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Borrelialar:

Donek atese grubu = Borrelia (bit ve Ornithodorus tiirii keneler)

Lyme hastaligi grubu = Borrelia burgdorferiSensu Lato (Ixodes cinsi keneler)



* Eubacteria icinde ayri bir grup; gram pozitif ya da negatif olmayan
- division (b6lim) D

e 8to 30 um uzunlugunda; ince 0.2 to 0.5 um eninde
tirbuson seklinde

* Cok hareketli (endoflagella; dis membranla cevrili;
her bir ucta 7-20 adet)

*  Kiiglik lineer kromozom (=950 kilobaz); ayrica tiim bakteri DNA’sinin %40’in1 olusturan
17-21 sirkller (Cp) veya lineer (Lp) plasmid icerirler

e Barbour-Stoenner-Kelly medium ve Kelly-Pettenkofer medium (EM’de bile duyarhlik
%40-60)

Endoflagella

Cell
membrane

Periplasmic
space

Outer membrane



Kromozomal proteinler: Flagellin (41 kDa), isi sok proteinleri
(60 kDa ), ic membran proteini 39 kDa), integral dis membran
proteini (66 kDa) ile 58 kDa ve 93 kDa proteinler (islevleri
bilinmiyor)

Plasmidler lizerinde kodlanan proteinler: Osp A (31 kDa),
OspB (34 kDa), OspC (23 kDa), decorin-binding proteins A ve B
(18 kDa) ile VISE proteini



Genotiplendirme:  OspC, 16S-23S
ribosomal RNA (rRNA) intergenic spacer
region (RST or IGS) ve sekiz
kromozomal referans genine dayall
MLST ile genotiplendirme

Boyanma: Gumusleme (dokularda),
Wright, Giemsa, IF
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Ixodes ricinus and
Ixodes persulcatus

Ixodes
scapularis Ixodes

o ricinus

Borrelia garinii

Ixodes
pacificus

Borrelia burgdorferi sensu stricto

/
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Borrelia afzelii Borrelia bissettii,
Borrelia afzelii = peri tutulumu Borrelia garinii Borrelia lusitaniae

Borrelia burgdorferi sensu stricto Borrelia valaisiana
Borrelia garinii = Nérotropik

Borrelia spielmanii

Borrelia burgdorferisensu stricto ﬁArtﬂtojemk]

Borrelia bavariensis



Eggs hatch

tolarva
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Larvae seek
new host
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. Borrelia afzelii
. Borrelia garinii
. Borrelia burgdorferi

Nymph moults to adult

Fully fed larva
drops to gound

Larva moults
to nymph

Nymph attaches
to and feeds on
second host

Endemi bolgelerinde bulasmalar
periurban ya da kirsal bolgelerdeki orman
calismalari ya da dinlenme etkinlikleri
sirasinda gerceklesir.

Keneler farkli mevsimsel 6zellikler gosterir.
I. ricinus ve persulcatus baharin basindan
yaz ortasina kadar hatta nemli bolgelerde
daha gec¢ zamanlara kadar kan emer. |.
ricinus sonbaharda ikinci bir doruk aktivite
gosterir. I. scapularis nimfleri yaz basindan
sonbahar basina kadar aktiftirler,
eriskinleri ancak son baharda aktif hale
gelirler ve bahara kadar aktif kalirlar. /.
pacificus, . ricinus ve persulcatus’a
benzer bir mevsimsel aktivite gosterir.
Tum kene tirlerinde larvalarin aktivitesi
nimflerden biraz daha sonra baslar.



Borrelialar kiiciik memelileri, kertenkele ve kuslari infekte ederler.
Ozellikle nimfler kan emerken bakteriyi edinirler. Eriskin ve nimfler nadiren insana tutunurlar.

Eriskinler sadece blyik memelilere tutunabilir ancak bunlar bakteri icin kompetan degildir.
Kene dormant halde iken OSP A ekspresse edilir

Bakteri kenenin ortabarsaginda ¢ogalir ve bakteri farkli konaklara gore farkli genlerini ekspresse
eder

OSP C ekspresse edilmesi bakterinin kenenin tikiirik bezlerine go¢ etmesini saglar. Bu sireg birkag
guni alir 2 Bulasma i¢in uzun slire kan emme gereksinimi

Kan emerken bakteriler konagin derisinde birikir ve daha sonra buradan kan yoluyla doku planlar
arasindan yayilr

Gucll hicresel ve humoral konak yanitlarina ragmen bakteri persiste eder. Bunda ylizey proteinleri
ve major protein-like sequence expressed (VIsE)'nin strekli olarak varyasyon gostermesi ya da
ekspresyonlarinin minimuma indirilmesinin payi vardir.

Bakterinin toksinleri yoktur ve doku hasari inflamatuvar yanita baglidir.

Konak genetik 6zellikleri nemli; artrit belli HLA-DR doku tipleri ile baglantili



Kulugka stiresi 3-32 glin

TABLE 243-1 Manifestations of Lyme Disease by Stage

EARLY INFECTION

LATE INFECTION

SYSTEM' Localized Stage 1
Skin Erythema migrans

Musculoskeletal

MNeurologic

Lymphatic Regional lymphadenopathy

Heart

Eyes

Liver
Respiratory

Kidney
Genitourinary

Constitutional systems Minor

Disseminated Stage 2
Secondary annular lesions

Malar rash

Diffuse erythema or urticaria
Evanescent lesions

Lymphocytoma

Migratory pain in joints, tendons, bursae, muscle, bone
Brief arthritis attacks

Myiositis®

Dsteomyelitis®

Panniculitis’

Meningitis

Cranial neuritis, facial palsy

Maotor or sensory radiculonauritis
Subtle encephalitis

Mononeuritis multiplax
Psaudotumor cerabri

Mylitis®

Cerobellar ataxia®

Regicnal or generalized lymphadenopathy
Splenomegaly

Atricventricular nodal block
Myopericarditis

Pancarditis

Conjunctivitis

Iritis’

Choroiditis’®

Retinal hemorrhage or detachment®
Panophthalmitis*

Mild or recurrent hepatitis
Monexudative sore throat
Monproductive cough

Microscopic hematuria or proteinuria
Crchitis®

Severe malaise and fatigue

Persistent Stage 2
Acrodermatitis chronica atrophicans
Localized scleroderma-like kesions

Prolonged arthritis attacks

Chronic arthritis

Peripheral enthesopathy

Periostitis or joint subluxations below aocodermatitis

Chronic encephalomyelitis
Spastic paraparesis

Ataxic gait

Subtle mental disorders

Chronic axonal polyradiculopathy

Keratitis

Fatigue




Test endikasyonlari

Lyme’in endemik oldugu boélgeye kisa sure 6nce seyahat oykusu

ve
Kene tutunmasi acisindan bir risk faktortnin varhgi

ve

Erken dissemine Lyme hastaligl ya da ge¢ Lyme hastaligi (menenijit,
radikilopati, mononorit, kraniyal sinir felcleri, artrit, kardit,vb.) ile
uyumlu semptomlarin varligi



_ Pmertet | Desteeyiitestier

Erythema migrans Test gerekmez PCR, kultur
Borrelial lenfositoma Seroloji genellikle pozitif; Negatifse 2-6 Maligniteyi dislamak igin
hafta sonra tekrar biyopsi gerekebilir, PCR ve
kaltar
Lyme neuroborreliosis BOS’ta pleositoz, PCR, kulttr
Intratekal antikor yapimi : Antikor
indeksi intratekal antikor yapimi
Seroloji genellikle pozitif; Negatifse 2-6
hafta sonra tekrar CXCL13
Kardiyak Lyme borreliosis Seroloji genellikle pozitif; Negatifse ve Biyopsilerden PCR
kuvvetli siphe varsa 2-6 hafta sonra
tekrar
Okuiler manifestasyonlar Seroloji testleri Okdler sividan PCR ve
kultur
Lyme artriti Seroloji terstleri; kural olarak yuksek IgG  Snoviyal doku ya da
titreleri sividan PCR
Acrodermatitis chronica atrophicans Seroloji terstleri; kural olarak yuksek IgG  Deri biyopsilerinden PCR

titreleri ve kiiltiir



Deri biyopsilerinden PCR duyarliligi hastaligin ortaya ¢ikisindan
sonra birinci haftada % 80 iken aylar sonra %20’ye diser

BOS’tan P>CR’in duyarhhgl %40 dolayinda

Hastalarin %99’unda 6-8 hafta igersinde antikorlarin
pozitiflesmesi beklenir

6. haftadan sonraki izole IgM pozitifliklerinin bir anlami yok

Bazi kisilerde IgM antikorlari yillarca pozitif kalabilir ancak bu
persistans icin bir gosterge degildir

Uzun sireli kronik néroboreliyoz, ACA ya da artriti olanlarda
IgM antikorlarinin tani degeri yoktur

Noroborelyozda serum ve BOS antikor diizeyleri igin 6rnekler
ayni giin icersinde alinmalidir

BOS'ta Al yiiksekligi yillarca devam edebilir; aktif infeksiyon
icin bir kanit olmayabilir

Antikor saptanmasi infeksiyonun aktif, latent ya da gecirilmis
bir infeksiyon mu oldugu konusunda ayirtettirici bilgi vermez

Normal popiilasyonda yer yer seroprevalans %20’lere kadar
cikabilir

Antikora dayali testlerin negatif prediktif degeri yiksektir
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Review

To test or not to test? Laboratory support for the diagnosis of Lyme
borreliosis: a position paper of ESGBOR, the ESCMID study group for
Lyme borreliosis

RB. Dessau ", A.P. van Dam %, V. Fingerle ®, ]. Gray *, JW. Hovius °, K.-P. Hunfeld °,
B. Jaulhac 7, O. Kahl , W. Kristoferitsch ?, P.-E. Lindgren '°, M. Markowicz ', S. Mavin '%,
K. Ornstein '®, T. Rupprecht ', G. Stanek ', F. Strle °

Key points

e Diagnosis of Lyme borreliosis is based on a complete
diagnostic workup, including medical history with
compatible clinical symptoms, objective signs, possible
exposure to tick bites, and exclusion of other diseases,
but not laboratory testing alone.

e Patients with a typical erythema migrans should be
diagnosed clinically and treated promptly without sero-
logical testing, which is insensitive at this stage of
disease.

e Pathology is elicited by the host immune response.
Detection of antibodies to Borrelia burgdorferi is neces-
sary to support the clinical diagnosis of Lyme borreliosis
manifestations other than erythema migrans.

e In patients with suspected Lyme neuroborreliosis exam-
ination of cerebrospinal fluid is strongly recommended.
¢ The use of Borrelia serology in patients with non-specific

subjective symptoms is discouraged.

e In patients with disease duration >6 weeks a specific IgG
response is a prerequisite, but anisolated IgM response is
of no diagnostic relevance.

e Detection of antibodies to B. burgdorferi cannot discrim-
inate between active, latent or past infection.
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Testing for antibodies to Borrelia burgdorferi to support the diagnosis of suspected Lyme borreliosis.
Clinical suspicion of Detection of antibodies to Expected Incidence per 100 000
B. burgdorferi sensitivity” population®

Tick bite

Erythema migrans

Lyme neuroborreliosis

Clinical duration <6 weeks

Lyme neuroborreliosis

Clinical duration >6 weeks
Long-lasting Lyme neuroborreliosis
=6 months

Lyme carditis

Borrelial lymphocytoma

Lyme arthritis

Acrodermatitis chronica atrophicans®
Ocular manifestations”

Mot relevant
Mot recommended
Specific C5F/serum antibody index

Specific CSF/serum antibody index
Specific CSF/serum antibody index

Serum IgG and/or IgM
Serum lgG and/or IgM
Serum lgG
Serum lgG
Serum [gG

Not relevant
50% (40-61)
77% (67—-85)

>99%
>99%
=80%
=80%

96% (93-100)
98% (84-100)
7

High
10-100
<10



Iki asamali (two tier test) test algoritmasi

1. Asama: ELISA test ile tarama
(VISEC6 peptid)

2. Asama: Immunoblot
(dogrulama) testi

Predictive value
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Pretest prevalence of disease

ELISA testinin duyarhhgi %95 ise = 5 olgu
yanhs negatif bulunacak demektir

Ancak artritli hastalarda prevalans %2
(test oncesi olasilik) ise gercek bir olgunun
atlanmas olasilig1 0.05 x 0.02 = 0.001
olacaktir

Ornegin Danimarka’da gec
noroborelyozda ortalama 5 yilda bir
olgunun atlanma ihtimali oldugu
hesaplanmis



Protein Phase in which antigen Specificity =~ Cross-reactivity
expressed

p83/100 late high infrequent
P58 early/late fair infrequent
p43 early/late fair infrequent
p41 (flagellin) early/late low common
P39 (BmpA) late fair infrequent
OspA late fair infrequent
OspC early/late high infrequent
Osp17/p18 (DbpA) late fair infrequent
VIsE early/late high infrequent
p41 (flagellin, internal fragment) early/late fair infrequent




Whole cell Recombinant Line

immunoblot immunoblot immunoblot
lgM 1gG lgM 1gG lgM IgG
1]
- E
= m=4—|gG control D:pmo =1
T VIsE il
—— OspC M =4 0spC
- p58
- -—H:pm VISE-Mix | |- VIsE-Mix
— p39 ni
p41FlaB —» | g« p41 FlaB p39 > =€Pp39
Etpw BmpA DbpA-Mix —»|| =4 DbpA-Mix
~4-DbpA-Pko
OspC—fes ; - g OspC-Mix ~i4-p38
OspC — @« p41/i B.garinii - p83
- — p41/i B. afzelii
= Osp17 —m<pl38




Two-Tiered Testing for Lyme Disease

First Test Second Test

Enzyme )
Immunoassay Signs or
(EIA) Positive symptoms
or < 30 days
Equivocal
Result Signs or
symptoms
> 30 days

IgM and IgG
Western Blot

IgG Western Blot
ONLY

Immunofluorescence
Assay
(IFA) Negative
Result

Consider alternative diagnosis

If patient with signs/symptoms consistent
with Lyme disease for < 30 days, consider
obtaining a convalescent serum

National Centerfor Emerging and Zoonotic Infectious Diseases

Division of Vector Bore Diseases | Bacterial Diseases Branch




> % -
Very Sensitive ELISA or IFA g g -

Serum Addition _—
Control
Conjugate Addition |
Positive or equivocal I Control
0 oM
Step 2
Western blot 66 |
[ no | > [ 1gmandigewe gg ]
IgM W Positive if 2
criteria § of 3 bands
Disease more than 4 present
weeks? 45—
1gG WB || Positive if 5
criteria | of 10 bands 41 >
present 39—
| Yes | ‘:> l 1gG WB only I —

IgM immunoblot 3 spesifik banttan 2’si varsa pozitif olarak

degerlendirilir: 24 kDa (OspC), 39 kDa (BmpA) ve 41 kDa (Fla). gé_:“
IgG immunoblot 10 banttan 5’i varsa pozitif olarak bildirilir: 18

kDa, 21 kDa (OspC), 28 kDa, 30 kDa, 39 kDa (BmpA), 41 kDa B
(Fla), 45 kDa, 58 kDa (not GroEL), 66 kDa, and 93 kDa 18—
ELISA pozitif oldugu halde immunoblot negatifse ya da sonug —

indetermine ise sonuc negatif olarak raporlanur.



B. afzelii (strain PKo) whole cell antigen immunoblot evaluation criteria for Europe according to
Hauser et al. [10]

lgG positive: =2 bands lgM positive: =1 bands

p100, p58, p43, p39, p30, OspC, p21, Osp17,p14 p41 (strongly positive), p39, OspC, Osp17

B. burgdorferi s.s. (strain G39/40) whole cell antigen immunoblot evaluation criteria according to
the CDC recommendations for the USA only [11, 12]

lgG positive: =5 bands lgM positive: =2 bands

p83/100, p66, p58, p45, p41, p39, p30, p28, OspC, P39, OspC, p41

orpl8

Recombinant immunoblot, according to Wilske et al. [13] and Schulte-Spechtel et al. [6]

lgG positive: =2 bands lgM positive: =2 bands

p100, p58, p39, VIsE, OspC, p41 internal fragment, p39, OspC, p41 internal fragment, Osp17/
Osp17/p18 p18; or strong reaction against OspC only

» Az sayida VIsE, OspC, p41 bantlari = erken infeksiyonu
* pl00, p17/p18 dahil cok sayida bant varhgi = ge¢ infeksiyon



Destekleyici Test Olarak PCR

Sensitivities and specificities of PCR based on the references reviewed by AP van
Dam [14]

Sample Number of Sensitivity (%) Specificity (%)
studies (groups)

Skin biopsy EM 11 69 (35-81) 100

Skin biopsy ACA® 3 16, 61,92 100

CSF 17 40 (5-100) 100 (93-100)

Synovial fluid® 3 36, 85, 85 100

Serum or plasma 2 (6) 30(15-100) 100 (95-100)

Urine 14 (9) 42 (0-92) 97 (94-100)




CXCL13

B lenfositleri atraktani bir kemokin
Lyme noroborelyozunda BOS’ta yuksek konsantrasyonlarda saptanabiliyor
Ancak norosifilis, HIV ve lenfomalarda da yuksek bulunabilir

Ozellikle heniiz Al yiiksekligi ve pleositozla desteklenmeyen erken
boroborelyozlarda (<2 hafta) ise yarayabilecegi diistinuliyor

Ancak antibiyotik tedavisi ile hizla distyor ve heniz bir sinir degeri
belirlenmis degil



Diger (0nerilmeyen) testler

Lenfosit transformasyon (aktivasyon) testi
Single step VIsE C6 ELISA

CD57 pozitif hicre sayimi

Karanlik alan ya da faz-kontrast mikroskopi
Immune complex disruption

Hastadan cikartilan kenenin test edilmesi
Ksenodiagnosis

Enzyme-Linked ImmunoSpot (ELISPOT)
Sitokin dizeyleri

Kompleman parcalanma urlnleri



When to test for Borrelia specific antibodies?

Clinical suspicion of Lyme
borreliosis
Evaluate history, signs and
symptoms
Consult case definitions

Typical erythema

Symptoms or signs

migrans
Start treatment are not consistent
based on clinical with case definitions
evalution Do not test
Do not test Evaluate for other

diagnoses



Lyme Hastaligl (Borrelia)

1. © Borelyozun klinik, tani ve tedavisi

2. © Noroborelyoz ile ilgili 6zel uygulamalar

3. © Borreliaicin Lenfosit Transformasyon Testi hakkinda bilgi (LTT Borrelia)

4. © Borrelia recomBead Testi, protein spesifik Borrelia antikorlarinin kantitatif tayinini saglar.
5. © Borelyoz seyrinin teshisinde ve degerlendirilmesinde HLA'nin belirlenmesinin etkisi nedir?

6. © Borreliosis (Lyme Hastaligi) Belirti ve Teshisi

© Alintiyapilan literatarler

LYME HASTALIGI NASIL TESHIS EDILIR? Lyme hastali@imin tanisi igin CDC tarafindan iki agamali bir yaklagim énerilmistir. Lyme hastaligi tamisi icin alinan tiim serum émekleri, birinci adim olarak
ElA veya IFA gibi duyarh bir serolojik yontem ile incelenmelidir. Bu yéntemler ile pozitif yada sinirda bir deder bulundugunda, standardize immunblot veya westemblot yéntemi uygulanmaldir. Negatif
bulunan drnekler icin tekrar test yapilmasi dnerilmemektedir. Ancak hastada erythema migrans olusumu varsa, baska belirtiler veya test sonuclan beklenmeden hemen tedaviye baglanmasi gerekir.
Lyme'in teghisi ile ilgili asil sorun bazi hastalarda devamli negatif test sonuclan alinmasina ragmen hastali§in var olmasidir. Bu nedenle LYME HASTALIGINDA TANI MUTLAKA KLiNiK VERILER
ISIGINDA KONMALIDIR.



