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Abstract

The Lyme disease epidemic is spreading and in order to effectively treat this disease, further
investigation needs to be completed in testing, prevention, and treatment. The political and social
controversy surrounding the disease is detrimental to patients seeking relief from their illness.
The epicenter of this controversy seems to be the treatment guidelines established by the
Infectious Diseases Society of America (IDSA). These guidelines were established using an
extremely flawed system allowing extensive conflicts of interest and faulty data. Reviewing the
evidence regarding these allegations, it is clear that the IDSA needs to revise the outdated
guidelines physicians are referencing in treating patients—in some cases it is a matter of life or
death. Many patients exhibit symptoms of Lyme disease after treatment with short-course
antibiotics. In some cases these symptoms are debilitating. When accessed on February 24, 2014,
the IDSA’s website itself states ”Every 12 to 18 months following publication, IDSA reviews its
guidelines to determine whether an update is required. This guideline was last reviewed and
deemed current as of 10/2011.“ Thus, a review is well over due according to the ISDA’s own
guidelines. An inclusive panel of clinicians, researchers, patients, and government officials
should be established to re-evaluate and review the approach to Lyme disease, including
opposing viewpoints (Stricker, 2014). A standard for Lyme disease testing should be established,
using the OspA or OspB proteins to ensure reliability, sensitivity, and specificity. Further
randomized trials of antibiotic therapy should be conducted, considering the new diagnostic
criteria and the implications of treating a Lyme disease infection immediately versus with a
diagnostic delay. Other forms of treatment should also be considered.
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Lyme disease may be one of the most controversial epidemics both politically and socially of our
time. It is often compared to the AIDS epidemic due to its volatility. As the most common tickborne illness in the United States, the actual number of Lyme disease cases is believed to be 10
times higher than the number of cases actually reported to the Centers for Disease Control (or
CDC). Yearly, 300,000 cases are reported, and many more are missed due to inaccurate reporting
by healthcare practitioners and flawed criteria for diagnosis, among other reasons (Cameron,
2010) . Lyme disease is often overlooked as an insignificant ailment easily cured by a shortcourse of antibiotics. However, there are many peer-reviewed articles and evidence that
undermines this belief. The epicenter of this controversy seems to be the treatment guidelines
established by the Infectious Diseases Society of America (IDSA). Reviewing the evidence
regarding these allegations, it is clear that the IDSA needs to revise the outdated guidelines
physicians are referencing in treating patients—in some cases it is a matter of life or death.
The organism that causes Lyme disease, the spirochete, is extremely complex when compared to
similar organisms of the same type. In comparison to the spirochete that causes syphilis, T.
Pallidum, which contains 22 genes, the Lyme spirochete, B. Burgdorferi contains at least 132
genes (Porcella, 2001). This makes for an extremely complex organism that can wreak havoc on
multiple organs and vital body processes, in turn making it extremely difficult to both treat and
diagnose. Lyme disease may also be accompanied by an extensive list of co-infections, including
anaplasmosis, babesiosis, and ehrlichiosis (Rhee, 2012).

Symptoms in an affected person can persist, weeks, months, and even years after treatment.
These multi-systemic symptoms may include pain, impaired cognition, and fatigue (Jarefors,
2007). Repeated manifestations of similar symptoms during the course of infection prevent
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reliable classification of “early” versus “late” stage infection, making it extremely difficult to
determine the longevity of the illness (Barbour, 2012). Many symptoms change or develop or
disappear throughout the course of the illness, some even mimicking the symptoms of other
diseases. Some believe that the spirochete itself can persist in tissue after treatment. The
organism hides in areas that increase its resistance to the immune system. Experiments have
shown that residues of the bacteria cause symptoms long after the bacterium is killed and elude
standard diagnostic tests (Barbour, 2012). These studies demonstrate that the spirochete is not
eradicated with the 2 to 4 weeks of antibiotic therapy recommended by the Infectious Diseases
Society of America (IDSA) guidelines for treating Lyme disease. In 2006, Shapiro, Wormser,
and Dattwyler confirm that approximately 30% of people treated with 2-4 weeks of a single
antibiotic for Lyme disease will have persistent or recurring symptoms (Green, 2009).
Additionally, four government-sponsored National Institutes of Health (NIH) randomized
controlled trials have validated the existence and severity of chronic Lyme disease (Cameron,
2010). However, these findings have not influenced treatment guidelines or the research
priorities of governmental funding agencies (Barbour, 2012), possibly due to the rampant
conflicts of interest in play while developing and maintaining these treatment guidelines at the
IDSA.

4

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

5

How is Lyme disease diagnosed as a multi-systemic illness?
The CDC’s mission is to detect and respond to new and emerging health threats, as well as
tackling the biggest health problems for Americans (CDC, 2013). They track diagnoses to gain a
better understanding of how an ailment is affecting the nation. The CDC created surveillance
criteria to aid in reporting cases of Lyme disease, with a warning: “This surveillance case
definition was developed for national reporting of Lyme disease; it is not intended to be used in
clinical diagnosis.” The surveillance criteria depend on the appearance of an erythema migrans
rash, or the bulls-eye rash, which approximately only 40% of those infected by Lyme disease
will see. Some doctors use only this rash coupled with serological testing to make a positive
diagnosis, oblivious or ignorant of the issues surrounding the testing process. Many patients with
late Lyme disease will only display subjective symptoms of the disease, including fatigue, pain,
and cognitive problems (Stricker, 2014). A diagnosis is rare in these cases, as the serological
testing seeks protein from the Borrellia Burgdorferi that disappears (Stricker, 2014).

Regardless of what one would like to call it—chronic Lyme disease, post-Lyme disease
syndrome, or post-treatment Lyme disease—in many patients, there are symptoms that linger.
The research of Allen Steere, the man who initially produced the description and definition of
Lyme disease, failed to show that all symptoms diminished after a short course of antibiotics
(Ferguson, 2012). European research indicates success with extended use of antibiotic treatment
despite Steere's refusal to treat Lyme disease with extended use of antibiotics (Ferguson, 2012).
A study by Logigian found that months to years after initial infection chronic symptoms can
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occur and usually improve with antibiotic therapy (Logigian, 1990). Ironically, in contradiction
to his stance that Lyme disease is a simple organism treated with short-course antibiotics, Steere
co-authored this study focused on chronic presentation of the disease. A biostatistical review of
antibiotic retreatment in patients with persistent Lyme disease symptoms found that retreatment
can be beneficial (Delong, 2012). A study by Hook et al. found that over a three year time span,
42% of individuals diagnosed with Lyme disease remained ill for more than six months, 12%
were ill for more than three years, and 36% of them were treated with antibiotics for more than
eight weeks. A placebo controlled double blind re-treatment trial by Oksi demonstrated that
improvement occurred with 3-10 weeks of Ceftriaxone (Green, 2009). Dr. Charles Ray Jones
states that there has never been a study that demonstrates that a short course of antibiotic therapy
results in eradication of the bacteria. Further investigation is needed in treatment methods
utilizing long-term antibiotics, or repeated courses of antibiotics in chronic cases.

For the tick-borne infection Coxiella burnetii, the standard treatment is a combination of two
antibiotics administered for three years (Stricker, 2006). For an infection as complex as Lyme
disease, it seems that somewhere between the treatment standards of these two disease will come
closer to eradication of the spirochete instead of the current IDSA guidelines (Stricker, 2006).
Patients with other ongoing illnesses will receive treatment after falling out of remission and into
relapse (Cameron, 2010). Why is this not the standard with Lyme disease?

Tests to confirm a diagnosis are inaccurate, insensitive, and unstandardized. The current two-tier
serological testing endorsed by the IDSA has a high specificity. This means that there are very
few false positives. However, this two-tier testing has a sensitivity of between 8-56%, which
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means that it may miss as many as 9 out of 10 Lyme diagnoses even if the test occurs early,
within 4 to 6 weeks of infection (Stricker, 2008). With increased awareness and funding, the test
to discern a HIV infection has readily improved: current HIV testing has a sensitivity of 99.5%,
meaning that it misses only one in 200 HIV infections (Stricker, 2008). In contrast to HIV, there
is currently no reliable test or a reliable therapeutic endpoint in the treatment of Lyme disease
(Stricker, 2003). It seems that the current unreliable serological tests we have now are accepted
as is without question in the medical fields. It is estimated that Lyme disease is six times more
common than AIDS in the United States (Sticker, 2014). The funding for Lyme disease research
is approximately $25 million a year, while many of the other infectious diseases receive between
$100 and $200 million annually. HIV now receives more than $3 billion a year for research
(Bernstein, 2014). Similar to AIDS, in untreated or improperly treated cases Lyme disease can be
fatal or severely affect quality of life. It is important to increase research in Lyme disease
prevention and treatment.

As described in the NIH trials mentioned above, diagnostic delays of two years often exist
(Cameron, 2010), perhaps caused by physicians using insufficient and flawed diagnostic
guidelines that ignore symptoms in lieu of faulty serological tests. This delay, among other
factors, may contribute to the fact that duration of illness can be between 4.7 to 9 years, as noted
in the NIH trials. In addition, patients that received delayed treatment were less likely to receive
relief from initial antibiotic treatment (Cameron, 2010).

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

8

When patients do receive treatment without a delay, physicians often do not report cases of
Lyme disease to the CDC for a multitude of reasons. The reporting criteria for Lyme disease do
not include an estimated 30 to 50% of patients. Many physicians rely on the faulty serological
test to confirm a positive diagnosis. Others place their trust in the bulls-eye rash—a rash that is
only seen in approximately 40% of Lyme disease infections. Some physicians fail to report out
of fear of repercussion from either the state health departments or insurance companies. In some
cases, physicians treating patients with methods outside of the IDSA treatment guidelines have
found themselves at risk of losing their licenses or of having their license suspended. A study by
Nelson et al. analyzed private insurance claims related to Lyme disease for a nine-year time span
and found that a large number of Lyme disease cases not reported are diagnosed and treated by
healthcare providers (Sticker, 2014).

Treatment guidelines are used to create standardization of practice, minimize malpractice claims,
and to save on costs. Guidelines are referred to by every part of the healthcare industry, including
but not limited to physicians, researchers, pharmaceutical companies, and health insurance
companies. These guidelines often take on the force of law (Ferguson, 2012). Due to the
widespread blind use of these guidelines, it is vital to ensure that unbiased and empirical
evidence is considered. The Institute of Medicine (IOM) defines practice guidelines as
"systemically developed statements to assist practitioner and patient decisions about appropriate
healthcare for specific clinical circumstances (IOM, 2011)" In addition; practice guidelines
should reflect information that is based on the most current scientific research available.
Ferguson (2012) writes that guidelines should have four important attributes: reliability and
reproducibility, scientific validity, clinical applicability, and clinical flexibility. Routine
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maintenance is needed to ensure that guidelines remain current with current scientific
information (Ferguson, 2012).

Most clinicians rely on the treatment guidelines developed by the IDSA.
The treatment guidelines set forth by the IDSA recommend short-term antibiotics, dismissing
any symptoms that may occur after the completion of the course. These guidelines offer
information on the assessment, treatment, and prevention of Lyme disease and were published in
2006. In spite of the CDC’s warning, the guidelines use the CDC’s surveillance criteria for
diagnosis. Two independent analyses presented at the 47th IDSA Annual Meeting revealed that
most of the IDSA’s treatment guidelines issued between 1994 and April 2009 are based only on
expert opinion, nonrandomized trials, and case studies. Only about 15% of the guidelines are
supported by randomized controlled trials, which are considered the highest level of evidence
(Keller, 2009).

The guidelines established by the IDSA should have been used to provide benefits for patients,
but instead were used by physicians and insurers as a justification for denying treatment for
individuals who were still affected by Lyme disease symptoms following the ISDA
recommended short-term antibiotic treatment (Ferguson, 2012). As a consequence, Richard
Blumenthal, the Connecticut Attorney General, ordered an investigation on the suspected
conflicts of interest infiltrating the IDSA panelists. His findings left many aghast, and the
resulting apathy from the organizations involved was even more shocking. The authors of the
guidelines had significant connections to drug companies, related patents, and Lyme diagnostic
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tests. Several were also being paid by insurance companies to corroborate treatment plans that
ended with a short course of antibiotics, and a few had received compensation for acting as
expert witnesses in malpractice suits related to Lyme disease (Ferguson, 2012). These conflicts
of interest left many unsuspecting patients in the hands of physicians that either are unaware, or
choose to ignore, the fact that they are following faulty guidelines set forth by a panel with
selfish interests. In an attempt to appease Blumenthal, the IDSA agreed to hold a review of the
guidelines it had set forth. A panel convened in 2009.

Panelists were screened by an outside ethicist, who was selected and paid by the IDSA. This did
not eliminate conflicts of interest. The most notable factor this ethicist screened for was anyone
that earned more than $10,000 a year from treating Lyme disease (Stricker, 2012). These
individuals were excluded from the panel. The panel chairperson selected a like-minded panel,
set in the belief that chronic Lyme disease does not exist. In fact, 7 out of 8 of the panel members
were members of the IDSA (Stricker, 2011). It is also notable that in the first panel convened by
the IDSA, the only panelist with an open mind about the Lyme disease debate was removed
(Ferguson, 2012). The IDSA oversight committee was not included in the panel selection
process. The panel refused to accept additional panelists that did not share their viewpoint,
telling them that the panel was already full, yet later expanding the panel to include other likeminded individuals (Ferguson, 2012). Patients were also turned away from participating in the
panel hearing. The IDSA refused to review any evidence regarding the existence of chronic
Lyme disease. More than 300 peer-reviewed articles and 1600 pages of analysis supporting the
concept of chronic Lyme disease were received by the IDSA and ignored (Stricker, 2011). An
improper voting procedure was used, favoring leaving the guidelines as originally presented. The
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IDSA also failed to disclose its close connections to the American Academy of Neurology
(AAN). The IDSA actually used the AAN guidelines to support its own guidelines and
corroborate the denial of the existence of chronic Lyme disease (Ferguson, 2012). Additionally,
an article published in the New England Journal of Medicine corroborated the findings of the
IDSA, stating that chronic Lyme disease does not exist, and that even if it did, the costs to the
patient’s health outweigh the benefits of treating it with long-term antibiotics. It was undisclosed
that 11 members of the IDSA panel were authors of this article (Stricker, 2008).

Conflicts of interest have been prevalent when it comes to Lyme disease from the start.
The Second National Conference on Lyme Disease Testing in Dearborn, Michigan was based on
research by a group of scientists that included Steere. This group supported the notion that
”protocol-based positive Lyme diagnoses should be based on the existence of arthritis in
patients.“ The National Institutes for Health, or NIH, was a financial supporter of this research.
The NIH had already classified Lyme as being primarily related to arthritis (Ferguson, 2012).
The scientists eliminated two highly specific Lyme proteins (OspA and OspB) from all testing
procedures. These proteins only appear in blood after infection and the presence of these proteins
in the blood multiply as infection continues (Ferguson, 2012). The proteins that are currently
included in diagnostic testing dissipate as time passes. This increases the chance of a false
negative on Lyme disease test even during an active infection.

The Dearborn panel felt that it would be in their best interest to exclude these proteins from
testing due to their vested interest in creating a vaccine for Lyme. Vaccines were released four
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years later, all using the OspA protein. Patients vaccinated with these vaccines would test
positive for the OspA protein—and this is why the scientists refused to use OspA in testing
(Ferguson, 2012). Had they included the OspA protein in vaccine development, all persons
vaccinated against Lyme disease would potentially test positive for active infection. Millions of
dollars of funding had been provided to the scientists to develop these vaccines. Three of the
panelists, including Steere, overtly had connections to these vaccines. After being placed on the
market, the vaccines were pulled for causing horrible Lyme-like side effects in users. After
completing the vaccination trials, Steere acknowledged the possibility that OspA may cause
chronic Lyme (Ferguson, 2012).

What other factors are encouraging ignorance of Lyme sufferers?
In addition to the flawed IDSA guidelines, the Klempner (2001) and Fallon (2008) antibiotic
trials were widely published and have been used by insurance companies to limit treatment
options for those with chronic Lyme. Both of these studies have been criticized by many for
having a barrage of issues, meaning that any conclusions drawn from the studies are not
accurate. Problems with the design include a delay in treatment, inappropriate selection and lack
of randomization of participants, failure to explain positive cerebrospinal fluid findings, failure
to report objective cognitive tests, inadequate screening for co-infections, small sample size, lack
of follow-up, and refusal to recognize that there is no current technique to verify eradication of
the infection (Bransfield, 2003).
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Of the seven studies used by the IDSA to support their guidelines and the notion that Lyme
disease is easily treated, six of them required a physician-confirmed bulls-eye rash. This ensured
the patients were treated early in the course of the infection, which increased the probability that
short-course antibiotics would be successful. The only conclusion that can be drawn from these 7
studies is that if a Lyme infection is identified early and the patient has a bulls-eye rash, treating
the infection for 14 to 28 days with one of four antibiotics will ensure that the patient will very
rarely have recurrence of the rash (Green, 2009). Despite the shortcomings of all of the Lyme
disease antibiotic trials thus far, there have been no additional antibiotic trials. An IDSA panel
member actually advised against further trials (Cameron, 2010).

Research has shown that in addition to the risks posed by Lyme disease itself, complications can
occur from co-infections, including Borrelia Ehrlichia, Babeosis, Anaplasmosis, and
Bartonellosis, amongst others. Studies have shown at least a 20% co-infection rate in Lyme
cases, adding further complications to treating the illness (Jones, 2005). Borrelia Burgdorferi can
also transform into cystic, granular, or cell wall deficient forms in response to environmental
conditions (Sapi, 2011). Spirochetes can live intracelluarly in fibroblasts, endothelial and glial
cells, as well as other cells, or deflect immune detection by altering surface protein antigens.
These processes can render it invincible to various therapeutic interventions (Sapi, 2011; Jones,
2005). In addition, biofilm formation increases the spirochete’s survival in various conditions.
The formation of biofilms can cause the failure of short-course antibiotic therapy (Stricker,
2011). Borrelia Burgdorferi has a complex life cycle, with some strains taking up to 10.5 months
to grow. This in itself suggests that two to four weeks of antibiotics is inadequate for treatment
(Jones, 2005)
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The Heterogeneity of Treatment Effect (HTE) occurs when patients respond differently to the
same treatment. This occurs with Lyme disease (Green, 2009). This can be due to individual
responses to medication, which bodily systems are infected, presence of co-infections or
duration of illness. Research trials regarding the best treatment for Lyme disease must keep this
in mind. HTE can cause investigators to believe that their results are more generalizable than
they actually are, resulting in patients either receiving treatment they do not need or being
refused treatment they do need (Green, 2009). For example, short-course antibiotics may work
for those recently infected, but not for those with a long-standing active infection. In contrast,
short-course antibiotics may not work for those recently infected, but with Lyme disease as well
as multiple co-infections.

The cost to society is in the billions. Patients are forced to see Lyme-literate doctors that cannot
accept health insurance out of fear of repercussion. These patients spend thousands of dollars
out-of-pocket. The pharmaceutical industry has not shown any initiative in approaching this
epidemic. Since the treatment options for Lyme disease do not look to be profitable, and the
controversy surrounding the disease, the pharmaceutical industry has steered clear of any
involvement (Stricker, 2011). Once the medical community unites on its stance towards chronic
Lyme disease, the pharmaceutical industry will have more motivation for involvement in
creating complex antibiotic regimens to aid in recovery.
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The IDSA guidelines are posted online with a disclaimer: ”It is important to realize that
guidelines cannot always account for individual variation among patients. They are not intended
to supplant physician judgment with respect to particular patients or special clinical situation.
IDSA considers adherence to the guidelines listed below to be voluntary, with the ultimate
determination regarding their application to be made by the physician in the light of each
patient's individual circumstances” (Accessed February 24 2014). Although the IDSA states that
the guidelines are flexible and should be accommodating on a patient-by-patient basis, doctors
that treat Lyme disease with long-term antibiotics often find themselves in legal battles. IDSA
members have acted as expert witnesses in malpractice suits related to Lyme disease (Ferguson,
2012).

California, Connecticut, Massachusetts, Minnesota, New Hampshire, New York and Rhode
Island have taken legal action to protect doctors that are willing to treat patients based on clinical
diagnosis and using methods other than the short-term antibiotics stated in the IDSA guidelines
(Jemseck, 2006). This has provided some security for those treating patients and patients that are
diagnosed in these states. Some patients travel across the country to receive care from these
doctors, who are more prone to take insurance than doctors who are not protected from insurance
companies by state-ordered legal regulations.

The Red Cross is taking precautions with donations, fearing that the Babesia parasite will be
transmitted through blood transfusions. The CDC has increased its estimate of Lyme disease
cases to 300,000 and even increased their budget to research this devastating illness by 3%.
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Some states are taking legal action to ensure the safety of practitioners treating Lyme disease.
Recent reports show that Lyme disease is likely to be sexually transmitted. It seems that the
realization that Lyme disease is a serious threat is widespread; however, the IDSA still chooses
to ignore the devastation its guidelines have caused. Even after Blumenthal ordered the hearing
on the IDSA’s regulations, no changes were made.

As all of this is coming to light, the IDSA is pressuring the Obama administration to focus on
reducing antibiotic resistant infections. This includes stricter regulations on antibiotic use, which
would add friction to the already strained treatment of chronic Lyme disease. It is notable that a
long-term course of Doxycycline is routinely given to patients with acne. Doxycycline is also an
antibiotic that targets Lyme disease. It is remarkable that long-term antibiotics will be prescribed
for acne—an affliction that does not affect activities of daily living. Doxycycline will not be
prescribed long-term for Lyme disease—an affliction that can easily affect activities of daily
living. Research has shown that under the guidance of a professional clinician, the risk of using
long-term antibiotics is significantly reduced.

The risk and prevention of human transmission of Lyme disease require further studies.
Further investigation into the use of long-term antibiotics and other alternative methods of
treatment need to be pursued. These studies should be long-term, randomized, and placebocontrolled to ensure the scientific validity of the results (Bransfield, 2003). Research also must
investigate the delay to diagnosis, failure to respond to short-course antibiotics, and relapse
within the patient population (Green, 2009). This epidemic is spreading and in order to
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effectively treat the disease, further investigation needs to be completed. The information
currently being used to make treatment decisions for ill patients is outdated. In fact, when
accessed on February 24, 2014, the IDSA’s website itself states ”*Every 12 to 18 months
following publication, IDSA reviews its guidelines to determine whether an update is required.
This guideline was last reviewed and deemed current as of 10/2011.“ Thus, a review is well over
due according to even the ISDA’s own guidelines. An inclusive panel of clinicians, researchers,
patients, and government officials should be established to re-evaluate and review the approach
to Lyme disease, including opposing viewpoints (Stricker, 2014). A standard for Lyme disease
testing should be established, using the OspA or OspB proteins to ensure reliability, sensitivity,
and specificity. Further randomized trials of antibiotic therapy should be conducted, considering
the new diagnostic criteria and the implications of treating a Lyme disease infection immediately
versus with a diagnostic delay. Other forms of treatment should also be considered. Guidelines
must emphasize the importance of clinical judgment in individual cases and be readily available
to primary care doctors, who are most likely to see a presenting Lyme patient first (Green, 2009).

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

18

References
Aucott, J. N., Rebman, A. W., Crowder, L. A., & Kortte, K. B. (2013). Post-treatment Lyme
disease syndrome symptomatology and the impact on life functioning: is there something here?.
Quality of Life Research : an International Journal of Quality of Life Aspects of Treatment, Care
and Rehabilitation, 22(1), 75-84.

Barbour, A. (2012). Remains of infection. Journal of Clinical Investigation, 122(7), 2344-2346.

Bernstein, J. (2014, January 14) From AIDS to Lyme: Will we let history repeat itself? Retrieved
from http://truth-out.org/news/item/21206-from-aids-to-lyme-will-we-let-history-repeat-itself

Bransfield, P.S., Sherr, V., Smith, H. (2003). Evaluation of antibiotic treatment in patients with
persistent symptoms of Lyme disease: an ILADS position paper. Bethesda (MD): The
International Lyme and Associated Diseases Society.

Cameron, D. J. (2009). Clinical trials validate the severity of persistent Lyme disease symptoms.
Medical Hypotheses, 72(2), 153-6.

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

19

Cameron, D. J. (2009). Insufficient evidence to deny antibiotic treatment to chronic Lyme
disease patients. Medical Hypotheses, 72(6), 688-91.

Cameron, D. J. (2010). Proof That Chronic Lyme Disease Exists. Interdisciplinary Perspectives
on Infectious Diseases, 2010 (8), 1-4.

DeLong, A. K., Blossom, B., Maloney, E. L., & Phillips, S. E. (2012). Antibiotic retreatment of
Lyme disease in patients with persistent symptoms: A biostatistical review of randomized,
placebo-controlled, clinical trials. Contemporary Clinical Trials, 33(6), 1132-1142.

Djukic, M., Schmidta, Samoa, C., Nau, R., von, S. N., Eiffert, H., & Schmidt, H. (2011). The
diagnostic spectrum in patients with suspected chronic Lyme neuroborreliosis - the experience
from one year of a university hospital's Lyme neuroborreliosis outpatients clinic. European
Journal of Neurology, 18, 4.

Fallon, B.A., Keilp, J.G., Corbera, K.M., et al. (2008). A randomized, placebo-controlled trial of
repeated IV antibiotic therapy for Lyme encephalopathy. Neurology.70, 992–1003.

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

20

Ferguson, J. (2012). Cure unwanted? Exploring the chronic Lyme disease controversy and why
conflicts of interest in practice guidelines may be guiding us down the wrong path. American
Journal of Law & Medicine, 38(1), 196-224.

Green, C. (2009). Challenge to the clinical definition of late Lyme disease and post-Lyme
disease syndrome. Unpublished paper. Los Altos, CA: Green Oaks Medical Center.

Institute of Medicine. Graham R, Mancher M, Wolman DM, Greenfield S, Steinberg E, editor(s).
Clinical practice guidelines we can trust. Washington (DC): National Academies Press; 2011. 2p.
Also available: http://www.iom.edu/Reports/2011/Clinical-Practice-Guidelines-We-CanTrust/Standards.aspx.

Jarefors, S., Janefjord, C. K., Forsberg, P., Jenmalm, M. C., & Ekerfelt, C. (2007). Decreased upregulation of the interleukin-12R&beta;2-chain and interferon-&gamma; secretion and increased
number of forkhead box P3-expressing cells in patients with a history of chronic Lyme
borreliosis compared with asymptomatic Borrelia-exposed individuals. Clinical & Experimental
Immunology, 147(1) 18-27.

Jemseck, J. (2006) Legislative Recap. Retrieved from
http://www.jemsekspecialty.com/legislation.php

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

21

Jones, C.R. (2005). Rationale for prolonged antibiotic therapy in treating Lyme disease.

Keller, D. (2009) Infectious Disease Treatment Guidelines Weakened by Paucity of Scientific
Evidence. Medscape Medical News. Retrieved from
http://www.medscape.com/viewarticle/712341

Klempner, M. S., Baker, P. J., Shapiro, E. D., Marques, A., Dattwyler, R. J., Halperin, J. J., &
Wormser, G. P. (2013). Treatment trials for post-Lyme disease symptoms revisited. The
American Journal of Medicine, 126(8), 665-9.

Klempner, M.S., Hu, L.T., Evans, J., et al (2001). Two controlled trials of antibiotic treatment in
patients with persistent symptoms and a history of Lyme disease. N Engl J Med. 345, 85–92.

Kuhn, M., Grave, S., Bransfield, R., & Harris, S. (2012). Long term antibiotic therapy may be an
effective treatment for children co-morbid with Lyme disease and autism spectrum disorder.
Medical Hypotheses, 78(5), 606-15.

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

Logigian, E. L., Kaplan, R. F., & Steere, A. C. (1990). Chronic neurologic manifestations of
Lyme disease. The New England Journal of Medicine, 323(21) 1438-44.

Lorraine, J., & Raphael, B. S. (2008). Chronic Lyme disease and the ‘Axis of Evil’. Future
Microbiol. 3(6), 621-624.

Miklossy, J. (2012). Chronic or late lyme neuroborreliosis: analysis of evidence compared to
chronic or late neurosyphilis. The Open Neurology Journal, 6, 146-57.

Porcella S, Schwan T. (2001). Borrelia burgdorferi and Treponema pallidum: a comparison of
functional genomics, environmental adaptations, and pathogenic mechanisms. J Clin Invest.
107(6), 651–656.

Raphael, B. S. (2010). The Infectious Diseases Society of America Lyme guidelines: a
cautionary tale about the development of clinical practice guidelines. Philosophy, Ethics, and
Humanities in Medicine, 5, 1.

Rhee, H., Cameron, D.J. (2012). Lyme disease and pediatric autoimmune neuropsychiatric
disorders associated with streptococcal infections (PANDAS): an overview. Int J Gen Med 5,
163-74.

22

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

23

Sapi, E., Bastian, S. L., Mpoy, C. M., Scott, S., Rattelle, A., Pabbati, N., Poruri, A, Luecke, D.
F. (2012). Characterization of biofilm formation by Borrelia burgdorferi in vitro. Plos One, 7, 10.

Sapi, E., Kaur, N., Anyanwu, S., Luecke, D., Datar, A., Patel, S., Rossi, M., Stricker, R.B.
(2011). Evaluation of in-vitro antibiotic susceptibility of different morphological forms of
Borrelia burgdorferi. Infect Drug Resist. 4, 97–113.

Stricker, R. B. (2007). Counterpoint: Long-Term Antibiotic Therapy Improves Persistent
Symptoms Associated with Lyme Disease. Clinical Infectious Diseases, 45(2), 149-157.

Stricker, R. B., & Johnson, L. (2014). Lyme Disease: Call for a “Manhattan Project” to Combat
the Epidemic. PLoS pathogens, 10(1), e1003796.

Stricker, R. B., & Johnson, L. (2010). Lyme disease diagnosis and treatment: lessons from the
AIDS epidemic. Minerva Medica, 101(6) 419-25.

Stricker, R. B., & Johnson, L. (2011). Lyme disease: the next decade. Infection and drug
resistance, 4, 1.

UPDATE IDSA GUIDELINES REGARDING TREATMENT OF LYME DISEASE

Stricker R.B., Johnson, L. (2008). Chronic Lyme disease and the ‘Axis of Evil’. Future
Microbiol. 3, 621–624.

Stricker, R.B., & Johnson, L. (n.d.). Lyme disease: the next decade. Dove Medical Press.

Stricker, R. B., Lautin, A., & Burrascano, J. J. (2006). Lyme Disease: The Quest for Magic
Bullets. Chemotherapy, 52(2), 53-59.
Stricker, R. B., & Lautin, A. (2003). The Lyme Wars: time to listen. Expert Opinion on
Investigational Drugs, 12(10), 1609-14.

24

