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EXECUTIVE SUMMARY

For more than a decade, Lyme disease has been the object of debate. On one side are
academicians, pharmaceutical companies, and government agencies, who claim the
disease is usually mild and virtually always easily cured. On the other side are chronic
Lyme disease patients and their doctors, who say that infection may survive the standard
four weeks of antibiotic treatment, and that its impact may be debilitating and difficult to

treat.

This report adds another dimension to the debate by focusing on Lyme disease as a
business model. An examination of patents, marketing agreements, and revenue streams
reveals the potential for the appearance of conflict of interest for many of the individuals
setting Lyme disease policy. These policies, created in part to enable the analysis of data
required for product approval, have also served to disenfranchise large numbers of
infected patients no longer meeting the official standard for diagnosis with the disease.
Untreated by physicians and uncovered by insurance companies, these patients have
become increasingly ill. In the pages that follow we will detail the straightforward path of
revenue and its relationship to multinational pharmaceutical companies, venture-backed

biotechnology firms, government agencies, and academicians.

LDA hopes that Congress and other officials will study the information presented in this
report as a springboard for their own review. Such review is of the utmost urgency

because Lyme disease is the most rapidly spreading vector-borne infection in the United



States, prevalent not just in the Northeast, but in California, Wisconsin, Minnesota, and
across the continental US. As long as the status quo is allowed to stand, large numbers of
people exposed to this rapidly emerging infection will continue to go undiagnosed and
untreated for Lyme disease, and will be placed at severe risk for lifelong health problems,
including arthritis, neurological impairment, psychiatric illness, cardiac illness,

gastrointestinal disease, and more.



PART ONE: A LYME DISEASE PRIMER

Section |

Symptoms and Scope of Lyme Disease

Lyme disease is a multisystemic infection caused by a spiral-shaped bacterium, or
spirochete, called Borrelia burgdorferi. It is most commonly transmitted to humans
through the bite of an infected Ixodes scapularis or Ixodes pacificus tick in its ecosystem

of choice--the shaded, woody areas of the suburban United States.

Though most people still associate Lyme with the single infection caused by the Bb
spirochete, recent studies show it can be far more complex. Ticks that carry Borrelia
burgdorferi may also carry co-infections such as Ehrlichia and Babesia, leading to a

broader definition of Lyme disease in recent years.

“To me, Lyme disease is not simply an infection with Borrelia burgdorferi, but a complex
illness potentially consisting of multiple tick-derived co-infections,”says Joseph J.
Burrascano Jr., M.D., whose Diagnostic Hints and Treatment Guidelines for Lyme and
Other Tick Borne Ilinesses now form a standard of care for many physicians in the field.
“In later stages, it also includes collateral conditions that result from being ill with
multiple pathogens, each of which can have profound impact on the person's overall

health. Together, damage to virtually all bodily systems can result.”



Geographic Penetration and Rate of Spread

Still most common in Northeast states like New York, New Jersey, Connecticut, and
Massachusetts, Lyme disease is nonetheless spreading rapidly nationwide; it is already
entrenched in a wide range of states from California and Wisconsin to Texas, Minnesota,
and Florida, and has established footholds in the rest. Lyme disease is prevalent across
the United States. Ticks do not know geographic boundaries. A patient's county of
residence does not accurately reflect their total Lyme disease risk, since people travel,
pets travel, and ticks travel. This creates a dynamic situation with many opportunities for
exposure for each individual. Almost 15,000 new cases a year are reported in the United
States, but those numbers are deceptively low, according to estimates from Yale
University and elsewhere that some 90% of the cases meeting CDC research criteria are
not reported, bringing the number of reportable cases to more than 1, 500,000 since 1980

and more than 130,000 in 1999 alone.

The Numbers at a Glance

Lyme Disease Cases Reported by State, 1995 — 19991

1995 1996 1997 1998 1999
Alabama 12 9 11 24 19
Alaska 0 0 2 1 0
Arizona | 1 0 4 1 2
Arkansas 11 27 25 8 7
California . 84 64 147 135 141
Colorado 0 0 0 0 0
Connecticut 1,548 3,104 2,205 3,434 2,302
Delaware 56 173 109 77 64
District of 3 3 10 8 6

Columbia
Florida 17 55 56 71 57




Georgia
Guam
Hawaii
Idaho
Ilinois
Indiana
lowa
Kansas
Kentucky
Louisiana

Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin

14 1 7 5 0
0 0 0 1 0
0 1 0 0 0
0 2 4 7 5
18 10 13 14 12
19 32 33 39 21
16 19 8 27 20
23 36 4 13 12
16 26 18 27 19
9 9 6 15 11
. 45 63 12 78 41
454 447 482 659 826
189 321 290 699 999
5 28 27 17 1
| 208 251 195 261 253
17 24 21 17 13
| 53 | 52 28 12 28
6 5 2 4 11
6 2 2 6 2
28 47 371 45 26
1,703 2,190 1,933 1,911 966
1 1 1 4 1
14,438 5301 3,326 4,640 4,091
84 66 34 63 74
0 2 0 0 1
30 32 40 47 78
. 63 42 35 13 8
20 19 20 21 14
1,562 2,814 2,062 2,760 2,312
345 534 409 789 464
17 9 3 8 7
0 0 1 0 0
28 24 44 47 57
77 97 50 32 35
|1 1 1 0 5
9 26 8 11 24
55 57 63 73 119
10 18 10 7 11
26 12 10 13 19
369 396 478 657 117




Wyoming 4 3 3 1 3
1995 1996 1997 1998 1999
Totals by Year ‘11,700 16,455 12,289 16,802 13,306

*Montana will not accept reports until the B. burgdorferi spirochete
has been isolated from two stages of infective tick.

According to Dr. Robert Schoen, clinical professor at Yale University School of
Medicine, “the significant increase of cases of Lyme disease ... beginning in the early
1980s”""? represents the spread of Lyme disease from longtime endemic areas to
adjacent geographical regions. “For example, in Connecticut in a 12-town region around
Lyme, which is highly endemic for the disease, the number of cases over the past five
years or so has been fairly stable. But throughout the rest of the state, we see many more
cases in other counties, such as Fairfield County, Litchfield County, and New Haven
County. And it is this geographic spread of the disease,” says Schoen, “which seems to

result in these additional cases.”

“Several lines of evidence suggest that Lyme disease is very much underreported,” Yale
University’s Robert Schoen told an FDA panel in 1998. "l “Data from Maryland as
well as ... from Connecticut all point to the fact that perhaps only about 10 percent of
cases ... are actually reported by physicians .... In a study done by Matthew Carter and
associates at the Connecticut Department of Health, you can see that through an active
surveillance, they identified about 1,000 cases among 400 physicians who maintain an
active Lyme disease surveillance. With almost 11,000 practicing physicians in
Connecticut, the number of cases reported was only about 10 percent of the expected

reporting.”

Misdiagnosis



In addition to the 90% of Lyme cases Yale’s Dr. Schoen says are diagnosed but never
reported to the CDC, there are those that simply go unrecognized. Many, including
frontline medical professionals, consider the patient report of a tick bite and a definitive
“bull’s eye” rash as prerequisite for diagnosis. But fewer than 50% of patients with Lyme
disease recall a tick bite. In some studies this number is as low as 15% in culture-proven
Lyme borrelial infection. Likewise, fewer than 50% of patients with Lyme disease recall
citation any rash; and although the bull's eye presentation is considered classic, it is not
the most common dermatological manifestation of early-localized Lyme infection.
Atypical forms of this rash, taking on a large variety of forms, are seen far more
commonly. It can last a few hours or up to several weeks. The rash can be very small or
very large (up to twelve inches across), and can imitate such skin problems as hives,
eczema, sunburn, poison ivy, fleabites, and so on. The rash can itch or feel hot or may not
be felt at all. The rash can disappear and return several weeks later. For those with dark

skin the rash may look like a bruise.

But most practitioners, even those in endemic areas, simply are unaware of the
complexity and diverse presentation. Addressing a recent FDA hearing on antimicrobials
for early Lyme disease,! SUNY Stony Brook rheumatologist Raymond Dattwyler
noted that in the heavily endemic area of Long Island where he himself works,
practitioners, including pediatric infectious disease experts, regularly fail to recognize the
EM. “One guy at our hospital was teaching the house staff that erythema migrans was
always a flat lesion,” Dattwyler told the FDA, and “that if there was any edema in the
lesion that it couldn't be erythema migrans.” Dattwyler pulled out some culture-positive
lesions to show his SUNY Stony Brook colleague that, indeed, the EM rash could be
raised as well, hopefully preventing any more young physicians in his charge from

mastering the wrong set of facts.



Often, Dattwyler added, patients remain ill because physicians fail to recognize or
diagnose “other tick-borne infectious diseases that are in these endemic areas.
Certainly, Babesia and Ehrlichia (HGE) are becoming more common. HGE and
Babesia carriage rates in our ticks are quite high in the Northeast, so that it is not
uncommon that 20 to 30 percent of the ticks that are infected with Borrelia have
another pathogen, as well.” If the co-infections are untreated, patients treated for

Lyme alone may not get well.

The Great Imitator

When, due to these diagnostic errors, patients are treated insufficiently or not at all, they
become extremely ill. Since the Lyme spirochete can infect virtually any organ in the
body, it can mimic many other diseases. Called "The Great Imitator,” it has been
misdiagnosed as multiple sclerosis, Parkinson’s disease, lupus, Alzheimer’s, arthritis,
amytrophic lateral sclerosis (Lou Gehrig’s disease), fibromyalgia, Guillain-Barreé, and

chronic fatigue syndrome, among others.

Several days or weeks after a bite from an infected tick, a patient usually experiences flu-
like symptoms such as aches and pains in muscles and joints, low-grade fever, and/or
fatigue. But no organ is spared. Other possible symptoms include:

- Jaw -- pain, difficulty chewing

- Bladder -- frequent or painful urination, repeated "urinary tract infection”

- Lung -- respiratory infection, cough, asthma, pneumonia

- Ear -- pain, hearing loss, ringing, sensitivity to noise

- Eyes -- pain due to inflammation, sensitivity to light, sclerotic drooping of

eyelid, conjunctivitis, blurring or double vision

- Throat -- sore throat, swollen glands, cough, hoarseness, difficulty swallowing



- Neurological -- headaches, facial paralysis, seizures, meningitis, stiff neck,
burning, tingling, or prickling sensations, loss of reflexes, loss of coordination,
MS-like syndrome

- Stomach -- pain, diarrhea, nausea, vomiting, abdominal cramps, anorexia

- Heart -- weakness, dizziness, irregular heartbeat, myocarditis, pericarditis,
palpitations, heart blockage, enlarged heart, fainting, inflammation of muscle or
membrane, shortness of breath, chest pain

- Joint -- arthralgias or arthritis, muscle inflammation and pain

- Other Organs -- liver infection, elevated liver enzymes, enlarged spleen, swollen
testicles, irregular or ceased menses

- Neuropsychiatric -- mood swings, irritability, poor concentration, cognitive loss,
memory loss, loss of appetite, mental deterioration, depression, disorientation,
sleep disturbance

- Pregnancy -- miscarriage, premature birth, birth defects, stillbirth

- Skin -- single or multiple rash, hives

The symptoms may occur in any combination, in any sequence, and over any time frame.

Neuroborreliosis

Over the years doctors have discovered that Lyme disease, if not treated early or
sufficiently, can trigger a host of neuropsychiatric symptoms as the spirochete
disseminates throughout the central nervous system and the brain. Dr. Brian Fallon,'™ an
associate professor of clinical psychiatry at Columbia University and director of the
Lyme Disease Research Program at the New York State Psychiatric Institute, explained
that the spirochete is quite efficient and can spread to the brain even before the "bull's

eye" rash appears (if it does at all.)



Along with physical manifestations such as facial paralysis, shooting pains, numbness
and tingling, the spirochete can cause cognitive problems (marked memory loss,
confusion, and difficulty with concentration) and behavioral changes including mood
swings, extremely low frustration tolerance, and inability to deal with multiple stimuli

like excessive noise or light.

"In rarer cases, patients may develop a full-blown manic episode where they become
psychotic or they may have such severe memory problems that they appear to be
demented,"” said Fallon. "The gamut of psychiatric problems most commonly consists of
disturbances of mood accompanied by disturbances of sleep but also can be associated
with fear that approaches paranoia and in rare cases, psychotic episodes."

Fallon recently completed a study which indicated that neuropsychiatric manifestations of
Lyme in children produce symptoms similar to attention deficit disorder and may also be
mistaken for laziness and behavioral problems because of the fatigue and personality
disturbances associated with Lyme. "If Lyme disease isn't recognized, these kids may just
appear to be bad kids when in fact they're not bad kids, they're just kids who are sick."
According to Fallon, once Lyme infiltrates the brain cells, the infection becomes far more

difficult to treat.

Section 11
The Scientific Debates

Knowledgeable professionals agree that when treated extremely early in the life cycle of
their disease, most Lyme patients will get well. Professionals also agree that Lyme
disease patients who have gone undiagnosed and now suffer later stage disease may
continue to experience debilitating symptoms following a month-long course of
antibiotics. All agree that these symptoms--arthritic, neurological, and multisystemic--can

last for months, years, or throughout life.



Knowledgeable professionals across a wide range of disciplines also agree with the CDC

position that Lyme disease must be initially diagnosed clinically, since no blood, urine, or
cell culture test is free of false negatives and false positives. While some contend Lyme is
underdiagnosed and others that it is overdiagnosed, most recognized authorities believe

that initial diagnosis of Lyme disease can be based on blood tests alone.

Common Misconceptions on the Part of Physicians

Even in the face of this consensus, misunderstandings abound. Particularly notable is the
belief among many primary care physicians (even those in endemic areas) that, in the
absence of a recollected tick bite and classic bull’s eye rash, positive blood tests are
required for diagnosis. This notion, widely held and practiced by local doctors, is
contrary to guidelines established by the CDC, the NIH, and the Practice Guidelines for

the Treatment of Lyme Disease from the Infectious Diseases Society of America.

The First Scientific Controversy: Persistence of Infection

Much of the medical mainstream, including the Yale-based physicians who originally
studied Lyme disease, contend most cases can be successfully treated with 30 to 60 days
of antibiotics, which they contend kills the Lyme spirochete. If symptoms continue, say
these physicians, they are probably caused by something other than the Lyme bacteria.
The condition they frequently cite is an ill-defined “post-Lyme” syndrome, resulting,
theoretically, when Lyme disease inflicts permanent damage to the body’s organs and
immune system. Alternatively, they suggest, illnesses unresponsive to a month or two of
antibiotic treatment are caused by an unrelated problem, like chronic fatigue syndrome,
psychiatric illness, lupus, multiple sclerosis, or fibromyalgia. Moreover, these same
physicians question long regimenrs of expensive antibiotics, labeling them as

unnecessary and sometimes dangerous. The treatment protocols embraced by this group



have been clarified in “The Practice Guidelines for the Treatment of Lyme Disease,”
produced by the Infectious Diseases Society of America (IDSA.) The Society is a

medical and professional organization based in Alexandria, Virginia.

The very sickest patients, who almost universally continue to decline under such
treatment protocols, have found their way to a group of clinicians and researchers whose
studies and experience stand in powerful opposition to the findings and opinions at Yale.
These doctors, including such experts as psychiatrist Brian Fallon of Columbia
Presbyterian and Dr. Willy Burgdorfer, the National Institutes of Health scientist who
discovered the Lyme spirochete, Borrelia burgdorferi, say that an audit of the peer-
reviewed literature reveals no evidence that infection cannot survive the standard 4 weeks
of antibiotic treatment. Instead, these clinicians and researchers contend, patients with
continuing symptoms are usually ill because the Borrelia burgdorferi spirochete has never
been eradicated from the body. Their views are best expressed by the International Lyme
and Associated Diseases Society (ILADS,) a professional medical and research
organization whose members include physicians with international reputations for
treating chronic Lyme disease and related complications, including the co-infections.

ILADS is based in Andover, Maine.

Evidence for Persistence

Mainstream, IDSA physicians support only short-term antibiotic protocols because, they
point out, controlled, double-blind studies have not yet demonstrated any clearcut
advantage to longer-term treatment in people who are chronically ill. One recent NIH
study on long-term antibiotic treatment was halted , for instance, because on a planned
break of the “blind” to check progress, auditors found no difference between test subjects

and controls. Another NIH-funded study of long-term antibiotic treatment is still



ongoing at Columbia University. W hile the results are not yet in, it may be that all such
studies are problematic to one degree or another based on the range of co-infections,
known and unknown, and hundreds of borrelia sub-strains, each responding differently

to the variety of antibiotics in the arsenal available today.

IDSA physicians resist this idea, pointing, instead, to studies suggesting that persistent
symptoms may be due to autoimmune problems that continue even after the microbe has
been killed. “Preliminary evidence suggests that relapsing symptoms in adequately
treated patients with documented Lyme disease are more likely the result of tissue
damage due to a possible autoimmune condition induced by the original infection,”
according to the American Lyme Disease Foundation, the umbrella support group with

many IDSA physicians on its board. "'

ILADS physicians, unique among practioners for experience in weilding the range of
different antiobiotics, have found that trial and error is often the key to remission of
symptoms; the medicines they use are not necessarily those but as is often the case in

medicine, bending such flexibility to double-blind studies may be difficult, indeed.

Indeed, While double-blind studies of simple antibiotic protocols have been
inconclusive, dozens of peer reviewed studies in microbiology and cell biology journals
nonetheless indicate that active, ongoing spirochetal infection is the cause of the
persistent symptoms in chronic Lyme disease. In fact, notes ILADS, there has never in
the history of this illness been one study that proves even in the simplest way that 30 days

of antibiotic treatment cures Lyme disease. However there is now an abundance of



research from around the world showing that the Lyme disease spirochete can

persevere. "'l Much of it comes from scientists at institutions like Yale and Tufts.

In 1990, for instance, Tom Schwan and a team that included, among others, researchers
from the Rocky Mountain Laboratory, National Institute of Allergy and Infectious
Diseases (NIAID,) part of NIH, found that “active cases of Lyme disease may show
clinical relapse following antibiotic therapy. The latency and relapse phenomena suggest
that the Lyme disease spirochete is capable of survival in the host for prolonged periods
of time,” the report said. To determine this, they studied 63 patients with erythema
migrans, the signature skin lesion of Lyme disease, removing the active edge of the rash
for biopsy and examining growth in test tube cultures. “Sixteen biopsies yielded
spirochetes after prolonged incubations of up to 10.5 months,” the team reported,
“suggesting that Borrelia burgdorferi may be very slow to divide in certain situations.”
Their conclusion: “Some patients with Lyme borreliosis may require more than the
currently recommended two to three week course of antibiotic therapy to eradicate strains

of the spirochete which grow slowly. V"'!

In that same year, Allen Steere and team reported this finding: “Six months after a two-
week course of intravenous ceftriaxone (2 g daily), 17 patients (63 percent) had
improvement, 6 (22 percent) had improvement but then relapsed, and 4 (15 percent) had
no change in their condition.” The interpretation? “These chronic neurologic
abnormalities began months to years after the onset of infection, sometimes after long
periods of latency, as in neurosyphilis,” the team reported in the prestigious New England
Journal of Medicine. “The typical response of our patients to antibiotic therapy supports
the role of spirochetal infection in the pathogenesis of each of the syndromes described

here...The likely reason for relapse is failure to eradicate the spirochete...This is



reminiscent of far advanced neurosyphilis... This last article is one of many studies that

show continuing symptoms are most likely due to persistence of the spirochete.”™!!
More evidence came in 1993, when V. Preac-Mursic of the University of Munich in
Germany cultivated Borrelia burgdorferi from biopsies of the iris and skin as well as
samples of cerebrospinal fluid after antibiotic therapy for Lyme borreliosis. Although the
patients in this study, by and large, tested negative by Western blot--although they lacked
diagnostic antibody titers—they still had subclinical or clinical disease. Concludes Preac-
Mursic: “Persistence of B. burgdorferi cannot be excluded when the serum is negative

for antibodies against it.”” X[**!

Also in that year, Mark Klempner of Tufts showed that Borrelia burgdorferi could settle
within the fibroblasts of cells. Those same spirochetes, grown in fibroblasts cultured in a
test tube and then treated with antibiotics, survived as well. Reported Klempner: “The
observation of viable spirochetes within fibroblasts coupled to protection of B.
burgdorferi from extracellular microbicidal antibiotics by fibroblasts suggests that B.
burgdorferi may be among the small number of bacteria that can cause chronic infection
by localizing within host cells where they remain sequestered from some antimicrobial

agents and the host humoral immune response.” ¥**!

In the past year, even more data has emerged. Cornell University scientist Rheinhard
Staubinger, for instance, infected 16 dogs with Borrelia burgdorferi by tick bite. Four
months (120 days) after tick exposure, 12 dogs were treated with antibiotics for 30 days

while 4 control dogs were not treated at all. “At euthanasia, single tissues of the



antibiotic-treated dogs and multiple tissues of all control dogs were Borrelia-positive by
polymerase chain reaction,” Staubinger reports. “From this study and our previous
investigations, it appears likely that B. burgdorferi maintains a persistent infection with

live organisms albeit at a very low level.”” 2]

And Yale rheumatologist Stephen Malawista, a longtime collaborator with Allen Steere,
has concluded that Lyme arthritis can virtually always be traced to either persistent
infection or the antigenic waste left behind. “My thesis here is that patients will be free of
Lyme arthritis, prolonged or not, when the last Bb has shown itself to the immune system
BEGINNING OF CHANGED SECTION

and been killed, and its antigens have been biodegraded,” he writes. “Although it may
prove to be wrong, | believe that this formulation best fits the clinical facts of Lyme

disease, and may possibly direct our thinking along useful lines.”"*3l

Persistence of Lyme disease following antibiotic treatment makes even more sense in
light of recent findings from the fields of infectious disease, molecular evolution,
genomics, and cellular biology:

1. 1. There are some 300 different strains of Borrelia burgdorferi. In experiments
performed both in vivo and in vitro and presented in the peer-reviewed literature, it
has been shown that different strains respond differently or not at all to the host of
antibiotics used to treat Lyme disease. It therefore makes sense that patients--
especially those with late-stage disseminated disease--may need rounds of more than

a single antibiotic for a single month to get well. ¥4



1. 1. About 30% of the ticks carrying the Borrelia burgdorferi spirochete also transmit
other microbial diseases, including Ehrlichia, Bartonella, Rickettsia, and Babesia.
Although some medications may be useful for treating Borrelia burgdorferi alone,
they may be ineffective against the co-infections. For instance, amoxycillin will be
ineffective against Ehrlichia (which requires doxycycline or another antibiotic in the
tetracycline family) as well as Babesia (often treated with Mepron.) Because an
untreated co-infection can persist and produce severe symptoms even if Borrelia
burgdorferi is eradicated, and because multiple infections coexisting infections may
interact, co-infections can complicate the clinical picture. Given these facts, say the
clinicians, it is easy to see why a month of low-dose doxycycline or amoxycillin
might fail to do the trick when tick-borne disease has been undiagnosed and untreated
in an individual for years. This commonsense approach is borne out in practice, as
physicians utilize longer-term treatments in a variety of combinations before seeing
results.. ']

1. 1. Microbiologists say that Borrelia burgdorferi has the genetic capacity to express
an elaborate, variable, and rapidly-changing complement of “lipoproteins.”
Structured like lipid-protein sandwiches, lipoproteins present in abundance confer
microorganisms with the ability to change form and function depending upon the
environment. As the environment changes from
deer to tick to human, from blood to muscle to brain, Borrelia burgdorferi can
produce a cascade of lipoproteins (or antigents) best suited to its current niche and

survival, V[l



1. 1. According to one theory still under investigation, Bb spirochetes under
environmental stress lose their cell walls, becoming resistant to conventional
antibiotics. One line of research suggests that when under pressure from its
environment, the Lyme disease spirochete loses its cell wall. In doing so, it becomes
resistant to the majority of antibiotics, which are engineered to work by attaching to
bacterial cell walls. Scientists who have observed this process in test tubes report that
cell-wall-deficient Bb spirochetes exist as tiny “L” forms able to hide within cells,
and also collect en masse to form spirochete generators known as “cysts.” The L-
forms and cyst forms are said to generate more cell-wall-deficient spirochetes that
continue to disseminate throughout the body’s tissues and hide inside cells. When a
given environmental stressor --including antibiotic therapyis halted, the spirochetes
may come out of hiding and revert to conventional, cell-walled forms. Clinicians say
they can treat the cell-wall-deficient forms of the Lyme disease spirochete with
Flagyl, an antibiotic that causes them to convert to cell-wall forms, which are
vulnerable to conventional antibiotics. The L-cyst phenomenon, when and if proven
in vivo, will help explain the etiology of chronic Lyme disease. [} xVill[1€]

1. 1. Borrelia burgdorferi is undergoing a period of rapid evolution, according to
molecular biologists at the University of Utah Medical School, the London School of
Hygiene and Tropical Medicine, and The Institute for Genomic Research in
Rockville, Maryland. Numerous recent arrangements of DNA have left many genes
in a state of “serious mutational decay,” the researchers have reported, making
Borrelia burgdorferi one of the most volatile and unpredictable pathogens in our

midSt.XiX[lg]



How to put all this in perspective? Dr. Kenneth B. Liegner, a nationally noted Lyme
disease expert in Armonk, New York, says these findings “reveal the deficiencies of the
existing paradigm for Lyme disease, have been very hard for the medical community to
reconcile, and presage a revolution in our conceptualization of this disease. These
observations lead one to the conclusion that certain subsets of patients with Lyme disease
may require prolonged antibiotic treatment and that presently available chemotherapeutic
modalities may be suppressing but not eradicating the infection. Thus, individuals who
have demonstrated relapses following aggressive treatment may require an open-ended
antibiotic approach provided that they are deriving clinical benefit and not experiencing

any adverse effects and that they wish to be treated.” xx[20]

The Second Scientific Controversy: Underdiagnosis or Overdiagnosis
The second controversy involves the question of diagnosis: Those working in academia
and conducting clinical trials for pharmaceutical companies and government tend to

END OF CHANGED SECTION

assert that Lyme disease is overdiagnosed, while hands-on Lyme clinicians say it is

underdiagnosed.

The issue is critical. If a doctor sees Lyme disease as underdiagnosed and thus treats all
comers, the actual diagnosis might remain unrecognized and untreated while unnecessary
use of antibiotics might lead to antibiotic-resistant infections in the human blood
reservoir at large. On the other hand, if a doctor sees Lyme disease as overdiagnosed and
thus hesitates to treat, patients will go on to develop late stage, disseminated Lyme
disease. Tens of thousands of Americans are tragic testimony to option number two. By

the time such individuals are finally diagnosed, they are often simply too sick to respond



to a single month of antibiotics. Either they must accept the guidelines of IDSA and Yale
physicians that they now have the incurable and debilitating autoimmune disorder known
as “Post-Lyme Syndrome,” or they must find a physician who believes that longer-term
antibiotic treatment at a higher dose may eradicate the spirochete that conventional

therapy could not.

The overdiagnosis-underdiagnosis debate and the issue of chronicity are key to the
quagmire of Lyme disease politics and the conflicts of interest that result. The
reason is this: Redefinition in these areas was a prerequisite for launch of Lyme
disease products, including vaccines and diagnostic tests. Because the issues
resulting in ethical conflicts are complex, we’d like to walk you through them

chronologically, with a brief history of Lyme disease itself.

Section 111

The History of Lyme Disease: A Story of Medicine and Politics
Physicians in Europe identified Lyme disease more than a hundred years ago. But
for most of the past 30 years, the center of mainstream Lyme research has been
Yale University, home to the US doctor who identified "Lyme arthritis" in 39
children and 12 adults following notable reports from two Connecticut mothers.
That physician, Dr. Allen Steere, went on to make the disease the hallmark of his
career. Working with Yale associates like Dr. Stephen Malawista, Dr. Robert
Schoen, and Dr. Eugene Shapiro, Steere proved the Connecticut syndrome--named

for its epicenter in the town of Lyme--was caused by the bite of an Ixodes tick.



Years later, government scientist Willie Burgdorfer of the Rocky Mountain
Laboratories discovered that the tick transmitted Lyme disease through a

spirochetal bacterium, Borrelia burgdorferi, named after its discoverer.

Lyme Disease and Diagnosis
But though the critical microbe had been found, the effort to diagnose Lyme
remained a challenge, in large part due to the absence of a gold standard laboratory
test--one that could culture Bb spirochetes from the blood. Sparse in number and
generally found in tissue instead of the blood, Bb, it turned out, could be detected
only indirectly, through the immune response as measured by tests like ELISA (an
acronym for enzyme-linked immunoabsorbent assay) or Western blot.
As indirect tests, both the ELISA and the Western blot measure the immune
system's response to an infectious agent rather than looking for components of the
agent itself. In a Lyme disease ELISA, antigens (proteins that evoke an immune
response in humans) from Borrelia burgdorferi are fixed to a solid-phase medium
and incubated with diluted preparations of the patient's serum. If antibodies to the
organism are present in the patient's blood, they will bind to the antigen. These
bound antibodies can then be detected when a second solution, which contains
antibodies to human antibodies, is added to the preparation. Linked to these second
antibodies is an enzyme, which changes color when a certain chemical is added to

the mix.

Although the methodology is somewhat complicated, the basic principle is simple: the
test looks for antibodies in the patient's serum that react to the antigens present in
Borrelia burgdorferi. If such antibodies exist in the patient's blood, this finding is an

indication that the patient has been previously exposed to B. burgdorferi.



However, many different species of bacteria can share common proteins. Most
Lyme disease ELISAs use sonicated whole Borrelia burgdorferi--B. burgdorferi
cells broken down with high frequency sound waves--as the antigen in the test. It is
possible that a given patient's serum can react with the B. burgdorferi preparation
even if the patient hasn't been exposed to Bb, perhaps because Bb shares proteins
with another infectious agent that the patient's immune system has encountered. For
example, some patients with periodontal disease, which is sometimes associated
with an oral spirochete, might test positive on a Lyme ELISA, because their sera
will react to components of Bb (like the flagellar protein, which is shared by many
spirochetes) even though they themselves have never been infected with Bb.

Therefore, some positive Lyme disease ELISA results can be "false" positives.

To distinguish the false positives from the true positives, the Western blot (also known as

an immunoblot) is used. In this test, the laboratory looks for antibodies directed against a

wide range of Bb proteins. This is done by first disrupting Bb cells with an electrical

current and then "blotting" the separated proteins onto nitrocellulose, nylon, or other

synthetic membranes. The current causes the proteins to separate according to their mass,

measured in kilodaltons (kDa). From here on, the procedure is similar to the ELISA--the

various Bb antigens are exposed to the patient's serum, and reactivity is measured the

same way (by linking an enzyme to a second antibody that reacts to the human

antibodies). If the patient has antibodies to a specific Bb protein, a "band"” will form at a

specific place on the immunoblot. For example, if a patient has antibodies directed

against Outer Surface Protein A (OspA) of Bb, there will be a WB band at 31 kDa. By

looking at the band pattern of patient's WB results, the lab can determine if the patient's

immune response is specific for Bb.



A layer of complexity is added to analysis because the Western blot report usually
contains two parts: IgM and IgG. These are immunoglobulins (antibody proteins)
produced by the immune system to fight infection. IgM is produced fairly early in
the course of an infection, while 1gG response comes later. Some patients might
already have an IgM response at the time of the EM rash, although that is
uncommon. The IgG response, according to the traditional model, tends to start
several weeks after infection and peak months or even years later. In some patients,
the IgM response can remain elevated; in others it might decline, regardless of
whether treatment is successful. Similarly, 1gG response can remain strong or
decline with time, again regardless of treatment. Most WB results report separate
IgM and IgG band patterns and the criteria for a positive result are different for the

two immunoglobulins.

In establishing a nationwide standard for a positive WB, one must make several
assumptions--that all 300 strains of Bb will provoke similar immune responses in
all patients, that all patients will mount a measurable immune response when
exposed to Bb, and that the 1gG immune response will persist in an infected patient.
Assuming normal amounts of variation found in nature, it is a given that unusual

banding patterns will occur.

Raising the Bar

Back in what now seems like the prehistory of Lyme disease testing, the year 1991, these
unavoidable variables were magnified by a system mired in chaos. There was, at the time,
no agreed-upon standard for what constituted a positive Western blot. Different
laboratories used different antigen preparations made from different strains of the Bb

spirochete to run the test. Thereafter, they also interpreted the results differently. Some



required a certain number of bands to constitute a positive result, while others required
more bands or less. Some felt that certain bands should be given a higher priority than

others.

Into the void in 1993 stepped rheumatologist Allen Steere, by then a professor at Tufts

University in Boston. In a study™!

published in February of that year with Frank
Dressler and colleagues from Germany, he performed immunoblots on several dozen
patients with well-characterized Lyme disease and a strong antibody response. By
looking at the resulting blot patterns and doing some fairly involved statistical analysis,
the team determined which bands showed up most often and which best distinguished

Lyme disease patients from control subjects who did not have Lyme disease.

They found that by requiring 2 of the 8 most common IgM bands in early disease and 5
of the 10 most common IgG bands after the first weeks of infection, they could make the
results the most specific, in their view, without sacrificing too much sensitivity.
("Sensitivity" means the ability of the test to detect patients who have the disease;
"specificity” means the ability of the test to exclude those who don't. Usually, an increase

in one of these measures means a decrease in the other.)

Steere later tested the theory in a group of 237 patients seen in a diagnostic Lyme disease
clinic and in 74 patients with erythema migrans or summer flu-like illnesses. He reported
that the IgM blot had a sensitivity of 32% and a specificity of 100% in early disease; after
the first weeks of infection, the 1gG blot had a sensitivity of 83% and a specificity of

95%.

The study also suggested using Western blot to check ELISA. Among patients with
indeterminate 1gG responses by ELISA, Steere found, 6 of 9 with active Lyme disease

had positive blots compared with 2 of 34 patients with other illnessesOn the surface, the



study seemed to bring order to chaos. But to the community of Lyme physicians treating

late-stage patients, Steere’s report was problematic.

For one thing, according to ILADS experts,*??! he gave equal weight to each band
included, whether the band was specific to Lyme disease or not. This flew in the face of a
general consensus that different bands on a Western blot have different relative
importance. Many Lyme patients, for instance, show reactive bands at 60 and/or 66 kDa.
But these bands correspond to common proteins in many bacteria, not just Borrelia
burgdorferi, and so are of limited diagnostic usefulness, especially in the absence of
other, more species-specific bands. The band at 41 kDa corresponds to Bb's flagella, the
whiplike organelles used for locomotion, and is one of the earliest to show up on the
Western blots of Lyme disease patients. But it is also the most commonly appearing band
in control subjects, probably because people are exposed to a variety of spirochetes

throughout life and so their sera might cross-react with this protein.

Yet in the Steere/Dressler study, these bands were weighted on a par with species-
specific bands at 83, 94, and even 23-25 kDa (the highly expressed OspC.) ILADS
scientists and many other doctors believe that any patient whose IgM or IgG Western
blot exhibits bands at, say, any three (or even two) of these locations most likely has been
infected

with B. burgdorferi, regardless of whether any other bands are present. They feel that
these bands on a Lyme Western blot are simply more meaningful than other, less specific
ones and that a rational interpretation of a WB result should take this into account. ™!
Another issue was the type of patient Steere had used to generate results. As a

rheumatologist, it was only natural that his patients present with a frank arthritis of Lyme,



often with a swollen joint. His subset of rheumatology patients seemed to fit a specific
profile in that virtually all had EM lesions and made significant antibody. But the study
did not include patients from other disciplines, including those who might show up at the
office of a gastroenterologist, neurologist, or opthalmologist. Indeed, since Lyme is
multisystemic, it can manifest its symptoms in any one of these areas, and it has long
been noted that the profile-including the immunological profile—differs to some extent

based on the set of presenting symptoms.

Even more puzzling was the omission from consideration of bands at 31 and 34 kDa,
corresponding to OspA and OspB, among the most species-specific proteins of the
organism. Often absent in early disease, Osps A and B tended to come into prominence
as patients become increasingly ill. Although the absence of either of these bands from a
patient's immunoblot did not rule out Lyme disease, their presence was hardly

meaningless.

Finally, a couple of months thereafter Steere published a paper™VI24PxvIZbovil26] gy

overdiagnosis of Lyme disease in the Journal of the American Medical Association. Of
the 788 patients seen at his clinic, Steere wrote, 180 (23%) had active Lyme disease,
usually arthritis, encephalopathy, or polyneuropathy. One hundred fifty-six patients
(20%) had previous Lyme disease and another current illness, most commonly chronic
fatigue syndrome or fibromyalgia. And the remaining 452 patients (57%) did not have
Lyme disease at all. “Of the patients who did not have Lyme disease, 45% had had
positive serological test results for Lyme disease in other laboratories,” Steere wrote, “but
all were seronegative in our laboratory. Prior to referral, 409 of the 788 patients had been
treated with antibiotic therapy. In 322 (79%) of these patients, the reason for lack of

response was incorrect diagnosis.” His conclusion: “Only a minority of the patients



referred to the clinic met diagnostic criteria for Lyme disease. The most common reason

for lack of response to antibiotic therapy was misdiagnosis.”

This paper has been critiqued formally on a number of fronts. Especially notable are
complaints from numerous ILADS physicians as well as the chemist Carl Brenner, one of
two patients sitting on the National Institute of Allergy and Infectious Diseases (NIAID)
Advisory Committee for Clinical Studies on Chronic Lyme. Problems most frequently

cited follow, below:

1. 1. Claims to Superior Serology not Proven: Steere reported that 98% of
the patients (176 out of 180) found to have active Lyme disease, but none of the
patients (0 out of 452) who had never had Lyme disease but who were evaluated for
suspected Lyme at his clinic were seropositive by enzyme-linked immunosorbent
assay (ELISA) and/or Western blot in his lab alone. If so, it would mean he had
developed a test far beyond the state of the art for 1993, not to mention today.
Indeed, he claimed that of 452 patients in the study who were determined to have
never had Lyme disease, 203 (45%) had obtained "false™ positive results from
another laboratory. It is difficult to accept uncritically his claim that the antibody
testing protocols he uses are so far and away superior to any other without the same
independent testing other labs are subjected to. The reasoning is circular: The
presumption is that his tests are superior because they render the highest correlation
between seropositivity and actual Lyme disease, but the definition of "actual Lyme
disease™ in the study is derived almost exclusively from the test results generated at
his lab.

2. 2. Nearly exclusive reliance on serologies for diagnosis. Although false

negative serologies are widely recognized as common in early Lyme disease, it is



often claimed that they are extremely rare phenomena later in the course of the
illness. The many cases of seronegative, culture-positive "late”" Lyme disease that

have been identified and reported, however, make this claim untenable, V271 xxviii[28]

XXix[29] xxx[30]

3. A history of exposure in an area where B. burgdorferi has been
recovered from ticks required for a diagnosis. This approach systematically
excludes all patients from areas that have not been investigated for B. burgdorferi
infestation. In light of the fact that thousands of clear-cut cases of Lyme disease,
complete with physician-verified erythema migrans, and/or clinical findings and
positive serologies, have been reported from "nonendemic” and unstudied areas, such
a restriction is inappropriate.

4, Response to treatment required for diagnosis: Of the patients thought
to have active Lyme disease, at least 52 had already been antibiotically treated before
evaluation by the authors. Nonetheless, under the study protocols, lack of
responsiveness to antibiotic therapy is a primary criterion for the determination that
active Lyme disease is not present: Indeed, the scientists diagnosed fibromylagia as
opposed to Lyme disease solely on the basis of response or lack of it to antibiotic
therapy—even though every one of the primary symptoms associated with
fibromyalgia or chronic fatigue syndrome (persistent headache, fatigue, myalgias,
arthralgias, sleep disturbance, etc.) are common in active Lyme disease and cannot be
used for differential diagnosis.

5. Refusal to recognize treatment failure or relapse. The paper states that
temporary relapse following treatment is, in fact, the placebo effect that occurs when
patients without real Lyme believe they are responding to medication. It also states
that 20% of the study population had real Lyme that was cured by treatment but then
went on to develop a variety of other illnesses, virtually all of which had identical

symptoms to active Lyme disease. These conclusions ignored another interpretation--



that borrelial infection persisted after antibiotic treatment--even though culture-

confirmed treatment failures now abound in the medical literature, sometimes even

after long-term, high-dosage antibiotic therapy.**1[3H xi[32] xxdii[33] xoodv[34]

6. 6. Use of psychiatric symptoms to exclude the diagnosis of Lyme
disease. Controlled studies have indicated that a high percentage (66%) of
seropositive Lyme disease patients report an episode of major depression during the
course of their illness, most (90%) for the first time.**% A wide variety of minor

XXXVI[36] XxxVii[37]

and major psychiatric disorders have been reported in Lyme disease,

ooviiBElgimilar to the findings in neurosyphilis .

Despite such objections, the viewpoint expressed in Steere’s “Overdiagnosis” paper
prevailed. It would, from the moment it was published, serve as a guide to family
practitioners and pediatricians across the United States. For patients with late-stage,
disseminated Lyme disease as well as those who just didn’t respond to the traditional,
four-week course of oral antibiotic, the results were disastrous. Although these patients
often tested positive on DNA tests based on amplification of genetic material from blood
or urine, and although they often showed immune response to Osp A and Osp B, they

would not meet the standard for diagnosis set by Steere.

Section IV

Watershed At Dearborn



The watershed event making the redefinition of Lyme disease official occurred a year
later, in Dearborn, Michigan, at the Second National Conference on Lyme Disease
Testing, sponsored by the Association of State and Territorial Public Health Laboratory
Directors (ASPHLD), the US Centers for Disease Control and Prevention (CDC), and the
Michigan Department of Health, and co-sponsored by the U.S. Food and Drug
Administration (FDA), the National Institutes of Health (NIH), the Council of State and
Territorial Epidemiologists, and the National Committee for Clinical Laboratory
Standards. It was at this pivotal meeting that Steere’s reports (supplemented by others
based on patient cohorts with Lyme arthritis as well as neuroborreliosis) were accepted
as the official surveillance criteria for Lyme disease by the CDC. To be accepted as an
official case of Lyme disease for surveillance or research purposes, the committee
decided, a patient would need to register positive or equivocal on an ELISA and then pass
the acid test--light at least 2 of 3 IgM bands or 5 of the 10 1gG bands on the Western
blot. Although these standards were not meant to serve as basis for diagnosis, participants
like Nick Harris, president of IgenX, feared that the to general practioner, the distinction
would not be clear. Recalling such concerns even back then, Harris reports the following

poins debated from the Conference floor™*[3°1 XI401.

Point 1: Use of a fast and inexpensive ELISA test to prequalify patients for a
definitive Western blot. If ELISA was negative, there would be no Western blot. If
equivocal or positive, physicians would then go on to conduct the Western blot for
definitive diagnosis.

The problem with this: ELISA has too many false negatives as well as false positives to
act as a gateway for diagnosis. Studies conducted by the group responsible for Lyme
disease proficiency testing for the College of American Pathologists (CAP), for instance,
concluded that the currently available ELISA assays for Lyme disease do not have

adequate sensitivity to be part of the two-tiered approach of the CDC/ASPHLD, where



only ELISA-positive samples can be tested by Western blotting™"*}]. And Dr. Alan
Barbour had this to say about the ELISA in his application for US Patent #

5,582,990 11421 Xliil43] xlivI44] “£j1aq with the US Patent Office just three weeks before he
cast his vote as a member of the Planning Committee at Dearborn: “Conventional
diagnostic tests for Lyme disease have used whole spirochaetal sonic extracts as test
antigens in ELISA to detect antibodies to B. burgdorferi, but this test yields
unsatisfactory low diagnostic sensitivity (20 to 60%) during the early stage of infection,
xIV[45] xIvi[46]

possibly due to a slow and late-appearing antibody response and to the

inclusion of irrelevant cross-reacting antigens in the whole-cell preparations.”

Point 2: If an ELISA is equivocal or positive, look for 2 out of 3 accepted IgM bands on
a Western blot to diagnose Lyme disease a month or less after the tick bite.

The problem with this: Studies from a number of research groups, including Allen
Steere himself, found that IgM bands are important not just in the first month after the
tick bite, but also thereafter. In cases of chronic or resistant Lyme, the 1gG response is

often nonexistent, and only the IgM remains. XVi[471 xIviii[48] - xlix[49]

Point 3: If an ELISA is equivocal or positive, look for 5 out of 10 acceptable 1gG bands
to diagnose Lyme disease a month or more after the tick bite.

The problem with this: Engstrom et al'® and Aguero-Rosenfeld et al"[*! 152
confirmed that almost one-third of all Lyme patients are 1gG negative during the first
year. The Engstrom study also found that of those patients who DID express antibody,
higher sensitivity and specificity --100% and 93-96%, respectively--could be achieved
with criteria based on recognition of 2 of 5 1gG bands. It is notable that one author of the
Engstrom study was Russel Johnson, a voting member of the Dearborn Planning

Committee.



Point 4: Significant bands accepted by the planning committee specifically did not
include those representing OspA or OspB.

The problem with this: OspA and OspB are so specific to the species Borrelia
burgdorferi they should, according to a significant body of peer-reviewed literature, be
considered significant when detected by Western blot. Indeed, attendees at the Dearborn
conferences had published widely in this area. Writing in the Journal of Clinical
Investigation in 1994, participant Steven Schutzer noted that “OspA has rarely been
detected less than 6 months after infection.” His paper went on to show, however, that the
protein was merely bound up in immune complexes, present but unexpressed, from the
earliest days of the erythra migrans rash. Yet another Planning Committee member,
Raymond Dattwyler of Stony Brook, had just published an article on using OspA for
Lyme disease diagnosis in Western blot.""3 "Further resolution of the epitope
specificity to determine humoral and cellular immune responses to OspA has
implications for vaccine development and for the utility of this protein as a reagent in
diagnostic testing for Lyme borreliosis,” Dattwyler wrote in July of 1994, just 3 months
before the Dearborn meeting. His obvious suggestion: using a recombinant form of Osp-
A for diagnosis. "A few years earlier, Planning Committee member Barbour had found
that OspA and OspB were useful diagnostic markers for patients in Sweden."™®*! Both
researchers nonetheless signed on to the plan for removing OspA from CDC criteria at

Dearborn.

One reason it was important to define a case definition for Lyme disease was upcoming

evaluation of two Lyme disease vaccines,"*®

planned for release by SmithKline
Beecham Biologicals, Reixensart, Belgium; and the French and Canadian group of

Pasteur Mereiux Connaught. Invented at Yale University in New Haven, the first



generation vaccine was designed around OspA. Second generation vaccines might

include OspB as well.

Point 5: The Planning Committee failed to accommodate a number of well-established
and undisputed scenarios under which an infected individual might mount no immune
response.

The problem with this: Individuals who clearly had Lyme disease but did not mount a
strong immune response would not be diagnosed with, and thus treated for, the disease. A
1988 paper by Raymond Dattwyler and Russell Johnson, both voting members of the
Planning Committee, for instance, showed that when Lyme is treated early but
insufficiently, the antibiotic will abrogate the human immune response to B. burgdorferi
M 1ndeed, a more recent study from the same two authors shows that a majority of
patients who fail early treatment and suffer clinical relapse are seronegative at the time of
relapse.""B"1 Writing in 1990 in Lancet, Steven Schutzer showed that patients with Lyme
disease may not test positive for exposure to B. burgdorferi because their antibodies to
the organism are bound up in immune complexes .""[8 Once steps are taken to
dissociate these immune complexes, free antibody can be detected; however, this is not

routinely done when performing serologic tests for Lyme disease.

Point 6: Reluctance to give appropriate credence to DNA-based diagnostic tests.

The problem with this: A significant body of literature shows the value of PCR
technology. Studies by Goodman et al. found that 30% of their patients with early Lyme
disease were positive by PCR."™* This percentage is comparable to blood culture data
by others.*®@ Although some studies were unable to achieve PCR positive results from a

percentage of patients with acute Lyme disease, *'[*this was frequently contingent upon



the status of antibiotic therapy. Manak et al. were able to detect 33% of early Lyme and
50% of late stage Lyme disease in patients not on antibiotic therapy.™ % Most of their
patients became PCR negative within two weeks of commencing antibiotic therapy. They
also found that during a relapse, patients might become PCR positive for a short period.
Finally, using a combination of genomic and plasmid PCR, Bayer et al. ""®}found that
74% of patients with chronic (persistent) Lyme disease were PCR positive in urine
samples.Indeed, writing in the Journal of Clinical Microbiology in 1989, Dearborn
Planning Committee member Russell Johnson reported on "detection of antigens in urine
of mice and humans infected with Borrelia burgdorferi, etiologic agent of Lyme

disease." V4]

*k*k

By the end of 1994, there existed two sets of divergent opinions from the same
experts. One set was, for the most part, published in medical and scientific journals.

The other set was, for the most part, handed down by official committee decree.

Reflecting on the Dearborn meeting, Nick Harris, Ph.D., President of IgeneX, a
California laboratory that tests for Lyme disease, has this to say: “Although
discussion of all these points occurred during the meeting, many observers felt that
the planning committee’s criteria and the conclusions to the meeting were
predetermined, and that dissenting views were not seriously considered. "Most
Planning Committee members said they would treat a patient with clinical signs
and symptoms of Lyme disease, even if they had only 3 or 4 positive bands,” Harris
recalls. But the Committee did not seem to realize how difficult they were making

that choice for the physician in an HMO, PPO, or even in private practice.””1¢!



Harris” worry has been borne out. Although the CDC and NIH insist that Lyme remain a
clinical diagnosis, the Dearborn criteria has nonetheless been embraced by local
physicians looking for cut and dried insight into this confounding disease. By imposing
such rigid and questionable immunological markers on this complex and little-understood
disease, the Planning Committee unilaterally refined a subset of Lyme patients out of
existence. In the process, they redefined the disease itself. The Planning Committee also
set the stage for a level of circular reasoning: If official studies of Lyme disease could
now enroll only seropositive patients meeting the Dearborn criteria, then those studies
would, de facto, reinforce the Dearborn profile and the requirements on which it was
based. It was a seemingly impenetrable wall of logic that excluded the sickest of patients,
leaving their physicians outside the circle of acceptability required to integrate data of

their own.

For those with chronic Lyme, the events of 1993 and 1994 were disastrous. Without
OspA or OspB to serve as markers, many of those with the most chronic and hard-to-treat
forms of Lyme disease no longer met any diagnostic standard. Likewise, “seronegative”
patients could not be counted, even if physicians were able to find Borrelia burgdorferi
DNA through genetic amplification techniques like PCR (polymerase chain reaction).
Because many neurological symptoms were dismissed as psychiatric, those with
neuroborreliosis found it difficult to get a diagnosis as well. Finally, even patients who
met all the standards were told that if they had not recovered after four weeks of
antibiotic therapy, it just wasn’t Lyme. Left to relapse without retreatment they joined
their unfortunate brethren in the ranks of chronic disease.

Taking a skeptical approach to diagnosis, the new view asked physicians to accept that

treatment failures virtually never occur, that those with real Lyme disease are rarely

seronegative, that Lyme Lyme should rarely be diagnosed in patients without significant



exposure in endemic areas, and that psychiatric symptoms may be used to exclude the
Lyme diagnosis. This was a special trap for late stage patients, who often manifested
psychiatric and neurological symptoms, and often expressed only OspA or B, or,

frequently, no serological marker at all.

A year later, the new, circumscribed criteria seemed at odds not just with the views of
vocal critics like Harris, but with the Dearborn architects themselves. Addressing the
Senate Committee on Labor and Human Resources on October 18, 1995, ™% Dr. Allen
Steere, lead investigator for the SKB vaccine, Lymerix, and author of the paper that
rendered the Dearborn Criteria, had this to say: “No serologic test distinguishes between
active and past infection, and tests that identify the spirochete itself are greatly needed. ...
Some patients continue to have symptoms after treatment. This is particularly
troublesome since recent research has shown that the Lyme disease spirochete may
sometimes persist in the nervous system for many years, as with the spirochete that
causes syphilis. In addition, a genetically susceptible subset of patients with Lyme
arthritis continues to have joint inflammation despite treatment with multiple courses of

oral or intravenous antibiotics.”

And writing in his 1996 book, Lyme Disease: The Cause, the Cure, the

Controversy, ™1 OspA patent holder and planning committee member Alan G.
Barbour, MD, suggested there might be two sets of Lyme disease patients--one meeting
the Dearborn definition and the other falling outside those parameters. “Can the
viewpoints be reconciled?” Barbour asked in a volume that still stands as his last word on
the topic. “At this time the answer is no, not completely. One reason is the difference in
how Lyme disease is defined. The two groups may be talking about different groups of

patients and therefore may be comparing apples and oranges. From this perspective, both



groups are right. If the respective definitions are accepted on their own terms, then a
comparatively short treatment is sufficient for people with illnesses fitting the more
restrictive [Dearborn] definition, and longer treatment may be needed for some people

whose illness meets the broader definition.”

In 1998, Columbia Presbyterian’s Brian Fallon answered Steere’s “Overdiagnosis” paper
with one of his own: “The Underdiagnosis of Neuropsychiatric Lyme Disease in Children
and Adults.”™"%8! “Failure to recognize Lyme disease early in its course can result in
the development of a chronic illness that is only temporarily or partially responsive to
antibiotic therapy,” Fallon said. He acknowledged the findings of rheumatologists like
Steere, but went on to note that underdiagnosis of Lyme disease was a problem as well,
“particularly when the symptoms are neuropsychiatric. In a survey of 193 patients with
seropositive Lyme disease,” Fallon noted, “patients reported having been sick for
approximately 1 year and having had to consult with a mean of two doctors before the
diagnosis of Lyme disease was made. Prior to diagnosis, 42.5% of these seropositive
patients were thought to have had only a psychiatric disorder. ...In conclusion, in endemic
areas, although Lyme disease may be an overdiagnosed disorder in rheumatology clinics,

it may be an underdiagnosed disorder in child and adult psychiatry clinics.”

But despite the caveats and equivocations, despite the avalanche of objection, the

Dearborn Criteria st