
 
Public Tick IPM Working Group  
December 12th, 2018 
 
Please send additions, omissions or other corrections to neisner@ipminstitute.org  
 
The Working Group meets via conference call on the second Wednesday of each month at 1:00PM CT (2:00PM 
EST). The following notes are for December 12th, 2018 
 

Roll 
1. Bieneke Bron, UW Madison 
2. Chris Stelzig, Entomology Society of America 
3. Saravanan Thangamani, SUNY Upstate 
4. Chris Przybyszewski, US Biologics 
5. Carolyn Fredette, New Hampshire Department of Health and Human Services 
6. Kyndall Dye, Harris County Public Health 
7. Kristin Garafalo, New Jersey Health Department  
8. Alison Kaufman, Dutchess County Department of Behavioral and Community Health 
9. Kirby Stafford, Connecticut Agricultural Experimental Station 
10. Maria Diuk-Wasser, Columbia University 
11. Heather Szerlong, Ticknology LLC 
12. Mason Kauffman, Dutchess County  
13. Kathy Murray, Maine Department of Agriculture, 
14. Nicole Chinnici, East Stroudsburg University 
15. Scott Larson, Metropolitan Mosquito Control District  
16. Rayda Krell, Western Connecticut State University 
17. Thomas Green, IPM Institute of North America 
18. Thomas Mather, University of Rhode Island 
19. Pilar Fernandez, Columbia University 
20. Julian Cooper, IPM Institute of North America  
21. Natalie Eisner, IPM Institute of North America 
22. Jean Tsao, Michigan State University 
23. Alicia Cashman, Madison Area Lyme Disease Support Group 
24. Bob Maurais, Mainely Ticks 
25. Brittany Campbell, Pest World 

 
Agenda 

1. Presentation by Maria Diuk-Wasser 

2. Additional updates, comments and announcements from Working Group members 
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Presenter: Maria Diuk-Wasser is an Associate Professor in the Department of Ecology, Evolution, and 
Environmental Biology (E3B) at Columbia University. Her Current research focuses on the role of pathogen 
interactions, host community composition, climate and land use change in the epidemics of multiple tick-
borne pathogens in the United States. 
 
Presentation Title: The emergence of tick-borne diseases in the United States 

Lab research focus: 

a) Determinants of human tick-borne diseases framed in an Ecology, Evolution, and Environmental 

perspectives. 

i) What are the environmental drivers? 

(1) Host and vector niche 

(2) Pathogen niche 

(3) Human Infections 

(4) Reported Cases 

1) Emerging ticks and associated pathogens in the United States 

 a. Ixodes scapularis borne pathogens 

(1) Lyme disease 

(2) Human babesiosis 

2) Strains of Borrelia burgdorferi has different disease severity in humans and survival in reservoir mice. 

a) Only subset can infect skin of humans, and even smaller subset found in bloods, ie. Not all strains are 

created equal.   

3) Cycle of black legged tick and cycle 

a) Larvae feed on all mammals.  If host is infected it has a different ability to infect tick 

b) Nymphs feed on small mammals (and deer) 

c) Adults feed on large animals  

d) If larvae feed on deer, blood of deer is borreliacidal. This means deer can reduce amount of borrelia in 

the system. 

4) Where and why is babesiosis emerging? 

a) Borrelia burgdorfi closely follows tick distribution.  It continues to spread North and West. 

b) Conducted survey of ticks and B. burgdorferi and created Lyme disease risk map. 

c) Data from 2004-2006 showed ticks have expanded beyond predictions 

d) Could not predict robustness of Borrelia, only five sites had uninfected ticks. 

e) While B. burgdorferi is robust, we know other pathogens need a “boost”.  

f) Babesia for example has similar cycle to B. burgdorferi, but Babesia is only found in a subset of areas 

with B. burgdorferi.  There are no cases if Babesiosis without B. burgdorferi. 

g) Babesia seems to follow the spread of Lyme but with a delay.  They both spread about 10km per year 

h) The probability that a town will becoming endemic for Babesiosis depends on the number of years 

with Lyme. 

5) Why does babesiosis lag behind Lyme disease? 

a) Lower transmission efficiency from mice to ticks. 



 
b) Hypothesized that Borrelia infection facilitates Babesia transmission in white-footed mice and thus 

Babesiosis emergence and geographic spread. 

c) Studied this in a multi-pronged approach.    

i) In the field: 

(1)  studied how infection progressed in mice 

(2) Tick-host contact rates 

(3) Infection dynamics 

ii) In the lab looked at: 

(1)  infection dynamics 

(2) Transmission to ticks 

(3) Within-host processes  

iii) Monitored transmission over time and modeled using genomics 

iv) Coinfection dynamics: 

(1) Where is enhancement happening? 

(a) Mouse co-infection facilitates mouse-to-tick Babesia transmission. 

(2) Wanted to test this dynamic in the field. Results from Rhode Island and Connecticut sites. 

(a) Tracked infection rate of mice over time 

(b) Found nymphs were more infected over three years with Borrelia than Babesia (expected 

result based on previous research) 

(c) Modeled probability of uninfected mice acquiring babesia compared to a mouse that is 

already infected with Borrelia. 

(d) Preliminary data shoes that Borrelia does not increase the probability that the mouse will 

acquire Babesia.   

(e) Babesia may be enhancing B. burgdorferi 

(f) Had difficulty finding uninfected mice early in the season.  

(g) Found that early in the season, most mice had babesia or were co-infected early in the 

season.  Why? 

(i) Dr. Tufts in Diuk-Wasser lab found that 72 percent of ticks captured in April through July 

were infected with Babesia and could pass the infection to their embryos. None were B. 

burgdorferi infected.  

(ii) Still examining how important this is in the field 

(iii) Warmer winters may be facilitating this pathway 

(3) Conclusions:  

(a) Biological, ecological and environmental factors should be integrated to predict the 

probability of pathogen spread and to guide control.  

(b) Coinfection with established Borrelia burgdorferi may influence the probability of 

establishment of emerging pathogens.  

(c) More research needed on alternative transmission pathways such as vertical transmission in 

mice and its environmental influences. 



 
6) Eco-evolutionary dynamics: How does the host community and the landscape shape the abundance and 

strain diversity of Borrelia burgdoerferi? 

a) The “dilution” of biodiversity buffers hypothesis’ predicts host community impacts infection.  The 

dilution effect is the idea that more diverse hosts may lead to a reduction in ticks.  If other many other 

hosts besides the white footed mouse, the ticks will be feeding on animals that are less likely to be 

infected. Controversial hypothesis 

b) People have looked at fragmentation as a proxy for the dilution effect. 

c) Host diversity: increase pathogen diversity and abundance through pathogen-host specialization? 

d) B. burgdorferi has many strains.  More hosts may enable more infection. 

e) What is the role of deer? 

i) They are necessary to increase rate of infection. As deer abundance increases reaches a plateau in 

terms of hazard or risk.  An area with high abundance of deer may dilute the infection.  

ii) When you are trying to reduce deer, it may take a long time to see an effect.  Initially reduced deer 

may show an increase in transmission. 

f) two main study sites 

i) what happens to hosts on areas of low vs high biodiversity? 

ii) Study Sites: 

(1) Bock Island, RI 

(a) Lyme endemic, very low host diversity 

(2) Staten Island, NYC 

(a) Lyme emerging, highly fragmented 

(3) Results: Hazard not different in island vs mainland communities 

iii) In further studies, showed that low biodiversity does not result in higher infection rates. 

(a) Deer both amplify and decrease infection rates 

(b) Found no evidence in difference in Borrelia geotope frequencies in mainland vs island 

iv) Staten Island Site 

(1) She sampled sites across NYC and found most ticks in Staten Island parks.  Best predictor of 

having ticks are sites that are connected to each other physically. 

(2) Within Staten Island looked at connectivity of sites and found sites that were more connected 

were the most important predictors of ticks and infection. 

7) Conclusions:  

a) Deer have a complex role in the Lyme disease system: increase tick populations and reduce 

transmission of some tick-borne pathogens 

b) Host composition has complex interactions with tick-borne disease hazard and strain composition: 

relevance for control! 

c) Landscape connectivity (green spaces) in urban areas increase the hazard. 

8) Eco-epidemiology: What are the key factors influencing human exposure to tick borne disease? 

a) NYC has seen an increase in Lymes from travel and endemic cases, mostly on Staten Island. 

i) Pilar Fernandez has looked at how humans are influencing environment 

(1) Study at 8 sites on Staten Island looking at hazards  



 
(2) Deer movement 

(3) Collecting tick in homes and recording info about characteristics of the yard.   

(4) Understanding human behavior. Movement and knowledge, attitude and practices. 

ii) The Asian longhorned tick on Staten Island. Results to be released soon. 

9) Questions:  

a) Questions: Have you tested any of the H. longicornis for pathogens? 

b) Answer: We are waiting for more of a system to test for them.  So far no one has heard of any 

pathogens in ticks as far as I have heard. 

c) Questions: Your study that involved trapping animals in Maine did you differentiate between white-

footed and deer mice? 

d) Answer: Have not yet analyzed all the data but should be included.  

e) Question: Is there potentially an immune response? 

f) Answer: Found an effect on the transmission of ticks.  That is probably mediated. Don’t know yet  

g) Question: Your hypothesis about greater infection in coinfected ticks is interesting.  Dr. Krause 

published in the New England Journal of Med that when a patient has Lyme and Babesia, Lyme is found 

3 times more frequently in the blood.  This certainly plays out in the patients I work with as well as my 

own experience. 

h) Answer: We did find an increase in the blood and that may be the mechanism. 

Please email Natalie (neisner@ipminstitute.org) if you would like copies of the Tick Management Options 

document or have suggestions for speakers for future working group calls. 

These notes are for a Working Group call on December 12th. Future calls will continue to fall on the second 
Wednesday of each month at 1 PM Central time.  

The Public Tick IPM Working Group is funded by the USDA National Institute of Food and Agriculture, Crop 

Protection and Pest Management Program through the North Central IPM Center.  
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