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HBV Infeksiyonunun Seyri
Akut hepatit B infeksiyonu

Eriskinlerin %3-5’inde Bebeklerin %95’inde
Kronik HBV infeksiyonu
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" HBV infeksiyonlarinin seyri ve patogenezi viriis-immiin
sistem arasindaki karmasik 1ligki 1le belirlenir.
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Cell Killing

Virise ait ozellikler CT
Konaga ait ozellikler

Cevresel faktorler

Chronic HBY infection

Figure 1. The adaptive immune response is shaped by the activation of various cellular innate immune sensors. During chronic hepatitis B (HBV)
rfection, there is a weak host immune response against HBV-infected hepatocytes. Toll-like receptor (TLR)-7 i mainly expressed in myeloid {mDCs)
and plasmacytoid (pDCs) dendritic cells as well as B cells. its stmulation by agonists may restore a more vigorous immunity against chronic HBY
nfection. Indeed, TLR-7 activation may lead to (1) the secretion of antiviral cytokines, such as type | IFNs and expression of ISGs, such as IP-10,
OAS1, and ISG15, by dendritic cells and/or infected cells; (2) an intercellular cross-talk and cross-activation through the secretion of pro-inflammatory
cytokines and chemokines to enhance natural killer (NK} and T-cell recruitment indispensable to shape a persistent adaptive immune response
against HBY infection. KC, Kupffer cells; LSEC, liver sinusoidal endothelial cells; mDC, myelcid dendritic cells; pDC, plasmacytoid dendritic cells.




Viruslere Karsi Savunma
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Karaciger bir immiinolojik organdir, patojenlere
kars1 1lk savunmada yer alir.




HBYV Yasam Dongiisii ve Olas1 Patojen Iliskili
Molekiiler Paternler
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HBV Infeksiyonunun Baslangic Dénemi
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HBV-Dogal Immiin Yanit
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HBYV dogal immiin yanittan gizlenir
Replikasyon stratejisiyle ilgili
Kopyalanmasi i¢in olan kaliplar hiicre nukleusu i¢inde
Transkripsiyonu i¢in gerekli mRNA’lar normal hiicre yapilarina benzer
HBYV genomunu viral kapsid icinde stoplazmada tecrit eder.

HBYV konak sensorlerini inhibe eder

NK hiicrelerinin sitotoksisitesi azalmistir

Yeterli IFN ve bazi sitokin yanit1 olmaz, IL-10 yanit1 var.

R

Ait-goughoulte ,Viruses 2010, 2, 1394-1410
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Kronik Hepatit B’de Dogal Immiin Yanit
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Fig. -2 Increased IL-8 and IFN-o concentratlons In the serum of chronlc hepatitls B patlents with Iver Inflammeatlon. A, Bmporal eltion-
ship between serum IL-8 and IFM-o concentrations, HEY DMA, and serum ALT in a representative patient. B, Cross-sectional comparkson of serum
L= and IFM-ce concentrations in chronic HEY patients with low ALT (below 60 10/ and elevated ALT (=60 UA) and healthy donors. (ddspted fFom
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HBYV Antijenlerinin Dendritik Hiicreler Tarafindan

Taninmasi
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HBV DNA DC’ler tarafindan TLRO reseptorleri araciligi ile taninir, o da
MAPK ve NF-kB, sinyal yolunu aktive eder; tip 1 IFN ve inflamatuar sitokin
salinimi ile sonuglanir; DC maturasyonu ve kazanilmis immiin yanit indiiklenir.

HBCA(g icindeki DNA ve ssRNA’lar,TLR araciligi ile DC’lere alinir.

HBsAg mannoz reseptorler araciligi ile alinir, DC maturasyonunu indiikleme
ozelligini kaybeder ama IRF-7 ekspresyonunu baskilar, IFN-o ekspresyonunu
inhibe eder

d: HBc/HBeAd ‘DC’ler tarafindan taninmaz.
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T Hucre Yaniti

CD4+ hiicreler

¢ Simuf I MHC eksprese eden Kupfer hiicreleri ve dendritik hticrelerle
aktive olur,

¢ Dogrudan viral klirens ve karaciger hasarinda yer almaz
¢ Immiin yant kontrol eder.

¢ Kronik hepatit B'de yanit zayiftir.

CDS8+ T hiicreler

¢ Sitokin salimimu ile viral replikasyonu inhibe eder
¢ Karaciger hasarina yol acabilir

+ Dogrudan ya da inflamatuar yamti indiikleyerek



T Hiicre Aracili HBV Klirensi

Antigen recognition

Fas L
I
perforin

}
®o)
l
Apoptosis

} '

Inhibition of
HBV replication

Chisari FV, et al. Pathol Biol [Paris] ,2010; 58:258-266



Akut ve Kronik Infeksiyonda HBV-

Spesifik CTL Yaniti
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Akut infeksiyonda bir¢ok epitopa giiclii ve kalici yanit
Kronik infeksiyonda CTL yanit1 zay1f, fonksiyonlari

baskilanmis
Nonspesifik inflamatuar hiicrelerin toplanmasina yol

acar

HEV epitope sped ific ity

1. Core 18-27 2 EMW183-191 3 EMW 335-343 4. POL 445-483 5 POL 575-583
FLPSDFFPEY FLLTRILTI WLSLLWVPFY GLERYWARL FLLELGIHL

Chisari V, Am J Pathol 2000;156:1117-1132.)



Akut Hepatit B

Dogal 1yilesmede NK, NKT hiicreler, viriise 60zgii CD4+ T
hiicreleri ve sitotoksik CD8+ T (CTL) lenfositler
e NK, NKT hiicreleri [FN-o/f tretimi 1le
* CD4+ T hiicreleri
Anti-HBs Ak tirvami
HBV epitoplarina taniyan sitotoksik CTL yanitinin

gelismesi
« CD4+ve CTL HBV replikasyon kontrolu (daha
cok sitokinler aracili)
 Treg hiicreler efektor hiicrelerden sitokin

uretiminin kontrolu cce DNA



Viral Persistans

e Kazanilmis yanitin gecikmesi, viris yayilimi, yetersiz
ve dar CD4+ ve CTL yaniti

e Viral Inoktlimin Etkisi

[mmiin regiilatér mekanizmalar




' Viral Persistansa Yol Acabilecek Potansiyel ‘
Immiin Regiilator Mekanizmalar

Inhibitdr ko-stimulatdr yolaklar J

[nhibitory receptors:
PD-1, CTLA4, Timd, LAGS, ee.
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antigens: Regulatory T cells:
HCW core, FoxP3+ Tregs, IL10+TH,

HE&Aq CO%+ Tregs, TGF B+ Th3

Viral immun kacis mutasyonlari

Tolerejen viral antijenler



Inhibitor Ko-stimiilator Yolaklar

Pozitif ve negatif immiin es uyaran sinyal mekanizmalari
arasindaki denge virus spesifik T hiicre yanitini etkiler

¢ Programlanmis hiicre 6liim reseptori-1(PD-1)

+ Akut hepatitlerde CDS8 hiicreleri ylizeyinde artisla beraber
CDS hiicre islevinde azalma, sonra PD-1 ekspresyonunda
azalma ve IL-7 reseptoriinde artis ve viral klirens

¢ Kronik hepatitlerde CD8 T hiicrelerde PD-1 artar,
fonksiyon bozuklugu ile birliktedir.

+ Periferal toleransi diizenler, infeksiy0z immiiniteyi
zayiflatir

¢ Sitotoksik T lenfosit iliskili protein (CTLA4)

+ Yiizey reseptorl,, immiin yaniti geriletir



Immiin Regiilator T Hiicreleri ve Sitokinler

¢ CD25 +Treg hiicreleri
¢ CD&+ T hiicreler1 baskilar
+ KHB’de dolasimda ve karacigerde artar (HBSAQ ile korele)

+ HBV’ye bagli HCC’de, dolagimdaki Treg ile progresyon
arasinda iliski var.

¢ Sitokin profilinde TH1’den Th0’a kayma
o IL10/IL-10R
o TGF-



Th17
+ Extracellular bacteria
(skin, lining of intestine) Th1
* Fungi - j + Cell-mediated immunity and

. 4 inflammation
Physical Triggers of Aounty

Immune Response: : J !l:ﬁtrng!lular pathogens

« Infections Antigen ' * Autoimmunity
-Bacterial, viral Presenting Cells + Inflammation
-Fungal, parasitic

* Toxins

+ Auto antigens

Th2
+ Antibody-mediated immunity
ThO: Naive T cells " ) « Extracellular parasites
Th: Helper T cells ] D * Asthma, allergy
Treg: Regulatory T cells F
IL: Interleukin
TNF-a: Tumor necrosis factor-alpha Treg
IFN-y: Interferon-gamma e Solwmios

- i + Lympocyte homeostasis
TGF-f: Transforming growth factor-beta o Risgulation of kmone
responses




Viral Immiin Kacak Mutasyonlari

+ Akut infeksiyonlarda immiin kagak varyantlarin se¢imi

¢ S geninin “’a” determinantinda;antikor notralizasyonundan kagar
¢ Kronikte secici baski olmadigi i¢in daha az
¢ CDB&+ T hiicrelerinde epitop varyantlari nedeni ile tolerans
¢ CD8 T hiicreler tarafindan taninmaz

¢ CD8 T hiicrelerini aktivasyonunu antagonize edetr.



Viral Antijenler

Yenidoganda kroniklesme

¢ Immiin sistemin gelismemis olmasi

¢ HBYV antijenlerinin tolerans etkisi
+ HBeAg; plasentay1 gecer
+ HBeAg/HBc Ag T hiicrede capraz reaktif
¢ CD4+HBc spesifik T hiicre delesyonu

o T huicre aracili tolerans

HBeAg prekor mutant hastalarda kronik
aktif hepatit gelisimi de toleransin kalkmasi



Yasa gore HBV Infeksiyon Sonuclari
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Stanford Asian Liver Center. 2007 physician’s guide to hepatitis B: a silent killer.



Karaciger Disinda Viral Replikasyon

riferik kan lenfositlerinde HBV DNA tespit




Viral Persistansta Diger Faktorler

¢ Virusun genotipi (C, G)

¢ Prekor veya kor-promoter varyantlarin varlig:
¢ HBx proteinin fazlalig

¢ HCV, HDV, HIV ile koenfeksiyonun olmasi

¢ Alkol ve sigara kullanim

¢ Diabetes mellitus ve obezite

¢ Konak genetik faktorleri



' Kronik Hepatit B’de Karaciger Hasar ‘

Mekanizmalari -
R
Virusle 1liskili

Immun aracili

Konak genetigi

(X ]
AK 1L -




Virus Aracihi Hasar

+ Persistan viriisler genelde sitopatik degildir.
¢ Bazi kosullarda sitopatik olabilirler

+ Immiin kontrol olmayinca

¢ Fibrozan kolestatik hepatit B
+ Yiksek HBV DNA duzey1

+ Inflamatuar yanit yok

o Agir karaciger hasari



Immiin Aracili Karacmer Hasarl

Killed Fas-L
,/ \G)ﬂ o kines
< E} —21- Chermokines T\ o
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HE-

CD8+ aracili karaciger hasarina katkida bulunanlar

¢ Kemokinler

+ Alevlenmelerde IL-81
NK, NKT, T/B hiicreleri,

+ TRAIL aracil1 apopitoz makrofaj, monosit,

¢ Notrofiller (MMP) dendritik hiicrelerin

R hositler karacigerde toplanmasi



Kronik Hepatit B Infeksivonunun Evreleri

immiin toleran Immiin klirens Diisiik replikatif Reaktivasyon

HBeAg + . HBeAg-/anti-HBe +
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Lai CL, et al. Lancet. 2003:362:2089-2094.



Ozet

Hepatit V viriisii bazi1 kosullar disinda sitopatik degildir.

Hepatit B infeksiyonlarinin seyrini dogal ve kazanilmis immiin
yanit belirler

CD4+ T hiicreleri immiin yamit1 diiznler

CD8+ T hiicreleri karaciger hasar1 ve immiin Klirensten
sorumlu baslica hiicrelerdir.

Kronik hepatitte T hiicreleri fonksiyonlar: ¢okmiistiir
Inflamasyon karaciger hasarina katkida bulunur

Tiim bunlarin sonucunda ilerleyici fibroz ve karsinogenez
gelisir.



Acute hepatitis Chronic hepatitis Liver cirrhosis
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Figure 4 Pathogenesis of HBV-related liver dissase. Simplified schematic pressntation of key immunological factors that contribute to the pathogenesis
of acute and chronic liver disease. Asdescribed in Box 3, these findings are mostly based on observations made in transgenic mice that express
HBY surface antigen (HBsAg) or that replicate the complete HBY genome in their hepatocytes and were reconstituted with HBs-specific CD&+
T cells?01.103134-132 1 dendritic cell; HSC, hematopoietic stem cell; ICAM, intracellular ad hesion molecule; Mip macrophage; MMP, matrix
metalloproteinase; T, regulatory T czll; VO AM, vascular cell adhesion molecule.
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HBV’den Kurtulabilir misiniz?

-

¢ Immune control —not clearance
“Resolved HBV” a misnomer —still HBV DNA in liver
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“Resolved HBV” a misnomer — still HBV DNA in liver



HBV’den Kurtulabilir misiniz?

Immune control —not clearance ‘A.'
‘Resolved HBV” a misnomer —still HBV DNA in liver




Katilimimiz igin tesekkiirler.



