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Because of their friendly and playful character, ferrets 

are commonly kept as pets in the United States. 

Ferrets (Mustela putorius furo) belong to the family 

Mustelidae. The genus Mustela includes weasels, the 

European mink, the American mink, ferrets, and South 

American weasels. Ferrets were originally domesticated 

and bred to hunt rabbits; although this practice is 

not common in the United States, it is still in use in 

Europe and Asia.1 Ferrets, like more than 30 other 

mammalian species with documented infections, are 

susceptible to infection with heartworms (FIGURE 1).2

ETIOLOGY OF  
HEARTWORM DISEASE

The first description of a heartworm infection 

was written in Italy in 1626; the first description 

in the United States was in 1847.3 Heartworm 

disease (HWD) is a vector-borne disease caused 

by the filarial nematode Dirofilaria immitis. 
This parasite belongs to the superfamily 

Filarioidea and the family Onchocercidae. 

Transmission is primarily via 3 species of 

mosquitos (Aedes trivittatus, Aedes sierrensis, and 

Culex quinquefasciatus); however, 70 species of 

mosquitos can function as vectors for infection.

PREVALENCE 

HWD is widespread and can be found in North 

America, South America, Europe, Asia, and 

Australia.4,5 New models have been developed 

to predict HWD prevalence in dogs based 

on several factors (climate, geography, and 

society) and help in predicting outbreaks in 

the United States. The southeastern US has an 

exceptionally high risk of infection, but infections 

are described in all of the lower 48 states.6
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FIGURE 1. The right chamber of a ferret heart affected 

with Dirofilaria. Image courtesy of pathology service at the 

University of Georgia (UGA).
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Infections with D immitis in ferrets are described in 

laboratory settings with a susceptibility of 100%.7 

Multiple cases of HWD in client-owned ferrets 

have been reported; however, compared to cats and 

dogs, there is not as much data regarding prevalence 

and susceptibility for HWD in ferrets.8 Housing a 

ferret outside is not recommended in areas where 

heartworm prevalence in cats and dogs is high. Even 

housing a ferret indoors 100% of the time is not 

a guarantee that it will avoid infection. One study 

found that about 25% of indoor cats have HWD.9

CLINICAL SIGNS

The clinical signs described in ferrets depend on 

the stage of HWD but are often associated with 

heart failure (FIGURE 2). Signs include dullness, 

anorexia, coughing, dyspnea, systolic heart murmur, 

pleural effusion, ascites, anemia, intravascular 

hemolysis, and acute renal and hepatic failure.1 

Bilirubinuria is a frequently described sign. In a 

study of clinical observations of naturally occurring 

HWD in ferrets, bilirubinuria was observed in 

83% of the cases.10 A rare case of an aberrant 

larval migration infesting the subdural space of the 

cranial cavity was reported in Europe in 2010.11

HWD may be misidentified in ferrets. A study in 2008 

showed HWD was diagnosed in 11 black-footed ferrets 

using an antigen-based enzyme-linked immunosorbent 

assay (ELISA). Polymerase chain reaction (PCR) 

amplification of the 5S spacer region of rDNA of 

the filarial sequences showed only 76% conformity 

with D immitis; it was reported that the population 

was infected with an undescribed filarial species.12

Pathogenesis

The life cycle of D immitis is 210 to 270 days. 

Female mosquitos can be infected with microfilariae 

during feeding on an infected host. After ingestion, 

the microfilariae transform into first-stage larvae 

(L1). Depending on temperature, L1 molt into 

infective third-stage larvae (L3) within about 

10 to 14 days. The infective L3 are deposited 

on the skin of a potential host by the feeding 

mosquito. They enter the subcutaneous tissue of 

the host through the bite wound and, after a few 

days, transform into fourth-stage larvae (L4). 

The L4 migrate through the subcutaneous and 

muscle tissue toward the thorax, where they molt 

to juvenile worms 50 to 70 days postinfection. The 

immature worms enter the bloodstream via peripheral 

veins and finally infest the pulmonary vasculature. 

A mean duration of 70 days after inoculation has 

been described for this migration. The juvenile 

worms reach maturity in the pulmonary arteries 

180 days after infection. Mating takes place in the 

pulmonary arteries, and microfilariae are found in 

circulation at approximately 180 to 210 days after 

initial infection.3 Ferrets can be severely affected by 

a low heartworm burden of 1 to 2 adult worms.13

DIAGNOSTICS

Results of tests using antigen detection of a glycoprotein 

secreted by female heartworms will be falsely negative in 

the case of a male-only infection. Screening by blood test 

is not reliable in ferrets; symptomatic animals should be 

radiographed to evaluate the cardiac silhouette as the first 

step (FIGURE 3). A biochemistry profile and a complete 

FIGURE 2. A necropsy of a ferret affected with Dirofilaria. 

Note the globoid shape of the heart. Image courtesy of 

pathology service at UGA.

FIGURE 3. Lateral thoracic radiograph of the thorax of a 

ferret. A globoid cardiac silhouette is a common finding in 

thoracic radiographs of affected animals. Image courtesy of 

radiology service at UGA.



PEER 
REVIEWED

16 PRACTICAL PARASITOLOGY

blood cell count should always be performed. Changes 

commonly seen include elevated liver enzymes, azotemia, 

bilirubinemia, eosinophilia, basophilia, neutrophilia, 

nonregenerative anemia, and thrombocytopenia.3

If D immitis microfilariae are observed on a blood 

smear (FIGURE 4), the diagnosis of HWD is 

definitive. However, the Difil (Vetoquinol.com) 

or modified Knott’s test can have false-negative 

results owing to the normally low levels and 

transient nature of the microfilaremia in ferrets.13 

Molecular genetic structures can be detected on PCR.3 

D immitis can be observed via echocardiography 

as abnormal hyperechoic structures in the right 

atrium and/or right ventricle.14 Nonselective 

angiography provides a sensitive method of detection 

of adult heartworms in the cranial vena cava.15 

TREATMENT

The decision of which treatment is most suitable 

for the patient should be based on whether the 

patient is in heart failure. Stabilization of a ferret 

in heart failure is similar to that for a cat or dog, 

administering the following as necessary:

■■ Oxygen supplementation

■■ Tranquilization of the patient with 

midazolam 0.1 to 0.3 mg/kg IM8

■■ Furosemide 1 to 4 mg/kg PO, IM, or IV q6–24h13

■■ Benazepril 0.25 to 0.5 mg/kg PO q24h8

■■ Pimobendan 0.5 to 1.25 mg/kg PO q12h8 

Once the patient is stable, the decision to pursue 

a surgical approach or medical management must 

be made (TABLE 1). All the published treatment 

options in ferrets consist of extralabel protocols. 

Alleviation of clinical signs with prednisone 

0.5 mg/kg PO q12h can be elected if the patient is 

not stable enough for more invasive treatment.14 

Successful transvenous extraction of adult 

heartworms has been described in a 10-month-

old ferret.16 After the surgery, the patient 

was medically managed with corticosteroids 

and a monthly heartworm preventive.16 

If a more conservative approach is warranted, 

different protocols have been studied. Protocols 

using melarsomine 2.5 to 3.25 mg/kg IM have been 

described using a 2- or 3-injection protocol similar to 

that used in treating dogs. To prevent pain associated 

with the injections, sedation or anesthesia of the 

patient is necessary. Strict cage rest is indicated after 

treatment, as there is a high risk of thromboembolism.

The use of a combination of ivermectin 

0.05 to 0.2 mg/kg IM every 30 days and 

prednisone 0.5 mg/kg PO q12h is indicated if 

the patient has a mild form of infection.13

Long-term treatment with moxidectin is described 

to be associated with fewer risks and can result in 

antigen-negative patients. In a study performed 

on 10 naturally infected ferrets, moxidectin 

was used at a dose of 0.17 mg/ferret SC, and 4 

ferrets were reported to be antigen-negative after 

treatment.17 Because of the small sample size, we 

hesitate to recommend this protocol as a successful 

treatment option before further investigation has 

been performed. However, the longer course of 

treatment may result in greater endothelial damage 

from the prolonged presence of the parasites.18
FIGURE 4. D immitis microfilaria in a canine blood smear. 

Image courtesy of Dr. Megan Caudill, UGA.

Housing a ferret outside is not 

recommended in areas where heartworm 

prevalence in cats and dogs is high. Even 

housing a ferret indoors 100% of the 

time is not a guarantee that it will avoid 

infection. In addition to medical prevention 

of HWD, housing the ferret in a mosquito-

free environment is highly desirable.
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PREVENTIVE MEDICINE

There are several options for medical prevention of 

HWD in ferrets (TABLE 2). The use of ivermectin 0.05 

to 0.2 mg/kg PO every 30 days, milbemycin oxime 

1.15 to 2.33 mg/kg PO every 30 days, or selamectin 6 

to 18 mg/kg topically every 30 days is described.8,10,20 

In one study, a combination of 10% imidacloprid and 

1% moxidectin 0.4 mL/ferret (up to 4 kg) topically 

every 30 days was a successful preventative.21

In addition to medical prevention of HWD, housing the 

ferret in a mosquito-free environment is highly desirable.1 

D immitis resistant to macrocyclic lactones have been 

described in the US Mississippi Delta.5 Therefore, 

patients receiving macrocyclic lactones to treat 

HWD should be screened annually for circulating 

microfilariae.3 However, since circulating microfilariae 

are not always present in an infected ferret, this 

screening method must be used with caution.

SUMMARY

The diagnosis and management of HWD in ferrets 

is not as straightforward as in dogs and cats for a 

variety of reasons. Unfortunately, there are fewer 

data available for ferrets regarding management 

of this life-threatening disease, and we hope more 

data will become available from cases managed 

in different clinics across the country. 

As with other pets, prevention of HWD is recommended. 

Although the vast majority of ferrets are housed 

indoors, a preventive approach should be implemented 

year-round, especially in endemic areas. 

TABLE 1 Heartworm Treatment Options for Ferrets

THERAPY MEDICATION PROTOCOL HEALTH RISK

Conservative:

Slow kill adulticide

Prednisone 0.5 mg/kg PO q12h

Ivermectin 0.05–0.2 mg/kg IM every 30 days
Low

Conservative:

Slow kill adulticide
Moxidectin 0.17 mg/ferret SC every 30 days Low

Adulticide
Melarsomine dihydrochloride 2.5–3.25 mg/kg IM on day 0, day 1, and 

day 31
High

Surgery Transvenous extraction of adult heartworms High

TABLE 2 Heartworm Preventives For Ferrets

MEDICATION DOSAGE

Ivermectin 0.05–0.2 mg/kg PO every 30 days

Milbemycin oxime 1.15–2.33 mg/kg PO every 30 days

Selamectin* 6–18 mg/kg topical every 30 days

10% Imidacloprid +

1% moxidectin

0.4 mL/ferret (up to 4kg) topically 

every 30 days

*Selamectin is considered a very safe preventive; even at a high dose of 35 
mg/kg, no side effects have been reported in ferrets.19
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