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TARIHCESI

e 1883 DE Buchwald atrofik cilt lezyonlarini kene ile temasi olanlarda
izlemis

e 1909 da Afzelius eritematoz doklintuleri

e 1930 da Garini ve Bujadoux kene ile temasdan sonra doklntu, agri,
paralizi ve BOS da pleositoz gormuslerdir

* 1975 de Lyme kasabasinda cocuklarda juvenil romatoit artrit salgini-
A.steere

e 1982 de Willy Burgdorfer tarafindan tanimlanmistir
Eldin C. Med Mal Infect 2019:49;121



Lyme Disease Bacteria
Borrelia burgdorferi

© 2013 BaPArea LymaBnd | All fights reserve



DUNYADA HER YERDE GORULEN BIR HASTALIK

Reported Lyme Disease Activities

- Sub-national level
- Cauniry leval

Rarc/unknown activity

Figure 1. Geographic Extension of Lyme Disease (LD) activities. Figure 1 shows that Lyme Disease
(LD) has extended to many countries around the world beyond the endemic foci. Reported LD

Int. J. Environ. Res. Public Health 2015, 12, 15182-15203




(a}

(b}

Endoflagella

Protoplasm Axiad
filament

inner membrane

Peptidoglycan

Flagela Cell

Outer membrane reembieana
Periplasmic
space

Coppagnt © 2008 Pearon Bascason nc. pubietarg M Beepren Carmegs

T eetReetk ™

; | ‘W) S— Quter membrane
coovss

>

— Flagelium




VIsE antigen on EURO- CD)uEf:r mtl-:'-mbran Pm;em:\cl)lsp
LINE membrane chip egisen linear membran Vls

Flagellar protein:F

E= p83 Sirkiiler PLAZMIDLER:patogenezden sorumlu
LINEAR plazmidler: iiremede rol aliyor
b
fi Borrelia burgdorfer; 5
p 41, Flag. (lyme disease)

py——— 0 39, Bmp A

a=p31: OSpA / h\!\'
p 30 b
Ribosomes
n: p 25 0spC
p 21

p 19 DNA
p 17
Alignment bar

Cell Wall

Cell Membrane

Cytoplasm

BADNE¥E Bl
Ny
)
o
-
=
=
(o
Q
s |
Q.

HER SUSUN PLAZMID VE LINEAR YAPISI FARKLI



BORRELIA

* Gram negatif

e 20-30 mikron boyunda, 0.2-0.3 mikron eninde
e 18 tlirt vardir

* 6 tanesi insanda patojendir.

* Keneler hayvanlardan bakteriyi alarak rezervuar ve insanlara
nakletmede rol alan vektorlerdir.

* Ozel besiyerinde uzun stirede tGrer-BARBOUR SYOENNER KELLY
besiyeri



Lyme disease vector map

The geographical distribution of the Ixodes tick vectors of the spirochetes that cause
Lyme disease.




Confirmed Lyme disease cases by age and sex - United States, 2001 to 2016
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xodes scapularis (blacklegged tick)
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LYME BORRELIYOZU ETKENLERI

* LH etkeni en fazla Borrelia burgdorferi sensu lato tur
kompleksi:
* B. burgdorferi
* Borrelia afzelii
* Borrelia garinii
* Borrelia spielmanii
* Borrelia bavariensis

e TURLER BOLGELERE GORE DEGiSiYOR
* B. Burgdorferi sensu lato ESAS North America

 DIGERLERI Europe,B. burgdorferi sensu stricto (B. afzelii ve B.
garinii daha S|k§)

* B. garinii Asia

* Yeniizole edilen Borrelia mayonii

e -B.turki

* -B.bavariensis

(Lancet Infect Dis 2016 May;16(5):556,
Lancet Infect Dis 2016 May;16(5):511)




ABD de HER YIL ORAN
ARTIYOR

 2005-2015 ARASI 19.931 iKEN, 2009 DA 30.000 OLGU
* Olgular haziran temmuz agustosta gorullyor

* 100.000 de 7-9.8 kisi
e CDC Lyme Disease Data 2017 Nov 13

Seroprevalans:
Meksika %1.1
ABD %6.4

Almanvya %9

Dessau RB. Clin Mic Infect 2018
Ozdenerol E. Int. J. Environ. Res. Public Health 2015, 12, 15182-15203




AVRUPADA:

« BOLGEDEN BOLGEYE DEGISIYOR
* Nisan eylll aylarinda goriliyor
e 1992-2000 yillarinda 100.000 de 0.6-300 arasi

* En fazla: avusturya, cek, almanya, slovenya, kuzey baltik tlkeleri
WHO Regional Office for Europe Lyme Borreliosis Review 2006 PDF

* Danimarkada EM olgularin %43 de seropozitiflik var.




ULKEMIZDE LH

* Ormanlik ve kene ile temas bolgelerinde
e OLGULAR
e SEROPREVALANS %0-26 ARASI DEGISEBILIYOR

e Kradeniz, Trakya,

* Sirmatel F, MJIIMA

* BulutV MJIMA

e Mutlu G. Mik Cem 1995

« Koksal I.ANKEM 1990

* Serindag H.Turk J Neurol 2018
« Oncel S. KOU Sag Bil Derg 2018,



PATOGENEZ:

* Borrelia TURLERI KENENIN barsaginda bulunur.

 Kan emme sirasinda kenenin tukrigune karsi bakteri outer surface protein
C salgilar

e (OspC),bakterinin fagosite olmasini 6nler.
 Keneden bakterinin insana gecmesi 36-72 saat

e Bakteri hematojen yayilim ile yayilir.

* Borrelia burgdorferi OspC genotypleri ve alinan bakteri miktari patogeneze
yon verir (tiplere gore patogenez mekanizmasi |, A, H, ve B vardir.)
* Dessau RB. Clin Mic Infect 2018

e Lohr B. Crit Rev Clin Labor Scien 2018
e Marques A. J Infect Dis 2008




OLGU TANIMLAMASI

e CDC TANIMLAMASI

« ZAMANA GORE

« KLINIK DURUMA GORE
e TESTLERE GORE

* Dessau RB.Clinical Microbiology and Infection 2018:118
e Ozdenerol E. Int. J. Environ. Res. Public Health 2015, 12, 15182-15203



KAS ISKELET

NOROLOJIK

KARDIYO
VASKULER

OKULER

SOLUNUM SISTEMI

KEN LOKALIZE
ERITEMA

MIGRANS

Sekonder anuler lezyon
Diffuiz eritem, lenfositoma lirtiker

ACA, atrofi,skleroderma benzeri

Menenijit, fasiyal paralizi,
radikulonorit, myelit,serebral ataksi

Kronik ensefalomyelit,spastik
paraparezi,kronik aksonik
poliradikulopati

Konjunktivit, panoftalmit, retinal
hemoraji

keratit




* 1. ERKEN L MIE‘BicmRiEm TIPLERI

OZ-lokalize:
Eritema migrans:tek veya multiple olabilir

Erken nérolojik tutulum;kraniyal sinirlerde paralizi-BELLS PARALIZiSIi-, menenjit, akut
radikulopati, mononoropati

LYME karditi: atrioventrikuler blok ve myoperikardit
Borrelia lenfositoma;nadir,soliter kirmizi cilt lezyonu

2. GEC LYME BORRELIYOZ: erken yaygin, ge¢ yaygin

Lym? artriti; mono veya poli artrit. Cogunluk diz, buyiik eklem ve temporomandibuler
tutulum

NOROLOIJIK bulgular; ensefalomyelit, ensefalopati, periferal ndropati.
AKRODERMATITIS KRONIKA ATROFIKANS(B.afzelii de sik goriiliir).

POST LYME SENDROMU
Kesin tanimlanamiyor
LH tedavi edilse bile bir ¢cok klinik tablolar gosterebiliyor

Bush L. Diseases a Months 2018
Meyerhoff Jo. Uptodate 2018-medscape









HASTALARIN SEMPTOMLARININ
DEGERLENDIRILMES|

* Erken LH: eritema migrans(kene temasindan 2-39 giin)
* Gec LH goriilebilen (kene temasindan > 6 ay):EKLEM-SINIR-CILT

 arthritis
* Kene ile maruz kaldiktan sonra
* Tedavi edilmeyen hastalarin %60
* Mono veya poli artikuler
* Agn sislik aralikh bazen persistan
Diz, temporomandlbuler

KRONIK NOROBORRELIYOZ

* Ensefalomyelit, periferal noropati veya ensefalopati

* acrodermatitis chronica atrophicans
e Ekstremiteleri tutan fibrosis
* Avrupada primer gorulebilir (B. Afzelii)
e Cutis 2010 May;85(5):247




ERKEN LYME Lyme Disease SYmpPTOMS

Headache ——— K\ =

Hearing loss ———

and paralysis
of face Deer tick

Muscle '
soreness

Erythema — A

Heart
complications

‘._#___...—-f— Nausea

and vomiting

migrans /

Pathogen
Fever :
Chills '
Fatigue

Weakness Bacteria Borrelia



GEC LYME HASTALIGI

* Kene ile temasdan 6 AYDAN DAHA FAZLA SURE

e EKLEM
« NORONAL VE SENSORIYAL TUTULUM

e CILT






Lyme Arthritis of the Pediatric Ankle

Amiethab Aiyer, MD; Jessica Walrath, MD; William Hennrikus, MD
*Orthopedics. 2014;37(10):€952-e955
*https://doi.org/10.3928/01477447-20140924-94




SINIR DOKUSUNDA

* SSS

* NOROLOVJIK

* PSIKOLOJIK

e KALBIN ILETIM SISTEMI

* Aciklanamayan noro senso ndronal tutulumlar



The likes of
OspA is on
these blebs.
Theygotothe
brain, inflame
it, get eaten
up by immune
cells - which
renders them
incompetent,
they go to the
kidneys
(LUAT), erc.
You will find
this 1o be so,
in an NIH-
owned patent.

P -

Fl“(.i'. ‘2. ll-:e:u'on W or.a thin section of B, .:ulcrmsl::’ells exposed 10 3.1 nmol of benzylpenicillin
per or . Large o spherical structures are illustrated: an open tri ints to one "
Arrows indicate small membranous blebs, Bar = 1 um. i A

http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=7103461
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CILT TUTULUMU

« ERKEN DONEMDE EM:%60-80 kesin tan
* Ge¢c donemde:

* Lenfositoma

* Atrofik kronik dermatitis

FROM: Isfahan university of medical
sciencesM.Rogha M.D.

. SkKin lesion of lyme disease, ” lymphocytoma”




Sé el primero en recortar esta diapositiva

Aseem Sharma, MD



Source: Goldsmith LA, Katz SI, Gilchrest BA, Paller AS, Leffell D), Wolff K: Fitzpatrick's
in General Medicine, 8th Edition: www.accessmedicine.com
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Biofiim in Lyme Neuroborreliosis

° . .
o -l'um“ od Biofilm matrix

Borrelia burgdorferi

Borrelia burgdorferi persisters




e KLINIK TANI TEMELDIR
e Belirti ve bulgularin olmasi

e Keneile temas

* LB kronik formlarinda Babesia spp. Anaplasma haFocytophiIum, Bartonella
henselae, ve diger minor pathogens bir arada olabilir. Bunlarin
tanimlanmasi gerekir.

« Ozellikle biofilm yapan LB olgulari nérolojik bulgularla seyreder
(Di Domenico Frontiers in Neurology | www.frontiersin.org 2018)

ERITEMA MIGRANS

iki AsamALI seroLovi poziTirLii; EIA-WB
BOS analizi-PLEOSITOZ--WB

Eklem sivisi incelenmesi-PCR
Cilt biyopsisi-ACA-EM



Late Musauloskeletal Disease

T 1
12 months

186

Steere AC, Coburn J, Glickstein L. Review series The emergence of
Lyme disease. 2004;113(8):1093—101.



WESTERN BLOT ILE ANTIJENLERE KARSI GELISEN
ANTIKORLAR

Whole cell Recombinant Line
immunoblot immunoblot immunoblot
IgM IgG IgM IgG IgM IgG
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Miraglia CM. A Review of the Centers for Disease Control and Prevention’s Guidelines for the Clinical Laboratory Diagnosis of Lyme Disease. J Chiropr Med [Internet]. 2016;15(4):272—
80. Available from: http://dx.doi.org/10.1016/j.jcm.2016.08.003



WESTERN BLOT

* Erken dénemde: VIsE, OspC, p41
* Gec donemde : p100,p17,p18
 NOROBORELIYOZDA BOS-KAN da bulunan antikor indeksi



IKI ASAMALI TEST VE SONRA WB
DOGRULAMA TESTLERI

Sensitivite Spesifite

* Seroloji (Erken donem hastahk) % 59 %93
* Seroloji (Ge¢c donem hastalik) % 95 % 81
* Seroloji+Western blot % $50-75 % 99-100

(Erken ve gec¢ hastahk)



MMWR Morb Mortal Wkly Rep 1995 Aug 11;44(31):
590 fu I I_t ;A_ST_ALIGIN DEVRELERINE GORE TESTLERIN DUYARLILIGI:

Whole-cell

DONEM: Sonicate EIA) IgM |IB lgG IB 2-tier Testing
AKUT ERITEMA MiGRANS 33%-49% 28%-44% 0%-15% 29%-40%
YAYILAN EM 76%-89% 54%-84% 10%-21% 29%-78%
EErK.ItE)N VBT el veye 79%-100% 80%-92% 33%-72% 42%-87%
CEC R NOIHOROIISE, @R, 1 oo 9%-16% 96%-100% 97%-100%

EKLEM)

Abbreviations: EIA, enzyme immunoassay; IgG IB, immunoglobulin G immunoblot; IgM IB, immunoglobulin M
immunoblot.



EIA pozitif ise WB ile dogrula:

The Past, Present, and (Possible) Future of Serologic Testing for Lyme Disease Elitza S. Theel. May 2016 Volume 54 Number 5 Journal of Clinical
Microbiology jcm.asm.org 119

Screen ELISA
(or IFA)

¢

Negative

|

s

-

Consider alternative diagnosis

or

For patients with short illness
duration (<2 weeks), repeat
testing if clinically indicated

/

!

Positive or Equivocal

|

Blot

v

v

B s =t
leM Antigens: Posnt!v? Criteria:
Reactivity at 22/3
p23, p39, p4l 5
g antigens
I12G Antigens: Positive Criteria:
| pi18, p23, p28, p30, p39, Reactivity at 25/10
p41, p45, pS8, p66, p93 antigens

Negative [

IgM and/or
IgG Positive

J

!

Serologic evidence for recent or past
infection with B. burgdorferi

FIG 1 Diagram of the two-tiered testing algorithm including interpretation and IgM/IgG blot positivity criteria for the United States. For individuals with more
than 30 days of symptoms, IgM Western blot analysis should not be performed, or, if performed, the results should not be used to guide clinical decisions.



TANI

* |ki kademeli serolojik test

* Western Blot testi ile dogrulama

 BOS da antikor ve serumda antikor, CXCL13
« SEROLOJIK BOS DA Aktivite indeksi

* [gM icin p23,p39, p41 (en az 3 bant)

* IgGicin: p18,p23,p28,p30,p39,p41,p45,p058,p66,p98(en az bes bant)
Elitza S Theel J Clin Mic 2016



KOMORBID HASTALIKLAR:
ANAPLASMOSIS
BABEYOZIS

Coinfections
The majority of patients with chronic Lyme disease report at least one
coinfection. 30% report two or more coinfections.

32%
Anaplasmosis bacteria in a white &5
blood cell
- 15% 15%
S
) JafS . B o=

A e U Babesia Bartonella Ehrlichia  Mycoplasma RMSF Anaplasma
€ .
= ’? n

Babesia parasites within a red blood

cell



TEDAVI

« ERKEN DONEM: doksisiklin, amoklavin, sefuroksim aksetil
* GEC DONEM: SEFTRIAKSON, doksisiklin, sefuroksim aksetil
 NOROBERRELIYOZDA: SEFTRIAKSON+ DOKSISIKLIN

1. Wormser GP, Dattwyler RJ, Shapiro ED, Halperin JJ, Steere AC, Klempner MS, et al. Clinical Practice Guidelines by the Infectious Diseases Society of America. 2006;43:1089—-134.
Available from: cid.oxfordjournals.org

2. Halperin JJ. Lyme neuroborreliosis. Curr Opin Infect Dis. 2019;32(3):259-64.



Korunma:

* Proflaksi:
* Endemik bdlgelerde 2-3 hafta antibiyotik tedavisi kroniklesmeyi énler.

e Kenelerle temasdan korunma



Amerikan Tibbinin babasi
Sor William Osler,:

: «Frengi bilenlerin tibbi
e e e e bildigi bilinir.

created the first residency program for specialty training of physicians, 1 ic"h
and he was the first to bring medical students out of the lecture hall for Artl k Lym e bo rre I IOSIS I
bilenlerin tip, noroloji,

Osler

wsicia

bedside clinical training. Wikipedia

Born: July 12, 1849, Bradford West Gwillimbury, Canada

Died: December 29, 1919, Oxford, United Kingdom pSIklyatrl’ ImmunOIOJI’
Education: McGill University Faculty of Medicine, Trinity College og o oo .o °
Toronto, Trinity College School pSI kl m m u n 0 I OJ l’ n O rO kl mya’

Children: Paul Revere Osler. Edward Revere Osler

ekoloji, epidemiyoloji,
entomoloji, hukuk, politika
ve etik konusunu bildigine
inanilir.



