Ticks, Lyme Disease
& Recommended Procedures & Precautions 

___________________________________
Lyme Disease Basics
Lyme disease is caused by the bacterium Borrelia burgdorferi and can be transmitted to humans by a blacklegged or “deer” tick (Ixodes scapularis) infected with the bacterium. Lyme disease is the most commonly reported tick-borne disease in the United States. Maryland and Northern Virginia, as well as most of New England, are home to the highest rates of infection.

Worksites with woods, bushes, high grass, or leaf litter are likely to have more ticks. Outdoor workers should be extra careful to protect themselves in the late spring and summer when young ticks are most active. 

If left untreated, a Lyme disease infection can spread to joints, the heart, and the nervous system.  Most cases of Lyme disease can be treated successfully with a few weeks of antibiotics. 
Tick Behavior & Lyme Infection

Ticks do not jump, fly, or drop from trees, but grasp passing hosts from the leaf litter, tips of grass, etc. Most ticks are probably picked up on the lower legs and then crawl up the body seeking a place to feed. Adult ticks will, however, seek a host (i.e., deer) in the shrub layer several feet above the ground. 
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(Scale above in 1/16ths of an inch.)
Most (about 98%) Lyme disease cases are associated with the bite of the nymphal stage of the blacklegged tick, of which 10-36% may be infected with Lyme disease spirochetes. 

Nymphal blacklegged ticks are very small (about the size of a pinhead), difficult to spot, and are active during the late spring and summer months. 

Adult blacklegged ticks are active in the fall, warmer days in the winter. They are larger, easier to spot, and therefore associated with fewer cases of Lyme disease (though infection rates are higher). 

If you cannot avoid tick infested areas, take the following (CDC recommended) precautions:
· Wear light-colored, tight-weave, long-sleeved shirts, long pants, socks, close-toed shoes, and hat.
· Apply 20-40% DEET or Repel (Lemon eucalyptus) or other tick repellent to exposed skin or clothing- but not to under clothing. Reapply as directed.

· Apply permethrin insecticide to clothing (if not already using DEET on clothing)-but DO NOT APPLY TO SKIN.  Apply especially to shoe tops, socks, and lower portion of pants. One application of permethrin typically stays effective through several washings.
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Tuck pant legs into sock or boot tops to help delay ticks from getting to skin and biting.
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· When you get back from the field, carefully inspect the entire body and remove any attached ticks (see instructions below). Immature ticks are very small and may be hard to see- remember to check your hair, underarms, and groin for ticks.  Most people are unaware that they have an attached tick without a careful check. 

· Remove, wash, and dry your clothing. Unattached ticks brought in on clothing can potentially result in a later tick bite. Blacklegged ticks can survive for many days if humidity is above 65%, and can also survive a warm or hot water wash, but they cannot withstand one hour in a hot dryer. 
· Take a hot shower- wash off DEET with soap and water and re-check for ticks.
Removing an attached tick:
Remove the tick using thin-tipped tweezers or forceps to grasp the tick as close to the skin surface as possible. 
Pull the tick straight upward with steady even pressure. This should remove the tick with the mouthparts intact.
Don’t attempt to smother the tick with petroleum jelly, nail polish, etc.
Lyme Disease Transmission
It takes 36-48 hours or more for transmission of Lyme to occur from an attached tick and not all ticks are infected. Therefore, a tick bite does not necessarily mean a person will get infected. 
Prompt removal of an attached tick will reduce the chance of infection. The probability of transmission of Lyme disease spirochetes increases the longer an infected tick is attached.
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Lyme disease may result from an unrecognized tick rather than a tick that was detected and removed, as the primary Lyme disease rash is sometimes found at a different location than the detected tick. 
It is not unusual to have more than one tick attached at one time. 
Lyme Disease Symptoms
The Lyme disease bacterium can infect several parts of the body, producing different symptoms at different times.  Not all patients with Lyme disease will have all symptoms, and many of the symptoms can occur with other diseases as well.  Lyme symptoms may be diagnosed as “spider bite” by doctors who are unfamiliar with the disease. If you believe you may have Lyme disease, it is important that you consult your health care provider for proper diagnosis. Whenever possible, save any ticks you remove from your body, especially those that resemble the blacklegged tick, in a jar of rubbing alcohol for identification.  Testing for Lyme infection is also available.
Typical symptoms include:
· An expanding circular/bulls-eye rash (called erythema migrans) at the site of the tick bite

· Fever 

· Joint and muscle pains 

· Headache 

· Chills 

· Fatigue 

· Swollen lymph nodes 

The first sign of infection is usually a circular rash called erythema migrans or EM.  This rash occurs in approximately 70-80% of infected persons and begins at the site of a tick bite after a delay of 3-30 days.  A distinctive feature of the rash is that it gradually expands over a period of several days, reaching up to 12 inches (30 cm) across. The center of the rash may clear as it enlarges, resulting in a bull's-eye appearance.  It may be warm but is not 
usually painful.  Some patients develop additional EM lesions in other areas of the body after several days. 
Patients also experience symptoms of fatigue, chills, fever, headache, and muscle and joint aches, and swollen lymph nodes. 
Untreated, the infection may spread to other parts of the body within a few days to weeks, producing an array of discrete symptoms.  These include loss of muscle tone on one or both sides of the face (called facial or "Bell's palsy), severe headaches and neck stiffness due to meningitis, shooting pains that may interfere with sleep, heart palpitations and dizziness due to changes in heartbeat, and pain that moves from joint to joint.  Many of these symptoms will resolve, even without treatment.
After several months, approximately 60% of patients with untreated infection will begin to have intermittent bouts of arthritis, with severe joint pain and swelling.  Large joints are most often affected, particularly the knees. In addition, up to 5% of untreated patients may develop chronic neurological complaints months to years after infection.  These include shooting pains, numbness or tingling in the hands or feet, and problems with concentration and short term memory. 
Most cases of Lyme disease can be cured with antibiotics, especially if treatment is begun early in the course of illness.  However, a small percentage of patients with Lyme disease have symptoms that last months to years after treatment with antibiotics.  These symptoms can include muscle and joint pains, arthritis, cognitive defects, sleep disturbance, or fatigue.  The cause of these symptoms is not known.  There is some evidence that they result from an autoimmune response, in which a person's immune system continues to respond even after the infection has been cleared.
Other Tick-Borne Diseases in the Mid-Atlantic Region 

Ehrlichiosis: The lone star tick can carry bacteria that causes Ehrlichiosis.  Symptoms are very similar to Lyme disease, except that the circular/bullseye rash (erythema migrans) is absent. See http://www.cdc.gov/ticks/diseases/ehrlichiosis/faq.html for more information.

Babesiosis: Babesiosis is caused by microscopic parasites that can be carried in black-legged ticks. Infection can range from asymptomatic to life threatening. Most human cases occur in the summer when black-legged tick nymphs are active. Babesiosis is treatable and preventable. Symptoms are flu-like including fever, chills, sweats, headache, body aches, loss of appetite, nausea, and fatigue. See http://www.cdc.gov/babesiosis/factsheet.html for more information.

Southern Tick-Associated Rash Illness (STARI): This illness starts with a rash similar to the circular/bullseye rash (erythema migrans) seen in Lyme disease, but is the result of the bite of an infected lone star tick (not the black-legged tick). The rash may be accompanied by fatigue, fever, headache, muscle and joint pains. Unlike Lyme disease, STARI has not been linked to any arthritic, neurological, or chronic symptoms. Rash and accompanying symptoms usually resolve promptly following treatment with oral antibiotics. See http://www.cdc.gov/ncidod/dvbid/stari/
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This document is comprised of recommendations by the Centers for Disease Control, the Occupational Safety and Health Administration, and the Connecticut Agricultural Experiment Station, and was compiled for the National Park Service, National Capital Region, Inventory & Monitoring group, housed at the Center for Urban Ecology in Washington DC. It may be copied, printed and distributed without permission as long as the information is not altered.
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