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Although feline heartworm disease (FHWD) was 
discovered in 1922, only within the past 2 decades 
has it been seriously studied and become better 
understood. This article provides an overview 
of FHWD, including the latest information on 
disease prevalence, and discusses diagnostic testing, 
treatment, and recommendations for prevention.

PREVALENCE & ROLE OF HARD
FHWD is more widespread and common than 
previously thought. For many decades it was 
assumed that cats were resistant to infection, but 
we now know that this is an inaccurate view of 
heartworm infection (HWI) in this species. 

Cats are more resistant to heartworm than 
dogs, but they are considered a susceptible host. 
While the rate of adult HWI in cats is only 5% 
to 20% of that in dogs,1 these numbers fail to 
consider the important physical effects caused by 
immature heartworms that die before they fully 
mature, and the number of cats whose infections 
go undiagnosed. 

In cats, immature heartworms reaching the 
pulmonary vessels often die, and in doing so, 
trigger an intense infl ammatory reaction that 
causes vascular, interstitial, and alveolar disease—a 
syndrome now termed heartworm-associated 
respiratory disease (HARD).2 

When adult HWIs are combined with the far 
more prevalent HARD, the true incidence of 
heartworm disease in cats is vastly greater than 
previously believed.3 Whether damage is caused by 
9-inch adult heartworms or immature adults, it is 
still considered “heartworm disease” as far as the 
cat’s lungs are concerned. 

Both adult infection and HARD are clinically 

signifi cant, causing signifi cant disease and even 
death (in patients infected with adult heartworms) 
in the cat. 

FELINE VERSUS CANINE 
HEARTWORM INFECTION
Heartworm infection and disease in cats differ 
signifi cantly from that seen in dogs (Table 1, 
page 94). While primarily considered a pulmonary 
vascular and secondary heart disease in dogs, in 
cats the condition presents itself primarily as a lung 
disease. 

Disease Differences
Adult heartworms can live for 5 to 7 years in dogs 
and 2 to 4 years in cats. Should a cat be unlucky 
enough to have heartworms that reach the adult 
stage, even 1 or 2 mature adults represent a 
substantial worm burden due to the large size of 
the worm compared with the small size of the cat. 

Ectopic infections (in the brain, body cavities, 
eyes, and systemic arteries), although uncommon, 
are more frequent in cats than dogs. Same-sex 
infections also occur more frequently in cats and 
account for about 1/3 of feline infections. Unlike 
dogs, cats rarely have circulating microfi laria; if 
present, the microfi laria persist for only a short 
period. Therefore, the cat is considered a dead-end 
host. 

Clinical Signs in Cats
The most common presenting signs in cats are:4 
• Dyspnea (48%)
• Cough (38%)
• Vomiting unrelated to eating (16%). 
The presenting respiratory signs can easily be 

The Facts About  

FELINE HEARTWORM DISEASE
Robert Stannard, DVM
Adobe Pet Hospital, Livermore, California

Learn More
Read Current Feline 
Guidelines for 
the Prevention, 
Diagnosis, and 
Management 
of Heartworm 
(Diro� laria immitis) 
Infection in Cats at 
heartwormsociety 
.org/images/
pdf/2014-AHS-Feline 
-Guidelines.pdf.

The Heartworm Hotline column is presented in partnership between Today’s Veterinary 
Practice and the American Heartworm Society (heartwormsociety.org). The goal of the 
column is to communicate practical and timely information on prevention, diagnosis, and 
treatment of heartworm disease, as well as highlight current topics related to heartworm 
research and fi ndings in veterinary medicine.

FELINE 
FRIENDLY 

ARTICLE



TODAY’S VETERINARY PRACTICE | January/February 2015 | tvpjournal.com 

AHS HEARTWORM HOTLINEPeer Reviewed 

94

mistaken for asthma, bronchitis, or an infection. 
The largest study to date on client-owned cats 

demonstrated that 28% of infected cats were 
asymptomatic.4 This may be due to those cats’ 
sedentary lifestyle—exercise is directly correlated to 
severity of heartworm disease in dogs.5 

When the adult worm dies, the dying, 
fragmenting parasite worsens pulmonary 
infl ammation and thromboembolism, often 
leading to fatal acute lung injury. Sudden death 
is sometimes the only sign of HWI in a cat, and 
such reactions in cats can occur from single-worm 
infections.  

 
DIAGNOSTIC TESTING
Diagnosing heartworm disease in cats is much 
more complicated than it is in dogs (Table 2). 
The American Heartworm Society (AHS) feline 
guidelines state: “The true prevalence of HWI 
in cats is probably understated due to diagnostic 
limitations, and the greater tendency of cats to 

exhibit only transient clinical signs or die without 
confi rmation of infection.”2

Micro� laria Testing
Concentrate testing (fi lter or modifi ed Knott 
test) for microfi laria is inadequate due to limited 
and transient microfi laremia, higher incidence 
of same-sex infections, and low worm burdens. 
Nevertheless, approximately 10% of cats with 
HWI are microfi laremic, and this provides a 
defi nitive diagnosis. Therefore, when suspicion is 
high, a test for microfi lariae is still indicated.

Serology
Serologic testing of cats for heartworm presents 
several challenges. No single test can accurately 
detect heartworms at all stages in the cat, so 
multiple test methods need to be used—and 
repeated, if infection is suspected. 

Antigen Testing. While the antigen test in dogs 
is considered the gold standard, it can detect only 

TABLE 1. 
Canine versus Feline Heartworm Infections
VARIABLE DOGS CATS
PARASITE PROFILE

Parasite Dirofi laria immitis Dirofi laria immitis

Transmission Mosquito Mosquito

Longevity of worms 5–7 years 2–4 years

Number of worms Commonly > 30 Usually < 6; 1–2 worms most 
common

Clinical importance of small 
worm burdens

Little clinical importance, depends on 
size of dog and exercise level

Potentially fatal

HEARTWORM INFECTION

Susceptibility to infection Nearly 100% of dogs exposed to 
infective larvae become infected

Approximately 75% of cats 
exposed to infective larvae become 
infected

Organs with greatest 
abnormality

Heart and lungs Lungs

Ectopic infections 
(other than in heart/lung)

Occasional Common

Single-sex infections
(in moderate to highly endemic 
areas) 

Unusual Common

Microfi laremia Persistent 
Very common (80%–90%) 
Present for years, even after death of 
adult worms

Transient 
Seen in only 20% of cats 
Present about 1 month

DIAGNOSIS & TREATMENT

Diagnosis Relatively simple Complex

Treatment 1 compound approved 
Complications manageable 

None approved 
High risk for complications with 
adulticidal treatment
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adult female worms. Negative antigen test results 
in cats can only be considered inconclusive, and 
false-negative antigen test results can be due to:2

• Same-sex infection with only male worms
• Infections with a single or immature female worm
• Not following test kit instructions.

Antibody Testing. The antibody test can 
detect larval infections with both sexes of 
worms—because the larvae of either sex can 
stimulate an early, detectable immune response—
as early as 2 months after infection. However, 
positive antibody tests do not indicate the 
continued existence of an infection, only that 
an infection (mature or immature, transient or 
permanent) has occurred.2 False-negative results 
are a concern because of varying sensitivities of 
different antibody tests. 

Use of Both Tests. Both juvenile and mature 
adult worms cause clinical disease in the cat; 
therefore, both tests are useful and help facilitate 
an accurate diagnosis when combined. 
• Because antibody tests detect at least exposure 

and partial parasite development, and antigen 
tests detect adult female worms, practitioners are 
likely to see far more antibody-positive cats than 
antigen-positive cats. 

• Keep in mind that the antibody-positive cat is 
clearly at risk for HWI; owners should be 
strongly encouraged to invest in preventive 
therapy.

Radiography
Radiographs: 
• Can provide strong evidence of FHWD
• May detect other reasons for cough
• Are useful in monitoring lung disease and cardiac 

changes over time. 
Approximately 50% of cats with adult HWI 

demonstrate radiographic changes (Table 3 and 
Figures 1 and 2, page 96).6 However: 
• In some cases of FHWD, thoracic radiographs 

provide little or no evidence of infection2,7

• In infected cats, unlike in dogs, the characteristic 
morphologic features of the pulmonary arteries 
tend to normalize and may disappear completely, 
leaving no residual evidence of infection once the 
infection is eliminated 

• Infections with Toxocara cati and Aelurostrongylus 
species can cause similar radiographic lung patterns 
and must be considered in the differential diagnosis.2

Echocardiography
When identifi ed, adult heartworms appear as 
parallel linear artifacts, commonly called railroad 
tracks or equal signs (Figure 3, page 97). They are 
found most often in the proximal main and right 
lobar branches of the pulmonary artery, making it  
necessary to methodically probe these areas.  

Due to the small size of feline pulmonary 
arteries relative to the larger size of adult 
heartworms, worms are more likely to extend from 

TABLE 2. 
Interpretation of Heartworm Diagnostic Procedures & Tests in Cats2

TEST BRIEF DESCRIPTION RESULT INTERPRETATION LIMITATIONS
Antibody test Detects antibodies produced by 

cat in response to presence of 
heartworm larvae. May detect 
infections as early as 8 weeks after 
transmission by mosquito

Negative Lower index of suspicion Antibodies confi rm 
current or prior infection 
with heartworm larvae 
but do not confi rm 
disease causality

Positive Increasing index of suspicion; 
≥ 50% of cats have pulmonary 
arterial disease; confi rms cat is at 
risk for future infections

Antigen test Detects antigen produced by adult 
female heartworms or from dying 
male (> 5 g) or female heartworms

Negative Lower index of suspicion Immature or male-only 
worm infections are 
rarely detectedPositive Confi rms presence of heartworms

Thoracic 
radiography

Detects vascular enlargement: 
infl ammation caused by juvenile 
worm death and, later, hypertrophy, 
pulmonary parenchymal 
infl ammation, and edema* 

Normal Lower index of suspicion Radiographic signs are 
subjective and affected 
by clinical interpretation

Signs consistent 
with FHWD

Enlarged arteries greatly increase 
index of suspicion

Echocardiography Detects echogenic walls of immature 
or mature adult heartworms  

No worms seen Reduced index of suspicion Ultrasonographer 
experience with 
heartworm detection 
appears to infl uence 
accuracy rate

Worms seen Confi rms presence of heartworms

*Only when heartworms cause a condition similar to acute respiratory distress syndrome.
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the peripheral branches into the proximal segments 
in cats compared with dogs.2 In cats, adult 
heartworms (%) are detected in the:8

• Main pulmonary arteries (71%) 
• Right atria and ventricles (43%)
• Vena cavae (7%).
Of course, single adult heartworms can be seen in 
more than 1 chamber, simply due to their size.

TREATMENT
No approved treatment is available for adult 
FHWD; in fact, melarsomine is toxic in cats at 
doses as low as 3.5 mg/kg. 

Supportive Care
For acutely ill cats, the best course of action is 
supportive care, including: 
• Treatment for shock
• Corticosteroids
• Fluids
• Bronchodilators
• Oxygen via intranasal catheter or closed cage. 

Medical Therapy
For infected cats with clinical signs and/or 
radiographic evidence of lung disease, prednisone 
in diminishing doses is recommended: The 
starting dose is 2 mg/kg PO Q 24 H, declining 
gradually to 0.5 mg/kg every other day by 2 
weeks; then discontinuation after an additional 2 
weeks. Treatment can be repeated if clinical signs 
recur.2

Contraindicated Medications
Diuretics are inappropriate, even for infected 
cats with severe interstitial or patchy alveolar 
lung patterns. Aspirin and other nonsteroidal 
anti-infl ammatory drugs have failed to produce 
demonstrable benefi t and may actually exacerbate 
parenchymal pulmonary disease.2 

DISEASE MONITORING
Monitoring both antibody and antigen test 
results periodically, along with follow-up chest 
radiography, is appropriate for assessing progress. 

FIGURE 2. Lateral thoracic radiograph from a heartworm-infected cat 
with a fi ne interstitial pattern in the caudal lung lobes and mild lung 
hyperinfl ation. Courtesy Dr. Clarke Atkins, North Carolina State University

TABLE 3. 
Radiographic Characteristics of Feline Heartworm Infection
Common Findings 
(Figure 1)

Subtle enlargement of the main lobar and peripheral pulmonary 
arteries

Sometimes, tortuosity and truncation in the caudal lobar branches

Further Findings Enlargement of main pulmonary artery segment can occur in 
heavily infected cats; not a reliable marker, though, because most 
cats do not develop pulmonary hypertension and the cardiac 
silhouette obscures main pulmonary artery

The cardiac silhouette itself is seldom enlarged

Bronchointerstitial lung pattern that may clear spontaneously 
within a few months is common secondary feature, suggestive of, 
but not unique to, FHWD

Less Common Findings 
(Figure 2) 

Hyperinfl ation of the lungs with fl attening of the diaphragm
Focal parenchymal radiodensities
Consolidated lung lobes
Pleural effusion
Pneumothorax

FIGURE 1. Dorsoventral thoracic radiograph from a cat with heartworm disease; pulmonary changes are not dramatic but 
the right caudal lobar pulmonary artery is enlarged, while the opposite pulmonary artery is somewhat tortuous. Courtesy Dr. 
Clarke Atkins, North Carolina State University
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• Radiography and echocardiography are most appropriate for cats in which 
pulmonary vascular and/or parenchymal lung disease has already been identified. 

• Annual retesting in asymptomatic cats is usually adequate. 
• Cats can continue to test antigen positive for 4 to 5 months after death of adult 

parasites. 

PROGNOSIS
Prognosis for cats with FHWD and HWI is roughly equivalent to that of cats 
with hypertrophic cardiomyopathy. In a study of 50 cats with naturally acquired 
HWI (n = 48, with adequate follow-up), the median survival duration was 1.5 
years (range, 0–4015 days).9

HEARTWORM PREVENTION
FHWD has been diagnosed in all 50 states and can occur wherever the disease 
is seen in dogs. Nevertheless, relatively few cats receive heartworm preventives 
because of long-held assumptions that cats are resistant to HWI and that the 
disease is rare. 

Heartworm prevention in cats is especially important given the lack of an 
approved or safe and effective treatment. The AHS recommends year-round use 
of heartworm preventives for cats as well as dogs, and owners have the option 
of oral or topical monthly preventives, with varying parasite spectra. All cats in 
heartworm-endemic areas should receive a preventive agent because multiple 
studies have shown that indoor cats are susceptible to HWI.4,7,12

An added benefi t to administering heartworm preventives to cats is that several 
products also protect cats from fl eas, ticks, and ear mites, as well as zoonotic 
parasites, such as Toxocara and Ancylostoma species, which present a year-round 
threat in many areas of the country. 

FIGURE 3. Short-axis, 2-dimensional echocardiogram at the heart base, 
revealing a single adult heartworm identifi ed as 2 echo-dense parallel lines in 
the right pulmonary artery (arrow). Courtesy Dr. Clarke Atkins, North Carolina 
State University
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IN SUMMARY
Until recently, conventional wisdom held that 
heartworm disease in cats was a relatively 
minor disease threat. In reality, the overall rate 
of positivity for feline heartworm antigens is 
substantial. 

According to a study by IDEXX, the infection 
rate ranges from 0.9% to 4.6%, depending on the 
region of the country sampled.11 This compares to 
a nationwide average heartworm prevalence rate 
of 1.2% in dogs, a feline leukemia virus prevalence 
of 1.9%, and a feline immunodefi ciency virus 
prevalence of 1%.12

The inaccurate perception of low heartworm 
incidence rates in cats can be traced to 2 factors: 
1. Lack of awareness, leading to low testing rates 

in cats
2. High rate of false-negative test results due to 

all-male or single-female infections or immature 
infections. 
Unlike dogs, cats with heartworm exposure 

may develop HARD, possibly without ever 
acquiring adult worm infections. HARD cannot 
be detected with antigen tests but is thought 
to have a substantial effect on feline health. 
Redefi ning FHWD to include HARD and adult 
infections puts the disease in its proper perspective 
and creates a compelling argument for increased 
heartworm testing and routine heartworm 
prevention.

AHS = American Heartworm Society; FHWD = 
feline heartworm disease; HARD = heartworm-
associated respiratory disease; HWI = heartworm 
infection
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