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THREE TICK-BORNE DISEASES 



Lyme disease 2001 

Data from CDC 



Lyme disease 2013 

Data from CDC 



Lyme disease 

In the 21st century 

Rapidly increasing in incidence and range 

No vaccines available 

Diagnosis and treatment problematic 

Estimated cost: $712M to $1.3B/year 

Effective tick management poorly developed 

Small scale, poor replication, poor control 

 



2-year, 3-state, 2727-household, double-blind, 

randomized, placebo-controlled study. 

 

One annual springtime Bifenthrin spray. 

 

Effects on ticks and cases of  TBDs 



63% reduction in questing nymphal blacklegged ticks 

 

But…… 





Why? 

 
• 63% reduction in tick abundance is  

 too modest? 

• Treating individual yards too restricted? 

 



GOAL 

Develop and test a safe, 

effective, and affordable 

means of  preventing tick-

borne disease at the scale 

of  whole neighborhoods 

 



Two interventions 
Metarhizium anisopliae 
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Two interventions 
TCS Bait boxes 

 



Host species

W
-f mouse

Chipmunk

Masked shrew

S-t shrew

Veery
Grey squirrel

G-d birds

Skunk
Opossum

Raccoon

Deer
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Mice and chipmunks 
are the main source of 

tick infection 
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TCS Bait boxes 

 



Two interventions 
TCS Bait boxes 

 



Two interventions 
 

 

Met52 kills ticks in the environment 

 

TCS Bait boxes kill ticks on “reservoir hosts”  

responsible for feeding and infecting many ticks 

 



Study design 
Location 

 



Study design 
Neighborhoods 

 



Study design 
Interventions, imposed on neighborhoods 

            (~100 homes) 

 
Bait boxes Inactive bait 

boxes 

Fungus 6 replicates 6 replicates 

Inactive fungus 6 replicates 6 replicates Real  

controls 

Scientific gold standard: randomized, placebo-controlled,  

     double-blind 



Study design 
Measurements 

 
Per capita cases of  tick-borne disease 

Numbers of  encounters with ticks 

Tick abundance and infection prevalence 

 

Covariates (wildlife diversity, deer abundance, 

percent of  properties participating) 

Non-target effects 



Study design 
Expectations  

 
Two interventions will be more powerful than 

one 

Longer duration (spray twice, boxes all season) 

more effective 

TCS bait boxes will reduce infection prevalence 

as well as abundance of  ticks 

Treatment of  neighborhoods more effective 

than single yards 



Five year project, 2016 through 2021 

Collaboration between the Cary Institute of  

Ecosystem Studies, Bard College,  

CDC, NYSDOH, DCDOBCH 

Funding from the Steven & Alexandra 

Cohen Foundation  

Additional funding from several smaller 

donations 

Study design 
Logistics 

 



ampled 

24 neighborhoods have been selected  

At present, ~1000 households have agreed 

to participate, others being contacted 

In pre-intervention year (2016) sampled 

mammals at 229, and ticks at 192 properties 

Interventions started April 2017, to 

continue through 2020 

Conduct “biweekly surveys” of  all 

participants 

 

Study design 
Current status 

 



For more information 
www.tickproject.org 

 




