for further processing 
[78]. Additional contamination of raw pelts by an infected person cannot be excluded.  

Processed pelts are considered to be safe, as SARS-CoV-2 is inactivated in the chemical tanning processing [80]. In 
the tanning process detergents, antibacterial agents, potassium alum and other salts dissolved in water are used. 
The tanning process lasts 45 days during which the leather undergoes washing, fattening and other mechanical 
operations to improve its quality, often in acidic pH baths. The procedures applied, carried out by trained and 
protected personnel, the acidity of the baths and the execution times do not favour the survival, proliferation and 
transmission of bacteria or viruses. The storage, drying and/or tanning process, requiring many washes and the 
further drying of the product, will ensure that all trace of the virus is removed. Based on these data, processed 
pelts are not considered a source of SARS-CoV2, and therefore the probability of spread of SARS-CoV-2 variants 
from processed pelts is considered very low. 

Similarly, other products derived from mink carcasses after pelting (mink oil, fertilisers, bio-fuels, etc.) also 
undergo rendering treatments [81] which inactivate the virus, meaning that there is no probability of mink-related 
variants being spread. 

In summary, the probability of cross-border spread of SARS-CoV-2 variants related to mink in EU/EEA countries 
and the UK through animals or animal products appears very low, although stronger evidence is needed, to 
determine whether raw mink pelts from infected mink may represent a source of viable virus when transported to 
other areas.  

Conclusion 
Based on the information currently available on transmissibility, severity, immunity and cross-border spread, the 
overall level of risk to human health posed by SARS-CoV-2-mink-related variants can be stratified as follows:  

 low for the general population and moderate for medically-vulnerable individuals, which is the same as for 
other SARS-CoV-2 strains (not related to mink); 

 low for the general population in areas with a high concentration of mink farms and moderate-to-high for 
medically-vulnerable individuals living in the same areas; 

 moderate for non-medically-vulnerable individuals with occupational exposure to mink farms and very high for 
medically-vulnerable individuals with the same occupational exposure. 

It is important to note that if the concerns raised in relation to immunity, reinfection, vaccination and treatment are 
confirmed, the risk assessment will immediately be reviewed to re-assess the overall level of risk to human health and 
the potential implications for COVID-19 diagnosis, treatment and vaccine development. This also applies to any 
further mink-related variants with mutations in the S protein that may arise and spread in the EU/EEA and the UK. 
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Options for response 
The risk control measures set out below should be considered in response to this event. 

Human testing, sequencing and characterisation of antigenic 
properties and virus infectivity 
Close collaboration between animal and public health authorities under the One Health approach is crucial for the 
early detection of SARS-CoV-2 infection outbreaks at mink farms and human cases related to mink farms, to allow 
timely response and control measures. Information on human and animal cases needs to be shared as quickly as 
possible to prevent COVID-19 being introduced into mink farms and the SARS-CoV-2 virus circulating undetected. 
This will also prevent human infection in people exposed to positive cases or farms, and further spread in the 
community. Information should also be shared with occupational safety and health authorities, to ensure 
appropriate measures are taken to inform and adequately protect workers at these farms. 

Member States should consider a systematic and possibly incremental approach to the proportion of SARS-CoV-2 
positive specimens to be sequenced in order to expand the representativeness of the geographical distribution in 
the population, and to improve the early detection of mutations to better understand the spread. ECDC will 
continue to support SARS-CoV-2 sequencing for human cases at the request of the Member States. 

If a mutation of concern is detected, this should immediately be reported to national and European authorities 
(through the Early Warning and Response System - EWRS) and the international community. Sharing sequences 
regularly in open databases and early communication of epidemiological and microbiological investigation results is 
encouraged in order to improve knowledge of SARS-CoV-2 variants. 

Testing and sequencing of suspected SARS-CoV-2 infection cases in mink, farm workers or visitors to mink farms 
during the incubation period is advised. 

Health authorities should consider regularly testing for SARS-CoV-2, irrespective of COVID-19-like symptoms, in 
farm workers and people with access to premises where mink are kept in order to identify human infections early, 
prevent introduction into farms and animal populations and avoid further spread in the community/among co-
workers. The use of RT-PCR is advised over antigen tests to avoid false negative test results which could increase 
the risk of community spread. In the event of a positive RT-PCR, sequencing is advised. With a positive detection 
in a worker, an outbreak investigation should be initiated immediately, and the testing of all workers considered. 
Exposed workers and visitors should be quarantined as quickly as possible. Appropriate measures also need to be 
taken to avoid the spread of infection in seasonal workers’ accommodation. Workers should be informed and 
advised, as well as receiving appropriate support to prevent further infections and spread to other countries or 
geographical areas. Contact tracing should be rapidly implemented and enhanced testing and sequencing of the 
surrounding population is advised to identify possible circulating mink-related variants.  

If COVID-19 community clusters/outbreaks are identified in an area with mink farms, enhanced testing of the 
population and sequencing of positive specimens is also encouraged, in order to identify possible circulating mink-
related variants. 

Triggers should be developed for when to initiate assessment of antigenicity and viral infectivity in viral isolates 
that exhibit genomic changes in areas of the genome that may influence induction of neutralising antibodies. This 
would facilitate preparation or agreement with reference laboratories of how and when to conduct such studies. 
Although genome-wide sequencing is becoming standard in all EU/EEA Member States and the UK, further 
development to agree upon and standardise methods for assessing antigenic changes using neutralisation antibody 
assays and viral infectivity is urgently needed. The ECOVID-LabNet (European COVID-19 reference laboratory 
network) is the forum for sharing experiences and method developments on antigenic characterisation and 
neutralisation assays. Panels of antibody standards and convalescent sera from naturally-infected and vaccinated 
individuals should be made available. To initiate monitoring of the antigenic properties of SARS-CoV-2 variants, 
ECDC will discuss with ECOVID-LabNet the possibility of using standardised protocols or centralised virus 
characterisation, including the testing of antigenic properties, in order to be able to compare results. Sera from 
humans or animals immunised with current vaccine candidates could be used to assess the relative effect on 
different vaccine candidates. 

Infection prevention and control measures for mink farm 
workers and visitors 
It is advised to limit the number of people in contact with mink and mink farms, including the avoidance of 
unnecessary visits, as a measure for reducing the risk of SARS-CoV-2 being introduced into the mink population 
and re-introduced from the mink population into the human population.  
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In June 2020, SARS-CoV-2 was classified as risk group 3 according to the biological agents directive1 . Employers 
therefore have an obligation to keep a list of exposed workers as well as a record of exposures, accidents and 
incidents for at least 10 years following the end of exposure, in accordance with national laws and/or practice. 

Farm workers or visitors with COVID-19 compatible symptoms should not go to the premises of mink farms.  

At the facilities, including areas where there are no mink (e.g. offices) all mink farm workers and visitors (e.g. 
inspectors) should follow the general recommendations for the prevention of COVID-19, whether or not they have 
had direct contact with mink. These recommendations include hand and respiratory hygiene, physical distancing, 
avoiding crowded settings and wearing a face mask, especially in indoor settings where physical distancing cannot 
be guaranteed. Farm facilities should be well ventilated. 

In accordance with the respective EU legislation, appropriate measures [82-86] should be taken by employers to 
ensure the health and safety of workers after a workplace risk assessment, not only for their own protection but 
also to help prevent the spread of the virus, and avoid contamination of non-contaminated areas, such as 
communal break-time and housing facilities and means of transport. Such measures should be in accordance with 
the legislation governing risks from biological agents at work, in particular Directive 2004/54/EC on the protection 
of workers from exposure to biological agents which has been implemented into national legislation in all Member 
States [87].  

Workers should be informed, trained and provided with any additional equipment, including appropriate personal 
protective equipment (PPE), washing facilities or disinfectants. Given that SARS-CoV-2 has been identified in 
inhalable dust [48], measures to protect against dust and aerosols are indispensable and farm facilities should 
have appropriate ventilation in place [48,88].  

The possibility of language barriers for seasonal workers at mink farms needs to be considered when hygiene and 
prevention measures are being implemented on the farms in general, but particularly in relation to outbreaks and 
follow-up activities. It should be ensured that seasonal workers receive timely information and training in a manner 
that makes it accessible for them.  

At mink farms with suspected or confirmed outbreaks, a workplace risk assessment should be revised by employers 
in coordination with the health and safety committee where it was established. Appropriate measures need to be 
taken that include all additional risks (e.g. increased physical and mental workload due to additional tasks such as 
culling and the use of PPE, chemical and physical risks) and any alterations to the work process that might have an 
impact on the risks workers are exposed to. Workers should be informed and consulted on these measures.  

PPE needs to be provided and appropriate storage facilities for PPE should be ensured. It is essential that all mink 
farm workers are trained in the proper use of PPE and know how to follow the procedures for putting on and safely 
removing PPE in the correct sequence. Hands should be washed immediately before and after removing PPE. 

In addition to the application of specific preventive measures, such as dust and aerosol avoidance, appropriate 
ventilation and the use of appropriate cleaning methods, workers should wear respiratory protection (filtering face 
piece (FFP) 2/3 respirator) and eye protection (tightly-fit goggles) and wash their hands when working closely with 
the animals (e.g. feeding) and when cleaning farm premises [89].  

Access to appropriate facilities for hand-washing, as well as disinfectants where necessary, needs to be ensured by 
employers. The preventive measures and PPE used by mink farm workers involved in culling should be in 
accordance with the national recommendations and laws relating to culling operations. The following hygienic 
measures should also be considered: 1) changing to clean clothes and footwear before entering the breeding 
(black) area, 2) taking a shower after work and 3) washing work clothes at a temperature of minimum 60oC and 
washing and disinfecting footwear. Appropriate procedures need to be set up to avoid any contamination of non-
contaminated (white) areas. This includes the separate storage of work and street clothing, and infection 
prevention measures in communal break areas and housing, in particular where workers are housed on site or in 
shared facilities provided by employers. Measures should also be foreseen if communal transport is used. 

Pelting in infected farms represents a high risk of occupational infection. During culling operations, infected animals 
need to be safely destroyed and farms where infections have been confirmed need to be disinfected to minimise 
human exposure. All operations should follow standard procedures in the respective countries in line with national 
occupational safety and health requirements. All disinfection needs to include measures to cover animal products 
and excretions.  

  

                                                                        

1 Commission Directive (EU) 2020/739 of 3 June 2020 amending Annex III to Directive 2000/54/EC of the European Parliament 
and of the Council as regards the inclusion of SARS-CoV-2 in the list of biological agents known to infect humans and amending 
Commission Directive (EU) 2019/1833, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32020L0739, to be 
transposed by Member States by 24 November 2020. 
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Animal testing and prevention of spread 

Intensively-reared animal species, susceptible to SARS-COV-2, such as mink may act as an amplifier of the virus, 
leading to an increased virus biomass in the environment, and a greater risk of virus mutations and transmission 
within farmed mink and between mink and humans. Therefore, increased health surveillance should be considered 
for mink and mink farm workers and any other people in close contact with mink, especially at farms with a 
previous/current history of personnel with COVID-19.  

National authorities should consider increasing and continuing clinical surveillance at mink farms and laboratory 
testing of suspected infected mink (dead or with respiratory clinical symptoms). This should include: 

 farms where mink have clinical symptoms, direct detection of SARS-CoV-2 infection via throat swabs in 
combination with histopathology of the lungs;  

 farms without clinical symptoms, where the options for testing are PCR of throat swabs from mink that have 
died recently, even in the absence of lesions.  

Ongoing monitoring and surveillance of mink farms (repetitive testing and/or testing of dead mink on a weekly 
basis) should be considered, if SARS-CoV-2 exposure from humans to mink has not been excluded.  

Active serological surveillance is an option for understanding if and to what extent the virus is circulating at mink farms. 

The systematic genotyping of isolated SARS‐CoV‐2 strains in accordance with validated protocols and the sharing 
of genome sequences from all infected animals, in particular mink, is recommended in order to identify clusters 
and related variants as soon as possible. Cats and dogs, and mustelids other than minks within the fenced area, or 
owned by farm personnel at infected mink farms, should be considered for testing in combination with surveillance 
for clinical symptoms.  

National authorities should consider culling mink from infected farms and destroying raw pelts in accordance with 
appropriate biosecurity measures. A ban on the movement of live mink and raw pelts processed in 2020 within the EU 

and worldwide should also be considered for as long as SARS-CoV-2 exposure from humans to mink is occurring. 

Development of One Health preparedness and response 
strategies 
Enhanced coordination between agricultural, animal health, and human health (including occupational health and 
safety) sectors is essential for a timely and effective response [90]. Jurisdictions with mink farms where SARS-CoV-
2 is circulating – or has the potential to circulate – in animal populations should consider developing coordinated 
surveillance and response plans based on timely and effective information sharing. These could include joint 
outbreak investigation protocols and should also take into account the measures described above relating to 
human and animal testing, sequencing and infection prevention and control. 

There is a need to increase public awareness of mink related SARS-CoV-2 prevention and control strategies. The 
following groups should be specifically targeted: mink producers, mink farm workers, veterinarians and veterinary 
staff working with mink farms and partners in the fur industry. 

Limitations 
The overall assessment of this event, and particularly the assessment of the public health risk of the mutations 
related to Cluster 5, is limited by the low number of human cases with mink-related variants reported to date. 
Further investigations are needed to provide better evidence. The assessment of severity is limited by the low 
number of cases reported and the case-based data available in order to understand the respective circumstances 
of the exposures and the course of the disease. 

Only a small proportion of human isolates have been sequenced worldwide and therefore it might not be possible 
to identify a low-level spread of new mutations of concern (irrespective of whether these are mink-related) within a 
population at a sufficiently early stage. Sequence analysis and virus characterisation requires time to identify new 
virus mutants and might not be available quickly enough and therefore general response and control measures are 
needed to control viral spread.  

There is limited laboratory information available about phenotypic properties of the variants. 

The issue of mutation of SARS-CoV-2 posing a risk for vaccine efficacy and effectiveness still has to be confirmed, 
and further studies are needed. 

Source and date of request 
ECDC internal decision, 6 November 2020. 
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Disclaimer 
ECDC issues this risk assessment document based on an internal decision and in accordance with Article 10 of 
Decision No 1082/13/EC and Article 7(1) of Regulation (EC) No 851/2004 establishing a European centre for 
disease prevention and control (ECDC). In the framework of ECDC’s mandate, the specific purpose of an ECDC risk 
assessment is to present different options on a certain matter. The responsibility on the choice of which option to 
pursue and which actions to take, including the adoption of mandatory rules or guidelines, lies exclusively with the 
EU/EEA Member States. In its activities, ECDC strives to ensure its independence, high scientific quality, 
transparency and efficiency.  

This report was written with the coordination and assistance of an Internal Response Team at the European Centre 
for Disease Prevention and Control. All data published in this risk assessment are correct to the best of our 
knowledge at the time of publication. Maps and figures published do not represent a statement on the part of 
ECDC or its partners on the legal or border status of the countries and territories shown. 
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Annex 1 
Figure 1. Number of mink farms by EU/EEA country in 2019  

Note: The number of farms include a minority of fox and Finn raccoon farms. 

Source: EU Fur Association https://www.sustainablefur.com/ 

Figure 2. Number of mink pelts produced by EU/EEA country in 2019 

  

Source: EU Fur Association https://www.sustainablefur.com/ 
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Figure 3. Mean number of animals per farm by EU/EEA country in 2019  

 

Source: EU Fur Association https://www.sustainablefur.com/ 
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