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Primary respiratory disease is uncommon in ferrets. The most
common causes are canine distemper virus (CDV) and influ-
enza virus, although several other diseases may manifest with
respiratory signs.

CANINE DISTEMPER

Canine distemper virus (CDV) is an RNA virus of the genus
Morbillivirus in the family Paramyxoviridae. Different viral
strains vary in virulence, but CDV is typically fatal in ferrets.
Because it is ubiquitous among dogs, ferrets risk being exposed
through canine contacts. Reservoirs of CDV are members of the
families Canidae, Mustelidae, and Procyonidae, although bears,
marine mammals, pangolins, hyenas, and certain other mam-
mals are susceptible to CDV.23

Canine distemper virus is most commonly transmitted by
aerosol exposure but can also be spread by direct contact with con-
junctival and nasal exudates, urine, feces, and skin.!?* Ferrets shed
virus within approximately 7 days after exposure.! Fomites are also
implicated in transmission; CDV is viable for up to 20 minutes on
gloves.?? Once in a ferret’s body, CDV appears to spread hematog-
enously.?* The incubation period is typically 7 to 10 days, although
incubation periods of up to 56 days have been reported.?*3>

History and Physical Examination

Characteristics of infection vary greatly depending on the strain
of CDV, route of infection, infective dose, and immune status
of the ferret. Infection with CDV should be suspected in any
unvaccinated and exposed ferret showing compatible clinical
signs, particularly in animals with exposure to wildlife or feral
dogs or those subjected to stressful conditions.??

Initial clinical signs are lethargy, photophobia, and loss of
appetite, which are quickly followed by systemic disease affect-
ing the dermatologic, respiratory, and neurologic systems.
Erythematous and pruritic rashes can appear on the footpads
and chin, around the mouth and eyes, and in the interscapu-
lar and perineal areas. Rashes develop into hyperkeratosis and
crusts (Fig. 6.1). Respiratory signs include dyspnea, tachypnea,
oculonasal discharge, and, more rarely, coughing and sneez-
ing. Fever is sporadic. Neurologic signs (e.g., paresis, muscle
tremors, incoordination, convulsions, and coma) can be seen
during advanced stages of the disease. Immunosuppression
can result in secondary bacterial infections, particularly in the
lungs. 235

Diagnosis

History of exposure and consistent clinical signs are highly sug-
gestive of infection. Although clinical signs initially can resem-
ble those of influenza, clinical signs of CDV are much more
severe and manifest as a combination of respiratory, neurologic,
and dermatologic signs not seen with influenza.

Antemortem diagnostic testing consists primarily of antigen
detection by fluorescent antibody labeling or polymerase chain
reaction (PCR) on conjunctival, tonsillar, or respiratory sam-
ples. A mild nonregenerative anemia and an increase in alpha
and beta globulins may be evident on blood tests, and radio-
graphic changes may be suggestive of pneumonia.?*3°

On postmortem examination, CDV inclusion bodies may be
seen in the respiratory system, skin, brain, and urinary bladder.
Inclusion bodies are usually intracytoplasmic but can be intra-
nuclear.?*3> Antigen detection can be performed with fresh, fro-
zen, or formalin-fixed tissue samples.'??

A
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Fig. 6.1 Severe crusting dermatitis on the face in a ferret with advanced
canine distemper.

Treatment

There is no specific treatment for canine distemper in ferrets,
and the mortality rate may be as high as 100%. Depending on
the strain, death can occur within 5 to 35 days after clinical
signs first appear and may or may not be preceded by neuro-
logic disease.??> With advanced disease, euthanasia is usually
the most humane option. However, treatment may be success-
ful in some cases, particularly in infections with strains of low
pathogenicity and when affected ferrets are treated very early
in the course of disease. Treat with broad-spectrum antibiot-
ics (e.g., amoxicillin/clavulanate 12.5 mg/kg orally [PO] every
12 hours), vitamin A (50,000 IU [15 mg] of retinol palmitate
intramuscularly [IM] every 24 hours for 2 days), vitamin C
(250 mg intravenously [IV] every 24 hours for 3 days), and
hyperimmune serum against CDV (1 mL IV; if not commer-
cially available, use serum from a healthy, vaccinated ferret).
Vaccination may be effective when performed very soon after
infection, especially in the face of an outbreak. Supportive
and symptomatic therapies include meloxicam, famotidine,
diphenhydramine (to help reduce pruritus), buprenor-
phine, bronchodilators, fluid therapy, and nutritional sup-
port. Even with treatment, inform owners that recovery is
uncommon.?*3

Prevention

Vaccination has greatly reduced the incidence of canine distem-
per in ferrets. Immunity against CDV is long-lasting after recov-
ery from natural infection or booster vaccination. However,
immunity may become compromised on exposure to a highly
virulent strain or to a large quantity of virus, or if the ferret
becomes immunocompromised or stressed. In the face of an
outbreak of canine distemper, remove/isolate all affected ani-
mals, and vaccinate healthy ferrets immediately. See Chapter 2
for an in-depth discussion of CDV vaccines, vaccination proto-
cols, and vaccine-associated adverse reactions.

Canine distemper virus is relatively labile and is destroyed
by heat, ultraviolet light, drying, detergents, and disinfectants.??
Routine cleaning and disinfection procedures effectively destroy
CDV on hard surfaces.

INFLUENZA

Ferrets are susceptible to influenza virus types A and B of the
class Orthomyxoviridae. Natural outbreaks or clinical cases of
influenza have occurred in ferrets with common human influ-
enza type A viruses, the human strain of pandemic HINI virus,
and swine-origin HINI influenza virus.®*3444 The pathoge-
nicity of type B influenza virus in ferrets appears to be low. In
a recent report documenting natural cases of pandemic HIN1
influenza in ferrets, transmission was most likely from infected
humans.** Ferrets have long been important animal models for
the transmission, pathogenicity, and treatment of influenza A
virus in humans.*

Ferrets contract influenza from infected people or other
infected ferrets. Although all ferrets are susceptible to influ-
enza, the disease is typically more severe in neonates than in
older ferrets. Although the virus can be transmitted from fer-
rets to humans,’® there is only one report of this, from the
1930s. In that report, an animal-passage influenza strain was
inoculated into a laboratory ferret, and a laboratory investiga-
tor was infected after close contact with the animal.*’ Influenza
virus is transmitted primarily by aerosol droplets, and the risk
of transmission is greatest from the height of pyrexia through
the next 3 to 4 days.*? In ferrets, as in people, influenza pri-
marily causes upper respiratory disease. Influenza A subtypes
vary in virulence and their association with secondary bac-
terial infections, both of which account for the difference
in severity of clinical signs.*¢ Infection with highly patho-
genic human influenza viruses also produces severe disease
in ferrets.*®

History and Physical Examination

Clinical signs appear within 48 hours of exposure to influenza
virus and include sporadic pyrexia, mild respiratory signs (e.g.,
sneezing, serous oculonasal discharge), lethargy, anorexia,
photophobia, and conjunctivitis.*#?33%42 Hearing loss, limited
enteritis, and hepatic and renal dysfunction have also been
reported.?’>»37 Influenza in neonates and severe cases in older
ferrets may evolve to bronchitis, pneumonia, otitis, periocular
and perinasal dermatitis, and neurologic signs such as ataxia,
torticollis, and hind limb paresis.** Death can occur from
lower airway obstruction, secondary pulmonary infections, or
from neurologic disease.*”

Diagnosis

A presumptive diagnosis is based on compatible clinical
signs and history, antigen detection in oculonasal secretions,
and recovery within 4 to 5 days.?’> Antigen detection tests
can be performed using fresh or frozen tissues, nasal swabs,
or bronchoalveolar washes.?? Antigen detection tests com-
monly available in diagnostic laboratories include immu-
nofluorescence, rapid immunoassay, and real-time reverse
transcription PCR. In-clinic antigen detection tests (e.g.,
Directigen Flu; Becton Dickinson, Franklin Lakes, NJ) are
also available in many countries. Hematologic and biochem-
ical values in affected ferrets are generally within reference
intervals, although a transient leukopenia can be seen in
some cases.?!
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TABLE 6.1 Clinical Distinctions Between

Canine Distemper Virus and Influenza Virus
Infection in Ferrets

Clinical Findings Canine Distemper Virus Influenza Virus

Nasal and ocular +++ (Mucopurulent) ++ (Mucoserous)
discharge

Sneezing + +H+

Coughing + +H+

Pyrexia +++ (> 104°F [40°C)) +4b

Dermatitis HH —
(chin, lips, inguinal)

Footpad ++ —
hyperkeratosis

Central nervous +2 —
system signs

Outcome Approaches 100% fatality Self-limiting®

aMay be seen in advanced stages of disease (rarely the only signs).
bQccurs early in the disease course and may be resolved by the time
of presentation.

¢Can be fatal in neonates.

An important differential diagnosis is canine distemper, but
influenza is generally less severe. Table 6.1 highlights important
distinctions between influenza and canine distemper.

Treatment

Influenza has an approximately 5 to 7 day course in adult fer-
rets and is associated with low mortality rates. The disease is
generally mild, and treatment, when necessary, consists of sup-
portive care. Instruct owners to offer favorite foods, chicken or
beef broth, or specialized carnivore diets (e.g., Carnivore Care;
Oxbow Animal Health, Murdock, NE). Force-feed and offer
water by syringe as needed. If clinical signs progress, consider
using palliative agents such as cough suppressants, broncho-
dilators, or decongestants. Antibiotics and parenteral fluids
are rarely required but may be indicated in severe cases and
in neonates.!” Use of antipyretics to control fever is debatable,
because fever is an important host defense mechanism. In a
recent meta-analysis of the use of antipyretics in animal models
of influenza virus, risk of death increased with the use of certain
antipyretics (aspirin, paracetamol, and diclofenac).!3
Experimental studies have shown that antiviral treatment
in ferrets can prevent disease, reduce clinical signs, and reduce
virus-induced lesions. Human antiviral drugs used in experi-
mental studies to treat ferrets with influenza include oseltamivir
(2.5 to 5 mg/kg PO every 12 hours for 10 days; increase to 12.5
mg/kg PO every 12 hours in severe cases) (Tamiflu; Genentech,
San Francisco, CA) and zanamivir (0.3 to 1 mg/kg every 12
hours, or up to 12.5 mg/kg one-time intranasal dose) (Relenza;
GlaxoSmith Kline, Research Triangle Park, NC) alone or in
combination with amantidine.*!!>20 Other agents used exper-
imentally to treat or prevent influenza in ferrets include cyano-
virin-N, human monoclonal antibodies, and interferon a.!7:2438
However, because of antiviral resistance, potential adverse
effects, and minimal efficacy, these drugs have limited to no
practical use in clinical situations. Because many antiviral drugs
developed for use in people are tested in ferrets, new drugs that

Fig. 6.2 Bacterial pneumonia in a ferret. The lungs are diffusely con-
gested with dark areas of consolidation.

potentially can be used for treating ferrets with influenza are
likely to become available in the future.?®

Prevention

Preventing influenza relies primarily on avoiding exposure to
infected individuals. Newborn ferrets are protected by maternal
antibodies in the jill's milk. Experimentally, ferrets remain resis-
tant to infection from the same influenza viral strain by 5 weeks
after primary infection.?

Vaccinating ferrets against influenza virus is not generally
recommended. Influenza is a relatively benign disease in ferrets,
and the wide antigenic variation of the virus results in low vac-
cination efficacy. However, if vaccination is deemed advisable,
use a live or recombinant rather than an inactivated vaccine to
induce a more robust immune response.'*?” Currently, no influ-
enza vaccines are licensed for ferrets; however, most vaccines
licensed for people have been tested in ferrets.

PNEUMONIA

Pneumonia is not commonly diagnosed in ferrets. Viral causes
of pneumonia include CDV and influenza virus, and these con-
ditions often involve secondary bacterial infections. Pneumonia
may appear rarely as part of systemic infections, such as with
Aleutian disease virus and ferret systemic coronavirus.'®2%3247

Bacterial pneumonia without an underlying pathology is rare
in ferrets (Fig. 6.2). Primary or secondary bacterial pathogens
reported to cause pneumonia in ferrets include Streptococcus
zooepidemicus, other streptococcal species, Escherichia coli,
Klebsiella pneumoniae, Pseudomonas aeruginosa, Pseudomonas
luteola, Bordetella bronchiseptica, Listeria monocytogenes, and
numerous mycobacterial species.!?2326:314348 Infection with
P, luteola is associated with pyothorax, mediastinal lymphade-
nopathy, and multiple white nodules in the lung.*! A novel
Mycoplasma species was identified as a cause of respiratory dis-
ease in young ferrets aged 6 to 8 weeks in a large breeding facil-
ity. Ferrets exhibited nonproductive coughing; less common
clinical signs included hemoptysis, labored breathing, sneezing,
and conjunctivitis. The disease was characterized by high mor-
bidity (95%) and very low mortality rates.??
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Fig. 6.3 Lateral radiograph of a ferret showing pleural effusion, as can
be seen with endogenous lipid pneumonia or Pseudomonas luteola
infection.

Endogenous lipid pneumonia is a disease characterized by
the accumulation of foamy macrophages in the pulmonary
parenchyma. It is an idiopathic condition that is identified inci-
dentally at necropsy and is believed to be secondary to other
conditions such as systemic coronavirus in ferrets.** In rare
cases, endogenous lipid pneumonia alone has been associated
with severe respiratory signs and death.’*

History and Physical Examination

Ferrets with pneumonia can exhibit labored breathing, dyspnea,
cyanotic mucous membranes, increased lung sounds, nasal dis-
charge, fever, lethargy, and anorexia. Fulminant pneumonia
leading to sepsis and death has been reported.*?

Diagnosis

The diagnosis of pneumonia is based on clinical signs, radio-
graphic findings, and results of supportive diagnostic tests.
Pneumonias caused by viruses have been described previously
in this chapter. Results of a complete blood cell count may reveal
leukocytosis caused by a neutrophilia with a left shift in cases of
bacterial infection. Very rarely, pneumonia in young ferrets may
be caused by Aleutian disease virus, with hypergammaglobulin-
emia and positive serologic results.

Early in the disease, radiographs may show an interstitial
pattern that progresses to an alveolar pattern with worsening
pneumonia. In cases of aspiration pneumonia, dependent lung
lobes are primarily involved. Marked bronchial patterns suggest
primary airway disease. Pleural effusion may be evident radio-
graphically in some conditions, such as endogenous lipid pneu-
monia and P. luteola infection (Fig. 6.3).

Microbial cultures of samples from bronchoalveolar lavages
(BAL) are invaluable for definitive diagnosis and treatment.
Submit samples for culture (bacterial, fungal, mycobacterial,
or other) based on cytologic analysis of the collected fluid and
debris. Cytologic assessment of tracheal wash samples from a
ferret with pneumonia typically reveals septic inflammation and
degenerative neutrophils. Results may also suggest the sever-
ity, cause, and chronicity of disease. The bronchointerstitial

pneumonia caused by Mycoplasma species may produce few
inflammatory cells on cytologic examination of BAL samples;
however, those samples can be submitted for PCR. Foamy mac-
rophages can be seen on BAL cytology in cases of endogenous
lipid pneumonia.®

Treatment

Treat affected ferrets with supportive care, including fluid
therapy, force-feeding, and oxygen therapy, as well as antimi-
crobials tailored to test results. First-line empirical antibiotic
choices include amoxicillin/clavulanate, a fluoroquinolone, tri-
methoprim-sulfamethoxazole, or a cephalosporin. Treatment
for mycoplasmosis should include doxycycline, enrofloxacin,
or azythromycin.?? In a report of two ferrets with mycobacte-
rial pneumonia, both responded successfully to clarithromy-
cin,?® but combination antibiotic therapy may be preferable.
Corticosteroid therapy is used to treat endogenous lipid pneu-
monia in people.>3*

The prognosis depends on the cause of pneumonia and
response to treatment. Most ferrets with bacterial pneumonia
respond to antibiotic therapy and supportive care. In some cases
that recover from Mycoplasma infection, ferrets become chronic
carriers and may have recurring episodes of coughing.

Prevention
Help prevent pneumonia by avoiding stress and overcrowding.

PULMONARY MYCOSES

Pulmonary mycoses are uncommon in pet ferrets because most
pet ferrets live indoors and are rarely exposed to mycotic spores.
However, cases have been described involving fungal organ-
isms such as Pneumocystis carinii, Blastomyces dermatitidis,
Coccidioides immitis, and Cryptococcus bacillisporus (formerly
Cryptococcus neoformans var. gattii). Ferrets treated with ste-
roids (e.g., for insulinoma, endogenous lipid pneumonia, lym-
phoma, Aleutian disease, and some cases of enteritis) may be at
increased risk of mycoses. Although particular mycotic infec-
tions are endemic in certain areas of the United States, they are
rare in Europe.

History and Physical Examination

Not all animals with mycoses exhibit signs consistent with pul-
monary disease. If lesions develop in the lungs, animals usually
cough. Other signs consistent with mycotic infections include
anorexia, wasting, lethargy, lymphadenopathy, lameness, ocular
and nasal discharge, and draining tracts unresponsive to anti-
biotic therapy.'>*> The prognosis for ferrets with pulmonary
mycoses is poor.

Cryptococcosis

Cryptococcosis, caused by C. bacillisporus (which is part of the
C. gatti complex) and C. neoformans var grubii, has been diag-
nosed in a small number of ferrets.?®2° Cryptococcus species
grow in soil and bird droppings.'® Infection can cause rhinitis,
pneumonia, and pleuritis. Regional lymph node involvement is
also common and may cause dyspnea if the retropharyngeal or
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mediastinal lymph nodes are involved.?® Additionally, infection
of any other organ of the body is possible. Invasive cryptococcal
rhinitis has been successfully treated with itraconazole and sur-
gical debulking.? Other cases of systemic cryptococcosis have
been treated with itraconazole, with better results in early stages
of the disease.!®2

Blastomycosis

Blastomycosis, caused by B. dermatitidis, is endemic in the
southeastern United States, the Mississippi River Valley, and
the Ohio River Valley.*> Two cases of chronic granulomatous
mycosis, primarily affecting the lungs, were reported in ferrets
from the United States, one of which occurred in a ferret housed
indoors.”>> Both presented with respiratory signs, and neither
survived.

Coccidioidomycosis

Coccidioides immitis is endemic in the southwestern United
States and parts of Latin America. Among the few cases of
coccidioidomycosis reported in ferrets, clinical signs included
cough, nasal discharge, anorexia, lethargy, and wasting. A dif-
fuse interstitial pattern is generally observed on thoracic radio-
graphs, and complement fixation or detection of spores in
cytologic samples may yield positive results. The reported ani-
mals did not survive, in part to due to the chronicity of the con-
dition. Recommended treatment is based on that for cats with
coccidioidomycosis and includes the use of amphotericin B and
ketoconazole or itraconazole.!>16:4>

Infection by Pneumocystis carinii

Originally considered a protozoan, P. carinii is known to
involve the lungs and cause infection in immunocompromised
ferrets. Latent infections can become active with immunosup-
pression, and organisms can also be transmitted via aerosol
exposure.>1¢ Diagnosis is based on identifying the organ-
ism in a tracheal or lung wash, using culture or PCR test-
ing. Treatment recommendations for P. carinii pneumonia,
based on those for dogs, include pentamidine isethionate or
trimethoprim-sulfamethoxazole.'®

OTHER CAUSES OF RESPIRATORY SIGNS

Differential diagnoses for tachypnea, dyspnea, and respiratory
distress are similar to those for other small animals. After the
history and physical examination, diagnostic imaging (i.e.,
radiography or computed tomography) is the most import-
ant tool to differentiate the causes of lower respiratory tract
symptoms. Ferrets that have severe traumatic injuries, such
as from a high fall, can develop pneumothorax or diaphrag-
matic hernia. These animals should be managed as one would
a dog or cat with the same injuries. Ferrets with heartworm
disease often present with coughing and tachypnea as the only
clinical signs, even with moderate worm burdens (see Chapter 5).
Congestive heart failure, heatstroke, anemia, anaphylactic
reactions, and other systemic conditions such as lymphoma,
Aleutian disease, and systemic coronavirus can also produce
respiratory clinical signs.
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