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Hello, I’m Dr. Betty Maloney; this presentation discusses the scientific evidence of Lyme disease and its relationship to the 2006 IDSA Lyme disease guidelines.  
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I wrote 40% of the ILADS challenges to the guidelines yet I wasn’t chosen by the IDSA to speak at their hearing, which is why I am presenting in this fashion.

I’ll discuss my analysis and provide feedback on the guidelines, but primarily I’m involved because patients are suffering.  They suffer from an illness which is poorly understood; from delayed diagnoses and misdiagnoses; from treatments which fail to restore health.  
The IDSA guidelines do not accurately reflect what is known, and unknown, about Lyme disease.  I’m here to discuss the evidence; hoping it will lead to decreased suffering. 
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After an extensive review, I found the evidence presented in the guidelines problematic for these reasons:
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The guidelines are often presented as being evidence based, here’s a breakdown regarding the strength of the evidence.  Level I is the strongest, from well designed and executed Randomized Controlled Trials.  
Over 50% of the recommendations are essentially based on opinion.
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The evidence can be misrepresented in many ways.  Here are two.  Strength is judged on several factors.
Design flaws, poor execution, missing data and poor external validity lower a study’s strength. 
40% of the studies cited by the panel were authored by panel members, potentially interfering with the strength evaluation of those studies..
The evidence can be misrepresented if the wrong statistical analysis is done.  Intent to treat analyses analyze patients based on the group they were randomized to.  Patients who drop out are considered treatment failures.  Complete-case and Last-observation-carried-forward analyses overestimate treatment success.                          
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Here’s an example of that.  It is frequently stated that treatment outcomes improve as time goes by and looking at percentages from this study, that seems to be the case.  
CLICK: But in reality, the percentages go up because patients are lost to follow-up.  Note that in this complete-case analysis, the results at 3 and 12 months were the same;  But, due to a shrinking denominator, the 12 month percentage is higher.  
CLICK: In an intent-to-treat model, seen here, the denominator is fixed at the number of subjects who started the study.  Here, using the same data, we see little difference between the 20 day, 3 and 12 month outcomes.
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The evidence can be misrepresented by the language describing it.  Specifics in study definitions and word selection may alter perceptions of the information.  Throughout the guidelines, contradictory evidence was cast in negative terms. 
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The evidence can be misapplied; here are ways that can happen.  
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The most egregious misapplication of evidence involves the CDC surveillance case definition.  The guidelines require that patients meet this definition to be treated but the CDC has repeatedly stated that the definition was not intended for clinical use.  The definition is highly specific, but insensitive.  When used in a clinical setting, some patients with Lyme disease will mistakenly be denied treatment. 
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Important evidence is missing from the guidelines.  Some evidence was available but excluded from discussion.  Why this occurred is unclear.
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Some important evidence is missing simply because it remains unknown.
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 Now I’ll discuss specific challenges; the details are in my written submissions.

The prophylaxis recommendation inappropriately restricts the use of prophylaxis. Furthermore, single-dose doxycycline may not be as effective as claimed.  Here are the restrictions:
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The recommendation is based on a study by Nadelman and includes the study’s 72 hour cut-off but there is no evidence that treatment begun after this time limit would be ineffective.
Nadelman is weakened by several problems, including poor external validity. 
Primary care physicians may be unable to assess ticks or have access to tick infection rates,  making it difficult for patients to meet the tick-related requirements.
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Design flaws cripple Nadelman.  The follow-up is too short for late symptoms to develop. Cases of non-EM, early Lyme were identified, but not counted as disease positives because the primary end point definition required an EM at the bite site.  

Therefore, this is what can and can’t be concluded from the Nadelman study. 
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The outcomes in Nadelman were misrepresented.

Nadelman underestimated risk in the placebo group by including subjects bitten only by larva, which don’t transmit Lyme.

The reported treatment effectiveness rate is only for prevention of EM.  To make a claim about preventing early Lyme, those with symptoms and serologic conversion would have to be counted.  No effectiveness claim for late Lyme can be made.
The guidelines misapply results from Zeidner’s 2004 mouse study.  Zeidner supports prophylaxis using an injectable, sustained release preparation which had measurable levels for 19 days.  In that study short-acting oral doxycycline was only 43% effective; in a 2008 study by Zeidner the rate was only 30%.
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The guidelines misdirect attention from the illness to adverse events.  Significant adverse events from oral antibiotics are rare; failing to prevent Lyme has significant consequences. 

The guidelines fail to discuss important prophylaxis issues.  One patient in the doxycycline arm of Nadelman’s study could be classified as having seronegative Lyme – an important outcome which was not discussed in the original paper or the guidelines.  
The inability to assess the risk of developing late Lyme should have been discussed.
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You don’t have to read this entire paragraph - the challenge to the Early Lyme Disease recommendation is duration of therapy.
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There’s no evidence that a 14 day regimen using amoxicillin or cefuroxime works for treating early Lyme disease.
There’s too little evidence supporting 10 days of doxycyline but let’s look at what there is.  
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This slide summarizes the Massarotti trial.  The patient retreated with ceftriaxone represents the reported 5% failure rate. 
7 other patients also failed the 10 day course.  They were immediately retreated and, because they were then well, they were not counted as failures.
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The 2003 Wormser trial compared doxycycline regimens.  The 10 day doxycycline only arm had a reported success rate of 90%
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Here’s an intent-to-treat analysis of those two studies.  
The 8 patients in the Massarotti trial who were retreated represent a failure rate for 10 days of doxycycline which is 6 times higher than what was reported.  Only 59% of patients in Wormser’s 10 day arm returned to their premorbid baseline. 
The unevaluable rate in Wormser’s trial is too high.  Biostatisticians resist drawing outcome conclusions when drop-out rates exceed 15-20%; this rate invalidates the study.
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Here are intent-to-treat analysis for studies using doxycycline for 20-21 days.  Variations in definitions make direct comparisons difficult.  
Dattwyler’s higher success rates are likely related to definitions; treatment failure in his trials required objective evidence of active infection.  Overall success in the last 3 trials, meaning patients returned to their premorbid baseline, is much lower in this intent-to-treat analysis than in the analyses used in the individual studies and highlighted in the guidelines.  Most of these studies have excessive rates of unevaluable subjects.
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The late neurologic challenge is based on treatment duration and the phrases in bold.
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Once again, insufficient evidence limits the ability to make a recommendation. 
5 studies were cited but the 2005 Dattwyler study contained too few neurologic details to allow analysis along those lines.  
The outcome range reflects that Dattwyler assessed post-treatment encephalopathy at the bedside, which underestimates the condition.  The lower end assumes all subjects still had encephalopathy; the upper end assumes all were well.
Treatment recommendations should not mirror treatment trials with poor outcomes.
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Much of the evidence in the background section on late neurologic Lyme was misrepresented. Logigian, among others, demonstrated that retreatment can be beneficial; Halperin reported prompt responses in some patients and the reported experiences of the 2006 panel members don’t match the rate of neurologic symptoms in CDC surveillance case reports from the past 15 years.
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With regards to this recommendation, the biologic plausibility of persistent disease and a statistical analysis of the retreatment trials are covered by other ILADS presenters.  I’ll discuss what the guidelines call “post-Lyme syndrome” and some of the evidence misrepresented in that section.
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The guidelines question the existence of persistent infection, claiming the evidence supporting it was not definitive or likely represented lab errors.  It is ironic that they then create an entity – “post-Lyme syndrome”, which has no markers of its existence.  There isn’t a test of cure for Lyme disease.  It is impossible to know if a proven infection has been cleared, leaving an unproven syndrome in its place.
The guidelines hypothesis that post-treatment symptoms reflect the aches and pains of daily living is refuted by Klempner, Krupp and Fallon. Their subjects had considerably poorer health scores on validated self-assessment instruments than matched peers in the general population.  To support the aches and pains hypothesis, the guidelines misrepresented the arthritis reference, quoting the rate in the entire adult population up to age 84.  In that study, only 7.8% of respondents in the 18-44 year old age group had arthritis.  Asch studied patients who had been treated for Lyme disease, the mean age was 39 years yet 41% of the patients had arthritis – 5 times the rate seen in the aged-matched cohort. 
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The benefits of retreatment were also misrepresented.
Slide 29
The recommendation against certain therapies is strangely written.  It has physicians pick a reason from this list
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And match it with a therapy from this one.
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This strong, restrictive recommendation is largely based on panel opinion.  The few cites are to poor outcomes with cephalexin and older fluoroquinolones.  Supportive evidence for other therapies was omitted from the discussion.
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The guidelines limit physician judgment in the diagnosis and management of Lyme disease

Diagnostic restrictions have a net effect such that serologic tests and the misapplied CDC surveillance case definition, trump a carefully developed clinical diagnosis.  
Treatment restrictions prohibit physicians from individualizing therapy based on patient specific factors or response to treatment.  Under these restrictions, there is little need for a physician’s skill set.
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These are the realities.                       Now is not the time to tie physicians’ hands
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Before physicians apply a guideline they need to determine if it is appropriate for the intended patient and scientifically based.  The American Academy of Pediatrics has guidelines on constructing clinical guidelines.   Strong recommendations for or against a particular treatment can only be made on Level 1 type evidence. 
When the evidence consists of case reports and/or opinion, then only options or, in some cases, no recommendation can be made.  
Recall the evidence breakdown from the start of this presentation.  Viewed from the perspective of the AAP position paper, many of the IDSA recommendations cannot be justified.   
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The IDSA guidelines are based on insufficient evidence to restrict physician judgment in the diagnosis and treatment of Lyme disease.  The low sensitivity of serologic testing is easily demonstrated yet this information was not discussed.  The referenced treatment trials were often flawed; involved too few patients, and failed to achieve high cure rates.
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The evidence regarding much of Lyme disease is uncertain and evolving.  The optimum treatment of Lyme disease in individual patients remains unknown.  The 2006 IDSA guidelines restrict treatments and hinder the very innovation needed to address our therapeutic uncertainty.

The evidence is certain on this point- many patients with Lyme disease continue to suffer after receiving IDSA approved treatment.  The Hippocratic Oath advises physicians to “first, do no harm”.  But clearly, for these patients, doing nothing more is harmful.   
Until future research answers the unknowns, treatment guidelines must function as guides and not gatekeepers or guards.  Rather than blocking certain treatment pathways, the guidelines should give knowledgeable clinicians space to innovate, to forge new therapeutic regimens.
The evidence is clear; the diagnostic and treatment strategies advanced in the 2006 IDSA guidelines on Lyme disease are insufficient.  The challenged recommendations must be revised to reflect scientific and clinical reality, not predetermined positions.
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