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Early localized iliness
I Erythemamigrans
I Borreliallymphocytoma

Early disseminated illness

| Multiple erythemanmigranslesions
I Neurologic involvement

I Heart involvement

I Joint involvement

Late iliness
I Arthritis
I Nervous system involvement
I Acrodermatitischronicaatrophicans
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== DiagnosIs
and
Treatment
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Diagnosisof Lyme borreliosis

Recognitionof (individual) clinical
manifestation

and

Demonstration oborrelialetiologyof the
manifestation

(serumantibodies td3orrelia)
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Clini cal diagnosis

Typical skin manifestations
Erythema migrans

A Borrelial lymphocytoma

A Acrodermatitischronicaatrophicans
Meningoradeculoneuritis (Bannwarths syndrone)

Demonstratiorof borrelialinfection




































StanekG, Fingerle F, Hunfeld KP, Jaulhac B, etlayme borreliosis Clinical case definitions
for diagnosis and managemam&urope Clin Microbiol Infect2011; 17: 69 79.

ERYTHEMA MIGRANS

Laboratory Laboratoryclinical
Clinical case definition evidence: evidence:
essential supporting

Expanding red orbuish-red patch
S5 cm in diametiar*
central clesring + or -

Advancing edge typically
distinct,
often intenselyoloured
not markedly elevated.

*1f <5 cm in diameter a history of tidkite, a delay in appearance (after the tick bite

at least 2 days and an expanding rash at the site of tHaitecis required.
























StanekG, Fingerle F, Hunfeld KP, Jaulhac B, etlayme borreliosis Clinical case definitions
for diagnosis and managemeami&urope Clin Microbiol Infect2011; 17: 69 79.

BORRELIAL LYMPHOCY TOMA

Laboratory Laboratoryclinical

Clinical case definition  evidence: evidence:
essential supporting
Painliesbhlissired maliilée
or plague istol
usually Qe lobe, Seroconversion el
ear helix, or positive
nipple or serology
scrowum; Recent or
more frequent irchildren concomitant EM.

(especially on ear)
than in adults





















StanekG, Fingerle F, Hunfeld KP, Jaulhac B, etlayme borreliosis Clinical case definitions fo
diagnosis and managememtEurope Clin Microbiol Infect2011; 17: 69 79.

ACRODERMATITIS CHRONICA ATROPHICANS

Laboratory Laboratoryclinical
Clinical case definition evidence: evidence:
essential supporting

Long-stamntiingreddor

bluish-red lesiwaisusually

oh theexxé¢anaiustidaces of

extraniiies i

Initial douglysvetliigg 9" evel of oy
. specific serum

Lesions eventually becomg, s 4ntibodies

atropiiic

Possibleskin induration

and fibroid nodules over

bony prominences.
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Clini cal diagnosis

Typical skin manifestations
Erythema migrans

A Borrelial lymphocytoma

A Acrodermatitischronicaatrophicans
Meningoradeculoneuritis (Bannwarths syndrone)
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Clini cal diagnosis

Typical skin manifestations

Erythema migrans

A Borrelial lymphocytoma

A Acrodermatitischronicaatrophicans
Meningoradculoneuritis (Bannwarths syndrone)

Signs of involvement ohervous system
joints
hearth
Approaches: eyes
Asearch for the presence of
A demonstration of borrelial infection (serum antibodies)

A demonstration of borrelial infection of the involved organ
A search for and exclusion of other reasons (explanations)

N
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Clini cal diagnosis

Typical skin manifestations

Erythema migrans

Borrelial lymphocytoma
A Acrodermatitischronicaatrophicans
Meningoradeuloneuritis (Bannwarths syndrore)

Signs of involvement ohervous system
joints
hearth
Approaches: eyes
search for the presence
demonstration of borrelial infection (serum antibodies)

demonstration of borrelial infection of the involved org:
search for and exclusion of other reasons (explanatior
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Clini cal diagnosis

Typical skin manifestations
Erythema migrans

A Borrelial lymphocytoma

A Acrodermatitis chronica atrophicans
Meningoradculoneuritis (Bannwarths syndrone)

Symptoms (without objective signs):

Approaches:

A search for the presence of (typical) signs of LB
A demonstration of borrelial infection of the involved org
A demonstration of borrelial infection (serum antibodies)

A search for other reasons (explanations)
A CAUTION
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Diagnosisi general remarks

Importance of proper diagnosis
A reliable diagnosis constitutes the basis for rational treatmen



Careful history and physical
examination

AThose bull et hol esOtartér esyd?met h
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Diagnosisi general remarks

Importance of proper diagnosis
A reliable diagnosis constitutes the basis
for rational treatment

Difficult ieswith diagnosis:
- ODjective
subjective:
- limited knowledge
- other reasons
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Diagnosis general remarks

Importance of proper diagnosis

A reliable diagnosis constitutes the basis for rational treatment

Difficultieswith diagnosispbjective
= Subjective:

- [imited knowledge

- other reasons
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Diagnosis general remarks

Importance of proper diagnosis

A reliable diagnosis constitutes the basis for rational treatment

Difficultieswith diagnosis:
objective
subjective:

- limited knowledge
- other reasons

== Difficulties with patientswho probably do no
have LB but are convinced that they have |



Relationship patientdoctor...

Nl hope you are not
Incompetent doctors who coufeih  f 1 n d
wrong with mel tell you, | have Lyme!d



Approaches todboratory diagnostics

I want t o run

Jj ust t o cover
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Diagnosisi general remarks
Chronic LB,Sequelaafter LB

Chronic Lyme borreliosis:
Definition:objective manifestations of late LB
with the durationo©6 mont his
How It Is diaghosed?
- Objective clinical manifestation
- Demonstration oborreliainfection
(of the organ involvedy
- Exclusion of other causes
How frequent it IS?
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Frequency of main clinical
manifestations of LB

Department of Infectious Diseases,
UMC Ljubljana, Slovenia
2005



Frequency of main clinical
manifestations of LB

EM 82% 621 (83.4%) 218 (79.3%) 0.1549
SEM 585(78.5%) |136(49.5%) 0.0000
MEM 36 (4.8%) @ 82(29.8%) 0.0000

BL 4 (0.5%) 4 (1.5%) 0.2220

_NB 9% | 48 (6.4%) 40(14.5%)  0.0001

© 2 (0.3%) O

A 3% 21 (2.8%) | 13 (4.7%) 0.1901

ACA 5% 49 (6.6%) O 0.0000

X 745 275 1020




Frequency of main clinical
manifestations of LB

EM 621 (83.4%) 218 (79.3%) 0.1549
SEM 585(78.5%)  136(49.5%)
MEM 36 (4.8%) @ 82(29.8%)
BL 4 (0.5%) 4 (1.5%) 0.2220
_NB 48 (6.4%) @ 40(14.5%)
© 2 (0.3%) O
A 21 (2.8%) | 13 (4.7%) 0.1901
ACA 49 (6.6%) O
X 745 275 1020




manifestations of LB

Frequency of maifate clinical

EM 621 (83.4%) 218 (79.3%) 0

BL 4 (0.5%) 4 (1.5%) 0

NB 48 (6.4%) 3 40(14.5%) O 3

C 2 (0.3%) 0 0

A 21 (2.8%) 2 13 (4.7%) 2 4

ACA 49 (6.6%) 49 O 49

X 54/745 21275 56/1020
(7.2%) (0.7%) (5.5%)
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Diagnosis
and

== [reatment



Lyme borreliosis Diagnosis and Treatment Klaipeda, 19 June 201F

Clinical Infectious Diseases”® 2015;60(12):1776-82

Unorthodox Alternative Therapies Marketed to
Treat Lyme Disease

Paul M. Lantos,' Eugene D. Shapiro,? Paul G. Auwaerter,’ Phillip J. Baker," John J. Halperin,”® Edward McSweegan,’ and
Gary P. Wormser®

"Divisions of Pediatric Infectious Diseases and General Internal Medicine, Duke University Medical Center, Durham, North Carolina; “Departments of
Pediatrics, Epidemiology of Microbial Diseases and Investigative Medicine, Yale University Schools of Medicine and of Public Health and Graduate School
of Arts and Sciences, New Haven, Connecticut; *Division of Infectious Diseases, Fisher Center for Environmental Infectious Diseases, Johns Hopkins
University School of Medicine, Baltimore, Maryland; “American Lyme Disease Foundation, Lyme, Connecticut; *Department of Neurosciences, Overlook
Medical Center, Atlantic Health System, Summit, New Jersey; “Departments of Neurology and Medicine, Icahn School of Medicine at Mount Sinai,
New York, New York; “Global Virus Network, Baltimore, Maryland; and ®Division of Infectious Diseases, New York Medical College, Valhalla, New York

(See the Editorial Commentary by Steere and Arvikar on pages 1783-5.)

Background. Some patients with medically unexplained symptoms or alternative medical diagnoses suspect that
they chronically suffer from the tick-borne infection Lyme disease. These patients are commonly targeted by pro-
viders of alternative therapies. This study was designed to identify and characterize the range of unorthodox alter-
native therapies advertised to patients with a diagnosis of Lyme disease.

Methods. Internet searches using the Google search engine were performed to identity the websites of clinics and

[ > ] arkere n N1 an alp e O A nnTal Na N




Table 1.

Examples of Alternative Medical Therapies Marketed to
Patients for the Treatment of Lyme Disease

Categories of Therapy

Oxygen

Energy and radiation

Metal/chelation

Nutritional

Hyperbaric oxygen
Hydrogen peroxide

Ozone

Ultraviolet light
Photon therapy
“Cold"” lasers

Saunas and steam rooms
“Rife” therapy (electromagnetic frequency

treatments)
Magnets

Mercury chelation and removal
Dimercaptosuccinic acid (DMSA)
2,3-Dimercapto-1-propanesulfonic acid

(DMPS)

Alpha lipoic acid (ALA)
Ethylene diamine tetraacetic acid (EDTA)
Removal of dental amalgam

Colloidal silver
Bismuth

\(ita_mins C and B12

Examples




Nutritional
supplements

Biological and
pharmacologic

Bismuth

Vitamins C and B12

Herbs

Garlic, cilantro, Chlorella, Sarsaparilla,
Andrographis, Turmeric, Olive leaf,
Cat's claw

Burnt mugwort (moxibustion)

Glutathione

Fish oll

Magnesium

Salt

Urotherapy (urine ingestion)

Enemas

Bee venom

Hormonal therapy

Dihidroepiandrostenedione, Pregnenolone,
Cortisone, Hydrocortisone

Synthetic thyroid hormone

Lithium orotate

Olmesartan

Cholestyramine

Naltrexone

Sodium chlorite (bleach)

Intravenous immune globulin (IVIG)

Apheresis

Stem cell transplantation
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Diagnosis
and

= AntibioticTreatment
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General remarks

- Treatmentwith antibiotics 1s reasonable for all clinical
manifestation®f LB. It is most effective early in the
course ofthe disease.

- Thepurpose of treating patient with LB Is
to heal existing manifestation(ahd
to prevent progression of the illness.

- Only antibiotics within vitro activity againsBorreliae
that were found to beffective in clinical studies should
be utilized for therapy difB.



Lyme borreliosis Diagnosis and Treatment Klaipeda, 12 June 201F

General remarks

Prerequisitefor a successfureatment
of LB are

- Effectiveantibioticwith afavorable
pharmacokynetiproperties

- Optimaldosing

- Appropriatedurationof treatment



N
o1

Days of Therapy
-
o

N
()

=
o1

Minimum Duration Antibiotic Therapy for Treatment of
Patients with EM over 9 Year Time Span

1992 1997 2000

Year



Days of Therapy

Minimum Duration Antibiotic Therapy for Treatment
of Patients with EM

351

30 1

25 1

20 1

15+

101

1992 1997 2000 2004
Year (Projected

in 2001)
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ARecenfi studies comparing the efficacy of longel
and shorter antibiotic treatment

=P \\/OrmserGP et alDuration of antibiotic therapy for early Lyme
disease. A randomized, douldénd, placebecontrolled trial.
Ann Intern Med 2003; 138: 67804.

mmmp DattwylerRJ et alA comparison of two treatment regimens
of ceftriaxone In late Lyme diseasien Klin Wochenschr
2005; 117: 394.

=P OksiJ et al.Durationof antibiotic treatment in disseminated
Lyme borreliosis a doubleblind, randomized, placebo
controlled,multicenterclinical study.EurJ Clin Microbiol
Infect Dis. 2007;26:57-81

=P Cerar D, et alSubjective Symptoms after Treatment of Early
Lyme DiseaseAm J Med 2010; 123: 786
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General remarks

Advantages of shorter courses
of antibiotic treatment

ASafer
ALess costly
AMore convenient for patient

ALess ecological effects (resistance)
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General remarks

Reasondor antibiotic treatment failur
Persistencef Borreliae in tissues
Unreparable tissue lesion
Inductionof auoimmune mechansms

Wrong diagnosis
N Treatment oberol@ical tess o0
(= treatment of antibody titres )é



Difficult decissions

Abs got to come out, of
doesnot address t he de:¢
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General remarks

Treatment recommendations td8 are

basedn: - treatment studieandon
- clinical experience

randomizegrospective blinded and placeb
controlledtrials
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Antibiotic treatment of
Lyme borreliosis

Stanek G, Wormser GP, Gray JS, Strle F.
Lyme borreliosisLancet 2012; 379: 4613.



Lyme borreliosis Diagnosis and Treatment Klaipeda, 12 June 201

ERYTHEMA MIGRANS, LY MPHOCY TOMA

ANTIBIOTIC Mode Duration (days) Contraindications

DOXYCYCLINE o. 14 (10-14) children, pregnancy
lactation, allergy
AMOXICILLIN o. 14 allergy
PENICILLIN V o. 14 allergy
CEFUROXIME o. 14 allergy
AZITHROMYCIN o. 5 allergy
ERYTHROMYCIN o. 14 allergy
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ACRODERMATITIS CHRONICA ATROPHICANS

ANTIBIOTIC

Mode Duration (days) Contraindications

DOXYCYCLINE

AMOXICILLIN
PENICILLIN V
CEFUROXIME

0.

21-28

21-28
21-28
21-28

children, pregnancy
lactation, allergy

a
a
a

10}
ergy
10}
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Early LNB, Hearth involvement

ANTIBIOTIC Dose Mode Duration Contra
(OEVE) Indications

CEFTRIAXONE 2god iv. 14(10-21) allergy

PENICILLING 20MU 1v. 14(10-21) allergy

CEFOTAXIME 2gtid i.v. 14(10-21) allergy
DOXYCYCLINE 100mg o. 14(10-30) children,
bid pregnancy

lactation,allergy
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Recommendations for antibiotic treatme
of patients with late LNB

ANTIBIOTIC Dose Mode Duration

(weeks) iIndications

Contra

CNS involvement

CEFTRIAXONE 2god I.Vv. 2-4
PENICILLIN G  20MU I.v. 2-4
CEFOTAXIME 2gtid I.v. 2-4

ACA associated neuropathy
Treated as ACA withouth neuropathy

a
a
a

ergy
ergy
ergy
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ARTHRITIS (initial treatment)

ANTIBIOTIC

Mode Duration (days) Contraindications

DOXYCYCLINE

AMOXICILLIN
PENICILLIN V
CEFUROXIME

0.

28

28
28
28

children pregnancy,
lactation, allergy

a
a
a

10}
ergy
10}
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RECURRENT ARTHRITIS
(after one course of oral treatment)

ANTIBIOTIC Mode Duration (days) Contraindication:
DOXYCYCLINE o. 28 children pregnancy,
lactation, allergy
AMOXICILLIN 0. 28 allergy
PENICILLIN V 0. 28 allergy
CEFUROXIME 0. 28 allergy
CEFTRIAXONE Iv. 14-28 allergy
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Sequdiae of Lymeborreliosis

Definition: (new or increasedigns/symptoms
( O6 mafterttreasment with
currently recommended regimens
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General remarks

Chronic LB, Sequéae of LB

Sequelae of Lyme borreliosis:
=) Objective sequdlae(signs)

Subjective sequkle (symptoms)
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General remarks
Chronic LB, Sequéae of LB

Sequelae of Lyme borreliosis:
()l}i{ l|x ffi.‘\.fiil(‘ HE

=) Subjective sequdahe (symptoms
Post Lyme disease syndrome
(>6 m; severe)
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General remarks

Chronic LB, Sequé&he of LB

Subjective sequdhe of Lyme borreliosis
The appearance seeftoscorrelatewvith:
disseminated disease,
a greater severity of illness at presentat
delayed antibiotic treatment,
but notwith:
duration of the initial antibiotic treatmel
Appear to be less likely in children
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Subjective gquelae of LB

H
o

W
($}
1

W
o
1

N
O,

@ Doxycycline
! 0O Cefuroxime axetil

m All patients
: % . - -

Baseline 14 Days 2 Months 6 Months 12 Months
Study Visit

. N
(8] o
I 1

-
o

o
2.
O
=
-
=
2
"
-~
c
2
-
©
o

(&)

o

Cerar D, et al. Subjective Symptoms after Treatment of Early
Lyme Disease. Am J Med 2010; 123-86




Thefrequency of individual symptoms at admission and
atfollow-up visits in77 adultpatientswith Bannwarth's
syndrometreated with ceftriaxon@ g od iv for 14 days)

B admission

m 2 weeks

3 months
B 6 months

® 12 months

1- radicularpain; 2- sleep disturbance8; headache4- fatigue;5- malaise;
6- paresthesias- back pain8- mialgias;9- arthralgias10- neck pain;
11- concentraction disorder$2- memory disorderst 3- nauseal4- vomiting.
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TREATMENT ofanASYMPTOMATIC
PERSON after a TICK BITE

27707

WAIT and WATCH
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TREATMENT ofa PERSONvith a SMALL
REDNESSat the SITE of a TICK BITE

that develops within the

FIRST24 HOURS after the BITE
2797

WAIT and WATCH
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Treatment of ASMPTOMATIC PERSONS with
POSITIV EBORRELIAL SERUM ANTIBODY
ITRES

27707

WAIT and WATCH
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A PATIENT with MYALGIA, ARTHRALGIA,
HEADACHE, FATIGUE

WITHOUT SIGNS INDICATIVE of LB
2777
APPROACH

DO NOT PERFORM
SEROLOGICAL TESTING
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TREATMENT ofa PATIENTwith MYALGIA,
ARTHRALGIA, HEADACHE, FATIGUE e and
POSITIVE SERUMBORRELIAL ANTIBODY
TITRES

2777
APPROACH
RE-CHECK the DIAGNOSIS
SEARCH for amtALTERNATIV E EXPLANATION

??77ANTIBIOTICS 77?7
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TREATMENT ofa PATIENTwith MYALGIA,
ARTHRALGIA, HEADACHE, FATIGUE e and
POSITIVE SERUMBORRELIAL ANTIBODY
TITRES

27707

OTHER EXPLANATION (DIAGNOSIS)
FOUND

NOANTIBIOTICS
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TREATMENT ofa PATIENTwith MYALGIA,
ARTHRALGIA, HEADACHE, FATIGUE e and
POSITIVE SERUMBORRELIAL ANTIBODY
TITRES

27707

OTHER EXPLANATION (DIAGNOSIS)
NOT FOUND

?ANTIBIOTI CS?
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TREATMENT ofa PATIENTwith MYALGIA,
ARTHRALGIA, HEADACHE, FATIGUE ¢ and
POSITIVE SERUMBORRELIAL ANTIBODY
TITRES

P77
APPROACH
m) Discuss the problem atheoretical possibility of
Lyme borreliosis with the patient (egotiate

m) Agree with eventuditreatment trial o
=) Do not offer repeatedtreatment with antibiotics
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Conclusions

LB still presents
- a substantial medical burden
and
- challengdor further workand
research.
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Conclusions

There areseveral unresolved issues
concerning pathogenesis, diagnosis, treatm:
and prevention of LB with consequential
practical problems in the management of

patients.

However there are alsseveral
Nfi cti ti owscbhseegnrtmbe| e n
Increasing much faster than the real problen

areresolvng.
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