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Tick-Associated Diseases: Symptoms,
Treatment and Prevention

Alice Anderson and Elizabeth Chaney

ABSTRACT

According to the Centers for Disease Control and Prevention (CDC), there are eleven tick-associated diseases prevalent
in the United States. Most commonly diagnosed are Lyme disease, anaplasmosis (ehrlichiosis) and babeisois, with
Lyme disease being the most common vector-borne disease in the country. In southeastern states, studies have shown
the prevalence of southern tick-associated rash illness (STARI), which is similar to Lyme disease. Healthy People 2010’s
14-8 objective is to reduce Lyme disease, with a “44 percent improvement” by the year 2010. A key component for suc-
cess of this objective is to provide the public with important information that can yield early detection or prevention
against tick-associated disease, such as Lyme disease. Additionally, awareness of signs, symptoms and how to protect
oneself from tick-borne illnesses is critical for individuals living in regions where these diseases are most prevalent.
Therefore, the purpose of this paper is twofold: (1) to convey the signs, symptoms, and clinical tests for early detection
of Lyme disease and STARI, and (2) to provide guidelines and discussion of some treatment controversies for health
educators to utilize in educating the public on personal protection against tick-associated illnesses.
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INTRODUCTION

According to the Centers for Disease
Control and Prevention (CDC),! there are
11 tick-associated diseases prevalent in the
United States. The most commonly diag-
nosed diseases are Lyme disease, anaplasmo-
sis (ehrlichiosis) and babeisois, with Lyme
disease being the most common vector-
borne disease in the country. In 2007,27,444
cases of Lyme disease were reported, which
resulted in a national average of 9.1 cases per
100,000 persons. The states with the most
reported cases are Connecticut (incidence
rate = 87.3), Delaware (incidence rate =
82.7), New Hampshire (incidence rate =
68.1), Massachusetts (incidence rate = 46.3)

and Maryland (incidence rate = 45.8).2 Ap-
proximately 20,000 new cases are reported
every year, and the northeastern, north
central, and Mid-Atlantic states continue to
exceed the average reported number.’ In the
southeastern states, studies have shown the
prevalence of a condition known as southern
tick-associated rash illness (STARI), which
is similar to Lyme disease.* Additionally,
recent reports have shown an increasing
number of Ixodid ticks in the Midwest and
in extreme northeastern states.” Although
these states are most notably the ones with
the higher incidence rates of Lyme disease
and STARI, individuals residing in all states
should be aware of and know how to protect
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themselves from these diseases.
Bloodstream infections, such as Lyme
disease and other tick-borne illnesses, sig-
nificantly impact the direct and indirect
costs of health care. According to cost data
presented by Healthy People 2010, these
infections add approximately $3,517 to hos-
pital bills for the infected patient. For Lyme
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disease cases, if the illness is diagnosed in
the early stages, it amounts to about $174 in
direct costs for medical treatment. However,
with a delayed diagnosis of the illness, costs
incurred can range from $2,228 to $6,724
per patient, in the first year of treatment.®
Clearly, an early diagnosis is essential, for
many reasons, but in a time when health
care costs are soaring for most Americans,
it is critical for individuals to understand
how to recognize the signs and symptoms
of these tick-associated diseases.

Lyme disease is a multisystem disorder,
“caused by the spirochete Borrelia burgdorferi
and is transmitted to humans by the bite of
infected blacklegged ticks.”***® Symptoms
of the disease can range from fever to sus-
tained heart and nervous system problems.
STARI, on the other hand, is similar to Lyme
disease, and has been linked to bites from
Amblyomma americanum (lone star) ticks
living in southeastern states, but researchers
have failed to provide evidence that STARI
is more than a self-limiting skin condition.*
Either way, the rising trends of these types
of bloodstream infections, regardless of se-
verity level, indicate the urgency for better
public education on signs, symptoms and
personal protection. Additionally, Healthy
People 2010’s 14-8 objective for the nation
is to reduce Lyme disease, with a “44 per-
cent improvement” by the year 2010.° A key
component for success of this objective is to
relay important information that can yield
early detection or prevention against Lyme
disease. Therefore, the purpose of this paper
is twofold: (1) to convey the signs, symp-
toms, and clinical tests for early detection of
Lyme disease and STARI, and (2) to provide
guidelines and discussion of some treatment
controversies for health educators to utilize
in educating the public on personal protec-
tion against tick-associated illnesses.

SYMPTOMS/CLINICAL TESTS

The CDC recognizes that early detection
of Lyme disease is “important to resolve
current signs and symptoms, eliminate
B. burgdorferi infection, and prevent later
complications.”!®?? In most individuals,
diagnosed with Lyme disease (70-80%), a
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red rash, that tends to expand across the
surface of the skin, appears within 2-32
days after the tick is removed or detached.
The site of the tick bite, where the rash
originates, is referred to as the primary
erythema migrans (EM). The rash serves as
a main clinical marker for early detection;
however, the rash may go unnoticed in some.
According to the CDC, to be considered as
early disease, the rash should be > 5 cm in
diameter, and it must be 2.5 inches or greater
in diameter to be considered a surveillance
case; however, it is important to note that
the surveillance measurements should not
be used to diagnose cases.” These measure-
ments can result in problems with diagnosis
and treatment, and is the foundation of one,
out of several, controversies that private
Lyme disease foundations cite, regarding
treatment issues.?

If the rash is spreading at a rate of %2 to
% inches each day, then it is a sign for early
Lyme disease; however, a hypersensitivity
reaction can occur with a tick or insect bite
that can disappear within 24-48 hours.
Rashes, from tick-borne illnesses, can occur
anywhere on the body, and are typically red,
with a defined center. In approximately 5%
of cases, the rash can be accompanied by
swelling and scabbing. Additionally, symp-
toms such as muscle pain, fever, fatigue,
headache, chills and neck stiffness occur in
about 80% of cases.!

The symptoms of tick-borne illnesses can
worsen as time progresses. Days or weeks
after the initial tick bite occurs, muscle
pain, debilitating fatigue, and cardiac and
neurological problems can arise. In 10-15%
of cases, neurological problems occur, due
to lack of early detection.' The most com-
mon problems, as a result, are Bell’s palsy,
meningitis and radiculoneuropathy (pain
in affected nerves).! Four to 10 percent of
untreated patients experience Lyme carditis,
which involves intermittent atrioventricular
heart block. Lyme arthritis (chronic arthri-
tis), joint swelling and numbness within
extremities can occur, as well. It is important
to note that symptoms are case-specific,
and can vary in severity; however, there
is no way of knowing in advance how an
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individual will react to exposure to the dis-
ease. Therefore, it is imperative that health
educators communicate risks and how to
detect and prevent these types of diseases
to the public.!

Erythema migrans (EM) are also present
with bites of A. americanum ticks, and have
been reported in cases of STARI in several
southeastern states.” Although the effects
and natural progression of STARI are not
completely clear, it is imperative that health
educators do not exclude the possibility of
chronic conditions, associated with this
illness, when communicating risks to the
public.

Clinical tests are needed to confirm a
Lyme disease case and if an individual sus-
pects Lyme disease (or any tick-associated
illness), a physician should be consulted. In
some cases, an EM rash may not be pres-
ent; therefore, the disease may be difficult
to diagnose; however, antibodies to spiro-
chetes can be detected through a blood test.
Physicians can detect the antibodies to the
bacteria that cause Lyme disease 3-4 weeks
after the onset. A time span between initial
tick contact and test results can be inef-
fective in early detection. Therefore, many
public health organizations suggest newer
tests, such as a two-stage serological test,
which is a sensitive screening method for
Lyme disease.'

Typical treatment measures for a Lyme
disease case involve one of several types of
antibiotics. Usually, the patient is prescribed
an antibiotic (such as tetracylines, most
penicillins and some cephalosporins) for
approximately 14-28 days; however, a doctor
may want the patient to partake in a longer
treatment plan, if necessary.' According to
the CDC, “patients treated in the early stages
of the disease usually recover rapidly and
completely with no subsequent complica-
tions. While a few patients (<10%) fail to
respond to antibiotic therapy, retreatment
is rarely needed”.!*® However, chronic
symptoms result in controversial treatment
times. These symptoms are termed Chronic
Lyme Disease (CLD), which is a contro-
versial term that is used to describe a wide
array of patients with symptoms of chronic
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fatigue, pain and neurocognitive disorders."
According to treatment trials of CLD, con-
ducted by the National Institutes of Health
(NIH), no evidence has shown to support
the existence of CLD from present or past di-
agnoses of Lyme Disease; however, the severe
symptoms that some possess (fatigue, pain,
neurocognitive problems) are very real for
many people who have suffered from Lyme
Disease or post Lyme disease syndrome
(PLDS). Also, the NIH trials do not support
extended antibiotic treatments for patients
with symptoms of CLD, as the result may
be potentially dangerous for patients, who
use antibiotics without a bacterial infection
present. This controversy has spurred several
Lyme Disease Associations to emphasize the
importance of including physician educa-
tion for chronic Lyme treatment (in some
form), since in their experience advanced
cases are often the result of misdiagnosis
or under-treatment of tick bites.! However,
H. M. Feder reports that the recommended
extended antibiotic treatment has proven
not to be effective, as shown through the
NIH trials. "' This information is particu-
larly important for health educators, who
are educating the public on Lyme disease, as
the controversial CLD debate and extended
antibiotic treatment is a topic that patients
should discuss with their physician, should
a tick bite and subsequent CLD symptoms
occur. Patients need to understand that
NIH placebo trials do not support the use
of extended antibiotic treatments in the
event of CLD symptoms; however, these
symptoms have been cited as debilitating
for many individuals.

TICK BIOLOGY AND PREVENTION

Prevention of exposure to ticks is the first
line of defense against tick borne disease. In
Northeastern states, where the Lyme disease
tick (Ixodes scapularis) is a common pest,
exposure and infection, year after year, is
common, especially since immunity does
not develop after infection. Ticks, their
animal hosts (deer and white-footed mice)
and backyard habitats next to woodlots
are common in this part of the United
States. Children and adults using outdoor

recreation areas and outdoor play areas are
especially vulnerable to exposure. Exposure
prevention is not always practical and tick-
bite victims are often treated with antibiotics
for infection prevention.

Tick exposure is also common in South-
eastern states, especially in recreational
areas, such as state parks. Here, the “black
legged tick” Ixodes scapularis is found, but
it is thought that the immature ticks, which
are typically the source of infection, do not
usually bite humans. Other recent reports
have indicated that ticks and tick borne
diseases are spreading in the U.S. and around
the world.>'? Disease risk in the Southeast,
especially in coastal areas, may be more
severe due to immature and adult ticks of
Amblyoma americanum ticks, which are a
very common occurrence in early spring
and summer in the area. Figure 1, provided
by the CDC, " indicates the relative size of
immature and adult ticks.

HOW TO EDUCATE THE PUBLIC
ON PERSONAL PROTECTION

The “take-home” message for health
educators, from the information presented
in this article, is that educating the public
on the signs, symptoms and tick-associated
disease prevention is critical in helping
meet the Healthy People 2010, 14-8 objective
of reducing the incidence rates of Lyme dis-
ease. Awareness of other tick-borne disease
potential and of the seasonal occurrence
of tick species in different regions is also
important for prevention education. The
best defense against these diseases is to limit
exposure to ticks, which can be maximized
by more specific information for each re-
gion. The CDC’s Division of Vector-Borne
Infectious Diseases'* provides simple tips
for personal protections.

« Avoid tick-infested areas, such as wooded
areas with tall grass and leaf litter.

Figure 1. Size of Immature and Mature Ticks'3
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* Be careful and take appropriate precau-
tions in the summer months (May, June, July),
as these are the peak times for transmitted
tick-associated diseases, particularly Lyme
disease.

+ When walking through infested wooded
areas, try to avoid contact with tall grasses
and leaf litter.

+ Talk to local health departments about
what areas to avoid.

+ To keep ticks off your skin, use repellent
with 20-30% DEET on all exposed skin and
clothing.

* Permethrin is a repellent that can kill ticks
on contact; it is available for purchase at many
outdoor equipment stores.

+ Wear clothing that completely covers
your skin and tuck your pant legs into shoes/
boots to help keep your skin from becoming
exposed.

+ Check your clothes and exposed skin for
ticks before going indoors. Inspect yourself for
ticks once you disrobe and wash all clothing in
hot water. Dry clothing for at least one hour
on a hot setting.

« Perform daily checks for ticks after being
outdoors; make sure to inspect all parts of
your body.

« If you find a tick on your body, monitor
the situation closely and be cognizant of the
signs of a tick-associated disease. In addition,
when removing the tick, it is important to
use a set of fine-tipped tweezers to get a firm
grasp and pull it away from the body. Wash
area with warm, soapy water and monitor
the area. Do not use nail polish, Vaseline, a
match, etc. to remove the tick as this causes
them to regurgitate body fluids that contain
pathogens.™

« After removing the tick, disinfect the in-
fected area with rubbing alcohol or a topical
antibiotic.!

+ Save the tick for a reference, in case
tested is needed. “A live tick can be placed in
a crush proof container with a blade of grass
to keep it alive (a sealable plastic bag also will
work).”1*¥ DNA of dead ticks can be analyzed;
therefore, store in 70-80% ethyl alcohol (rub-
bing alcohol) for testing purposes.'

186 American Journal of Health Education — May/June 2009, Volume 40, No. 3

In addition to the information provided
by the CDC, the Infectious Diseases Society
of America provides a fact sheet to be used
to educate the public on practical guidelines
for diagnosis and treatment of Lyme disease.
See Figure 2 for the fact sheet provided by
the Infectious Diseases Society (http://www.
idsociety.org/lymediseasefacts.htm)." This
information can be used to disseminate
to the public for increased awareness and
knowledge about Lyme disease.

Communicating health information to
the public is most successful when multi-
level interventions and outlets are utilized to
present the information to the public.'® For
example, a one-level approach, such as a me-
dia campaign, is less successful than coupling
the media campaign with community-based
programs and policy changes to support en-
gagement in the preventive behavior changes.
In this case, informing the public on ways
to protect against tick bites, and ultimately
tick-borne illnesses, should occur in various
settings (school, community, worksite and
health care settings) and should use multiple
health communication approaches. As with
any health education initiative, health com-
munication should be audience-centered,
meaning the needs of the public should be
met and all educational approaches should be
tested for appropriateness and effectiveness.
The segments of the population in which the
education is directed should provide insight
into preferred channels and formats of educa-
tional delivery." Utilizing the communication
process, as described by Freimuth, Linnan,
and Potter,"” will help guide public health
educators to communicate the information
on tick-born illnesses to the public more
efficiently and effectively. In brief, the com-
munication process involves the following:

+ Analysis of the audience — in this step, the
health educator should conduct a needs assess-
ment and segment the audience based on a set
of criteria (i.e. demographics, behaviors, atti-
tudes, lifestyle). Prochaska’s Stages of Change
Model has been shown to be a successful model
to use in determining the level of readiness to
change; this may be beneficial in determining
the types of messages to develop for segments
of the population. For example, for audience
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segments who are in the “precontemplation”
stage for adhering to protective behaviors
against tick born illnesses, messages should
be geared toward increasing their awareness
regarding tick born illnesses and the impor-
tance of protective behaviors.

* Developing the health message — In this
step, the public health educator should develop
clear, simple and positive messages of change
for the segmented population. These messages
should be pilot-tested for appropriateness and
effectiveness.

+ Identify credible sources of information
— In this step, the health educator needs to
identify sources of information that the audi-
ence deems credible. This may vary, depending
on the segment of the population.

* Determine the channel for communicating
the information to the audience — In this step,
the health educator should collect data on what
channels are preferred by the audience. This
is incredibly important for successful health
communication, and multiple channels may
be utilized."”

Responsibility VII of the CHES Re-
sponsibilities and Competencies of Health
Educators indicate that health educators
should “communicate and advocate for
health and health education.”’*"?) In doing
s0,itis important that health educators com-
municate risks and ways to protect against
these risks, when it comes to the public’s
health. Tick-associated diseases are prevent-
able when individuals understand personal
protection tips.

Approximately 98% of Lyme disease cases
are a result of the bite of a blacklegged tick
and the majority of these cases are associated
with individuals engaging in activities such
as, yard work, recreational play and garden-
ing. Ticks do not drop from trees or jump
onto hosts; most grasp hosts that are passing
by leaf litter, tall grassy areas, etc. Relaying
this information, along with the personal
protection tips, provided by CDC," health
educators can help to reduce the incidence
rates of tick-associated illnesses, particularly
Lyme disease, which can lead to infection
within joints, the nervous system and the
heart, if left untreated.
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Figure 2. Infectious Disease Society of America Fact Sheet on Lyme Disease'*"?

Frequently Asked Questions about Lyme Disease

The following answers are based on clinical Practice Guidelines on Lyme disease developed for the Infectious Diseases Society
of America (IDSA) by a panel of researchers and medical doctors who treat patients for Lyme disease.

What is Lyme disease?
Lyme disease is caused by an infection with a type of bacterium called Borrelia burgdorferi, which is principally transmitted by the deer
tick (Ixodes scapularis). The tick typically feeds on small mammals, birds and deer but may also feed on cats, dogs and humans.
Research suggests the tick has to be attached to the skin for at least two days to transmit the Lyme bacteria.

How many people get Lyme disease every year?
About 20,000 Americans are reported with Lyme disease every year.

Are there are other illnesses transmitted by deer ticks?
Yes. Although less common than Lyme disease, HGA (human granulocytic anaplasmosis, formerly known as human granulo-
cytic ehrlichiosis) and babesiosis are associated with deer ticks. However, as with Lyme disease, not all ticks carry these dis-
eases. HGA is an acute iliness caused by a bacterium called Anaplasma phagocytophilum and the most common symptoms
are headache, fever, chills and muscle pain. Babesiosis is a parasitic infection that affects the red blood cells and also can cause
viraHike symptoms. Babesiosis usually does not cause significant symptoms in healthy people. Severe babesiosis may occur in
people who are elderly or have compromised immune symptoms. Treatment for HGA or babesiosis typically includes a short
course of antibiotic therapy. However, most tick bites do not cause infection and babesiosis is only found in limited areas. While
it is important to take measures to avoid getting bitten by a tick, many thousands of people are bitten every year and do not
acquire any disease.

Is Lyme disease found everywhere in the United States?
Lyme disease has been reported in nearly all states, but more than 98 percent of all cases are found in Coastal New England
and the Mid-Atlantic States, as well as Wisconsin, Minnesota and Northern California.

What are the symptoms of Lyme disease?
The great majority of people who are infected with Lyme disease develop a large (three inches or more) circular, red rash sur-
rounding the site where a tick attached. They may also develop non-specific symptoms such as muscle and joint aches. Infection
occurs from three to 30 (average 10) days after a tick bite, but most people do not recall the bite because the ticks are small and
the bite usually is not itchy or painful. Less commonly, Lyme disease can cause arthritis, facial paralysis and other neurological
problems or an abnormally slow heart rate. While patients with Lyme disease may have muscle and joint aches, these symp-
toms usually accompany objective signs like the rash or arthritis and virtually never are the only symptoms in persons with Lyme
disease who have longer-term complaints. Not everybody who gets Lyme disease will notice the characteristic circular red rash
Also, many diseases and conditions other than Lyme disease can cause similar symptoms.

How is Lyme disease diagnosed?
When the characteristic skin rash is present, Lyme disease is diagnosed clinically based on visual inspection of the patient by the
doctor. For all other manifestations, Lyme disease is diagnosed based on the patients history and the doctor’s examination of
the patient in conjunction with a positive laboratory test result. The most commonly used laboratory test is a blood test which
determines whether the patient has developed antibodies to the Borrelia burgdorferi bacteria.

How is Lyme disease treated?
Treatment usually involves 10-28 days of oral antibiotics and is highly effective. When Lyme disease is diagnosed and treated
quickly, 95 percent of people are cured within a few weeks of treatment.

What about the other 5 percent?
The number of people who continue to have problems is very small. Most likely, their symptoms are related to one of the following:
= They never had Lyme disease at all and received the wrong treatment for their illness
= They had Lyme disease and another infection simultaneously and were only treated for Lyme disease
= They contracted a new iliness unrelated to Lyme disease but with similar symptoms
= They have again been bitten by the tick that causes Lyme disease

Continues on next page
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What if patients with Lyme disease who have the characteristic rash are not diagnosed and treated?
In that circumstance the rash will resolve within about one month. However, over the course of the next months slightly more
than half of such individuals will go on to develop a type of arthritis affecting the knee or other large joint, and about 10 per-
cent to 20 percent will develop neurological problems or an abnormally slow heart rate. These patients may require up to 28
days of antibiotic therapy.

Is treatment ever prescribed for someone who has been bitten by a tick, but does not have symptoms?
Routine antibiotic administration is not recommended for people who have been bitten by a tick and have no symptoms.
However, one dose of an antibiotic is recommended in cases in which all four of the following are true:
= The tick can be identified as an Ixodes scapularis deer tick and has been attached for 36 hours or more
= Preventive treatment can be started within 72 hours of removal of the tick
= The local rate of infection of these ticks with Borrelia burgdorferi bacteria is 20 percent or more
= There are no contraindications to the use of the antibiotic

Can't Lyme disease sometimes become on ongoing problem?
In rare cases, people who have been diagnosed with Lyme disease and properly treated have lingering symptoms, typically
generalized pain, joint pain and fatigue. These symptoms have been interpreted by some to suggest the presence of chronic
Borrelia burgdorferi infection.
However, an extensive review of scientifically rigorous studies and papers available to date, has determined that there is no con-
vincing biologic evidence to support a diagnosis of chronic Lyme disease after completion of the recommended treatment.
There is no doubt that patients with persistent symptoms are suffering, but many report non-specific symptoms that also are
associated with a number of other medical conditions. To be certain they receive the proper medical care, people who con-
tinue to have symptoms that persist after appropriate antibiotic treatment for Lyme disease should talk to their physicians about
whether the original diagnosis of Lyme disease was accurate or if they may have a different or new iliness.

But some people are receiving long-term therapy for Lyme disease and say its helping. Couldn't this be true?
Long-term therapy for so-called chronic Lyme disease can involve weeks, months and even years of intravenous antibiotics. Al-
though some people may feel better, it doesn't prove that the antibiotic cured or suppressed infection. Sometimes, the belief
that a treatment is helping can be enough to make people feel better. This is called the placebo effect and it is a well-document-
ed medical phenomenon. Antibiotics also have anti-inflammatory effects that may help alleviate certain symptoms. Or, in some
cases, patients may have another infectious disease that is responsive to antibiotics.

In more than 20 years there has not been one scientifically valid study published in the peer-reviewed medical literature that
proves that the benefit of long-term antibiotic treatment outweighs the risk.

What’s the harm in trying the therapy?
Long-term antibiotic therapy for so-called chronic Lyme disease is not only unproven, it may in fact be dangerous. For instance,
it may lead to complications related to delivery of the medicine, such as infections of the blood stream as a result of long-term
intravenous administration of antibiotics. Also, use of certain antibiotics can lead to a potentially severe and sometimes deadly
infection of the bowel caused by a type of bacteria called Clostridium difficile. Further, long-term antibiotic therapy may foster
the development of drug-resistant superbugs that are difficult to treat.

What are the Clinical Practice Guidelines on Lyme disease?
The Clinical Practice Guidelines were developed by an expert panel according to widely accepted criteria for evidence-based
medicine and contain updated information on the epidemiology, clinical features, diagnosis, prevention and treatment of Lyme
disease in the United States. The Infectious Diseases Society of America (IDSA) believes that no guidelines can replace a doctor’s
Jjudgment, but these guidelines are the best information science can provide to the wide range of physicians who might treat a
patient with Lyme disease — from the family doctor or pediatrician to the specialist. Nearly 400 references of papers and studies
are cited in the guidelines and many, many more that did not meet the scientific standard were reviewed.
Now available online, the 2006 Guidelines were published in the Nov. 1, 2006 edition of the journal, Clinical Infectious Diseases.

Who served on the IDSA guidelines committee?
The singular mission of the IDSA guidelines panel is to provide the highest quality standards for treating patients. IDSA has
criteria for its guidelines panel membership: this panel included both researchers and physicians who treat patients with Lyme
disease. In addition, input from a variety of sources was welcomed and evaluated.

Note: The above Fact Sheet is used with permission, copyright Infectious Diseases Society of America.
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