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Presenter
Presentation Notes
Hello everyone. My name is Nick Piedmonte. I am a masters student at SUNY ESF in Syracuse. My research is on blacklegged ticks and tick-borne disease in Onondaga County, and today I will be speaking with you about ticks and tick-borne disease in general, some of the results from my own research, and common methods used in integrated tick management programs.



Ticks in New York 
• About 30 species of ticks are found in NY 

• 10 species are known to bite humans 

•  4 species are medically relevant 
Blacklegged or 

deer tick American dog tick Lone Star tick Woodchuck tick 

Slide Courtesy of  NYSDOH 



Hosts 
• Some generalists, some 

specialists 
• Ticks infest every class of 

terrestrial vertebrates 
– Mammals 
– Birds 
– Reptiles 

• Mammals and birds most 
relevant in our 
neighborhood 

C. Raimond J. Brunner 

M. Silgailis Hilton Pond Center 

Presenter
Presentation Notes
Not all ticks are alike in their feeding strategies. In fact, many species are ticks that we would rarely encounter in the environment because they are specialists that feed on only one or a few wildlife species. Those ticks spend most, if not all of their life in the burrows or dens of their host animal. The ticks we are more interested in are called generalists because they are capable of feeding on a wide variety of vertebrate hosts. As you may have guessed, blacklegged ticks are generalists.I. scapularis can feed on 125 species of North American vertebrates (54 mammalian, 57 avian, and 14 lizard species)



Unfortunately that includes… 

Companion Animals Humans 
Himagine 

Presenter
Presentation Notes
While pets and humans are not the preferred host of blacklegged ticks, they are still capable of acquiring a blood meal from us.



Primary Host Species in New York 
• White-footed mouse  

– Primary reservoir host 
  

• White-tailed deer 
– Primary reproductive host        
– Dispersal mechanism 

 

• Migratory Birds 
– Ex. American Robin 
– Ground-feeding behavior allows 

host acquisition 
– Long-distance dispersal mechanism 

J. Brunner 

 Dr. Dawn 

 M. O’Brien 

Presenter
Presentation Notes
Focusing more specifically on New York, there are few species that play different, major roles in tick survival, reproduction, and dispersal.Reservoir hosts are those that are capable of harboring and transmitting disease causative agents to uninfected ticks during the blood meal. Reciprocally, ticks infected with disease causative agents may pass them to an uninfected reservoir host, allowing that individual to go on to infect future tick generations.Reproductive hosts are those that the blacklegged tick may feed upon and infect with disease agents, but that are not considered effective at harboring and transmitting them back to an uninfected tick. Such species have an indirect role in zoonotic disease dynamics by supporting tick reproductive capacity. 



Feeding Progression 
• Larvae take 3-5 days to fully engorge 
• Nymphs take 3-5 days to fully engorge 
• Adults take 5-7 days to fully engorge 

Tick Encounter Resource Center, University of RI 

Tick Encounter Resource Center, University of RI 

Nymph 

Adult Female 

Presenter
Presentation Notes
Ticks are not like mosquitoes when they feed. Ticks require prolonged attachment to their host in order to become fully engorged. These images depict the feeding progression of nymphs and the adult female. After engorgement adult females can weigh upwards of 100x their unfed weight.



Life Cycle 
• Three blood-feeding 

life stages 
• One blood meal/stage 

Presenter
Presentation Notes
Just briefly go through life cycle.



Seasonal Activity 

Connecticut Agricultural Station 

– Adults: Oct – Nov & Apr – May 
– Nymphs: Jun – Jul 
– Larvae: Aug – Sept 

Presenter
Presentation Notes
This figure shows the seasonal activity of the different life stages of the blacklegged tick, and highlights those times of the year we should be most cognizant of the potential for exposure to ticks and tick-borne disease.



Blacklegged Ticks & Disease in NY 

• Three blood-feeding life stages 
• Nymphs and adults most relevant to disease 
• Capable of transmitting: 

– Lyme Disease  
– Human Babesiosis 

Tick Encounter Resource Center, University of RI 5 mm 

– Anaplasmosis 
– Powassan Virus 

– Borrelia miyamotoi 

Presenter
Presentation Notes
Point out different life stages… Now that we have covered the basics of tick ecology, we’ll move into discussing the diseases they are capable of transmitting. I apologize that scientists have decided upon such phonetically challenging disease names.



Lyme Disease 
• Borrelia burgdorferi (Bacterium) 
• Inflammatory disease 

characterized by a bullseye 
shaped rash (erythema migrans), 
headache, fever, chills, and 
fatigue 

• May be followed by arthritic, 
neurological, and cardiac 
disorders if left untreated 

• Treatment: Doxycycline 
 

eMedMD.com 

Wadsworth Center 



Borrelia miyamotoi 

• Related to bacteria that cause 
tick-borne relapsing fever 

• Symptoms: similar to Lyme 
disease (fever, headache, joint 
pain, etc.), but usually no rash 

• Treatment: Doxycycline 
 

Tick Encounter Resource Center, University of RI 



Anaplasmosis 

• Caused by Anaplasma phagocytophilum 
• Bacterium 
• Parasite of white blood cells 
• Symptoms: fever, headache, absence of 

skin rash, white-blood cell reduction, 
platelet deficiency and liver damage 

• Treatment: Doxycycline 

Kye-Hyung Kim et al. 2014 

Presenter
Presentation Notes
Leucopenia: a reduction in the number of white cells in the blood, typical of various diseasesThrombocytopenia: deficiency of platelets in the blood. This causes bleeding into the tissues, bruising, and slow blood clotting after injury.



Human Babesiosis 
• Caused by Babesia microti  
• Infects red blood cells 
• Many without symptoms, but 

some nonspecific symptoms 
including: fever, chills, 
sweats, headache, body aches, 
loss of appetite, nausea, or 
fatigue 

•Treatment: 
− Atovaquone & azithromycin 
− Clindamycin & quinine 



Powassan Virus 
• Flavivirus 
• Causes tick-borne encephalitis 
• 10% case fatality rate 
• Permanent and severe neurological effects in ≈50% 

of survivors (partial paralysis, muscle atrophy, 
chronic severe headaches, and memory problems) 

• Treatment: Currently no vaccines or medications to 
treat or prevent POW virus infection exist 

Telford et al. 2015 

Presenter
Presentation Notes
Fortunately, all of the diseases, other than Lyme disease, are still fairly uncommon in our area.



Estimated Transmission Times 

Presenter
Presentation Notes
This table shows the estimated transmission times (i.e. the amount of time a tick must be attached and actively feeding upon a host in order to successfully transmit disease) for a subset of the diseases I just mentioned



Why do we care now? 

Presenter
Presentation Notes
So why is this topic garnering more interest lately?



CDC 2015 

Presenter
Presentation Notes
The following slides are from the CDC. These are series of slides showing the reported cases of Lyme disease from the year 2001 to 2013. Progress through slides having audience focus on New York/northeastern US



CDC 2015 



CDC 2015 



CDC 2015 
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CDC 2015 



CDC 2015 

Presenter
Presentation Notes
Just for visualization purposes I like to pull the first and last slides to illustrate the apparent change



CDC 2015 



CDC 2015 



NYSDOH Lyme Disease Case Data 

Presenter
Presentation Notes
I created this figure from data publically available through the NYSDOH website. It shows an increasing trend in reported cases of Lyme disease in Onondaga County from 1994 through 2014. Line is meant simply for visual aid.



Research in Onondaga County 

• Research at SUNY ESF 
investigating blacklegged tick 
distribution and tick-borne disease 
prevalence in Onondaga County 
specifically 

• Twelve sites selected throughout 
Onondaga 

• Wooded and edge habitat sampled 
for host-seeking ticks 



Research in Onondaga County 
• Ticks are identified to species 

and sorted based on a variety of 
attributes (site, habitat, etc.) 

• Subset from each site is tested 
for disease causative agents at 
NYSDOH facilities in Albany, 
NY 

• Tick densities and disease 
prevalence can then be 
superimposed on the landscape 

N. Piedmonte 

N. Piedmonte N. Piedmonte 

M. Mahoney 



Disease Prevalence: Nymphs 
• Onondaga Disease Status: 

− Lyme Disease = Present 
− Anaplasmosis = Present 
− Babesiosis = Absent 
− Powassan/DTV = Absent 

• Coinfection…? 
− Yes, but very rare 

• Lyme Disease 
− Average: 17.9 % 
− Range: 0 – 31.4 % 

• Anaplasmosis 
− Average: 2.1 % 
− Range: 0 – 4% 

N. Piedmonte 

Presenter
Presentation Notes
Coinfection means that a tick was carrying more than one disease agent



Nymph Density 

Presenter
Presentation Notes
This figure shows tick densities in my study sites. The bars represent the mean number of ticks encountered per 100 square meters sampled. Dark bars represent wooded habitat (leaf litter and low lying vegetation), while light bars represent edge habitat (taller, herbaceous grasses and shrubs along lawn-forest edges). The red dotted line simply separates east Syracuse sites from sites in more rural areas.



Adult Density 

Presenter
Presentation Notes
Same concept as the nymph densities I showed earlier, but now dealing with adults



Preliminary Conclusions 
• Ticks & tick-borne disease are present throughout Onondaga County 

– Over 99% of tick samples were blacklegged ticks 
– Tick density varied from site to site, but every site had ticks 
– Ten of the thirteen sites sampled had nymphs with Lyme disease causative agent 
– Twelve of the thirteen sites sampled had adults with Lyme disease causative agent 

• Some habitats may represent a greater risk of exposure than others based 
on the time of year (summer vs. fall) 
– Leaf litter and debris in wooded habitats, and tall vegetation along edge habitats, 

make these areas humid environments where ticks can thrive 
 

Presenter
Presentation Notes
My work is far from done, but these are some of the very basic conclusions we can infer from the work I have completed thus far.



Integrated Tick Management 

• Personal Protective Measures 

• Landscape Manipulation 

• Landscape Acaricide Application 

• Host Targeted Vaccinations 

• Deer Sterilization or Culling 

Presenter
Presentation Notes
Before I dive into the methods commonly used in integrated tick management programs, I will say that I am not personally involved with any IPM studies involving these methods, and need to emphasize that while I understand the them and their implementation, I am aiming to merely outline each of them, and shouldn’t be the sole consultant if there is interest in pursuing any/all of them.



Personal Protective Measures 

• Pants tucked into socks 
• Shirt tucked into pants 
• Insect repellants (DEET or 

permethrin) 
– Sprays 
– Infused clothing 

• Periodic “tick checks” 
• Showering within 2 hours of outdoor 

activity 

B. Wierzbicki 

Presenter
Presentation Notes
Primary method for reducing exposure to ticks is maximizing distance between foot and exposed skin



Landscape Manipulation 
• Creating landscapes 

inhospitable to ticks 
– Minimize shade 
– Hot and dry environments 

• Minimize or move cavity 
forming structures 
– Wood piles 
– Stone walls 

• Remove heavy leaf litter from 
recreational lawn space 

• Bird feeders should only be 
operated during winter, if at all Connecticut Agricultural Station 

– Bird seed draws in small mammals, even if we don’t see them 

Presenter
Presentation Notes
While some of these suggestions (e.g., mulch border) are in my opinion overkill for the level of ticks we currently have in Onondaga, many of the other suggestions are noteworthy improvement one can make in reducing exposure risk in the domestic setting.



Landscape Acaricide Application 

• Pros 
– Seasonally effective 

• Cons 
– Timing of application important 
– Pet health concerns (short term) 
– Annual/biannual application (costly) 
– May be ineffective if neighbors are not 

also applying acaricide Connecticut Agricultural Station 

• Acaricides can be applied directly to the landscape 



Host Targeted Acaricides 

• Acaricides targeting most 
abundant host species 

• Four-poster devices 
– Acaricide applied to deer 
– NOT legal in upstate NY 

• Small mammal bait boxes 
– Acaricides applied to chipmunks 

and mice 

• Medicated small mammal bait 

J. Lane 

MMCRI MMCRI 

Presenter
Presentation Notes
Four-poster devices illegal due to concerns about CWD



Deer Sterilization 

• Sterilization of deer population to control reproductive capacity of 
adult female ticks 

• Pros 
– Nonlethal 
– Has other benefits in areas with high traffic (vehicle collision reduction) 

• Cons 
– Has compounded the problem when incorrectly implemented 
– Costly 
– Ongoing implementation necessary 



Deer Hunting or Culling 
• Reduction or sterilization of deer population to control 

reproductive capacity of adult female ticks 
• Pros 

– Has led to drastic reductions in tick populations in particular environments 
– Has other benefits in areas with high traffic (vehicle collision reduction) 
– Relatively cheap in comparison to other management options 

• Cons 
– Lethal (Controversial) 
– High level of reduction necessary to detect results (6-8 deer/mi2) 
– Recurring application of this strategy may be required 
– Safety concerns in highly populated areas 

Presenter
Presentation Notes
A review of many of these management strategies can be found in Kirby Stafford’s tick management handbook, which can be found fairly easily online.
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Questions? 

Original Video Credit: YouTube User olro2610 
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