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Good afternoon Madam Chair and Members.  I am Dr. Mark Starr, Acting Chief of the Division of Communicable Disease Control, within the California Department of Health Services (DHS).  Thank you for inviting me to testify regarding the current scientific information and recommendations for diagnosis, treatment, and reporting of Lyme disease.

Lyme disease is caused by a bacterial organism called Borrelia burgdorferi and in California is transmitted by the bite of the western black-legged tick.  Lyme disease was first described in 1977 as a cluster of arthritis in children and adults near Lyme, Connecticut.  The Centers for Disease Control and Prevention (CDC) made Lyme disease a nationally notifiable condition in 1982.  Over 157,000 cases have since been reported nationwide, making Lyme disease the most frequently reported vector-borne disease in the United States.  The first human case recognized in California occurred in 1978 in a hiker from Sonoma County.  Passive surveillance for Lyme disease cases began at the DHS in 1989; as of 2002, over 2,000 cases have been reported to DHS.  I will discuss surveillance in just a moment.

Early symptoms of Lyme disease occur 3 to 30 days after the bite and attachment (for at least 24 hours) of an infected tick.  Symptoms of early Lyme disease can include erythema migrans (EM), described as a red, blotchy, expanding rash, accompanied by fever, headache, neck ache, muscle, and joint pain.  The EM is not always present or may go undetected by a patient or physician if it occurs in a location difficult to see (e.g., scalp) or if the patient has dark skin.  Weeks to months after the bite of an infected tick, the bacteria can spread in the body, and may result in heart problems and neurologic abnormalities (such as one-sided facial palsy), or numbness and pain in arms and legs. If left untreated or improperly treated, late Lyme disease can occur weeks, months, or years after infection.  Chronic arthritis, manifested as recurrent swelling of one or a few joints, is the most common feature of late Lyme disease.  Chronic muscle pain and neurologic changes, such as memory loss and difficulty in concentrating, may also be present. 

Diagnosis is based primarily on a patient having symptoms typical of Lyme disease and supportive history, such as exposure to ticks or environments where ticks occur.  Blood tests provide important supplementary information for patients suspected of having Lyme disease. The most frequently used test is the enzyme immunoassay, or ELISA. However, because the ELISA can cross-react with many other diseases, the CDC, the Food and Drug Administration, and others recommend that laboratory testing for Lyme disease should be done using a two-step procedure: an initial ELISA as a screening test, followed by Western immunoblotting, a more specific test for Lyme disease antibodies.  When used for patients for whom the clinical symptoms and history strongly suggest Lyme disease, this two-step test procedure is highly reliable at differentiating Lyme disease from other possible causes of illness.  Nevertheless, false-negative test results can occur, particularly early in the disease (< 4-6 weeks after infection).  Also, because of possible cross-reaction with other diseases, false-positive results can occur as well. Either way, erroneous laboratory results can lead to delays in proper diagnosis and treatment. 

Guidelines for the treatment of Lyme disease were developed and published by an expert panel of the Infectious Diseases Society of America in 2000.  Oral antibiotics, such as doxycyline or amoxicillin, are effective in treating early disease, whereas intravenous antibiotics, such as ceftriaxone, are used for late-stage symptoms, particularly neurologic symptoms.  With proper treatment, most Lyme disease patients recover, though complete resolution of symptoms is often slow: sometimes up to 6 to 24 months.

Disease surveillance is a core government function that provides the basis for investigations, interventions, and targeting resources for control and prevention activities by public health authorities.  Disease reporting, in turn, is a critical disease surveillance tool.  Title 17 of the California Code of Regulations (Sections 2500-2638) specifies the requirements for both provider-based (80+ diseases) and laboratory-based (25+ diseases) reporting of diseases of public health importance.  Health care providers and laboratories report to local health departments.  The local health departments evaluate and investigate the reports as needed and submit them to DHS for review. 

The responsibilities of DHS after receiving surveillance data and reports from the local health departments are to process and review the case reports, analyze the data for trends, outbreaks, and unusual diseases, produce summaries and recommendations, and report results to the CDC.  DHS also supports and assists local health departments with case investigations, control, and prevention.  Summary reports are available online.

All reporting is based on National Surveillance Case Definitions (as established by the Council of State and Territorial Epidemiologists and CDC).  Surveillance case definitions are created for the purpose of standardization, not patient care; they exist so that health officials can reasonably compare the number and distribution of "cases" over time and between regions.  Whereas physicians appropriately err on the side of over-diagnosis, thereby assuring they do not miss a case, surveillance case definitions appropriately err on the side of specificity, thereby assuring that they do not inadvertently capture illnesses due to other conditions.  As adopted by the Council of State and Territorial Epidemiologists, a case of Lyme disease is defined for national surveillance purposes as either the erythema migrans rash I mentioned earlier that is diagnosed by a physician and at least 5 cm in diameter, or at least one objective manifestation of late Lyme disease (musculoskeletal, cardiovascular, or neurologic) with laboratory confirmation of Borrelia burgdorferi infection using the two-step blood test.

Several steps are required to ensure that a case of Lyme disease is captured in the surveillance system. First, a patient must seek medical care. Second, the physician must suspect or diagnose Lyme disease. Third, the physician must contact the local health department to report the case or suspected case.  Finally, the report must be evaluated by the local health department to verify that it fulfills the criteria of the surveillance case definition. DHS attempts to encourage all these steps through an education program targeting the public and physicians.

DHS has a tick-borne diseases program that focuses on surveillance, prevention, education of health care providers and the public.  Public Health Biologists in the Vector-Borne Disease Section (VBDS) routinely survey for ticks in many areas of California, often in collaboration with local vector control agencies.  Warning signs are posted in areas where large numbers of ticks are found.  Western black-legged ticks have been tested for the agent of Lyme disease since 1989.  VBDS staff give presentations on tick-borne disease ecology and prevention to the public, other agencies, and physicians.  We also conduct independent and collaborative studies with university researchers on the ecology, epidemiology, and control of tick-borne diseases.

As part of our on-going education program, many projects have been conducted to improve Lyme disease education targeting both the public and medical community.  

Specifically:

1. A new, informative, brochure on Lyme disease has been produced. Since its publication in 2002, over 10,000 brochures have been distributed to the public directly or through other agencies.  Over 2,000 copies of the brochure have been distributed directly to physicians.  The brochure can also be downloaded from the DHS website.


2. A Tick Warning Sign has been revised to be more durable for posting on trails and contains useful information such as the actual size of ticks.  It has been published in both English and Spanish.


3. Twice yearly press announcements on tick activity have been released, in fall to coincide with increased adult tick activity and in spring to coincide with increased presence of the early tick life stage, the nymph.


4. Two epidemiological updates on Lyme disease have been published in the California Medical Board's Medical Alert newsletter, sent to over 60,000 licensed physicians throughout the state in October 2001 and February 2002. 


5. A physician education survey on Lyme disease awareness in California was distributed via the Medical Alert in February 2003. Results were published one year later in the February 2004 Medical Alert. Results from the survey will be used to define areas for a physician-directed education program including possible production of tick-testing guidelines and emphasis on the importance of disease reporting.


6. Information available on Lyme disease has been enhanced on our DHS web site at http://www.dhs.ca.gov/ps/dcdc/disb/disbindex.htm.  A tick-testing database is available to provide physicians with an indication of risk for their patients. The material described above is also available on our Web site.

Senate Bill 1115 (Chapter 668, Statutes of 1999) created the Lyme Disease Advisory Committee to advise DHS on its Lyme disease education program.  The advisory committee is made up of members from the Lyme Disease Resource Center, Lyme disease support groups, physicians, academia, local health jurisdictions, and DHS.  A broad range of views is represented on this committee, allowing for important exchanges of ideas on Lyme disease education. 

California's residents and visitors will increasingly contact Borrelia burgdorferi-infected ticks as communities expand into areas where there was once only wildlife.  Recreational activities in natural areas will similarly increase, placing people in contact with ticks; therefore, both physicians and the public need to be aware of the risks of Lyme and other tick-borne diseases. 

Thank you for the opportunity to present to the committee on Lyme disease diagnosis and reporting in California.  I am available to answer any questions that the Committee may have.
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