
WHAT YOU ALWAYS WANTED TO KNOW ABOUT TICKS AND TICK-BORNE DISEASE 

AND NEVER THOUGHT TO ASK 
 

Compared to genetic defects and serious diseases like cancer, ticks and tick-borne 
diseases seem minor. Yet they also have an impact on quality of life and some of the 
diseases ticks transmit can cause fatal outcomes (but fortunately usually don’t). Ticks, 

are they as fascinating as a Pyr? Yes! Ticks belong to the Class Arachnidia (in this 
class, males are generally smaller than the females), Order Aracina (mites & ticks) and 
are either hard bodied (Family Ixodidae) or soft bodied (Family Argasidae). There are 

roughly 825 tick species in the world and each fills its own niche and has its own 
approach to survival. Certain ticks have lived more than 14 years! They utilize different 
habitats, hosts, attachment techniques, and often peak at different times of year which 

may decrease host competition between species or life stages. The one thing all ticks 
have in common is the need to feed on blood before they can molt to the next life stage. 
There are one, two, and three host ticks; a one host tick falls off, molts, and feeds again 

on the same host; a three host tick takes its chances on finding a new host each time. 
Some are opportunistic feeders and will feed on anything, including reptiles like lizards 
and skinks, while others are more choosy with their host preference. Haemaphysalis 

leporispalustris, for example, may feed on birds but is known as the rabbit tick for good 

reason. And the next time you get that creepy crawly feeling after finding an adult tick, 
think about the odds - there are mortality estimates of > 99.9999% to an individual tick’s 

chances of surviving from the egg, to larval, to nymphal to adult stage!   
 
But then there are the ticks that vector diseases. Although many tick species can test 

positive for any number of tick-borne diseases, not all are considered vectors. It is 
actually quite difficult to be a vector of a disease agent – successful disease organisms 
must be able to survive and/or multiply inside the vector and the vector, to be capable of 

disease transmission. MOST diseases are not transmitted immediately upon tick 
attachment and attachment time before transmission occurs varies depending on the 
disease. Tick-borne disease agents can be of bacterial, viral, or protozoan origin and 

each disease and vector(s) has its own maintenance and transmission cycle. 
Sometimes the main disease reservoir (what keeps the disease cycling in nature) can 
be the actual tick as in the case of Rocky Mountain spotted fever, where infected 

females pass infection on to their eggs (transovarial transmission), and sometimes there 
is the which came first the chicken or the egg scenario as in Lyme disease, where the 
primary reservoir host is Peromyscus leucopus, the white footed mouse, which will 

retain infection for life and transmit disease to uninfected ticks after first being bitten by 
an infected tick, which first acquired its infection from an infected mouse (horizontal 
transmission).  

 
Europe has different ticks and associated diseases, some less, some more virulent than 
here, so I will restrict my discussion to the US. Here, there are regional differences in 

which vector tick species is most prevalent, concentrations of tick-borne disease cases, 
and even differences in life cycles or feeding preferences of individuals in the same tick 
species which impacts tick infection rates by region. There are also more tick-borne 

diseases of concern in your region than you are probably aware of as well as transient 
introductions and potential range expansion of vector tick species within and into your 
region that people in the public health field are aware of and/or tracking to ensure they 

remain a minor to statistically non-existent component of risk for your area.  



There is also a connection between the human and animal health fields. Often, newly 
emerging diseases are diagnosed as animal diseases (non-infective to humans) and 

some are eventually understood to also have human pathogenicity. At times, as with 
Lyme disease, humans were the first to be associated with the disease (although later 
testing of museum specimen mice and ticks has confirmed that the disease has been 

circulating for centuries). To complicate things further, at times a single disease name 
can mean infection with different bacteria and more than one tick vector. In a worst case 
example, canine ehrlichiosis was first described in 1935, transmitted by Rhipicephalus 

sanguineus, the brown dog tick, as a canine only disease of the South, caused by the 
bacterium, Ehrlichia canis. Then the confusion began. Ehrlichiosis became described in 

diseases of horses and ruminants, but different bacteria were named, some infecting 
only one animal species. Amblyomma americanum, the lone star tick, was the vector of 

some transmission while the vector for at least one disease was unknown. All were 
thought to be non-infective to humans as only one species of Ehrlichia had ever been 

associated with human infection (1954, in Japan). In 1986 the first human ehrlichiosis 
case in the Western Hemisphere was described, infecting a man who received 
exposure in Arkansas. The disease was named human monocytic ehrlichiosis (HME - 
Southern form) and yet another novel (new) bacterium was named, E. chaffeensis. 

1994 brought ehrlichiosis to the North; it originated from patients in Duluth, Minnesota 
and was named human granulocytic ehrlichiosis (HGE - Northern form). Its disease 
agent was eventually classified into the genus Ehrlichia but the bacteria had no species 

name for years. Meanwhile, additional bacteria were described that caused infection in 
non-canine animals but not humans. So ehrlichiosis became the umbrella name for 

signs and symptoms of multiple, but similar, bacterial diseases, and each mammal at 
risk of infection seemed to receive its own list of newly identified bacteria with new 
bacterial names.  Since then various bacterial species have been moved into and out of 
the genus Ehrlichia, HGE became known as human anaplasmosis (the term 

“anaplasmosis” has been associated with a serious cattle disease for years in the US) 
because its disease agent was reclassified into the genus Anaplasma, and in the south, 

HME and its E. chaffeensis bacterium is now deemed genetically identical (or maybe 
only similar!) to E. canis. So the circle is closing but the reclassifications of the bacterial 

disease agents goes on. Canine ehrlichiosis still occurs but for now at least, it is thought 
that E. canis is transmitted by R. sanguineus, the brown dog tick, and E. ewingii (which 
is also infective to humans) transmitted by A. americanum, the lone star tick.  

 

Generally, if you live in an endemic area for tick-borne disease you already make your 
own risk assessments – what tick species and their specific tick habitats you and your 
Pyr(s) are exposed to and the frequency of tick encounters you experience (and/or want 

to tolerate in the case of pest tick species), and may be treating your Pyr(s) accordingly. 
 
Physical tick control-no wide scale options but back yard options include: 

Select a targeted area to reduce ticks (may not be your whole back yard) and then use 
“border control” to reduce ticks from trickling in. A 4 ft border should work. Here are 
some options: mow twice(?) weekly to keep grass short, apply wood chips, or spray 

permethrin (> 2% active ingredient). Tick species who’s habitat is grass, the longer it is, 
the more they creep. If your tick species habitat is woods and brush and it borders your 
yard, those ticks will creep into your lawn transition zone, too. I. scapularis dessicate in 

full sunlight so reduce the micro habitat that long grass offers.    
 



Canine specific information. 

Topical applications-Frontline effectiveness. 

Frontline (do NOT apply canine formulation to a cat)-for flea control, also kills all vector ticks 
(Ixodidae) in the US. At least one study questions effectiveness against I. scapularis by 

stating that females can survive to lay eggs, though the eggs won’t be viable (hatch). Vets 

in highly endemic areas (Midwest) are suggesting to re-apply every 3 weeks for more 
effective I. scapularis control. There are other topicals out there that you may like better. I 

use Frontline because I’m used to it, my cats won’t be potentially exposed to a canine 

only powder or other product, and I like its mode of action-it remains in the skin layer and 
moves through sebaceous glands. It kills D. variabilis (wood ticks) effectively and while 
the tick is still flat, for a full month. I. scapularis seem to be killed too, but not until they’ve 

fed for a day or more, in my estimation, and overall effectiveness seems to decrease as 
the end of the treatment cycle gets near.     

  

Blood testing panels.   
 Vets now offer tick-borne disease testing in                         
addition to heartworm testing. Lyme, canine  

ehrlichiosis (E. canis only) 3Dx, + anaplasmosis 4Dx 

 
SNAP kits  

 Newly active infections may return negative even if clinical signs are present (antibodies 
haven’t built up enough to be detected).  

 It’s a serology test, checks for antibodies. This test type, generally, indicates exposure. 
o Only 5-10% of canines bitten by an infected tick develop clinical signs. (Exposure 

causes an antibody response. It is thought the immune system of a canine can 
“fight off” these diseases but re-infection can occur)  

o Broadly, the manufacturer states it detects an active infection by testing for 

antibodies to a protein that is only there during an active infection.  
o Lyme vaccinated (increasing antibodies was the point), manufacturer states will test 

negative, due to the specific antibody they test for versus antibodies of the vaccine  

 The conundrum of an asymptomatic canine that tests positive.  
There is controversy in the people and veterinarian worlds over whether Lyme disease 
bacteria can persist in the body (become chronic Lyme) or if antibiotic treatment and 

resolving signs and symptoms means a cure (traditional view). You have your own 
view and so do vets. Vets are making their own assessments of positive testing results 
and recommending various options for asymptomatic dogs. We each must do what we 

feel is best for our animals. 
 

What is chronic Lyme all about? 

Some studies have shown that testing (PCR based) after canine Lyme treatments will initially 
give a negative result. However, in these same animals, if tested 6 months later, a few test 
PCR positive again (a larger group remains negative). Some positives may be due to 
treatment failures but views differ for the remainder. Borrelia burgdorferi can’t be cultured in 

the vast majority of the remaining positives. Some in the scientific community argue that the 
bacteria remain persistent (haven’t been cleared) so longer treatment length is indicated, 

other studies mention that the bacteria remain but are enclosed in cyst form, and others 
believe no treatment is indicated if no clinical disease signs are present. Researchers 
question the validity of each others studies, too.  
 

Canine Lyme vaccine. 
This vaccine was developed on the University of Minnesota-Mpls campus. My understanding 
is that as currently manufactured it is 50-60% effective. 

Image source UM-St Paul College 
of Veterinary Medicine 

Janet Jarnefeld  

MMCD – Tick Vector Services 



 
 

 
   Lyme >20,000 human cases per year 
   
CANINE LYME DISEASE FACTS  
 

Lyme disease (Borrelia burgdorferi-bacterium)- 

only 5-10% of dogs exposed to infected ticks 

will develop clinical disease, which occurs 2-6 
months after infected tick bite. Doxycycline 
tends to be treatment drug of choice.  
  I. scapularis (deer tick) vector most of US. 

Habitat woods & brush.  

 
                                                              

           Adult tick infection rates      
                                                                        Northeast >80-90% adult peak is fall       
                                                                           Midwest >15-20%   adult peak is spring 
                                                                        Elsewhere  less info available. 

Call your state or local health dept, local mosquito control 

agency, or university entomology dept.  
 

Ixodes pacificus (western black legged tick) – 

vector in West. tick infection rates are 3-5% 

and low due to transmission cycle interruption 
when most nymphs feed on (non-infective) 

lizards  

 

http://emedicine.medscape.com/article/963550-overview canine and other information added to the table. 

 

                                                                      ROCKY MOUNTAIN spotted fever FACTS   

 
 
 

 
 
 

 
 
 

 
 

 

  

 Ehrlichiosis / canine ehrlichiosis Human Anaplasmosis 

Organism E chaffeensis (human), E. ewingii (both),  E. canis (dog) A phagocytophilum (may help infected ticks survive cold temps!) 

Vector A. americanum (lone star tick) woods & brush  
Rhipicephalus sanguineus vector of E. canis 

Ixodes scapularis (black-legged tick), woods & brush habitat 
Ixodes pacificus (western black-legged tick) in California 

Location Southeastern and south-central US 
(961 US human cases 2008) 

Wisconsin and Minnesota, less active in New York and 
Connecticut, also California  (1006 US human cases 2008) 

Rash 30% of adults, 60% of children Rare 

Prognosis ~3% mortality human < 1% mortality human 

Image source www.cdc.gov/lyme/stats/index.html HUMAN-map shows where 
people live, not necessarily where they became infected with Lyme disease.  
 

Northeast infection rates are highest due 
to life cycle - infected nymphs peak in 
June and infect maximized numbers of 

mice for uninfected larvae to feed on 
during their peak in August. Adults have 
the highest infection rates because they 

had two chances to acquire disease, 
through feeding. 
 

Dermacentor variabilis wood tick. American dog tick 
Dermacentor andersoni Rocky Mountain wood tick 

Human Incidence Rates of RMSF per Million 
 

http://www.cdc.gov/rmsp/stats/# 

RMSF case fatality rate now <1% but even 
in areas of low incidence, deaths can occur. 
Minnesota (where wood ticks are considered 

pests) had its first ever case fatality in 2009.  
 

Habitat 
D. variabilis long grass 

D. andersoni woods to 

meadow/lawn transition 

zone 

THE PRIMARY TICK-BORNE DISEASES IN THE US 
      INFECT BOTH HUMANS & CANINES 

 
Website:  www.mmcd.org 

MALE TICKS DO NOT TRANSMIT THE DISEASES LISTED ON 

THIS SHEET.  Even if infected they do not remain attached long enough.  

 

→ 

http://emedicine.medscape.com/article/963550-overview
http://www.cdc.gov/lyme/stats/index.html
http://www.mmcd.org/

