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Our ability to diagnose certain parasites has improved over time but is still limited by 
several factors.  Ability to recover diagnostic stages, length of prepatent period, and 
host-parasite interactions are but a few considerations when determining if the result of 
the diagnostic test performed is accurate.  In this presentation we will cover new 
information regarding the diagnosis of Dirofilaria immitis. 
   
Antigen testing has long been the gold standard for heartworm detection in dogs and 
cats.  However, we now know that some dogs and most cats infected with Dirofilaria 
immitis will fall below detectable limits when tested.  Historically, low worm burdens, 
single sex infection, and testing in the prepatent period have been listed as reasons why 
a truly positive patient will fail to be detected.  Additionally, most infective stages (L3) 
will not reach adulthood in the feline patient (while extensive pulmonary damage is done 
by the presence of larval stages) resulting in low prevalence when antigen testing alone 
is utilized.  Several new studies indicate another phenomenon, known as antigen 
blocking, plays a role in false negative antigen tests.  When a patient is infected with 
heartworms, the body mounts an immune response to those parasites.  The degree of 
the response depends on the burden, length of infection, and the unique host-parasite 
interaction.  Some patients will mount such a robust response that circulation heartworm 
antigen is bound by antibodies to the point that not enough antigen is available to be 
captured by the testing platform utilized, and the result will fall below detectable limits.  
To address this, serum samples from suspected cases can be heated to 103-104ºC for 
10 minutes.  This will destroy the antibodies, freeing the antigen, and making the 
available antigen available for detection.  You will need to check with your laboratory to 
see if they are currently preforming this testing.  Oklahoma State University is currently 
preforming this test and the form is available here 
https://cvhs.okstate.edu/sites/default/files/OADDL%20submittal%20REC-FM-
001.07_%20fillable.pdf   
 
Studies have shown that 7.1% of randomized dogs that were initially heartworm antigen 
negative were positive after heating the sample.  In addition, 53.3% of dogs diagnosed 
with heartworm disease, placed on monthly macrocyclic lactone therapy in lieu of proper 
adulticidal therapy with melarsomine, tested negative at some time point were positive 
when heat treated.  In another study, 64.7% of dogs suspected to be heartworm positive 
by the veterinarian and initially below detectable limits by antigen testing were positive 
when heat treated.  Also, antigen has been detected in in dogs at 128 days post 
infection by this method. 
Veterinarians should consider submitting samples for heat treating when clinical 
suspicion is high and results are BDL.  In addition, dogs on monthly macrocyclic lactone 
therapy for adult heartworm infection in lieu of proper adulticidal therapy with 

https://cvhs.okstate.edu/sites/default/files/OADDL%20submittal%20REC-FM-001.07_%20fillable.pdf
https://cvhs.okstate.edu/sites/default/files/OADDL%20submittal%20REC-FM-001.07_%20fillable.pdf


melarsomine should be monitored with heat treated sample testing every 6 months until 
2 consecutive BDL tests are obtained.  
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The conversation between veterinary team member and client around ectoparasites (e.g. fleas, ticks) 
will vary greatly depending on geographic region.  And within the same geographic region, the 
conversation will vary greatly depending on the ectoparasites being discussed.  The goal of this 
conversation is to communicate the importance of year-round flea and tick control in every pet.  A client 
that is well educated and has a full understanding flea and tick biology, ecology, and pathogens that can 
be potentially vectored is far more likely to invest in year-round protection than a client that believes 
their pets are not at risk.  Here we review the basic concepts to communicate and an effective way in 
which to do so.   

 

Fleas and ticks are completely different organisms.  Fleas are insects and are more closely related to 
house flies.  Basically, fleas are smaller, laterally compressed wingless flies.  The life cycle is the same; 
egg, maggot, pupae, and adult.  Ticks, in contrast, are arachnids and more closely related to spiders.  The 
tick life cycle, like the flea, starts with an egg.  However, the next stage, the larva, does not resemble a 
maggot.  Rather, the tick larva is a very small six-legged version of the adult.  After feeding on a host and 
detaching, the larvae will molt to a nymph.  The nymph is slightly larger and has eight legs.  After feeding 
on a host and detaching, the nymph will molt in the environment into an adult and will either be a male 
or female.   So fleas undergo a complex (or holometabolous) metamorphosis in which all life stages look 
different than each other.  And only the adult flea is parasitic.  Tick undergo a simple (or 
hemimetabolous) metamorphosis, where the larvae, nymph, and adult all look similar, getting 
progressively larger with each molt.  And all 3 of these stages are parasitic.  All these differences will be 
important when addressing client pushback.   

 

We have all discussed the flea life cycle with clients.  I find the most compelling way to communicate 
how fleas work is to tell a story.  I start with the fact that the adult flea starts from an egg laid in the 
environment week to months prior to the adult being seen.  The egg quickly falls into the environment 
and hatches into a maggot.  It will remain a maggot for a week or two, then form pupae.  It can remain 
pupae for days to months.  Once it emerges as an adult it acquires a host by jumping at shadows until 
landing on a suitable host.  Adult fleas being feeding within minutes, reproducing, and producing the 
first egg as soon as 20-24 after acquiring the host.  And the whole thing begins again.  Adult fleas are 
obligate parasites, meaning they need to be on their host their entire adult lifespan.  If they are 
dislodged, they will die within one to four days.  This is a factor in more fleas being detected than ticks.   

 

Ticks, on the other hand, have a different story.  There are multiple species of ticks in North America 
that each behave differently.  It is important to be familiar with the ticks in your geographic area.  They 
differ in habitat, host preference, seasonal occurrence, longevity, and the pathogens they vector.  All 



hard ticks share similar characteristics.  They acquire a host either by questing or ambushing a host.  
Ticks vary greatly in how soon they start feeding.  Once feeding begins, they are attached for several 
days before detaching.  Larval and nymphal ticks are quite small and often go undetected.  Adult male 
ticks feed, but do not engorge, therefore male and unfed female ticks are hard to detect also.   

 

A thorough knowledge of these differences will allow the team member to address client pushback.  The 
most common reason clients don’t use tick control is the perceived lack of need.  They honestly believe 
they don’t have a tick problem because they don’t see them.  Utilization of distribution maps from the 
Center for Disease Control can be very helpful here.  https://www.cdc.gov/ticks/ 

 

But this often is not enough.  Clients still can’t see the ticks.  Education centered around these facts can 
often convince a client; 1.  Ticks often live for years.  2.  They only feed on a host three times 3.  2 of 
those stages are so small they often escape detection 4.  The largest stage, the adult, when unfed is also 
very small.  So, when they say they don’t see them, I believe them.  Most human with a tick-borne 
pathogen do not remember being fed upon by a tick.   

 

Another powerful message is to share your practices data on number of dogs positive for tick-borne 
pathogens.  If you are not screening dogs every year for common pathogens, this is an important thing 
to add to your protocols.  In the meantime, the Companion Animal Parasite Council has maps for the 
USA and Canada you can refer to.  https://www.capcvet.org/maps/#2017/all/lyme-disease/dog/united-
states/ 

 

Clients will often push back with lifestyle arguments.  We let them know that any trip outside (e.g. 
outside to eliminate, short walk) is a threat.  Some species of ticks do very well in urban environments.   

 

Some clients believe that only seasonal control is necessary.  Fleas are a year-round threat.  And some 
species of ticks are most active as adults in the winter months.  Therefore, year-round control is a must.   

 

One last hurdle to overcome is client’s safety concerns about using topically applied non-systemic or 
oral medications, and their desire to use a “natural” product.  I praise them for using something and gain 
agreement that fleas and ticks are a concern.  I also praise them on caring enough about their pet to 
research the topic.  Here I pivot to what I use for my on pets and why.  I use medications that have a 
demonstrated safety and efficacy profile.  While what they are using may not have any outward adverse 
events, there is no compelling data on the efficacy of these products.  Then I share my concern that their 
pets are at risk for contraction a tick-borne pathogen.  Keep in mind that clients have strong opinions on 
this topic and not all will follow your recommendation, but it is worth the educational effort.   

 



By slightly changing the way the veterinary health care team discusses fleas and ticks, clients will be 
better engaged and informed, and this will result in better compliance.  When compliance is up, the 
patient, the owner, and the practice all benefit.   
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