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'CHARLES RAY JONES, M.D.

Pédiat,tic & Adblescént Medicine s

Madison Towers - Lym'e’ Disegse 7 : V -
111 Park Streee, 15t Floor , ' o Tel (203) 772-112;

New Haven, Connecticut 06511 » Fax (203) 772-068

. May 17, 2007

To:  Section of the Committee on Petition
European Parliament
Attn: Karen Chioti
Petition #151/2007

Re:  Aeneas Heller :
- DOB 4/17/95,12 1/12 years old

On 8/12/04, I received a telephone call from 9 year old Aeneas Heller's mother,
Petra Heller, informing me that her son had been taken away from her because she was
accused of “mistreating him with prolonged use of mmecessary IV antibiotics for treating
his Lyme disease”. Obviously, Petra was upset and erying and was desperately trying to
find out where her son had been taken and how she could get him back. She was
concerned about Aeneas’ reaction to being taken from his mother and that his Lyme
disease would worsen if [V antibiotics were discontinued prematurely. She asked me to
intercede on Aeneas’ behalf. .

I have been advising Petra Heller appropriately about treatment of her son’s
chronic, persisting Lyme disease since 2002. Aeneas had improved since being treated
with IV Rocephin and vancomycin. He had more energy. He had less joint pain. He was
reading better and had fewer headaches. Petra Heller sought my advice because she
wanted the best care from a professional with expertise in treating Lyme disease.

Please allow me to clarify my experience in this case. [ am a physician in the
practice of pediatric and adolescent medicine. I have evaluated and treated over 10,000
children between one day and 18 years old with Lyme and other tigk-borne d1seases from
every state in America and every continent abroad. No other physician has my
experience in treating children with tick-borne diseases. At Columbia University, there
are several endowed funds to support research and education. One of theses funds is
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called the “Charles Ray Jones Endowment Fund”. The purpose of this fund is to educate
medical students about Lyme discase and other tick-borne diseases, The fund was named.
after me to honor my dedication and pioneering work as a pediatrician devoted to helping
children with chronic Lyme discase and related disorders. Medical students from
Colutnbia who are awarded this fellowship spend time learning about Lyme disease from
me in my office at 111 Park Street, New Haven, Connecticut 06511, ] am also a charter
member of The International Lyme and Associated Diseases Society (ILADS).

Aeneas has ample evidence supporting the clinical diagnosis of Lyme disease and
has laboratory evidence indicaiing exposte to the Dorrclia burgdorfen spirochete, the
bacterium that causes Lyme disease. The CDC stipulates that the diagnosis of Lyme
disease remains clinical and the rigid CDC surveillanee criteria, including ELISA and
Western Blot, should not be used to make a diagnosis of Lyme disease,

Aeneas Heller has had two significant epidemiological risks for exposure to the
Borrelia burgdorferi spirochete, the Lyme bacterium: 1.) through gestational -
transmission, and 2.) from Ixodes scapularis tick attachments. Aeneas’ mother, Petra
Heller, has had Lyme disease since 1985. Her Lyme disease was not treated until long
after Aeneas was born. Aepeas has had 3 known Ixodes scapularis tick attachments: in
1995 (below his clavicle), in 1998 (on his hand), and in 2001 (on his arm).

Aeneas has clinical symptoms and responses compatible with Lyme disease:
fevers, night sweats, chills, weight gain, fatigue and tivedness, sore throat, swollen
glands, pelvie pain, irritable bladder, abdominal pain, diarrhea, chest wall (rib) pain,
shortmess of breath, bradycardia, apoea, joint pain and swelling (knees, toes), stiffness
(neck, back), daily headaches since 1998 when he was 3 years old, tingling paresthesias
in his fingers and toes, light sensitivity, floaters, impaired hearing, motion sickness, poor
balanee, tremor, confusion, difficulty thinking, difficulty with reading due to an increase
in headache if he reads more than 2-4 minutes, disorientation, going to the wrong places,
disturbed sleep, Jarisch-Herxheitner reactions, and improvement on antibiotics, especially
IV antibiotics. ‘ :

Aeneas has serological evidence of exposure to the Borrelia burgdorferi
spirochete, the bacterium that causes Lyme disease; 7/7/00 Laboratoriumsmedizin Lyme
Western Blot 1gG 34 39 41. Bands 34 and 39 are genus specie specific for Borrelia
burgdorferi and confirm the clinical diagnosis of Lyme disease.

There are nine known Borrelia burgdorferi genus specie specific KDA Western Blot
burgdorferi genus specie specific bands is needed to confirm that there is serological
evidence of exposure to the Borrelia burgdorferi spirochete and can confirm a clinical
diagnosis of Lyme disease. CDC Western Blot IghM surveillance criteria includes only
two Borrelia burgdorferi genus specie specific antibodies for IgM 23 and 39 and
excludes the other seven Borrelia burgdorferi genus specie specific antibodies. CDC
Western Blot Ig(G surveillance criteria includes 18 23 30 37 39 and 93 and excludes
bands 31 34 and 83. It does not make sense to exclude any Borrelia burgdorferi genus
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Specie specific antibodies in a Lyme Western Blot IgG and to include only two of these
antibodies in IgM because all the antibodies in IgG were once IgM. IghM converts to IgG
in about two months unless there is a persisting infection driving a persisting JeM
reaction. This is the case with any infection including the Borrelia hurgdorferi induced
Lyme disease. CDC wrongfully includes five non-specific cross-regacting antibodies in its
Western Blot surveillance criteria; 28 41 45 58 and 66. This leads to the possibility of
Jalse positive Lyme Western Blots. There can be no false positives if only Borrelia
hurgdorferi genus specie specific antibodies are considered. One can have a CDC
surveillance positive IgG Lyme Western Blot with the five non-specific antibodies without
having any Borrelia burgdorieri geiius specie specific aniibodics. This does ot make
sense. CDC recommends that the Lyme Western Blot be performed only if there is a
positive or equivocal Lyme ELISA. In my practice of over 7000 children with Lyme
disease, 30% with a CDC positive Lyme Western Blot have negative ELISA’s. The Lyme
ELISA is a poor screerting test. An adequate screening test should have false positives
not false negatives. -

Aeneas was responding to IV Rocephin and vancomyein when he was abducted
from his mother. These, or other, antibiotics should be continued for at least two months
after his Lyme symptoms and signs have resotved. Tf antibiotics are stopped prematurely,
such as they have been, he will relapse and have mote body and brain injury from a more
resistant, difficult to treat residual Borrelia burgdotferi spirochete. Aeneas must not
become a victim of the erroneous concept that all Lyme disease can be successfully
treated and all Borrelia burgdorferi spirochetes eradicated with an arbitrary 3-6 week
course of antibiotic therapy. There is ample evidence in the peer reviewed medical
literature that the Borrelia burgdorferi spirochete can survive prolonged antibiotic therapy
of one month, six months and even several years of intensive IV antibiotic therapy. This
evidence must not be ignored in any objective determination of what constitutes
adequate, curative therapy for treating Lyme disease. Enclosed is a recent expert
consensus panel report published on the treatment of chronic Lyme disease by ILADS,
which supports the use of long-term antibiotic therapy in chronic Lyme disease. It should
also be noted that longer courses of antibiotic therapy are appropriate when indicated for
other disorders as well, such as acne, malaria, tuberculosis, leprosy, ete. Three-quarters of
the over 10,000 children I have treated for Lyme disease have been treated with 3 months
to 7 years of continuous oral, and/or IM, or IV antibiotic therapy. These children are well
and without symptoms 2-15 years after stopping adequate antibiotic therapy. A more
typical duration of treatment of children with persisting Lyme disease is 2-3 years unless
a child has gestational Lyme disease. Children with gestational Lyme disease require
longer treatment to eradicate their Lyme infection. None of these children on appropriate
long-term antibiotic therapy have had damage to any organ or system as a result of
antibiotic treatment. However, these children with chronic Lyme disease have brain,
spinal cord, eye, thyroid, lung, heart, GI tract, and GU tract damage if treatment is not
long enough to eradicate all of the Borrelia burgdorferi spirochete. Aeneas is one of these
children who require prolonged antibiotic treatment, Any interruption of his antibiotic

therapy and/or emotional traurna will cause him to have a Lyme relapse with more brain
and body injury. v
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I am impressed with the responsible care provided by Petra Heller for her son.
She has actively sought the best care for Aeneas from professionals with special expertise
in treating Lyme disease. She does not suffer from Munchausen by proxy. She should not
be panah zed for having more knowledge about Lyme disease than many phys1c1ans and
for using this knowledge in seeking appropriate medical care for her son’s chronic
persisting Lyme disease.

I am available to belp in any way necessary to resolve this tragic error.

Claane VA0 e OO
Charles R_Jénes, M.D.
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Section [: Infroduction to guidelines

This report, completed in November 2003, is intended to
serve as a resource for physicians, public health officials and
organizations involved in the evaluation and treatment of
Lyme diseasc.

1. International Lyme and Associated Diseoses Society (ILADS)
ILADS is an interdisciplinary organization of health science

professionals established in 1999 to accomplish the following
objectives: : ‘

* Analyze the medieal literaturc, position staternents and
pracrice parameters related to Lyme and assoeiared discases

* Improve the management of these diseases through cvaluation
of established and innovative therapics

* Educate a broad range of healthcare providers and serve as
an effective advocare for clinicians seeking cost-cffoctive
stare-of-the-att tteatment regimens

ILADS identificd the necd for new and expanded guide-
lines fot the dingnosis and treatment of Lyme and associated
diseases. Tn 2001, a working party was formed to cvaluate
curtent practices and 0 encotirage new standards of care.
This report, completed in November 2003, is intended o
serve as a resource for physicians, public health officials and
organizations involved in the evaluation and treatment of
Lyme disease.

2. Chronic Lyme disease: a growing apidemic

The Centers for Discasc Concrol and Prevention (CDC)
consider Lyme discasc the fastest growing vector-borne dis-
ease in the USA. By conservarive estimate, the number of
new Lyme disease infections per year may be ten times
higher than rhe 17,730 cases reported 1o the CDC during
2000 2.

The prevalence of chronic Lyme diseasc ranges from 34% in
a population-based, retrospective cohort study (31 to 62% in a
specialty clinic located in an area endemic for Lyme disease 4.
Clinic patients presented with arthiralgia, archritis, cardiac and
neurologic symptoms [4),

A widening array of chronic presentations is associated with
the Lyme spirachete, Burrelia burgdorferi. There are great chal-
lenges in determining optimal cost-cfective means for appropri-
arc diagnosis, ¢linical management and public health control of
Lyme disease throughout the world. Additional problems include
the idenrification and management of tickbome coinfections
including Ehrlichia, Babesia and Bartonella specics 15).

3. The nead for new guidelinaes

Guidelines of the Infectious Disease Socicty of America
(TDSA)} fall short of meeting the necds for diagnosis and
treatment of individuals with chronic Lyme discasc 161, The
latest IDSA Guidelines (2000) fail ro take into account the
compelling, peer-reviewed, published evidence confirming
persistent, recurrent and refractory Lyme discase and, in
fact, deny its existence fa). ‘

DR JONES

The TDSAs symptomatic approaches to Lyme disease arc
limied and exclude many individuals wich persisting clinical
and laboratory evidence of active B. burgdorferi infacrion. Tn
addition, physicians freating individuals with Lyme and other
tick-bomne infections recognize the need for new guidclines 1o
better serve the patient population 14).

Previous guidelines for management of Lyme diseasc have
been published in the New England fournal of Medicine in
1990 by Rahn 1755 in Conn’s Current Therapy in 1997 by Bur-
tascano and in 1998 by Stecre (807; in Burrascano’s Guidelines
on the ILADS website (www.ilads.org): and in the Jowrnal af
Infectious Diseases by Wormser and colleagues in 2000 (g]. The
ILADS Guidelines expand on these protocols using the covi-
dence-based approach and Cochranc methodology employed
by the TDSA 101, ‘ .

Our goal is to present practitioners with practical and defen.
sible guidelines for treating all individuals with Lyme disease
inchuding those with persistent; recurrent and relapsing
symptoms of B, burgdorferi infecrion.

The ILADS Guidelines focus on which patients o evaluare,
what tests to order, what ancibiotics to use and what steps to take
to ensure thar concerns over antibiatic use arc addressed,

The TLADS Working Group that formulated these suidelines
inclided pritary carc clinicians, researchers, community health-

care providers and patient advocates. In develaping these trearment

guidelines, the proup considered factors such as incidence of Lyme
cliscases severity of disease in rerms of marbidity; ecarmorbidities and
determinants of when Lyme disease is most likiely 1o become
chronic; feasibility, efficacy and cost of ancibioric treasmenr; impact
of antibiotic therapy on quality of life, including adverse drug
events; and the potential for diug resistance to develop,

PBecause of the complexity and variability of Lyme disease
symptoms, the guidelines are flexible. Trearment depends on
the sevetity of each casc, the patient’s response to therapy and
the physician’s own clinical judgment.

4. A problem of definltions
Lymc discasc was initially investigated by CDC epidemiologists
focusing on crythema migrans, heart block, mehingiris and arthri-
tis. The ELISA test and later, the western blor, were intredyced for
seroepidemiologic studies. Chronie, persistent, recurrent and
refractory Lyme disease were not included in thesc studics;
consequently cases of chronic Lyme discase still go unrecognized.
For the purpasc of the ILADS guidelines, ‘chronic Lyme dis-

- easc’ s inclusive of persistenc symptomatologies ‘ncluding

fatigue, cognitive dysfunction, headaches, sleep disturbance
and other neurclogic features, such as demyslinating disease,
peripheral neutopathy and sometimes motor nouron disease;
neutopsychiatric presentations; cardiac presentations including
electrical conduction delays and dilared cardiomyopathy; and
musculoskeletal problems. Symptoms may continue despite 30
days of trearment (persistent Lyme discase). The patient may
relapse in the sbsence of another tickbitc or erythema migrans
rash {recusrent Lyme diseasc), or be poorly responsive to ancibiotic
treatment (refractory Lyme disease).

54
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By these definicions, almost two-thirds of 215 Lyme disease
patents in a recent retrospective cohott from an endemic
region had chronic Lyme disease 14]. Case definitions for Lyme
diseasc have evolved and will continuc to develop as a berter
undersranding of chronic Lyme disease emerges to shape a
common lexicon.

5. Competency and fraining
The appropriateness of treatment hinges on the elinician’s cxpe-
rience in treating Lyme disease. Competence requires diagnos-
G and trearment skills heretofore not ffored in medieal school
or postesidency fraining. :
Clinicians more practiced in trcating Lyme diseasc achicve
becter outcomes and encountes fower complications because of
an, enhanced ability to interpret dlinical data, the prompr pre-
scription. of antibiorics and the use of measurcs to reduce
adverse cvens, ¢.g,, employing acidophilus 1o replace normal
intostinal flora that is depleted by antibiorics.

6. 1he increasing role of primary care

The primary carc physician has an important tole as the firsc
and at timgs, the principal medical contace for the person with
Lyme diseasc.

Primary care physicians focus on the resolution of symptoras,
monicoting for side effects, maintenance or improvement of
funcrional status and prevention of recurrent symMproms.

These guidelines incorporate the ¢vidence used by primary
care physicians for the care of patients with Lyme discasc.

7. Hightights of guidelines
« Since thete is currently no definitive tese for Lyme disease,

laboratory results should not be used to exclude an individual
from treatment

» Lyme disease is a clinical diagnosis and tests should be used to
support mther than supcrsede the physician’s judgment

+ The early use of antiblotics can prevent persistent, recurrent
and tefractory Lyme discase

» The duration of therapy should be guided by clinical
response, rather than by an arbitrary (i.c., 30 day) trezemens
course

s The practice of stopping antibiotics to allow for delayed
recovery is not recommended for persistent Lyme discase. In
these cases, it is reasonable to continue treatment for
ceveral months after clinical and laboratory abnormalities
have begun to resolve and symproms have disappearcd

Section Ii: New prasentatons

Lyme diseasc was first described in 1977 as Lyme arthricis’
among patients initially thought to have archritis or juvenile
rheumnatoid acthrids 111). It was laver renamed Tyme discase’
following recognition of a combination of cardiac, neurologic
and rheumatologic presentations, indluding heart block, men-
ingitis and Bell's palsy. For mote than 10 years,-variable symp-
tomatic conditons have been rccognized ineluding encepha-
lapathy and newropsychiatric presenations,

DR JONES

ILADS guidelines for Lyme disease .

8. Symptomatic presentction )

Vatiable sympromaric presentations have been increasingly doc-
umented in Lyme diseasc, with the best example being enceph-
alopathy (1. Encephalopathic presentations were deseribed in
an inicial cohort of 27 paticmes as a symptom conplex includ-
ing memory loss (81%), fatiguc (74%), headache (48%),
depression: (37%), sleep disturbance (30%) and irritabilicy -

 (26%), often withour objective markers (121, Only two of the 27 -

patients presented with objecrive findings on lumbar puncrure:
onc had pleocytosis (scven cclls) and a second had an antibody
index of greater than onc 012,

Neuropsychiatric ptescntations in acute and chronic Lyme
discase have becn incrcasingly recognized and can include
depression, anxiery and rage (13, These arc presumably rclated
to persistent infection and are potentially rovetsible with anti-
biotics. Neuropsychiatric symptoms may reflece additional
psychasocial processes including the stress of coping with a
chronic illness. ' :

Asch and colleagues found that more than half of 215
patients in a Lyme-cndemic mgion had symptornatic presenta-
rions of chronic Lyme discase (¢). The patients presented with
chronic fatigue, headaches and jeint pain (but not headaches
alone) in this retrospective ¢ohort study. ’

9. Symptoms of Lyme disease

+ Fatigne

+ Low grade fevers, *hot flashes’ or chills
« Night sweats

» Sorc throdt

» Swollen glands

= Suff neck

s Migrating arthralgias, stiffness and, less commonly, frafk: -
arthritis

+ Myalgia )
» Chest pain and palpitations

-« Abdominal pain, nausea

» Diarrhea

+ Sleep disturbance _

» Poor concentration and memory lass

+ Jrrirability and mood swings

+ Depression

¢ Back pain

* Blurred vision and eye pain

* Jaw pain

s Yosticular/pelvic pain

« Tinnitus

= Verrigo , i

» Cranial nerve disturbance {facial numbness, pain, ﬁnglin'g.
palsy or optic neuritis)

« Headaches

+ ‘Lighthcadedness’

o Dirzincss’

www fumre-drugs.com
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10. Increasing evidence of persistent infaction )
Persistent, recurtent and refractory presentations from ongoing
infection are the most feared of the long-term comphications of
Lyme disease,

Laboratory culurc of B. burgderferi has documented per-
sistent infection in chronic Lyme disease pasients, but the
yiclds are quite low by current mothods 7141, In fact, there is
no reliable, commercially available culture assay that can
confirm the cradication of the organism. Using experimental
rechniques, however, B. burgdorferi has been derected in vir-
wmally cvery organ in the body, and the sphrodieis las 4
strong predilection for the conttal nervous system, Oral
antibiotic levels in the central nervous systern are low, and
this fact may neeessicate the addition of drugs with good
penecration across the blood-brain barrier 113, such as
intravenous ceftriaxone or cefotaxime.

Most studies demonstrate a beneficial effect of antibiotics in
the management of chronic Lyme disease, but the extent of
optimal treatment js still uncertain 4121316221, Recent elinical
trials questioning the benefits of antibiotics have been cricis
cized for entolling patients with refractory Lyme discasc who
were sick for a mean of 4.7 years despite an average of three
courses of andibiotics, and for relying only on one treatment
protocal (1 month of i.v, cefiriaxone followed by 2 months of
low-dose oral doxyayeling) 231, In view of these mechodologi-
cal problems, persistent infection remains a continued concern
for physicians.

11. Disappointing results of symplomatic reatment

A theorstical immune mechanism has been proposed 1o

axplain petsistent symptoms in chronic Lyme discase, bur no
clinical or Jaboratory test can confirm this theory. The
immune tnechanism theory is based on physiological evenes
(often in the form of cascades) that are not reversed by simply
killing the infecting organism.

The presentation of chronic Lyme discase can be identical
to that of other multisystem disorders, including systemic
lupus erythematosus, theumatoid arthritis and fibromyalgia.
In the seminal article describing fibromyalgia it a Lyme dis-
“ease population, antibiotie treatment failure and relapse of
symptoms were considered 1o be proof of the absence of
B fwrgdorferi infection, and pérsistent symptoms were
assumed o be due to postinfectious sequelae 1241, However,
the frilure of shott-course (24 week) antibiotic treatment in
14 {94%) of 13 fibromyalgia paticnts is consistert with a per-
sistent, inadequately treated infection with B, burgdorfers 124).
The increasing successes of repeated and prolonged antibiotic
treatment in chronic Iyme discase are more consistent with 2

persistent infection mechanism.

12. Sevartly of chienic Lyme disease

For patients with chronic Lymne disease, the quality of life has
been evaluared in a clinical ttial sponsored by the National
Institutes of Health (NTH) using 2 standardived questionnaire
123. The qualicy of lifc of the 107 individuals with chronic

DR JONES

Lyme disease was worse than that of patients with Type 2 dia-
betes o a recent heart attack, and equivalent to that of parients
with congestive heart failure or osteoarthritis. Moreover, the
average Lyme disease duration of 4.7 yeass in subjects enrolling
in the study emphasized the chronic nature of the condidon.
Finally, the failure of 1 month of i.v. ceftriaxone follownd by
2 months of oral doxycycline delineated the potential for a poor
otitcome in chronie Lyme disease 251 1 .

Section (II: Diagnosfic concerns
Ths cor impereant method for preventing chronic Lyme discase
is recagnition of the early manifestations of the diseasc.

13. Atypical eorly presentations ;
Early Lyme disease classically presents wich a single erythema
migrans (EM or ‘bullseye’) rash. The EM rash may be absent
in over 50% of Lyme discase cases, however [25]. Patients
should be made aware of the significance of a range of rashes
beyond the classic EM, including multiple, flat, raised or blis-
tering tashes. Central clearing was abscnr in over half of 2
serics of EM rashes [26). Rashes can also mimie other common
presentations including a spider bite, ringworm, or ccliulitis.
One scries of eleven EM rashes was misdiagnosed and treated
as cellulitis, with all cleven. patients showing clinical evidence
of Lyme disease progression [27). ~
Physicians should be awarc that fewer than 50% of all Tyme
disease paticnts rocall a tickbite 281, Barly Lyme disease should also
bc considered in an cvaluarion of ‘off-season’ onsct when flu-like
syraptoms, fever and chills occur in the summer and fall. Barly
recognition of atypical eatly Lyme disease prescntation is most
likely to occur when the patient has been educated on this topic.

14. New chroni¢ Lyme disease presentations
A detailed history may be helpful for suggesting a diagnesis of
chronic Lyme disease. Headache, stiff neck, sleep disturbance
and problems with memory and concentration are findings fre-
quently associated with neurologic Lyme discase. Other clues 1o
Iyme discasc have been identified, although these have not
beon consistently present in cach patient: numbness and tin-
gling, muscle twitching, photoscnsitivity, hyperacusis, tinnitus,
lightheadedness and depression. ; _
Most parietits diagnosed with chronic Lyme diseasc have an
indolent onsct and variable coutse. Neurologic and rheumnztologic
syraproms arc chatacteristic, and increased sevetity of symptoms
on wakening is common. Neuropsychiattic syfptoms alone are
more often. seen in chronie than acute Iyme diseasc. Although
many studics have found that such clinical features are often not
unique to Lyme disease, the striking association. of musculoskeletal
and neuropsychiatric symptoms, the variability of these syrnptoms
and their recurrent nature may support a diagnosis of the disease.

15. The Iimitafions of physleal findings .

A comprehensive physical examination should be performed;
with special actention to neurologic, theumarologic and cardiac
symproms associated with Lyme disease.
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Physical findings arc nonspecific and often normal, but arthrics,

meningitis and Bell's palsy may soretimes be noted. Available dara
suggest that objecrive cvidence alone s inadequate to make treat-
ment decisions, because 2 significant number of chroni¢ Lyme dis-
£35¢ CASCS MAY OCCUF in SyMmptomatic parients without objective
featuses on examination of confirmatory laboratory testing.
Factors ather than physical findings, such as a history of
potential cxposure, known rickbises, rashes ot symptoms con-
“siscent wich the typical multisystem presentation of Lyme
discase, must also be considered in determining whether an
individual patient is a candidare for antibioric therapy.

14. Sensitivity limitations of tesfing

Treatment decisions should not be based routinely o exclusively
on Iaboratory findings 1225, The two-ticr diagnostic criteria,
requiring both a positive ELISA and wesrern blot, lacks sensitivicy
and leaves a significant number of individuals with Lyme discase
undiagnosed and untreated 120.50). These diagnostic criteria were
imtended o improve the specificity of tosts to aid in idendifying
well-defincd Lyme diseasc cases for research seudies (311 Though
arbitrarily chosen, thesc criteria have been used as rigid diagnostic
benchmacks that have prevented individuals with Lyme disease
from obtining treatment, Diagnosis of Lyme disease by two-tier
confirmarion fails to detect up to 90% of cases and docs not
distinguish between acute, chtonic, or resolved infection (211,

The CDE considers a western hlot positive if at least 5 of 10
TgG bands or 2 of 3 IgM bands arc positive (311 However, ather
definitions for western blot confirmation have becn proposed
to improve the test sensitiviry [3032-36]. In facr, several studics
showed that sensisivicy and specificity for both the IgM and
1eG wostern blot range from 92 1o 96% when only two specific
hands are positive (34-361.

Lumbar puncture has also been disappointing as a diagnostic

tesr to rule our concomitant central nervous system infection, In
Lyme discase, evaluation of cercbrospinal fluid is unreliable for a
dingnosis of encephalopathy and neuropathy because of poor
sensitivity {scc Section J1.8). For cxample, pleocytosis was present
in only one of 27 padcnts (sensitivicy 3%) and with only seven
cells 112). The antibody index was positive (»1) i only one of 27
patienis (sensitivity 3%) 112). An index is the ratio berween Lyme
ELISA antibodies in the spinal fluid and Lyme ELISA ancibodies
in the serum. The proposed index of 1.3 would be expected to
have even worsc senaitivity. h

Several additional tests for Lyme disease have been evaluated.
These include antigen caprure, utine antigen and polymerasc
chain reacrion. Fach has advantages and disadvantages in terms
of convenience, cost, assay standardization, availability and reli-
ahility. These tests remain an option to identify people at high
risk for persistent, recurrent and refractory Lyme disease but
have not been standardized.

17, Saronegative Lyme disease

A paticnt who has tested scronegarive may have a clinical pres-
entarion consistent with Lyme disease, cspecially if there is no
cvidence to indicate another illness. )

DR JOMES PAGE  #7
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Although many individusls do not have co nfirmatory sero-
logic tests, surveillance studies show that these patients may
have a similar risk of developing persistent, recurrent and
refractory Lyme diseasc compared with the scropositive popla-

tion, A prospective observational study of 1094 paricnss j21jand

the Klempner clinical trials (73} found no difference in meas-
ured outcomes (¢.g., SuCCess of terreatment) among serapositive
ot scranegative Lyme discase paticnts.

18. Confinued importance of difterenticl diagnosls :
The differential diagnesis of Lyme discase requires consider-
ation of both infeetious and noninfecsious cticlogies.
Among noninfecrious causcs are thyraid discase, degenera-
tive archritis, metabolic disorders (vitamin B2 deficiency, dia-
beres), heavy metal toxicity, vasculitis and primary psychiatric
disorders,

[nfacrious causes can mimic certain aspects of the typieal.
multisyscem illness scen in chronic Lyme disease. These include.
viral syndtomes such as parvovirus B19 or West Nile virus
infection, and. bacterial mimics such as relapsing fever, syphilis,
leptospirosis and mycoplasma.

The clinical fearures of chronic Lyme disease can be indistin-
guishable from fibromyalgia and chronic fatigue syndrome,
These illnesses must be closely scrutinized for the possibilicy of
ctiological B, burgdorferi infection,

19. Clinical judgment

Clinical judgment remains necessary in the diagnosis of lat
Lyme disease. A problem in some studics thar relied on objec-
tive evidence was that treatment occusred too late, leaving the
parient at risk for persistent and refractory Lyme diseasc.

As noted, time-honored beliefs in objective findings and two-
tier serologic resting have not withstood close scrutiny
(21.3034,37). Lyme diseasc should be suspected in patients with
newly acquired or chronic symptoms (headaches, memory and
concentration problems and joint pain). Managemenr of
padents diagnosed on the basis of dlinical judgment needs to be
tested further in prospective trials, and diagnostic reproducibility
must be verified.

20. Testing for coinfection ‘
Polymicrobial infection is 2 new concern for individuals with
Lyme diseasc, and coinfection is increasingly reported in eriti-
cally ilt individuals 123241, Although B. burgdorfers remnains the
most common pathogen in tickborne illnesses, coinfections
including F#rlichia and Babesia strains arc increasingly nored
in paticnts with Lyme diseasc, particularly in thosc with
chronic illness. Bartenella is another organism that is carried
by the same ticks that are infected with B. burgdorfers, and .
evidence suggests that it is a potential coinfecting agent in
Lyme discasq [25. ;

Recent animal and human studics suggest chat Lyme discase
may bc more severe and fesistant to therapy i cainfected
patients 125,381, Thus, concurrent testing and treatment for
coinfection is maadatory in Lyme diseasc patients.

www.future-drugs.com
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Section V: Treatment considerations
Since Lyme disease can become persistent, recucrent 4nd
refractory even in the face of antibioric therapy, evaluation
and rreatment must be promps and aggressive.

.21, Prompt use of anfiblotics. .

Although no well designed studies have been carried auf,. the

available data support the prompt use of antibiotics to prevent
chronic Lyme discase. Antibiotic therapy may need to be initi-
ated upon suspicion. of the diagnosis, even without definitive
proof. Neither the optimal antibiotic dose nor the duration of
therapy has been standardized, buc limired data suggest bene-
fit from increased dosages and longer trearment, comparable to
the data on tuberculosis and leprosy which are caused by simi-
latly slow-growing pathogens (251,

22, Choasing on antiblotic

Tn acute Lyme disease, the choice of antibiotics should be tai-
tored te the individual and take into account the sevetiry of the
discasc as well as the patient’s age, ability to tolerate side effects,
dlinical features, allergy profile, comorbidities, prior exposure,
cpidemiologie setting and cost.

Conversely, persistent and refractory Lyme disease treatment
is more likely to include inttavenous andfor intramuscular anti-
bioties. The choices depend in part on the patients response to
antibiotic therapy and on the success of antibiorics in treating
other Lyme disease paticnts (see belaw).

Therapy usually stares with oral antibiotics, and some experts
wecommend high dosages. The choice of antibiotic therapy is
guided by weighing the greater activity of intravenous ancibiotics

DR JOMES

24. Intravenous antiblofic options e

It is commen practice to consider intravenous antibioties
dpon failure of oral medications in patients with persistent,
recurrent ot refractory Lyme disease, and 4s the first lire of
therapy for cerain conditions, (ie., encephalitis, meningitis:

. optic neutitis, joint effusions and heart blogk).. o o

- deally, the intravenous antibiotic should be selecred on the
basis of in vitre sensitiviry testing ot clinical cxperience ho.
Intravenous antibiotics are also justified by concern for peretra-
tion into the central nervous system (34,

Unril recently; cefttiaxong, ceforaxime and penicillin were
the only intravenous ansibioties routinely studied for use in
Lyme discase. Intravenous imipenero, azithromycin and doxy-
eycling have an adequate antispirocheral spectrum of activiry
and may represent suitable alternative therapies. However, the |
latter two drugs are often considered for intravenous use only
if they are not tolerared orally. /

There is 4 paucity of dat on alternative intravenous antibietics,
and their success s Jess predicrable in chronic Lymc disease.

25, Intramuscular anfiblofic opfions

tacramuscular benzathine penicillin (1.2 to 2.4 million unirs
per week) s sometimes effective in paticnes who da not
respond to oral and intravenous antibjotics. IF insramuscular
benzathine penicillin is used, long-torm thetapy may bs pec-

“gssary due to the low serum concentration of this form of

penicillin 146, Luft and colleagues report, “Jt was demon-
strated that while B burgdorferi may be sensitive to relagively
small concantrations of penicillin and cefiriaxone, the organ-
istn is killed slowly. This implies that, as in syphilis, pro-

n the central norvous system, against the Jower cose and casy longed blood levels of thes drugs may be necessary in order

administration of nral antibioties for B. burgderfor.

23, Oraj antibiofic opfions

For many Lyme disease paticnts, therc is no clear advantage of
parenieral therapy. Along with cost considerations and pressure
to trear patients with Lyme disease with the least intervention,
there is growing interest in the use of oral therspy.

Firsc-line drug therapies for Lyme disease may include (in
alphabetical order): oral amowiciliin, azithromycin [99-415,
cefurexime 1421, clarichromycin 13, doxycycline and tetracy-
cline. Thest antibiotics have similar favorable results in com-
parative trials of early Lyme disease. In one study, azithromy-
cin petformed slightly less well when compared to amoxicillin
and doxyeyeline. However, the cfficacy of azithromycin was
uprderestimated because the ancibiotic was only given for
10 days (391

One study has suggested that oral doxycycline (100 mg twice

daily for 30 days) is as effective as intravenous coftriaxone (2 g

daily for 30 days) in carly disseminated Lyme disease i40). Two
European studies have demonstrated similar efficacy of oral
doxycycline and parenteral penicillin and ceftrizxone in eatly
Lyme discase (44,451

There are no studics comparing oral with intravenous antibiotics
for persistent, recurrent and refractory Lyme disease.

to ensure curs” (46, 0

One-third of a chronic Lyma disease population responded
to incramuscular benzathine penicillin (1.2 to 2.4 million
units pet week) [16-i8]. Benzathine penicillin has mainly been
used in patients who have had multiple relapses while recciv-
ing oral or intravenous antibietic therapy or who arc intoler-
ant of oral or intravenous ancibiotics,

26, Combination anfibiofic reatment

Combination therapy with two or more antibiotics is now
increasingly used for refractory Lyme disease [11.41,4546-19]
and has also been given as initial therapy for some chroic
presentations, , o ,

This approach is already used for another tickborne illness,
babesiosis (501, Oral amoxicillin, cefuroxime or (more
recently) cefdinir combined with a macrolide (azithromycin
or clarithromycin) are examples of combination regimens chat
have proven successful in clinkeal pracrice, although control
led clinical irials are lacking in persistent, recurrent and
refractory Lyme disease. _

Combination thexapy in patients with Lyme disease raises the
sk of adverse events. This risk must be weighed ageinst the
improved responsc to corobination therapy in Lyme discase
pavents failing single agenss 147-49). :

58
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27. Sequential ireatment

Clinicians increasingly usc the sequence of an intravenous anti-
biotic followed by an oral or intramuscular antbiotc
193710147481 In two recent case series that employed combina-
tion therapy and sequential therapy, most patiencs were success-
fully sreated (1947). A logical and attractive sequence would be
to use incravenous therapy first (s.g., intravenous ceftriaxone),
at Jeast until disease progression is arrested and then follow with
oral thetapy for persistent and recurrent Lyme disease.

28. Dasaga

Increasingly, clinicians recommend thar certain drugs used for
Lyme disease be given av higher daily doses: for example,
30006000 mg of amoxicillin, 300400 mg doxycycline and
500~600 g of azithromycin. Some clinicians prescribe antibi-
otics using blood levels to guide highet doses. Close monitoring
of complete blood counrs and chemistries are also required with
this approach.

With higher dases, thete may be an increase in adverse eveots
in general and gastrointescinal problems in’ particular. Acido-
philus has reportedly reduced the incidence of C. difficile colivis
and non-C. difficile antibiotic-related diarrhea.

Serious adverse cffects of ancibiotics, however, ware ]a@s com-
mon chan previous estimates. In a recent dlinical trial of chronic
Lyme diseass, the overall serious adverse evens rate was 3% after
three months of antibiotics, including 1 month of inrravenous
antibiotics 1231 Clinicians who have experience with higher-

dose antibiotic therapy must balance the bencfit of higher drug -

levels achieved with this therapy against the modest tisk of
gastrointestinal and othet side effects,

Research is needed ro determine the added benefits of higher
doses of antibiorics in chronic Lyme disease.

29. Duration of theropy

Because of the disappointing long-term outcome with shorter
courses of antibiotics, the practice of stopping antibiorics to
allow for a dclaycd recovery is no longer recommended for
patients with persistent, reeurent and refractory Lyme diseasc,
Reports show failure rates of 30~52% within & years of short-

~ course treatroent using antibiotics thought to be effeciive fot
Lyme discase (3.4.121. Converscly for ncurelogic complications of
lyme discase, doubling the length of intravenous ceftriaxonc
treatment from 2 to 4 weeks improved the sucesss rare from 66
to 80% [12.51.

The management of chronic Lyme disease must be individual-
ized, since patients will vary according to severity of presentarion
and responsc to previous treatment,

Concurrent risk factors (i.e., coinfections, previous trear-
menr failures, frequent relapses, neurologic involvement, ar
previous use of corticosteroids) or evidence of unusually
severe Lyme disease should lead to the initiarion of prolonged
and/ot intravenous antibiotic treacment. Physicians should
abways assess the pz.ucnts response to treatment before decid-
iig on approprate duration of thcmpy (i.c:, weeks
versus months).

DR JONES P&GE - B89
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30, Empiric: freatment

The impertance of e*atablisbing the diagnesis of Lyme disease is
heightened in light of inereasing concern about apribiotic over-
use. After an appropriate history, physxca.l examination and lab-
oratory testing are completed, empiric antimicrobial therapy
should be initiared on the basis of clinical clues, the scverity of
the patient’s acute iliness, underlying disease and the likelihood
of B. burgdorferi infection. The ILADS working group recom-
mends that empiric trearment be considered routine for
patiencs with a likely diagnosis of Lyme disease.

31. Persistent Lyme disocse

Parsistent Lyme disease is more resistant to teatnient and morc
likely to produce & relapse. Although persistent Lyme diseasc may
resolve withour additional thetapy, many ezperes helieve that this
condition should be treated with repeated and prolonged ancibior-
ics. Physicians should extend the duration of antibistics to prevene
ot delay recurtent and refractory Lyme disease.

32. Recurrent Lyme disease , ,
Despitc previous anribiotic treatment, Lyme dis¢ase has a pro-
pensity for relapse and requires careful follow—up for years, The
data suggest that fajlure co eradicate the organism may be the
reason for a recixrence of symproms (121, Eatly and aggréssive
treatment with antibiotics is indicated for recurrent Lyme dis-
ease. The ultimare impacr from retceating each episode of
tecuerent Lyme disease is currently unclear.

33, Refractory l.yme disease

- Refracrory Lyme disease is a devastating :ondmon that uqually

affects patients with persistent symptomatology and loig-term
disability. Prorupt and aggressive institution of antibiotic ther-
apy may be essential to prevent refracrory discase. Increasing
svidence shows that anribiotics have 2 beneficial effect on the
eourse of refractory Lyme disease even in cascs where the
patient is intolerant of anribiotics or when a previous regimen
has failed. Several months of therapy are often required ro pro-
duee clear evidsnes of improvement. During this time, sympto-
tnaric treatment may be combined with anribiotiz creatment.

44. Treaiment follure , ,
When patients fail to tespond or theit condicions deteriorate after
initiation of crnpiric therapy, a number of possibilities should e
considered other than Jarisch-Hertheimer reaction. These include
adversc events that limit treatmen, allergic history to medicarion,
inappropriate or inadequare dosing regimen, compliance prob-
lems, incotrect medication, immune sequelac and sequestering of
the organism (.5, in the central nervous system). An alternative
dingrosis or coinfection should also be considered. '

35, symplomatlc freciment

Although there may be a porensial role for syrapromatic teeat-
ment in chronic Lyme discase, this approach has litle support
due to the strong possibiliy of persistent infection. Owing to the
potential hazard of immunosuppression and the poor outcome in

woe, fueure-drugs.com

59



B5/18/2087 13:56 2037720682

The international Lyrme and Asso;ia'red Disoasas Soclety

z

one study; steroid therapy is 0ot recommended 137 Surgical
synoveetomy is assaciated with significant rorhidity and docs
ot address neurologic presentations; it should be rescrved for
knce pain failing antibiotic treatment 1531 {nrra-arcicular st
oid injection may be uscful as = cemporizing procedure in
patients with persistens knee pain but this tuns the sisk of
rasking persistent infection. ‘

Symptomatic therapy (pacticularly anti-inflammarefy medi-
cations, tricyelic antidepressants, seloetive scrotonin re-uptake
inhibitors and hydroxych]omquinc) may be useful in concert
with antibiotics and in individuals failing antibiotics.

Hlypetbaric oXygen therapy (HBOD is under study but is
not recommended for routine therapeutic Use 25541, Othet
crearments,  indluding cholestyramine  (CSM), antifungal
therapy and antiviral agents requise fursher study.

Since patients axe becoming more interested in alrernative ther-
apies (58~ wraditional Chinese medicine, anti-oxidants, hyper-
thermia, bee venotm, paturopathy and homeopathy), phiysicians
should be prepared € address questions regarding shese topics.

36, Fibromyaigia

The utcome of treating fibromyalgia secondary t¢ Lyme dis-
ease with nonantibiotic tegimens has been poor ‘The most
encouraging clinical trial dhowed success in only one of 13
paticnts and only modest improvement in 6 of 15 individuals
with Abromyalgia despite 2 years of trearment (24,

Ansibjotic therapy bas been much more cffecrive than sup-
portive therapy in symptomatic parients with fbromyslgia
sccondary to Lyme diseasc.

Fibromyalgia treatment alonc wichout antibiotics raiscs the
risk of conversion tQ refractory chronic Lyme Jiscasc and/or
exacctbation of an undiagnosed persistent infcetion and is not
recommented. Increasingly, clinicians do not fed comfortable
creating fibromyalgia in Lyme disease without antibioties.

47. Decision to stop anfibiotics
Several studies of padenss with Lyrac disease have recommended
that antiblotics be discontimued after 30 days of treatment. Corm-
plicating the decision to stop antibodes is the facr dhat some
patients present with disease recurrence after the resolution of
their initial Tyme disease SYMpLoms. This is consistent with
incomplete antibiotic therapy. Although the optimal sime to dis-
continue antibiotics is unknown. it appears o be dependent on
the extent of sympromatoiogy, the patient’s previous response 0
antibiorics and the overall response to cherapy (sce below).
Rather than an atbitrary 30-day treatment cOUTEC the
patients ¢linjcal response should guide duration of therapy.
Paticnts must therefore be carefully evaluated for persistent
afecrion before a decision is made to withhold therapy.
The decision to discontinue antibiotics should be made in
consuleation with the patdent and should take into account
such factors as the frequency and duration of persistent infec-
tion, frequency of recurronce, probability of refractory Lyros
disease, gains with antibiotics, the imporance © the patient of
discontinuing antibioties and poteptial for careful follow-up.

e ——

-
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The ideal approach would be to continue therapy for Lyras dis-
case until the Lyme spirochere is eradicated. Unforrunacely thete is
currently no test available to determitie ehis poine 25 T herefore,
the clinician rmust rely on the Eactoxs outlined above to decide on
the length of antibiotic therapy for chronic Lyme disease.

35. Alternative antipiotics

There is compelling evidenc that Lyme diseese €an result in
serious and potcntially refractory ilincss. Use of alrernarive anti-
biotics to ticke serly Lyme disease with crythema migrans 3
generally not indicated unless cotnfection. is suspected.

The TLADS Working Group believes that the sk of alternar
tive ansibiotics is acceptable in selected Lyme discase patients pre-
senting with chronic Lyme dissase: Alcegnative anebiotics
chde less commonly used oral aptibiorics (cefixime, ccfdinin
metronidazole) and nravenous antibjotics (irnipenems azithro-
mycin). The role of alternative antibiotics in low-tisk patients i
less certain and there s less consensys within the Working Group
2 to whether the potential benebits ourweigh the risks.

ag, Therapy for coinfection

Therapy for pmlymicrobial infection in Lyme disease is 4 tap-
idly changing area of clinical practice 25 Uncomplicated
Lyme disease may be mapaged without addressing cotnfeerion
by means of standard oral or pn.rcnteml antibietic therapy.
Some but not all experts recommend therapy for subelinical
or chronic coinfection with Eh#lichia, Babesia ot Fartonetla on
the basis of their belief that responses 3K more prompt with
+his approach.

The dose, duraton and type of treaument for coinfections
have not been defined, Published reports of coinfection are lim-
ved to 2 small number of patients wreatcd in open-abel, non-
rapdomized studies. Doxycycline has been indicared fot Ebrli-
chia. A recently publisbed randomized. ttial dercrmined that
treatment of severe Rabesia microvi with the combination of
atovaquone and azithromycin was as effective as the use of
standard oral therapy ) th indamysin and quinine (53

The deeision to use alternative antibiotics should be based
on the individual case; including a careful asscssment of the
patient’s risk factors and personal preferences. Patients mai
aged in this way must be carefully selocted and considered
reliable for follow-up. Pucther controlled studies are necded
o address the optimal antimicrobial agents for coinfections
and the optimal duration of therapy. ,

Additional research is needed to determine which antibiotics
work best for Burronella, but fluoroquinolonss, arithremycin,
doxycycline and Gfampin have good 7 witrd ACTVILY: '

section V: Research needs

The TLADS Working Group emcourages centers that freat large

numbers of Lyme discase patients symptomat’ically sing IDSA
treatment guidclines 10 perform 2 formal cvaluation. of their
own programs. This il allow reseatchers to COMPAIe the

results of wearment guidelines chat use more antihiotics with

thesc that do not.

e e e
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40. Ongoeing development of treatment guidelines
The [DSA guidelines recommending one¢-time shor-term anti-
biotic therapy have not been successful. Physician demands for

herrer outcomses have led to the development of the ITLADS

guidelines, and the continued evolurion of an cvidence-based
approach is cricical for the trearment of persistent, rceurrent
and refractory Lyme discase.

41. Validation of guidelines

Most studics of Lyme disease were retsospective, unblinded and
uncontrolled. Furthermore, the antibiotic Jofé and duration of
therapy were not standardized.

The first double-blind clinical trial found that weekly benza-
thine penicillin for 3 weeks was mare effective than placcho for
Lyme arthritis (561, At the other end of the specrrum, a recenely
completed randomized clinical trial failed to demonstrate any
efficacy of 90 days of antibiotic therapy in previously rreared
patients with neurologic Lyme discasc 1231,

Two addirional randomized trials arc examining the practice

of rereearing chronic Lyme discasc patients with antibiotics, and
these results should be available shorely (57,381 The retreatment
approach is being validated using a single-center, prospective
surveillance database.

42, Comparative studies

The IDSA and TLADS Guidelines differ substantially, revealing
the wide variation in diagnosis and treacment (TABLE 17 (59,601,
This variation suggests that physictans do nor use a uniform
strategy to diagnosc and treat Lyme disease. Physicians often
eeear for Lyme discasc longer than 4 weeks and also regreat
[81947.4857.62). These decisions are made despite warnings
against overdiagnosis and overrrearment [62-65).

Community-based clinicians and academis centers often
have different eriteria for diagnosis and divergent goals of cate
181, The guidetines and standards of practice used for diagnosis
of Lymc discasc in academic research seteings may not be
applicablc or appropriatc for community-based settings,
Moreover, the clinical manifestations of Lyme discase ars
often subtle or arypical in the communiry.

Because important data concerning the eteaement of chronic
Lyme disedse was not considered by the IDSA expert panel,
TLADS introduced an evidence-based review to detcrmince which
recommendations  wartanted  tevision. This evidence-based
review gave sise to the current guidelines.

Section VI: Pariodic raview of guidelines

New dara on treatment of Lyme disease is emerging, and
randomized controlled trials that address various unresolved
issucs in Lyme discase are ongoing. The ILADS Working
Group has therefore developed a mechanism for routincly
and periodically reviewing this information and for updat-
ing the guidelines on a regular basis. The most recent infor-
mation will be available from che ILADS website ar
www.JLADS, org.
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43. Grading system for evidencé-bosad guidelines
The ILADS system for grading recommendations is similar
to that used by the expert panel of the IDSA. However, the

ILADS pangl includes primary care clinicians, researchers

and intcrnational leaders in the creatment of Lyme disease.
Thus, the ILADS group is morc inclusive and clinically ari-:
ented than the IDSA panel, and the [LADS guidelines reflece
this diversity,

-

44. Table 1. Comparison of key IDSA and ILADS
guidelines. 7

Condition IDSA ILADS
lyme arthritis . - Bl At
Encephampathy' ' Al A~
Refreatrment Mone A=l
Prolonged antibioties None A-1l
Benzathine peniciltin Q- B-1il
Intra-articular steroid B-1l D-
Arthrasenpic Svnovectomy B~ D=
Coinfaction g1 S Bal
Seranegative Lyme disease None A=l
Combination treatmerit None B-n
Empiric treatment None B- I

45, Criteric for evidence-based guidelings
The TLADS recommendations are based op two criteria (10 :

« The steength of the evidencs (denoted by categories A~E)
= The quality of the dara (denoted by Roman numerals I-T1T)

Recommendations rated ‘A’ are considered good evidence to
suppart the recommendation, Those rated ‘B' have moderare
evidence to support the recommendarion. Those rared ‘C are
considered optional. Measures desigrated ‘D’ genecally should -
not be offered; those designated ‘E” arc conrindicated. - ©

A rating of T indicates that at Jeast one randomized controlled
trial supports the recommendation; I1, evidence from ar least
one well-desighed clinical trial without randomization supports
the recommendation; and [[1, ‘expert opinior,

Sources = .
Our data sources are English-language articles published fram
1975 to 2003. The selection panel synthesized the regom-
mendations from published and expect apinios. Human
studies of Lyme disease were identified from MEDLINE

(1975 to 2003) and from references in pertinent articles and

reviews. Alsa included arc abstracts and material presenced at -
professional meetings and the collective experience of the

ILADS Woriung Group treating tens of thousands of Lyme
discase patients,

www futisre-drugs.com

s11



2w @Ful]un BA, Nields JA. Lyme discase: a

g5/18/2087 13:56 2837728682

DR JOHES
The Infemational Lyme and Associated biseses Society

‘References

1 Goldoft M], Schulze TL, Patkin WE,
Gunn RA. Lyme disease in New Jersey: N/
Med, 87, 579-584 {1990).

CDC. Lyme disease-Uniited States, 2000.
MMWR 51, 29~31 (2002).

5 Shadick NA, Phillips CB, Logigian EL ez al
The long-term clinical outcomes of Lyms
dissnse, A populacion-based retrospective
cohort study, Amn. Inters, Med 121,
560-567 (1994).

4 Asch ES, Bujak DI, Weiss M, Peterson
MGE, Weinstein A, Lyme disease: an
infeetions and postinfrerious syndmme. /.
Bhewmaml. 21, 454=456 (1994),

Parola B, Raoult I, Ticks and tickborne
bacterial diseases in humans: an emerging
infecrious threat, Clin. Frfect, Dis. 32,
397~-928 (2001).

6 Wormser GF, Nadelman RB, Datowyler R]
et al. Practice guidclines for the tearment
of Lyme discase, The Tnfectious Discases
Sociery of Ameriea, Clin. Infect. LN,
31(Suppl. 1), 1-14 (2000). 4

7 Rahn DW, Malawista SE. Lyme disease:
tecommendations for diagnosis and
teeatnent. Anm, Jntern, Med. 114, 472-431
(1991).

5 Feder BIM Jr. Differcnces are voiced by two
Lyme carops at a Conneaticur public heating

on insuranee coverage of Lyme disense.
Prcliatrizs 105(4 Pt 1), 833=857 (2000}

9 Burrascano JT. Tyme discase. In: Comns
Current Therapy, WB Saunders Company,
PA, USA 140~143 (1997).

16 Kish MA, Guide to development of
practice guidelines. Clin. Infec. Dis. 32,
851-854 (2001).

11 Steete AT, Malawista SE, Snydman DR,
Shape RE, Andiman, WA, Ross MR, Sucle 24
FM. Lyme arthritie: an epidemic of
cligoarticular arthriris in children and
adults in three Conneeticut communities,
Avthritis Rhewn, 20, 7-17 (1977).

“123 Logigian EL, Kaplan RE Steere AC,
Chranic neurolesic manifestations of Lyme
disense. N, Engl [ Med, 323, 1438-1444
{1990},

16}, Rartaglia HIR, Abvarer, G, Mereau A, Fay M,
Campoddnice M. Paychiatric )
," symptamatology assotiated with
* presimprive Lyme disease: Clinical

evidence. . Spive Tick Dis. 7, 2323

(2000), '

17 Corsaro L Intramuscudar Bicillin for
persistetit pediatric Lyme dissase.
Proceedings of the 9th International
Conference on Lyme Borreliosis & Other
Tick-borne Disordes {1999).

18 Clmmino MA, Aceardo 5. Long-term
treavment of chronic Lyme arthritis with
benzachine penicillin. Ann. Rbeum: Dis, 31,
1007-1008 (1992).

@ Falloa BA, Tager F Keilp ], Weiss N,

(X

at antibiotic treatment in chronic Lyme
* discase, /. Spiro Tick Dis. 6, 94-102 (1999,

a0  Lawrence C, Lipron RB, Lowy B, Coyle
PK. Scromegative chronic relapsing -
nenmborreliosis. Bur Mewrpl. 35,113=117
(1993).

Cameron 1. Monitoring Lyme discase
in the community ~ First surveillance
darabase sentinel health site, Proccedings
of the 12th Annual International
Scientific Conference on Lytné Diseasc
and Orher Spirocheral and Tick-Borne
Disorders (1999).

22 § Fallod BA, Kochevar TM, Gaito A, Nields
Lyme disease in children and adules.
Prychiazr. Clin, North Am. 21, 693-703

13 .
(1998).

23 Klempner M3, Fu LT, Evans ] ez al. Two
cotitrolléd rrials of antibiotie rreatrnent in
patients with persistent symproms and a
history of Lyme discase. V. Engd /. Med.
345, 85-92 (2001).

Dinerman H, Stecte AC, Lyrne discasc
associaved with fbromylgia. Ann. Jarern,
Med 117, 281-285(1992).

25 Stricker RB, Lautin A, The Lyme wars:

' time to listen, Bxpere Opin. frvestig, Drags
12, 1609-1614 (2003).

% Nadelman BB, Wormser GE Erythema
migrans and eatly Lyme discase. Am. /.
Med. 98(44), $15=524 (1995), ‘

27 Nownkogwski J, McKenna I, Nadelman RB
et al. Failure of treatrnene with cophalexin
far Lytne disease, Avch. Fam. Med. 9,
563567 (2000},

28 Stecre AC, Brodetick TE Malawista SE.
Erythema chronicum migrans atd Lyme
arthritls: epidemiologic evidence for a tick
veeton Am [ Bpidewninl, 108, 312-321

neuropsychiatric illaess. Am. J. Prychiarry
151, 15711583 (1994).

14 Tylewska-Wicrzbanowska §, Chrielewski
T. Limitation. of scrologieal resting for
Lyme borrcliosis: evaluation of ELISA and
western blot in compatison with, PCR. and
culture methods, Wien Klin Wachenschr.
114, 601605 (2002).

(1978).
15 Halperin }J. Neuroborreliosis. Am J. Mod. 0 Deroic M, Vi
, M, Vopelacrs [, Van Renterghem
B(4A), 5255395 (1995). L, Carton D, De Reuck J, Afichrift M.

Lichowitz MR, Frin L, Liegner K. Repeared -

JA. The underdiagnosis of neuropsychiattte

i

M

3z

33

C 4

15

26

n

38

39

40

PAGE

Lyme borreliosis - & yeview of th fate stages
and treatment of four cases. Aeie Clin Belg.
53, 178-183 (1998),

Tilton RG, Sand MN, Manak M, The -
Western immuinoblot for Lyme disease:
determination of sedsitivity, spezificiey and
interpeetive criteria with use of '
comomercially available performanes panels.
Clin, Infict. Dis. 25(Suppl. 1), 531-534
(1997).

CDIC, Recormendations for test
perfarmance and inserpretation from the
second natonel conference on serologic
dingnosis of Lyme disease, MMWR 44,
590591 {1995). -

Trevejo RT, Kravse I, Silkand VI,

Schicfer ME, Ryan R, Lepore T, Porter W,

Dennis DT, Bvaluation of two-rest
serodiagnostic method for eashelyme
disease in clinical practice. /. Iryber. Dis.

179, 931938 (1999).

Mguero-Rosenfeld ME, Nowakowsl T,
McKenna DF, Carbonaro CA, Wormser
GP. Serodiagnosis in carly Lyme disease.
J. Clin:Microbiol. 31, 30903095
(1993). ’

Hartis N, An undesstanding of laboratory
testing for Lyme discase. [ Spiro Taek Dis.
5, 16-26 (1998).

Ma B, Christen B, Lrung D, Vigo-Pelftey
. Serodiagnosis of Lymme bofrclosis by
Western immunoblot: reactivity of various
significans antibodies agninst Borrelia
brargdorfers. ]. Clin, Microbinl. 30, 370-376
(1992).

Engsteom SM, Shoop E, Johnson BC. -
Liwounoblot interpretation criteria for
sexodiagnosis of early Lyme discase. | Clin.
Micebial. 33, 419427 (1995).
Magnarelli LA. Libotatory analyses for
Lyme discase, Conm. Med, 55, 331-334
(1989).

Krause PJ, Telford §, Spielman A, Sikand
V], Ryan R, Christianson D), Burke G,
Beassard R, Pollack R, Pack J, Petsing DH.
Concurrent Lyme diseasc and Babestosis:
Pridence for increased sovericy and
duration of illness. JAMA 275, 1657-1660
{1996). :

Luft B}, Darwyler RY, Johnson RC et 2,

Avithromyein compared with amoxicillin -~
_ in the treasment of erythema migrans:ia-

double-blind, randomizéd, controlled
trial. Ama. Intern. Med. 124. 785791
(1996). ‘ ‘
Dattwyler RJ, Luft B], Kunkel M er 2L
Ceftriaxone compated with. doxycycling for
the trearment of acute dissemminated Lyme
diszase, N, Bnel [ Med, 337, 289-294

- (1997).

812

Eixpezs Re. Antieinfect. Ther 2(1), (20041

12



B5/18/ 2887

£

#3

47

#5

13:86 2037728682

“Baesic B, Maretic T, Majerus L, Strugar L.

Comparison of azithromycin and
doxycydline in the treacment of erythema
migrans. Jfeasion 28, ) 53156 (2000). -
Seore L], Ormrad D, Goa KL, Cefuraxime
axeril: an updared review of iws use in the
managernent of bacrerial infections, Drugr
61, 14551500 (2001).

Darcwyler R], Grunwalde E, Luft BJ.
Clarithromycin in meaement of easdy Lyme
disease: a pilot study, Antimicrob, Agenss
Chemother. 40, 468—469 (1996).

Karlsson M, Hamrners-Berggren §,
Lindquist L e¢ 4k Comparison of iv.
penicillin G and oral doxyeyeline for
treatrnenc of Lyme neuroborreliosis.
Neurology 44, 1203-1207 (1994},

Darevall L, Hogberg L. Sucesssful oral
doxyeycline reaement of Lyme disease-
associared facial palsy and meningiuis. Clin.
Infier. Dis. 28, 369-574 (1999).

Luft B], Volkman D], Halperin JJ,
Dawwyler RJ, New chemotherapeudc
approacies in the ereztment of Lyme
borreliasis, Anm NV Aced Sci, 539,
352-361 (1988).

Baceaglia HR, Abvarez G, Mercau A, Fay M,
Campadénics M. Peychiatric
symptomatology assnciaced with
presumptive Lyme disease: clinical

evidence, /. Spirol. Tick Dis. 7, 22-25
(2000). :

Ziska MH, Donta 5T, Derarest BC,

Physician preferences in the diagnosis
and ceeatment of Lyme disease in the

Unired States, Infecsion 24, 182-186

(1996). ’

50

54

55

DR JONES -

Culp R, Eichenfield AH, Davidson RS,
Dirummond DS, Chrisrofersen MR,
Goldsmith DP Iyme archritis in children,
An orthopedic perspective [ Bonc Joint
Surg. Am, 69, 96-99 (1987).

Weiss LM, Babesiosis in humang: a
wreatment review, Bxpert Opin,
Pharmacosher, 3, 1109-1115 (2002},

Logigian EL, Kaplan RE Steerc AC,
Successful meaement of Lyme ‘
encephialopathy with iv. cefiriaxons, J.
Inféce. Dis, 180, 377383 (1999).
Datrwyler RJ, Halperin J§, Volkman 1],
Taafe B]. Teearment of lase Lyme ,
barreliosis — randomized comparison of
ecfiriaxone and penicillin, Lencer
1191-1194 (1988).

Schaen RY, Aversa JM, Rahn DY, Seecre
AC, Trearment of refractory chegaic
Jyme arthritis with arthroscopic
synovectamy. Arghritis Rbewm. 34,
10561060 (1991),

Pavia CS. Current and novel therapics for
Lyme disease. Expert Opin. Investig. Drugs
12, 1003-1016 (2003).

Krause P, Lepore T, Sikand VK er 2l

- Arovaquone and| azithromycin for the

creatmnerit of babesiosis, N, Engl. [ Med.
343, 14541458 (2000). o

Stecre AC, Greenr ], Schoen RT 2t al,

Successful parenreral penicillin thecapy of

csmblished Lyme artheivis, N, Bngt. ], Med,
312, 869-874 (1985).

Fallon BA, Chronic Uynie Disease Research
Study. A double-blind placebo-controlled
randomized clinical trial evaloating the
efficacy of ten wesks of iv. cefrriaxone and
effects on brain imaging, Enrollment since
2000,

.-

60

61

63

Gt

65

P&4sE 13
ILADS guidelines for Lyme diseass

Careton DJ. Lyme Discase Retreaement
Study, A double-blind placebo-tontrofled
tandomized clinieal trial avaluating the
efficicy of oral amevicillin for seropositive
and seronagarive Lyme disease, Encollrent
stnce 2001,

Eppes SC, Koin JD, Caputo G, Raee CD,
Physician beliefs, artinudes and approaches
toward Lyme disease In an endemic area..
Clin. Pediarn 33, 130=134 (1994).

Pefia CA, Mathewm AA, Suddigi NH,

Surickland GT. Anribiotic therapy for Lyme
disease in a populaton-hased cohert. Cliz.
Infecr. Dis. 29, 69469 {1999), ’

Wahlberg P, Granlund H, Nymaa D,
Panelius ], Seppala L Treuement of Jace
Lyme borreliosis, /. Jufer, 29, 255261
(1994).

Dont 8T, Tetracyedine theripy for chronic
Lyrne disesse. Clin, Jafece, J4s, 25(Suppl. |
1), 552=556 (1997), '
Reid MC, Schoen KT, Evans ], Rosenberg -
JC, Horwirz RI. The consequencas of
overdiagnosis and overrreatment of Lyme
disease: an observational smdy. dnn. Intern,
Med. 128, 354-362 (1998).

Steers AC, Taplor E, MicHugh GL,
Logigian EL: The overdiagnosis of Lyme
diszase, JAMA 269, 1812-1816.(1993),
Sigal LH. Anxiety and persistence of Lyme ™
discase. Am. ] Med. 98(4A), 745-78$
{1995).

Wahsite :
101 Burrascano J Je Managing Lyrne diseate:

diagnostic hints and tecarmoent guidelings
for Uy borreliosis, 2003. Accessed at
wiwrw.JLADS org on Novernber 1, 2003

vrww.futurs-drugs.com

§13



