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VIRAL DISEASES

Systemic coronavirus-
associated disease 
resembling feline 
infectious peritonitis in 
ferrets in the UK
Ferret systemic coronavirus (FrSCV)-
associated disease is an emerging fatal disease 
of ferrets, with confirmed cases in Spain 
and the USA dating back to 2002 (Garner 
and others 2008). the clinicopathological 
characteristics of FrSCV-associated disease 
are remarkably similar to feline infectious 
peritonitis (FIP), a fatal systemic disease of 
cats caused by a virulent variant of feline 
coronavirus. FrSCV is closely related to 
ferret enteric coronavirus (FreCV), the 
cause of epizootic catarrhal enteritis (eCe) 
(Wise and others 2010). It is unclear whether 
FrSCV and FreCV are distinct viruses or 
whether FrSCV arises de novo by mutation 
of FreCV in vivo. An outbreak of eCe in 
Yorkshire in 2010 confirmed the presence 
of FreCV in the UK (thomas and others 
2012). 

In recent months, we have confirmed 
four cases of systemic FrSCV-associated 
disease in ferrets aged between 10 months 
and two years, including a sibling pair. All 
four animals were male, and three were 
neutered. At the time of diagnosis, the 
ferrets were resident in Scotland, central and 
southern england. they had been sourced 
from three different ferret shelters within the 
UK and rehomed into private multi-ferret 
households. 

Non-specific clinical signs including 
lethargy, weight loss and diarrhoea were 
the predominant features reported by ferret 
owners. One ferret was reportedly clinically 
well at the time of initial presentation but 
rapidly deteriorated following surgery 
to remove a palpable abdominal mass. 
Variably sized, single or multiple firm intra-
abdominal masses were palpable on physical 
examination in all cases. All four ferrets died 
or were euthanased within five weeks of 
initial presentation. On gross postmortem 
examination, multiple abdominal masses 
were observed in all ferrets with variable 
involvement of mesentery, mesenteric 
lymph nodes and abdominal viscera (Fig 
1). Ascites was noted in one ferret, but this 
appears to be an inconsistent feature of 
FrSCV-associated disease.

Lymph nodes (n=4) and intestine 
(n=2) were available for histological 

examination. Lesions were typical of 
necrogranulomatous lymphadenitis 
with multifocal to confluent necrosis 
accompanied by histiocytic, neutrophilic 
and lesser lymphoplasmacytic infiltration 
effacing between 30 to 90 per cent of nodal 
cortex and medulla. Significant vascular 
involvement was not observed in any of the 
cases. Notable lesions within the intestine 
included severe necrogranulomatous 
infiltration of the submucosa and 
muscularis and marked diffuse proprial 
infiltrates with plasma cells, macrophages, 
lymphocytes and neutrophils. Localised 
necrogranulomas extended from the 
submucosa. Interestingly, mucosal lesions 
similar to those described in cats affected 
with feline enteric coronavirus were also 
present (Kipar and others 1998). In all cases, 
the immunohistological demonstration 
of coronavirus antigen within the lesions 
utilising FCV3-70 monoclonal antibody 
as described in earlier confirmed outbreaks 
(Martinez and others 2008) led to the 
definitive diagnosis of FrSCV-associated 
disease (Fig 2).

the mode of ferret coronavirus 
transmission is unknown, but a faecal-

oronasal route is probable. Infection may 
rapidly become enzootic in multi-ferret 
settings, and robust efforts are required 
to minimise faecal contamination of 
the environment. there is no known 
cure for FrSCV-associated disease. Since 
this is an immune-mediated disease, 
immunosuppressive treatments such as 
glucocorticoids are likely to provide the 
best response. Symptomatic treatment may 
provide short-term clinical improvement. 

FrSCV-associated disease should be 
considered in the differential diagnosis of 
young ferrets presenting with palpable intra-
abdominal masses, weight loss, lethargy, 
ascites and diarrhoea. Currently, histology 
and immunohistology of excisional biopsies 
remain the gold standard for diagnosis 
of FrSCV-associated disease. Molecular 
analysis of the UK viruses is ongoing at the 
School of Veterinary Medicine, University 
of Glasgow; for more information please 
visit www.glasgow.ac.uk/vds. Colleagues 
are invited by the authors to submit faecal 
(eG), or unfixed and fixed (DD and eG) 
postmortem material from suspected cases. 
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FIG 1: Abdominal viscera 
in a ferret. Multiple large 
nodular masses involving the 
mesenteric lymph nodes were 
a typical postmortem finding. 
Photograph: Richard Irvine, 
University of Glasgow

FIG 2: Mesenteric lymph node from a 
ferret. Coronavirus antigen was seen within 
intact lymph node macrophages using a 
peroxidase-antiperoxidase system (arrows). 
Nuclei were counter-stained with Gill’s 
haematoxylin. Original magnification x 200

group.bmj.com on May 16, 2015 - Published by http://veterinaryrecord.bmj.com/Downloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com


August 25, 2012 | Veterinary Record | 201

LettersLetters

Marie Kubiak, Manor Vets, 373 Hagley 
road, edgbaston, Birmingham B17 8DL

References
GArNer, M. M., rAMSeLL, K., MOrerA, N., 

JUAN-SALLeS, C., JIMeNeZ, J. & ArDICA, M. 
& OtHerS (2008) Clinicopathological features of 
a systemic coronavirus-associated disease resembling 
feline infectious peritonitis in the domestic ferret 
(Mustela putorius). Veterinary Pathology 45, 236-246

KIPAr, A., KreMeNDAHL, J., ADDIe, D. D., 
LeUKert, W., GrANt, C. K. & reINACHer, 
M. (1998) Fatal enteritis associated with coronavirus 
infection in cats. Journal of Comparative Pathology 119, 1-14

MArtINeZ, J., reINACHer, M., PerPINAN, 
D. & rAMIS, A. (2008) Identification of group 1 
coronavirus antigen in multisystemic granulomatous 
lesions in ferrets (Mustela putorius furo). Journal of 
Comparative Pathology 138, 54-58

tHOMAS, S. H., StIDWOrtHY, M. F., HALe, 
G., tHOMAS, M. F. & SHIrLeY, M. D. F. (2012) 
epizootic catarrhal enteritis in a group of ferrets in the 
UK. Proceedings of the Spring Meeting of the British 
Veterinary Zoological Society. Gloucester, April 21 to 
22, 2012. p 36

WISe, A. G., KIUPeL, M., GArNer, M. M., CLArK, 
A. K. & MAeS, r. K. (2010) Comparative sequence 
analysis of the distal one-third of the genomes of 
a systemic and an enteric ferret coronavirus. Virus 
Research 149, 42-50

doi: 10.1136/vr.e5652

group.bmj.com on May 16, 2015 - Published by http://veterinaryrecord.bmj.com/Downloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com


ferrets in the UK
resembling feline infectious peritonitis in 
Systemic coronavirus-associated disease

Daniel Calvo Carrasco and Marie Kubiak
Elizabeth Graham, Catherine Lamm, Daniela Denk, Mark F. Stidworthy,

doi: 10.1136/vr.e5652
2012 171: 200 Veterinary Record 

 http://veterinaryrecord.bmj.com/content/171/8/200
Updated information and services can be found at: 

These include:

References
 #BIBLhttp://veterinaryrecord.bmj.com/content/171/8/200

This article cites 4 articles, 1 of which you can access for free at: 

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on May 16, 2015 - Published by http://veterinaryrecord.bmj.com/Downloaded from 

http://veterinaryrecord.bmj.com/content/171/8/200
http://veterinaryrecord.bmj.com/content/171/8/200#BIBL
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://veterinaryrecord.bmj.com/
http://group.bmj.com

