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Etken

Borrelia burgdorferi
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¢ Gram negatif, mikroaerofilik

¢ Hareketli, spiroket
% 7-11 adet kamcili
¢ 3-10 adet helikal dalgasi

** Osp (Outer surface proteins) ve diger ylzey proteinleri



B. burgdorferi sensu stricto
B. afzelii
B. garinii

B. spielmanii

B. bavariensis
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Epidemiyoloji

Ixodes tiirii keneler ile bulasir
Ozellikle kuzey Amerika,

Avrupa ve Asya’da goruliir
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Diuk-Wasser MA et al. Trends in Parasitology, January 2016, Vol. 32, No. 1



Parasitology Research (2022) 121:781-803 785
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Ixodes ricinus, March 2022

https://www.ecdc.europa.eu/en/publications-data/ixodes-ricinus-current-known-distribution-march-2022



Her y11 ABD’de 300.000 kisi,
Avrupa’da 65.000 kisi lyme hastaligi

tanis1 aliyor

B High incidence
[ Neighboring
O Low incidence

* Each dot represents one confirmed case according to the patient’s county of residence.

https://www.cdc.gov/mmwr/volumes/66/ss/ss6622al.htm?s_cid=ss6622al w#F6 down



Enfeksiyon oranlari
e Larvaicin %l

 Nimficin %10

* Eriskin kene 1¢cin %20

Rauer S. et al. GMS German Medical Science 2020,;18, 11612-3174

https://www.cdc.gov/lyme/transmission/blacklegged.html



Tarihce

e 1883’te Alman doktor Alfred Buchwald, akrodermatitis

kronika atrofikansi
e 1912'de Isvecli dermatolog Arvid Afzelius eritema kronikum migransi

* 1975 yilinda Connecticut'taki Lyme kasabasinda bir grup ¢ocukta belirlenen

juvenil romatoid artritin (JRA) aslinda lyme artriti oldugu

* 1982°de Willy Burgdorfer, etkenin Borrelia burgdorferi sensu lato (s.l.)

kompleksindeki mikroorganizmalar oldugu

Burgderfer W., et al. Science. 1982 Jun 18;216(4552):1317-9.
Schmitz G. JBR-BTR, 2004, 87: 224-228.



Patogenez & ’li"“" “"”W”'

* Kene 1sirmasi ardindan spiroket dokulara yapisir, 1sirik

bolgesinde ¢ogalir

* Lenfatikler yoluyla bolgesel lenf bezlerini etkiler, kan yoluyla

diger dokulara yayilir

* B. burgdorferi peptidoglikani1 konakta tarafindan taninir

Konakta pro-inflamatuvar sitokinler salgilanir

Donta ST, et al. Front Med (Lausanne) 2021; 8: 643235



Lyme hastahg

Erken lokalize hastahk Erken yaygin hastahik Gec hastahk
(<30 giin) (<3 ay) (>3 ay)

/Kalp, sinirler ve eklemlerin \ / \

gl;l‘:ilizcerzllil;l s e ikl tizerindeki kollagen fibrilleri Spiroket konakta §ﬁregen veya

TNF alfa, IFN-gama etkileyen ektraselliler matriks tekrarla}:an uyart ile kazanilmig
e o proteinlerin ve matriks veya dogal immun yanita sebep

Anti-inflamatuvar sitokinler _ _ _ L I

salinir gl|kozam|nogl|kanlar|n Uretimi olur. . .

\ / \lle pro-inflamatuar yanit / Kromk 1nﬂ.amasy.(.)n sinovyal
hipertrofiyi, vaskiiler
proliferasyonu ve biiylik
cklemlerde mononiikleer hiicre

\i\nﬁltrasyonunu artirir /

https://calgaryguide.ucalgary.ca/lyme-disease-pathogenesis-and-clinical-findings



Erken lokalize enfeksiyon

Der1 tutulumu * Eritema kronikum migrans
Lenfatik sistem  Bolgesel lenfadenopati

e Ates
Konstitiisyonel semptomlar e Halsizlik

* Atralji, myalj
* Bas agrisi, ense sertligi

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.
https://www.uptodate.com/contents/clinical-manifestations-of-lyme-disease-in-adults



Eritema kronikum migrans * 3 gilinila 3 ay igerisinde gelisir

* Isirik alaninda ortaya cikar

* Olgularin %70-80’inde belirlenir

Figure 2, Large erythema
migrans lesion on leg with a

central clearing and ‘bulls eye'
(8 LDA)

Figure 1. Small erythema
migrans lesion on arm with a
central clearing and ‘bull's eye'
(€ LDA)

Figure 4. Large erythema
migrans lesion under the arm

without a central clearing
(© LDA)

Figure 3. Large erythema
migrans lesion on leg with faint
‘bull's eye' (© LDA)

https://www.nice.org.uk/guidance/ng95/resources/lyme-disease-rash-images-pdf-4792273597
https://www.ecdc.europa.eu/sites/default/files/media/en/healthtopics/emerging_and vector-borne diseases/tick borne _diseases/public_health measures

https://www.uptodate.com/contents/clinical-manifestations-of-lyme-disease-in-adults




Eritema kronikum migrans

* Ortas1 hiperemik c¢evresi soluk dis kisminda hiperemik alan

* Hedef benzer1 goriiniim
* Kasint1 ve yanma hissi olabilir
* (Cocuklarda daha sik (bas ve boyun 6zellikle)

* Eriskinde ekstremite, aksilla ve pelvis bolgesi

Jesus Alberto Cardenas-de la Garza et al. Eur J Clin Microbiol Infect Dis . 2019 Feb;38(2):201-208.
https://www.nice.org.uk/guidance/ng95/resources/lyme-disease-rash-images-pdf-4792273597

Figure 7. Small erythema
migrans lesion with a central
clearing and 'bulls eye’
(©CDC)

Figure 9. Large erythema

= migrans lesion on child's

shoulder and chest without

central clearing or ‘bulls eye

(& pCDS)

Figure 8. Erythema
migrans lesion without a
bull’s eye

(©PCDS)

Figure 10. Large erythema

| migrans lesion on back with
| central clearing and bulls eye
Rl (©PCDS)




Erken yaygin enfeksiyon

Sekonder anuler lezyonlar

Deri tutulumu Malar dokintu

Diffiiz eritem veya trtiker

Lenfositoma

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Multiple eritema migrans

e Ilk eritema migrans lezyonlarindan birkag giin
veya hafta sonra ¢ok sayida sekonder anuler deri
lezyonlar gelisebilir,

* Hematojen yayilimin bulgusu




Borelia lenfositoma

e Kulak memesi, meme basi veya
skrotumda genellikle lokalize

* Tedavi edilmedigi takdirde birkac
ay surebilir

* Yogun lenfositik infiltrasyon

nedeniyle kutanoz lenfomaile

karistirillabilir.



Erken yaygin enfeksiyon

* Atriyoventrikiiler blok
Kardiyak sistem . .
* Miyokardit

e Pankardit

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Lyme Kkarditi

. . . Bavil
* Tedavisiz hastalarda %35 kardiyak tutulum aylima

* Genellikle bir ka¢ hafta sonra gelisir * Sersemlik

« Ozellikle AV blok belirlenir * Nefes darligs

* Kalp carpintisi

LA At * (GOgus agrisi
AN A RIS S A MAIAAT AR * Ates ve viicut agrilari
1 |11 :.E!'g" | . A "', / (Lt \

https://www.cdc.gov/lyme/treatment/lymecarditis.html

Koene R et al. Circ Heart Fail 2012;5(2):e24-e26.



Lyme karditi

« Kardiyomyopati

* Kalp yetmezligi

Tissue sample from a patient who
died of Lyme carditis. Image taken

using Warthin-Starry stain at
158X.

https://www.cdc.gov/lyme/treatment/lymecarditis.html
Koene R et al. Circ Heart Fail 2012;5(2):e24-e26.




Erken yaygin enfeksiyon

* Gezici atralji

Kas-1skelet sistem1 * Tendon, kas, bursa ve kemiklerde agri
tutulumu * Miyozit, pannikiilit

* Osteomiyelit

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Subacute Multiple-Site Osteomyelitis Caused by Borrelia burgdorferi

Jarmo Oksi, J ussi Mertsola, Mikko Reunanen, From the Department of Medical Micrabictogy, Turky University; the
Merja Marjamiki, and Matti K. Viljanen Depariments of Medicine, Pediatrics, and Pediainc Surgery. Turky

Umiversity Cemtral Haspiral; and the Narional Publie Health Instliute.
Turky, Finland

e 8 yasinda kiz cocuk, topuk ve dizde agri
* Kemikten alinan ornekte B. burgdorferi kultir ve PCR pozitif

Oksi J, et al. Clinical Infectious Diseases 1994:19 (5); 891-896,



Erken yaygin enfeksiyon

* Menenjit, ensefalit
Norolojik tutulum * Motor ve duyusal radikiilonevrit
* Monondritis multipleks

» Psodotiimor serebri, myelit, serebellar ataksi

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



* Psikiyatrik hastaliklar veya organik beyin sendromu

 Olfaktor hari¢ tiim kraniyel sinirler etkilenir | L
* Hastalarin %80’inde en sik etkilenen fasial sinir ) y

* Olgularin ti¢te birinde bilateral olarak tutulum

Rauer S, et al. Ger Med Sci. 2020; 18: Doc03.



BOS incelemesi

* Lenfositik pleositoz

(Ortalama 170-220 hiicre/mm3 6-1100 hiicre/ mm?3 arasinda )

* Protein yiiksek, glukoz normal
* Spesifik IgM, IgG ve IgA antikorlar

* Spesifik oligoklonal bantlar

Rauer S, et al. Ger Med Sci. 2020; 18: Doc03.
Steere AC. In: Bennett JE, Dolin R, Blaser MJ, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, Updated Edition
Oth ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Table 1: Cerebrospinal fluid results for early and late manifestations of Lyme neuroborreliosis prior to antibiotic treatment

CSF parameter ELN Comparison of CFS results for ELN and LLN
N=118 (Kaiser 1994) [50]
(Djukic et al. 2012) [55] ELN LLN
N=37 N=10

Cell count per pl 170.5 (57.0; 369)* 218 (6-757)* 95 (23-312)*"
Total protein g/l 1.232 (697, 1926)* N/A N/A
Albumin ratio (x 107) 17.2(9.7; 28.4)" 19.6 (8-58 4)** 45 (8-140)"*
lgG synthesis rate**** « N/A o 20% (17)*** o 50% (20)***
conspicuous at e 19.5% e 81% e 100%
IgM synthesis rate*™*** e N/A o 54% (32)" o 9% (13)***
conspicuous at o T70.2% o 84% o 40%
IgA synthesis rate**** o N/A o T7%(17)*** o 39% (28)***
conspicuous at o 9% e 19% o 80%
Lactate 2.0(1.6; 2.6)* N/A N/A

*25% and 75% percentiles; **range; ***mean (standard deviation); ****according to Reiber [107]
ELN = early Lyme neuroborreliosis; LLN = late Lyme neuroborreliosis

Rauer S, et al. Ger Med Sci. 2020; 18: Doc03.



A Unique Case of Bannwarth Syndrome in Early
Disseminated Lyme Disease

Yetunde B. Omotosho ', Robin Sherchan - , Grace W. Ying ', Maryna Shayuk -

* 66y, erkek hasta
* Yaygin vlucut agrisi, siddetli halsizlik
* |ki haftadir devam eden Uriner semptomlar

* Ense sertligi pozitif, DTR azalmis

Omotosho Y B, et al. Cureus 2021 13(4): e14680.




Garin-Bujadoux-Bannwarth’s sendromu

* Agnli radikilopati

* Refleks degisiklikleri
* Motor gii¢siizliik

* Duyu kaybi

* Fasiyal sinir felci

* BOS’ta pleositoz .

Omotosho YB, et al. Cureus ; 13(4): e14680.
https://www.uptodate.com/contents/nervous-system-lyme-disease

Radikiler agr1 (%100)

Uyku bozuklugu (%75)

Bas agris1 (%46)

Halsizlik (%44)

Parestezi (%32)

Periferal sinir felci (%34)
Meninks iritasyon bulgular1 (%19)

Uriner retansiyon gibi tiriner semptomlar

Ogrinc K et al. Clinical Infectious Diseases 2016; 63(3):ciw299



* 49 yasinda erkek hasta

* 1 ay Once kene temasi var

* Akut baslangic¢li diplopi, eritamatoz dokiintii
* Halsizlik, miyalj
» Kalpte mobitz tip 1 kalp blogu

* Bilateral okulomotor, sol trigeminal, sol abdusens tutulumu

Whitney A, et al. Mayo Clin Proc. 2017;92 (4):687-688



Erken yaygin enfeksiyon

Lenfatik sistem * Bolgesel veya yaygin lenfadenopati

* Splenomegali

* Konjonktivit
GOz tutulumu e Tritig
* Koroidit
* Retinal hemoraji ve ayrilma

e Panoftalmi

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Erken yaygin enfeksiyon

Karaciger * Hafif ve tekrarlayan hepatit

: : * Bogaz agrisi
SOMMIMISISion * Nonproduktif oksurik

Bobrek * Mikroskopik hematiiri
e Proteiniiri

Genitoliriner * Orsit

Konstitiisyonel semptomlar * Siddeth halsizlik ve yorgunluk



Gec / Persistan enfeksiyon

Deri * Acrodermatitis chronica atroficans (ACA)

* Lokalize skleroderma benzeri lezyonlar

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Acrodermatitis chronica atroficans

Subkutan dokuda palpable linear fibrozis

_Zajkowska J. Et al Lancet Infect Dis . 2011 Oct;11(10):800.

ACA Avrupa’da lyme hastalarinda %10 oraninda goriiliir
ACA hastalarinin %65 ‘1 kadin ve 40-60 yaslarinda

Schmitz G. JBR—BTR, 2004, 87: 224-228.



Gec / Persistan enfeksiyon

e Uzun sureli artrit ataklari

Kas-iskelet sistemi * Kronik artrit

tutulumu * Periferal entezopati

* Periostit veya ACA altinda eklem subluksasyonu

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



Lyme artriti

* Tipik olarak enfeksiyondan bir ka¢ ay sonra gelisir
* En sik etkilenen eklem diz

* Omuz, ayak bilegi, dirsek, ¢ene, bilek ve kalca da etkilenebilir

https://www.cdc.gov/lyme/treatment/LymeArthritis.html



Lyme artriti

 ABD’de tedavisiz hastalarda lyme artriti oran1 %60

* Hastalarin ¢ogu 1-3 aylik antibiyotik tedavisine olumlu yanit verse de, %10-20

tedaviden sonra kalic1 artrit
Lyme artritinde
“*Spiroketal antijenler (6rnegin, peptidoglikanlar)
**Genetik risk faktorleri

% Onceki eklem travmast

Lyme artritine siklikla kendi antijenlerine karsi otoimmiin T ve B hiicre yanitlar eslik eder

Donta ST, et al. Front Med (Lausanne) 2021; 8: 643235.



A- Sag ayakta sinyal artisi
B- Komsu yumusak dokuda 6dem
C- Dordiincii ve besinci parmakta luksasyon

Uciincii parmakta subluksasyon
MTP 4 ve 5'te kikirdak kaybi1 ve erozyon
MTP 3'te kikirdak kaybi1

B

Fig. 1. — MRI {(A) of the r ighllo ot (T2-W1 with fat suppression)

(December 1998) hOA anu e high signal i nt =Sty 3 tound tho
firth MTP joint (a (‘!\Jw nd bone-oedema visible in the prox
mal phatanx of the !(:t: Radiography !3) of the right roox

(June 1999). No bony abnormality Soft tissue swelling adjacent
10 the right MTP 5 (arrows). Follow-up radiography LC) of the
same feot (January 2003). Marked osteopenia of the midfoot.

Lux lonorlrv fourth Mdfrhlcm nds-ut»lu .s!ono(m third
(<) nrferneath an arsa of lonnstandinn ACA Frasions

Schmitz G. JBR-BTR, 2004, 87: 224-228.



Lyme artriti

Table 1. Lyvme arthritis and differential diagnoses.

Differential Diagnosis

Common Patiern of Arthritis

Common Distinguishing Features

- Epicdemiological exposure to Inndes
- Asyvmmetric 5;:‘;’:;:""—’:"‘.* il Bocasiit o )
Lyme Arthritis - Monoarthrtitis or oligoarthritis - P‘ v "nL?“,ﬂ 2 “ilr »\'. SCRIEEaG Jtage
- Knees, shoulders, wrists, elbows, TM] - ositive Lyme serology
- Symnovial fluid —25,000 WBCs /mum~ with
neutrophilic predominance
- Chiildren 2—4 vears old
= Asymmetric - .;!::ﬂmom comn\{:n in g;rls thamn t:].)_vs
Oligoarticular Juvenile Idiopathic Arthritis - Moncarthritis or oligoarthritis = TR A T s
- Knee, ankles, wrists normal or aildly elevat
- Positive ANA in >50°%
- Negative RF
- Agre 200
) - Onset within 4 weeks of urogenital or
> Asymmetric gastroimtestinal infection
- Oligoarthritis or monoarthritis Inflaammatory biomarkers
Reactive Arsthritis o » - r mmatory L ers

Knees, ankles, feet

P = 3

usually elevated

Sinovyal s1vi

Notrofil agirhkh

Lokosit sayis1 25 000 hiicre/mm3 (500 — 100 000 1okosit /mm3 )

& : FPresence of psoriasiform sKin rash
. —_ - Oligaoarthritis or monoarthritis . s P o3 : :
Psoriatic Arthriltis = DIPs. PIPs. MCPs, wrists, ankles - I,:;nl ;th.ani.zzc.;- (q,\‘.s:n)'p!:{..\xp;‘!lmb)
- Enthesitis and spondylitis may occur = s ik sk
- Inflammatory biomarkers
- Monoarthritis markedly elevated
. < - Abrupt onset of jJoint pain with swelling .. Symaovial fluid usual’l‘v with
Septic Arthritis and ervthema, usually associated with =50,000 WBCs/mum™ with
signs of systemic infection neutrophilic predominance
' o - Positive synovial Auid culture in >959%
- Bacterial blood culture positive in 507
- Widespread
& sakn ssnd:unw/\.bsencv - Disorder of pain regulation
Fibromyalgia 'P & ] - Normal inflammatory biomarkers

of musculoskedetal
inflammation = no arthritss

Quintero JA, et al. Trop. Med. Infect. Dis. 2021, 6,

18.




Gec / Persistan enfeksiyon

* Kronik ensefalomiyelit
Norolojik tutulum * Spastik paraparazi
 Ataksik ylruyus
* Mental bozukluk

* Kronik aksonal poliradikiilopati

Keratit, yorgunluk

Steere AC. In: Mandell,Douglas, and Bennett’s, eds. Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, 9th ed. Philadelphia, PA: Elsevier Saunders; 2020:chap 241.



———————————————————————

Table 3 Lyme neusroborrelsosas
= Early stage = L e stage
- Cramal ocurstis - Polynewopathy (usasally
(asaally acial palsy) assocsated with
acrodermmatitis chromica
atropioacans )
- Acute or subacute Ivrnphocytic - Chromic rmerrgesins
meTnngilss
- Banowarth s symdirome - Encephialatis
- Radsculonournitis - Mychitis
- Enceplaalinns - Intracercbhral hemaormrhage
- Sleep disturbamces - Subarachnoed henmmwoarhaee
- Hesdkache - Rarely associated with vasculbizs
- Fatiguse or stroke
- Paresthesza paresas

¢ Norolojik bulgular olgularin %3-15’inde saptanir

Jesus Alberto Cardenas-de la Garza et al. Eur J Clin Microbiol Infect Dis . 2019 Feb;38(2):201-208
GMS German Medical Science 2020;18. 1612-3174



Late Lyme neuroborreliosis with chronic
encephalomyelitis

Correspondence

Dr. Beuchat

Isabelie Baychat, MD, Vincent Dunet, MD, Pascal Meylan, MD, and Renaud Du Pasquier, MD

~ _ & 010 01,497 KR s N A
Neurology®™ 2018,91:627-628. doi 10.1212/WNL.0000000000006252 leabelle beuchatidhuv.ch

Figure Imaging

(A-C) Posteontrast Tiweighted
agng reveals leptomeningeal en
hancement along the pons, the
myelencephalon, and the spinal cord
Flusd-sttenusted mversion recovery
(D}and T2weghted images (E) reveal
peripheral hyperintensty of the my
elencephalon (D), of the cervical cord,
and in the fascicudus gracils and fas
oculus cuneatus (). Unes across (A)
represent the location of the axial
images (top line: B8-D, bottomn line
C-£)

* 34 vyasinda erkek hasta

e 7 aydir devam eden

* Progresif hareket bozuklugu, sfinkter
disfonksiyonu

* Muyenede spastik ve ataksik paraparazi

 MR’da ensefalomiyelit

Beuchat |, et al. Neurology 2018;91:627-628



.@ PLOS ONE Gestational Lyme dsaase SR

Database searches
Total: 1342 un-duplicated
Embase= 534 w Duplicates removed= 595
Scopus= 403
PubMed = 392
Search validation = 13
l Citations excluded: 680
Relevant literature review = 44
Paper about treatment only = 32
Animal model of BB infection
during pregnancy = 18
Not relevant to topic = 586

Konjenital enfeksiyon

e Spontan dusuk veya fetal 6lim

Citations screened: 747 P

(12 olgu)

(Screening) C Search )

* Yenidogan 6limu (8 olgu)

Citations excluded: 22

. v . § - - Preliminary results to included
* Yenidoganda sorunlar (6rn. § Articles reviewed: 67 }» study =1
=2 Literature review = 5
& Paper about treatment only = |
hiperbilirubinemi, solunum w5,

Relevant articles = 45
Case reports/case series = 30
Cross-sectional study= 4
Cohort study= 9
Case-control study= 2

sikintisi ve sindaktili) (16 olgu)

QA/DE
Analysis

Wadell LA, et al. PLoS One. 2018 Nov 12;13(11):e0207067.



Post-treatment Lyme Disease (PTLD)

Tedavi tamamlandiktan ve semptomlar kaybolduktan sonraki 6 ay icerisinde
baslayan ve 6 aydir devam eden, tekrarlayan semptomlarin olmasi

* Halsizlik
* Kognitif bozulmalar, uyku bozukluklari

* Kas agrilar

PTLD insidans1 %20 ‘ye kadar yiikselebilir

Bobe JR, et al. Front Med (Lausanne ) 2021; 8: 666554.
https://www.uptodate.com/contents/clinical-manifestations-of-lyme-disease-in-adults



Post-treatment Lyme Disease (PTLD)

* Antibiyotik tedavisinin gecikmeli olarak baslanmasi
* Tedaviden 6nce siddetli nérolojik semptomlarin olmasi

* Tedaviden 4 ay sonra norolojik semptomlarin gerilemesinde

yvetersizlik

Rauer S, et al. Ger Med Sci. 2020; 18: Doc03.



Koenfeksiyon

**Babesia microtti
*Anaplasma phagocytophilum

“*Borrelia mayonii

¢ Borrelia miyamotoi

“*Kene kaynakli ensefalit virusu




Great Imitator

Well that proves ...
No Lyme!

Eritema kronikum migrans
Allerjik reaksiyon

Fasial felg
Bell palsy, Ramsey Hunt

Kronik lyme
Fibromiyalji, RA

Noroborelyoz
Multiple skleroz




Tani koyabilmenin temel sarti ayirici
tanida diistinebilmek

llginiz icin tesekkiir ederim



