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•  Between June 2005 until December 2009 
•  Three outbreaks of severe diarrhea with significant 

mortality  
•  Three separate high density dynamic ferret populations 
•  new animal were regularly introduced 

•  Similar rates of morbidity and mortality 
•  Similar clinical signs in affected animals 
•  Similar overall course of disease 
•  Ages ranged from less than 1 to greater than 6 years  
•  No apparent sex predilection  
•  All animals vaccinated against CDV and rabies  
•  Chronic underlying diseases (hyperadrenocorticism, 

pancreatic islet tumors) in small numbers of animals 

History 
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•  First outbreak began in June 2005  
•  Ferret rescue group in the Detroit area, Michigan 
•  42 ferrets at the shelter (1-5 years of age) 
•  More than half of the ferrets (>21) were sick, 7 died 
•  Most clinical cases in the first 2-3 weeks of the outbreak 
•  Occasional individual animals had positive fecal or 

developed sporadic diarrhea over the next 4 months  
•  Attempts to quarantine affected animals and thorough 

environmental cleanings were unsuccesful 
•  No additional cases after October 2005 until June 2008  
•  New outbreak of bloody diarrhea in June 2008  
•  1-year-old female introduced to shelter 2 weeks prior 
•  Within next 2 weeks, 5 cage mates developed diarrhea 
•  35 other animals at facility showed no clinical signs 

Group 1 History 
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•  Between November and December of 2008 
•  63 ferrets from a private ferret breeder and shelter in Western 

Pennsylvania, rescued ferrets often introduced 
•  3 groups of ferrets one 3 floors of the shelter 
•  No contact between groups, no shared bowls, bedding or 

other supplies 
•  21 ferrets had clinical signs, an additional 13 ferrets died  
•  Initially, affected ferrets confined to first floor (3-week period) 
•  No new cases on this floor over 3-week period 
•  1 week after last case on the 1. floor, several animals on  

2. floor developed diarrhea 
•  New cases on 2. floor were identified for 2.5 weeks 
•  1 week after disease stopped on the 2. floor, several ferrets 

on 3. floor and one ferret on 1. floor developed diarrhea 
•  New cases on the 3. floor developed over next 2.5 weeks 

Group 2 History 
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•  October through mid December of 2009 
•  Shelter in Eastern Pennsylvania  
•  62 ferrets at the onset of the outbreak 
•  Facility had opened in 2005, since opening sporadic 

cases of diarrhea (diagnosed as IBD) 
•  Outbreak of severe diarrhea  
•  29 ferrets with clinical signs, 4 died 
•  Most affected animals identified in the first 3 weeks   
 
 

Group 3 History 
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•  Similar clinical signs for all 3 groups 
•  Most prominent clinical sign: diarrhea 
•  Diarrheic feces: foul smelling, ranged from beige and pasty or 

gelatinous to dark black and tarry (melena) 
•  Few ferrets had mild to moderate hematochezia 
•  Other commonly observed clinical signs: 

•  lethargy, weight loss, anorexia, weakness 
•  dehydration (ferrets with sunken, dull eyes, tenting  

of the skin, dry mucous membranes and capillary refill 
times of 2-3 seconds)  

•  Rare respiratory signs (sneezing, coughing) or ocular and 
nasal serous to mucoid discharge, and reddening of the 
conjunctival membranes  

•  Clinical signs in an individual ferrets for 5-10 days prior to 
recovery or progressively worsened leading to death  

•  Few animals were found dead with few to no previously signs   
 
 

Clinical Signs 
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•  Performed on multiple animals from each of the 

groups at various points during the described 
outbreaks 
•  Dehydration and regenerative anemia  
•  Moderately elevated BUN with normal 

creatinine 
•  Elevated or high normal protein 
•  Mild reticulocytosis, mild to moderate 

thrombocytopenia 

Complete Blood Counts and 
Serum Chemistry 
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•  Direct smear and fecal flotation performed by 

referring veterinarians in all groups 
•  In group 1, few coccidial oocysts were observed 

sporadically in fecal samples pooled from 
diarrhetic feces 

•  Identification of oocysts was inconsistent and 
often took multiple attempts 

•  In groups 2 and 3, coccidial oocysts were not 
observed by referring veterinarians 

Fecal Examinations 
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•  Gross necropsies were preformed on 20 animals that died 

during the described three outbreaks 
•  Histopathologic examination of was preformed on formalin 

fixed tissues from 10 of these ferrets 
•  Gross and histologic lesions were similar in all animals 
•  Grossly, animals were thin and markedly dehydrated 
•  Perineal regions were stained by diarrhetic feces 
•  The intestines were moderately dilated and thin walled 
•  Intestinal lumens of the distal small intestine and colon 

contained moderate amounts of pasty tan to dark black and 
tarry digesta 

•  No appreciable gross changes in mucosa of intestines  
•  Small gastric or duodenal ulcers and blood within the 

stomach or proximal small intestine of few ferrets 
•  Spleens of multiple ferrets enlarged and dark red 

Necropsies 
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Morphological Diagnosis 
 
Small Intestine, atrophic enteritis  
with intralesional coccidia  
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13.0×12.0 µm spherical 
oocysts contain 4 sporocysts 
with 2 sporozoites 
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Coccidiosis in Ferrets 
•  4 species of enteric coccidia: 
•  Eimeria furonis            Eimeria ictidea 
•  Eimeria vision              Isospora laidlawi  

•  Identification based on morphology:  
•  size and shape of oocysts  
•  number of sporocysts and sporozoites 

•  Sporogony (production of sporocysts containing 
sporozoites within the oocyst) occurs after the oocysts 
are passed in feces 

•  Requires fresh material with viable oocysts (sporulated 
in laboratory) 

•  Molecular techniques: sequencing analysis of the small 
subunit ribosomal ribonucleic acid gene (SSUrDNA) 
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1          2         3        4 

247 bp 

PCR of Fragment of SSUrDNA Gene of 
Eimeria spp on Formalin Fixed Material 
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Etiology 
 

Eimeria furonis  
(confirmed by morphology and PCR)  
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•  No other infectious agent identified 
•  PCR for ferret enteric coronavirus  
•  PCR for ferret rotaviruses  
•  PCR for Aleutian disease virus 
•  IHC for group 1 coronaviruses  
•  PCR and IHC for influenza virus  
•  Bacterial cultures of sections of intestine 

collected during necropsy from animals in 
group 1 and of fecal samples taken during the 
outbreak in group 2 failed to yield pathogenic 
organisms 

  
 
 

Additional Testing 
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Treatment and Control 
•  In all groups, coccidiosis was not initially suspected as a 

significant contributor to the observed clinical signs 
•  Ferrets were treated symptomatically with varying 

combinations of oral prednisolone at 0.5 mg/kg twice daily, 
oral amoxicillin at 25 mg/kg twice a day, oral enrofloxacin 
at 5mg/kg twice per day, oral metronidazole at 25 mg/kg 
twice daily, subcutaneous famotidine at 0.5 to 1.0 mg/kg 
oral, oral omeprazole at 0.3 mg/lb once per day or 
sucralfate at 25 to 50 mg/kg two to three times daily  

•  Fluid therapy (10 ml/lb lactated Ringer’s solution) sc 
•  Affected animals in group 2 were also given intraperitoneal 

or intraosseous fluids 
•  Supplemental feeding and use of heating pads 
•  Treatment for appr. 2 weeks; resulted in mild to moderate 

improvement of clinical signs 
•  Thorough cleaning and disinfection multiple times  

2011 Symposium International Ferret Congress



Treatment and Control 
•  In groups 1 and 3, coccidia were found through either 

fecal examination or histopathologic examination 
while outbreaks were occurring 

•  Once coccidia were identified, animals in these 
groups were treated with 25 mg/kg sulfadimethoxine 
once daily for 21 days in addition to symptomatic 
therapy 

•  Clinical signs in animals in both of these groups that 
had been affected at the start of treatment were 
largely alleviated 

•  In group 1, however, the series of sulfadimethoxine 
treatments was repeated twice due to identification of 
coccidial oocysts on fecal examinations performed 2 
and 5 months after the initial treatment   
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Intestinal Coccidiosis in Ferrets 

•  Coccidial organisms were identified in all ferrets that 
showed signs of diarrhea in all 3 groups 

•  Lesions of atrophic enterits with intralesional 
coccidia, often in high numbers, were observed in the 
small intestine from ferrets from each outbreak 

•  No other infectious agents commonly observed in 
ferrets with diarrhea (e.g. Aleutian mink disease virus, 
rotavirus, coronavirus, bacterial infections) were 
identified in these three outbreaks 

•  Coccidia were speciated as E. furonis through 
morphology and PCR with sequencing in all 3 groups 

•  E. furonis played a significant role in the observed 
enteric disease in all three outbreaks 
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Conclusion 

•  Intestinal coccidiosis in ferrets is a disease of 
intensively managed animals  

•  Low levels of infection that are clinically inapparent are 
common in domestic animals 

•  Coccidiosis not been previously reported as a primary 
differential of diarrhea in pet ferrets 

•  Multiple outbreaks of severe disease caused by 
Eimeria furonis in ferret shelters  

•  Intestinal coccidiosis should be considered as a major 
differential under intense housing conditions 

•  Initial diagnosis, management of outbreaks, and 
treatment of ferrets can be challenging 

•  Shedding of oocysts may be intermittent or in low 
numbers that are not easily detected by routine means 
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