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A Summary of the 2013 Triennial Heartworm Symposium

The Heartworm Hotline column is presented in 

partnership between Today’s Veterinary Practice and 

The American Heartworm Society (heartwormsociety 

.org). Our goal at Today’s Veterinary Practice is to 

communicate information provided by the American 

Heartworm Society about heartworm infection, prevention, 

diagnostics, treatment, and other pertinent topics to those 

in all areas of the veterinary profession.

The 14th Triennial Heartworm Symposium, which 
took place September 8 through 10, 2013, in New 
Orleans, was one of the most important scientif-

ic meetings held in the 40-year history of the American 
Heartworm Society (AHS). 

In recent years, significant work has been undertaken 
to better understand the most important issues faced by 
practitioners today, including:
•	Development of heartworm resistance to common 

preventives

•	Complexities of feline heartworm
•	Role of Wolbachia in the heartworm complex. 

New information on these topics, as well their con-
nection to the challenges of compliance, owner educa-
tion, and shelter medicine, sparked lively discussion in 
New Orleans.

LACK OF EFFICACY & HEARTWORM RESISTANCE
For the past 10 to 15 years, heartworm experts and 
practitioners have become concerned that Dirofilaria 
immitis (heartworm) may be developing resistance to 
our current macrolides and avermectins, also known as 
macrocyclic lactones (MLs) (Table 1). Concern for de-
creased efficacy exists for all MLs.

These concerns have resulted in lively debate regard-
ing the role of resistance in apparent lack of efficacy 
(LOE) reports emanating from the Mississippi Delta re-
gion (Figure 1, page 22).

Documentation of Resistance
It is now accepted that heartworm resistance to preven-
tives, a class effect, has been documented, apparently in 
small pockets, both in and outside the Mississippi Delta. 

MORE FROM THE 14TH  
TRIENNIAL HEARTWORM SYMpOSIuM
The 14th Triennial heartworm Symposium was 
attended by scientists and clinicians from 13 
countries, with more than 50 sessions and posters 
presented. To read the “Symposium Snapshot,” 
visit www.heartwormsociety.org/veterinary-
resources/AMHS_Symposium.pdf.

in addition, the ahS website features videos 
of interviews with key speakers, including Drs. 
wallace Graham, Clarke atkins, laura Kramer, 
matt miller, ray Dillon, and Byron Blagburn; watch 
the videos at www.heartwormsociety.org/
veterinary-resources/interviews-with-experts-
from-the-2013-heartworm-symposium.html.

Scientific papers from the symposium will be 
published in a future issue of the Journal of 
Veterinary Parasitology.

TAbLE 1. COMMERCIALLY AvAILAbLE 
MACROCYCLIC LACTONES

•	 ivermectin
•	milbemycin-oxime
•	moxidectin
•	Selamectin
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However, the true incidence of resistance is unknown 
at this time. According to Ray Kaplan, DVM, PhD (Uni-
versity of Georgia), we know very little about the devel-
opment of heartworm resistance. We do know that it is 
different from that which occurs in livestock gastroin-
testinal nematodes.

Resistance Development
The practice of “slow kill” (also called “soft kill” or 
“trickle kill”)—killing adult heartworms with long-term, 
monthly use of a preventive dosage of ivermectin—has 
been implicated in the development of heartworm resis-
tance. However, this is an area of controversy. 
•	 Some experts, such as Dwight Bowman, MS, PhD 

(Cornell University), feel strongly that the “explosion 
of LOEs” in the Mississippi Delta region has resulted 
from use of the above eradication method.

•	Dr. Ray Kaplan, however, sees slow kill as a factor that 
increases the rate and spread of resistance once it is 
established in a given area, but notes lack of scientif-
ic evidence implicating slow kill as a major risk factor 
for resistance. 

•	Dr. Clarke Atkins has proposed a more general expla-
nation, based on a multiplicity of factors.

product Efficacy
Resistance has occurred with all 4 licensed ML mol-
ecules, though not all products are equal in this 
regard. Imidacloprid/moxidectin topical has been 
demonstrated to be more effective in preventing 
heartworm infection (HWI) by 2 resistant isolates, 
as compared to other ML chemicals and formula-
tions, but the overall clinical importance of these 
findings remains to be determined.1

Adherence Importance
While more research is needed to better understand re-
sistance, it is clear that client adherence (compliance) 
remains the major factor involved in the Mississippi 

Delta dilemma. In a recent study, only 1% to 3% of re-
ported putative LOEs in the region were truly support-
ed by product failure.2 

Therefore, based on our current knowledge, the best 
course of action is to continue recommending on-la-
bel use of heartworm preventives, 12 months per year. 
Preventives are effective in the vast majority of patients 
and represent the best protection currently available 
to pets. 

In the meantime, work is underway to develop a genetic 
test that will help veterinarians determine the relative risk 
of heartworm resistance in their practice areas. In addition, 
the AHS released a revised statement on heartworm 
resistance, available at http://www.heartwormsociety.org/
pdf/Resistance_statement_FINAL.pdf.

WOLBACHIA & DOXYCYCLINE
Wolbachia’s Role in Treatment
•	Wolbachia (Figure 2) is a critical component in the 

well-being, long-term survival, and reproduction of 
heartworms and, therefore, plays an important role in 
the treatment of HWI: 

•	Eliminating Wolbachia disrupts heartworms’ life cycle and 

Figure 1. The approximate area referred to as the MS 
Delta. Modified from Blagburn with courtesy
of IDEXX  and Novartis Animal Health.

upDATED 2014 AHS GuIDELINES
•	Current Canine Guidelines for the pre-

vention, Diagnosis, and Management of 
Heartworm (Dirofilaria immitis) Infection 
in Dogs, available at www.heartwormsociety 
.org/pdf/2014-ahS-Canine-Guidelines.pdf.

•	Current Feline Guidelines for the preven-
tion, Diagnosis, and Management of Heart-
worm (Dirofilaria immitis) Infection in Cats, 
available at www.heartwormsociety.org/
pdf/2014-ahS-Feline-Guidelines.pdf.

Figure 2. Mature female heartworm with intracellular 
Wolbachia antigen shown as magenta-staining mate-
rial (arrow). Courtesy, Dr. Laura Kramer.

Prevalence 
of hwi per 
iDeXX data

0.15% 
3.72%
7.29%
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quickly reduces the numbers of circulating microfilariae. 
•	Wolbachia treatment causes the adult heartworm to 

deteriorate, reducing worm biomass and likely the 
amount of antigen released with worm death.

•	Treating Wolbachia in dogs prior to adulticide ther-
apy results in less inflammation (for example, in 
the lungs) associated with adulticide treatment and 
worm death. 
For these reasons, the AHS guidelines for treatment 

of adult heartworms (see Updated AHS Guidelines) 
call for treatment with the antibiotic doxycycline prior 
to administering melarsomine in order to reduce post-
adulticide side effects. 

Combination Adulticide Therapy
Laura Kramer, DVM, PhD, Diplomate EVPC (University of 
Parma, Italy) noted in her presentation that doxycycline 
can be combined with an ML to create an alternative 
adulticide. While she combined doxycycline and 
ivermectin, similar studies have used moxidectin instead. 

This combination of doxycycline and ivermectin: 
•	 Produces an adulticide effect, with approximately 

80% efficacy after 6 to 10 months of therapy 
•	Reduces microfilariae to very low levels within sever-

al weeks of therapy.
•	 Is considered more effective than traditional slow kill 

therapy (defined as administering MLs alone to treat 

infection) because it rapidly reduces microfilarial num-
bers (thereby, reducing one concern for development 
of resistance) and quickens death of adult heartworms.

FELINE HEARTWORM DISEASE
Veterinarians have known for some time that heart-
worm disease (HWD) presents differently in cats than 
dogs and that heartworms mature and reproduce less 
frequently in cats. In fact, feline HWD is under-recog-
nized by veterinarians and more common than origi-
nally thought. 

HARD Syndrome
Cats can develop a condition known as heartworm-
associated respiratory disease (HARD), which results 
in significant lung damage, cough, wheezing, and dys-
pnea, when developing stage 5 filarids are eliminated 
and no mature adult heartworms are present. 

HARD, as used here, is different than the HWD 
produced by adult D immitis (Table 2). In HARD, 
heartworms die before maturing (early in stage 5 or 
immature adult stage) and producing antigen, mak-
ing diagnosis challenging. Cats affected with HARD 
are typically antigen-negative, but antibody-positive 
and, while radiographic lesions are typically pres-
ent, absence of adult worms renders cardiac ultra-
sound nondiagnostic.

TAbLE 2. COMpARISON OF HEARTWORM-ASSOCIATED RESpIRATORY DISEASE AND 
CHRONIC HEARTWORM DISEASE IN CATS

HARD 
(immature heartworms)

CHRONIC HWD
(mature heartworms)

Cause arrival and death of immature hws in 
pulmonary arteries

Presence, death, and deterioration of 
adult hws; pulmonary, vascular, and 
cardiac response to hws

Onset of Signs After  
Infection

3 months > 7 to 8 months

Clinical Signs Dyspnea, coughing, wheezing Dyspnea, coughing, hemoptysis, 
collapse, vomiting, neurologic signs, 
heart failure, sudden death

Serologic Test Results
antigen Test
antibody Test

negative
often positive

Positive or negative
Positive or negative

Microfilaremia absent occasionally present

Radiographic Findings Bronchointerstitial pattern Variably, bronchointerstitial pattern, 
pulmonary artery enlargement, pulmo-
nary hyperinflation; less commonly, 
pleural effusion, pulmonary consolidation

Echocardiographic 
Findings

normal (no hws discernible) hw(s) often found in pulmonary artery 
and/or right ventricle or atrium, possi-
ble pulmonary hypertension

Adapted from Lee ACY, Atkins Ce. Understanding feline heartworm infection: disease, diagnosis, and treatment. 
Top Comp Anim Med 2011; 25:224-230, with permission.
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Ray Dillon, DVM, MS, MBA, Diplomate ACVIM (Au-
burn University) explains that diagnosis of (mature) fe-
line HWD and HARD is further complicated because 
other feline parasites, including Toxocara cati and Ae-
lurostrongylus abstrusus, can cause lung disease simi-
lar to that induced by heartworms. He also noted that, 
while broad-spectrum preventives for heartworm and 
intestinal parasites prevent roundworms in the gastro-
intestinal tract of cats, they do not appear to prevent 
roundworm migration to the lungs.

Role of Radiography
Matt Miller, DVM, MS, Diplomate ACVIM (Cardiology) 
(Texas A&M University), demonstrates that some radio-
graphic changes due to feline HWD are detectable and 
relatively specific, leading to a diagnosis of feline HWD 
(Figure 3). Radiography can also help rule in/out other 
diseases, such as neoplasia, foreign body, thoracic trau-
ma, and heart failure.

HEARTWORM DISEASE IN ANIMAL SHELTERS
Animal shelters deal with extremely large volumes of 
animals, and many shelters face significant challenges 
when it comes to prevention and treatment of HWD 
due to the high prevalence of HWD in animals under 
their care and availability of little to no medical history. 
In addition, funding often is minimal, and staffing re-
sources are generally limited. 

The Care Gap
Katherine Polak, DVM, MPH, MA (University of Flori-
da), explains that many shelters are unable to follow 
the AHS guidelines. For example, the shelter team may: 
•	Not have the time and resources to follow the full 

protocol for heartworm treatment 
•	 Lack sufficient funding to test—much less treat—ani-

mals in their care
•	Compromise by choosing the slow-kill approach, with 

or without use of doxycycline.

In addition, dogs sometimes 
test negative for heartworms and 
are adopted, only to become an-
tigen-positive on the next retest. 

Connecting Shelters &  
Resources
There are no easy solutions for 
these challenges, but the AHS 
is working toward connecting 
shelter veterinarians with in-
formational resources that will 
help them provide the best pos-
sible care for patients with HWI/
HWD. This will be a topic of dis-
cussion for the AHS this year 
(2014).

IN SuMMARY
HWD is arguably the most significant disease in small 
animal medicine, with an estimated 1 million dogs and 
an unknown number of cats affected. The 2013 Trien-
nial Heartworm Symposium gave attendees a unique, 
firsthand opportunity to learn the latest about this se-
rious disease. Practitioners and other veterinary profes-
sionals are urged to visit heartwormsociety.org for 
more information about the symposium, heartworm cli-
ent educational resources, and HWI. n

ahS = american heartworm Society; harD = heart-
worm-associated respiratory disease; hw = heartworm; 
hwD = heartworm disease; hwi = heartworm infection; 
loe = lack of efficacy; ml = macrocyclic lactone
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Figure 3. Lateral (A) and dorsoventral (B) 
thoracic radiographs of cat with HWI, demon-
strating hyperinflation, a mild bronchovascular 
lung pattern, and on the dorsoventral film, the 
right caudal pulmonary artery can be seen as 
enlarged and tortuous.


