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Lyme disease is one of the most important vector-associated diseases in the United States and the 5th most common nationally notifiable disease. There are around 30,000 to nearly 40,000 cases reported to the Centers for Disease Control and Prevention (CDC) each year, which likely represents only 10% of the diagnosed cases. The disease is caused by the bacterium, Borrelia burgdorferi, which is transmitted in the eastern and mid-western U.S. by the bite of the blacklegged tick, Ixodes scapularis, which is more commonly known as the deer tick. In 2010, 94% of Lyme disease cases were reported from 12 states: Connecticut, Delaware, Maine, Maryland, Massachusetts, Minnesota, New Jersey, New Hampshire, New York, Pennsylvania, Virginia, and Wisconsin. Delaware and Connecticut had the highest incidence of disease with 73.1 and 55.0 cases per 100,000 population, respectively. A related tick, the western blacklegged tick, is responsible for the transmission of the Lyme disease bacteria in the Pacific coastal states. The “deer” tick is also responsible for transmitting the agents of human babesiosis and granulocytic anaplasmosis, two emerging tick-borne infections in the U.S. that have also seen a notable increase in human cases in the past decade. Furthermore, Ixodes scapularis may have single or multiple infections with any three of these pathogens, which would increase the likelihood of co-infection and possibly complicate diagnosis and treatment.
Lyme disease was described from a cluster of human cases in the Lyme area of Connecticut in the mid-1970s. The identification of the Lyme disease agent and Ixodes scapularis as the vector for this pathogen followed in 1982. Since that time, scientists at The Connecticut Agricultural Experiment Station (CAES) have been at the forefront of Lyme disease related research, developing some of the first antibody tests, first isolating the pathogen from wildlife, studying the ecology of the disease, and evaluating many tick control strategies.  Over the last three decades, we have seen infected ticks expand their range, putting more people at risk of tick bite and acquiring Lyme disease.
In the early 1980s, populations of Ixodes scapularis were identified at a number of coastal sites along the northeastern coast from northern Massachusetts to New Jersey, but few were present at inland locations, a pattern originating from past geologic history and land use patterns. Subsequently with restoration of habitat (reforestation) and hosts in the 20th century, the northern population of Ixodes scapularis increased in abundance and expanded geographically from those early coastal sites. For example, we know from Experiment Station surveys of white-tailed deer that neither the tick nor the Lyme agent was present in northwestern Connecticut in 1980. That region of the state later had some of the highest rates of Lyme disease in Connecticut. The southern Mid-Atlantic States, such as Maryland and Virginia, have seen a steady, dramatic rise in reported Lyme disease cases this past decade. A separate, independent population of Ixodes scapularis in the upper mid-west has also been expanding southward. A least a few cases of Lyme disease have been reported from most states, the District of Columbia, and Canada, although in some cases the source of infection is unclear.
We find that individuals in suburban residential developments with adjacent wooded tracts, and those with rural homes in woodland environments, where there are abundant hosts for the tick, have the highest risk for Lyme disease. Consequently, tick bite prevention and the control of vector ticks in residential locations has been the main approach to reducing the risk of Lyme disease. My research and that of other investigators have studied a variety of vector control approaches to determine their efficacy in reducing tick abundance. My work has included personal protective measures, host management, vegetative or habitat modification, acaricide applications, host-targeted acaricides to mice and deer, biological control, and control with botanically-derived compounds. Most of these approaches have met with varying degrees of success, but more work needs to be done, and the incidence of Lyme disease continues to increase. The ecological dynamics of Lyme disease are complex, involving a two-year life-cycle and many reservoir-competent and reservoir-incompetent hosts, complicating the effectiveness of any single tick management strategy. 
While the ground application of acaricides can provide highly effective, local tick control, environmental concerns have restricted their acceptance and broad use. Interest in natural, organic, and herbal products have been on the rise in recent years and my research the past several years has focused on biological and “natural” product tick control with support from the CDC. Largely through our studies, an entomopathogenic fungus, Metarhizium anisopliae, has been registered with the U.S. Environmental Protection Agency (EPA) and the states for tick biological control. A product with this naturally occurring soil fungus is anticipated to be commercially available in 2014. Another example of the Experiment Station’s work is in vegetative management. A study conducted by our colleagues in Maine found that blacklegged tick populations were twice as numerous in barberry-infested forests as in adjacent forests without barberry. Our scientists at CAES had also found significant differences in tick abundance between barberry-infested and barberry-free areas. We discovered that ticks in Japanese barberry infestations had an elevated prevalence of infection with B. burgdorferi and that the removal of this invasive plant could reduce the number of spirochete-infected deer ticks by nearly 60%.

Few studies have been done using an integrated tick management approach to control ticks in the environment. I and other scientists at the Experiment Station will be evaluating an integrated tick management approach to control ticks and reduce the risk of Lyme disease through a new cooperative agreement with the CDC. We also hope to quantify the epidemiological outcomes of our interventions focusing on ticks or vertebrate reservoirs to provide a better understanding of the ability of Lyme disease prevention and control strategies to reduce risk. Prevention remains a key component in the management of Lyme disease, but without better approaches to reduce exposure to infected ticks, many people will continue to contract Lyme disease or one of the other tick-associated diseases.

Information on the ticks, disease agents they transmit, personal protection measures, and various tick management strategies can be found in the Experiment Station’s Tick Management Handbook at www.ct.gov/caes.
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