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Sunum plani

HDV’nin
siniflandirilmasi,

yapisi, yasam
siklusu,
replikasyonu
genotipleri

IFN-a sinyal yolagi,
Diinyada ve T hiicre yaniti,
: : : Tirkiye'de sitokinler, hiicresel
EPIDEMIYOLOJI HDV proteinler ve
genotiplerin roli,

HBV-HDV etkilesimi,
HDV ve HCC iliskisi
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TARIHCE



Gut, 1977, 18, 997-1003

Immunofluorescence detection of new antigen-
antibody system (8/anti-8) associated to hepatitis B
virus in liver and in serum of HBsAg carriers

M. RIZZETTO,! M. G. CANESE, S. ARICO, O. CRIVELLI, C. TREPO, F. BONINO,
AND G. VERME

From the Department of Gastroenterology, Ospedale Mauriziano Umberto I, Turin, Italy, the Electron
Microscopy Centre of the Faculty of Medicine, University of Turin, Italy, and INSERM U45, and Labora- " w
tory of Hygiene, University Claude Bernard, Lyon, France : (G U L

* Rizzetto ve ark 1970’'li yillarda KHB hastalarinin karacigerlerinde immunfloresan yontemi ile
yeni bir antijen-antikor sistemi kesfettiler

¢ Yeni antijene «hepatit delta» adini verdiler
s Antijenin boyanma paterni HBcAg’'ye benzediginden HBV’nin bir komponenti oldugunu
distnduler

Whila ctnnduina livar hianciaer feam natiants aha AMathads
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The Delta Agent

MARIO RIZZETTO

Division of Gastroenterology, Molinette, Torino 10126, Italy

The delta (6) antigen-antibody system (§ antigen/anti-
6) was first detected by immunofluorescence in liver cell
nuclei and serum of Italian carriers of the hepatitis B
surface antigen (HBsAg) who had chronic liver disease.
Discrepant results with different fluorescein-labeled
antisera used for staining hepatitis B virus (HBV) anti-
gens in liver biopsies indicated that & ant1gen was distinct
from other known spemﬁmtles of HBV yet in some way

vas g nfection because of the in-

HSS0) 3 ~19 IR"' ’ l-

New information concerning the & agent has been
reported recently at an International Symposium on
Viral Hepatitis held in Turin, the birthplace of this liver
pathogen. This review summarizes the current knowl-
edge based on published material and highlights from
the Turin meeting (June 10 to 11, 1983).

METHODS TO DETECT THE ¢ SYSTEM

ntrahepa 5 an "c;l'; ed by immunohistology

s 1980’li yillarda Amerikan Ulusal Saglik Enstitisi’niin sempanzelerde yapilan asi
amacli calismalarinda, delta antijeninin HBV antijeni olmadigi, HBV’ye bagli RNA
genomuna sahip baska bir virusa ait oldugu anlasildi.

** Bu nedenle yeni tanimlanan bu virus «hepatit delta virusu» olarak adlandirildi.

ch1mpanzees have shown that b antlgen is transmzsslble human and ammal complement in vitro in the same
and associated with an agent distinct from HBV. They )ocalization and immunofluorescent staining pattern as
have also permitted the biological amplification of the & § antigen (1). Studies in chimpanzees indicate that these
agent and associated ¢ antigen for analytical purposes. phenomena are related to formation of immunocom-
Characterization studies have shown that the new path-  plexes between 6 antigen and the homologous antibody

- - -
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Tiirkiye Klinikleri Gastroenterohepatoloji Dergisi

Hepatit B ve C Ozel Sayisi

Akut Delta Infeksiyonu
Akut Delta Infeksiyonu
Can Polat EYIGUN™, Alaaddin PAHSA™

* Doc., GATA Klinik Mikrobiyoloji ve Infeksiyon Hastaliklar AD™, GATA Klinik Mikrobiyoloji ve Infeksiyon Hastalikiari AD,
ANKARA

1980’li yillarda Anti-Delta antikorlarinin saptanabilmesi amaciyla bir Radioimmiino
Assay gelistirildi ve IV ilag kullanicilari ile hemofili hastalarinda anti-Delta antikoru

prevalansinin yiksek oldugu gosterildi
s 1984 yilinda HDV ile bazi bitki patojenleri arasindaki benzerlikler ortaya konuldu
+* 1986 yilinda HDV genomu klonlandi ve dizilimi ortaya konuldu
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VIROLOJI



HDV'nin siniflandiriimasi

**Kolmioviridae ailesinde Deltavirus cinsinde
8 genotipi tanimlanmis (~%39 heterojenite)

“*HDV glnumizde tanimlanan hayvan virlsleri
arasinda tektir

**Viroidler, virusoidler ve satellit RNA viruslari gibi
bitki patojenlerine benzer

s Satellit RNA viruslari gibi yardimci virus proteinlerini
kullanarak kendini bir zarfla sarar

s*Ancak farkli olarak HDV bagimsiz olarak replike
olabilir ve yardimci virusu olan HBV ile dizi
homolojisi gdstermez

[5)

Mayo MA. Prog Clin Biol Res. 1993;382:117-24
"ICTV 9th Report (2011) Deltavirus". International Committee
on Taxonomy of Viruses (ICTV). Retrieved 30 January 2019.
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Hepatitis delta virus

Schematic representation of the

Hepatitis delta virus virion

Virus classification &

(unranked): Virus

Realm: Ribozyviria

Family: Kolmioviridae

Genus: Deltavirus
Species!'’]

¢ Deltavirus cameroonense
[HDV-7]

e Deltavirus carense [HDV-6]

e Deltavirus italiense [HDV-1]

e Deltavirus japanense [HDV-2]

e Deltavirus peruense [HDV-3]

e Deltavirus senegalense [HDV-
8]

e« Deltavirus taiwanense [HDV-4]

e Deltavirus togense [HDV-5]



Hepatit D virusunun yapisi

“*Zarfli bir RNA virtsi HBV wirion

Outer membrane -

HBV envelope proteins L-HBsAg

**Niikleokapsid vyapisinda HDV
RNA ve HDAg yer alir

**HDV nikleokapsidini ise konak

hiicre kokenli lipidler ve

HDV RNA
Nucleocapsid

HBsAg’den olusan zarf cevreler

36nm

v

Roguljic H, et al. Current Management and Novel Therapeutic
Strategies to Combat Chronic Delta Hepatitis. 2015
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HDV-RNA

¢ HDV-RNA dairesel, tek zincirli ve birbiri ile yuksek o B
komplementer olan yaklasik 1700 nuikleotidten )

olusmakta
% Bilinen en kicik hayvan viriisi genomu J] 457
3 3

-

. . o 3Ag

% Komplementer yapisi nedeni ile RNA kendi Uzerine ORF
katlanabilir ve baz eglesmeleri ile gomaksi ikincil 3
gorunum olusturur e

¢ Replikasyon asamasinda genomik RNA, antigenomik ’R'Wm __ sinyali
\

RIEA ve mRNA’dan olusan u¢ formda RNA yapisi ortaya —_— e b 50000 500
cikar =
Resm

L.
** HDAg’nin kodlanmasindan antigenomik RNA sorumlu HOV Fh S8 )

s Antigenomik RNA vyaklasik 85 nikleotidlik intrensek
ribozim aktivitesine sahip bir sekans icerir

Genom replikasyonu srasnda C

LStUnSEan uC

@

Genomik Organizasyon, Viral Replikasyon, Viral Heterojenite, Deney Hayvanlarinda infeksiyon.

Altunoglu Celik, ve ark. Hepatit Delta Viriis Virolojisi: Taksonomi, Siniflandirma, Yapisal ve
Glincel gastroenteroloji 15/4, Aralik 2011
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HDAg

s» HDAg iki farkli sekilde kodlanmakta;
*2’ S-HDAg: 22 kDa, 195 aa

% RNA'nin ilk Grind, replikasyonu uyarir, ribozim aktivitesini
p02|t|f yonde diizenler

* L-HDAg: 24 kDa, 214 aa (adenozin deaminaz enzimi
sayesinde 19 aa daha fazla okunmakta)

**HDAg’nin, RNA’ya baglanma 6zelligi mevcut

»*DOrt baglanma bolgesinden Ucl iki formda da mevcut,
dordiincu bolge yalniz L-formunda

**Bu 4. baglanma bolgesindeki sistein prenilasyonu, HBsAg ile
HDAg arasinda etkilesime yol acar, replikasyonu inhibe eder
ve viral partiktle son seklini verir

21.02.2025

S2 Ri3 5123 5177 c21

11 Ti_J_.I

25-51 69-89 98-106 138-145 198 210
NES

195 aa S.HDAg

L-HDAg
214 aa

[ c—

Polson AG, et al. Nature 1996;380(6573):454-6.
Glenn JS, et al. Science 1992;256(5061):1331-3.




Dis zarf

HBV genome

¢ L-HBsAg; Hem HBV hem HDV’nin N
infektivitesini artirir
’ . .
*¢ HDV RNA sentezini baskilar
% S-HBsAg; HDV’nin birlesmesi ve &
HDV genome HBcAg
se kre SVO na §a ma Ia rini ta mam Ia r Figure 1. Hepatitis B virus (HBV) shares its small, medium and large hepatitis B surface antigens (HBsAg) with hepatitis D
virus (HDV), acting as a helper virus of HDV.
s M-HBsAg; Roli belirsiz

Sagnelli C, et al. HBV/HDV Co-Infection: Epidemiological and Clinical
Changes, Recent Knowledge and Future Challenges. Life 2021, 11, 169
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HDV yasam siklusu

** Virus, sodyum taurokolat kotransport
polipeptidi (NTCP) reseptorleri araciligiyla

hepatosit icerisine girer
: . Olp -
** Dis kihfta bulunan L-HBsAg'nin pre-S1 el el el ©
bolgesinin miristoillenmis N-terminali girise S |
aracilik eder
¢ Hepatosit sitoplazmasinda, HDV L%
nukleoprotein kompleksi kiliftan ayrilir @’ -
“* S-HBsAg'nin esliginde nukleusa tasinir - G .
H . ()
** Ardindan icinde RNA polimeraz | bulunan '&2’} y
nukleolusa ta SINir U Engelke M, et al. Hepatology 2006;43:750-60
Gudima S, et al. J Virol 2002;76:3709-19
Huang WH, et al. J Virol 2008;82:692-9
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HDV yasam siklusu

s*Nukleolusta genomik RNA’dan RNA polimeraz |
aracihgiyla antigenomik RNA (AG-RNA) Uretilir

*¢* AG-RNA molekilleri nikleoplazmaya gecer

**RNA polimeraz Il araciligiyla genomik sarmallar
olusur

**Olusan genomik sarmallardan RNA polimeraz Il
araciligiyla mRNA Uretilir

+*AG sarmallardan HDAg uretilir

*HDAg ve HDV RNA viral ribonikleoproteini
olusturur

s*L-HDAg, viral ribonukleoproteinin HBsAg ile
enkapsidasyonunu saglar

s*Tamamlanan virion ekzositoz ile hiicreden ayrilir

Cytoplasm | Nucleus

Nucleolus
(Pol 1)

(Ribosomes) | 2 | A,

.3 NTCP .
e e *0

& %'3 <
HEY infection

PascarellaS & NegraF. Liver Int 2011;31(1):7-21
Reid C & Lazinski DW. Proc Natl Acad Sci USA 2000;97:424-9
Modahl LE & Lai MM. J Virol 1998;72:5449-56
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HDV replikasyonu

**HDV RNA genomu ribozimler sayesinde kendi kendine boliinme

yetenegine sahiptir (‘ L

<* Genom replikasyonu; RNA sentezi, RNA bolinmesi ve RNA Micwrsmen:
ligasyonu olmak tzere 3 asamadan olusur l pol | — linear antigenormic RNA
(OO —>» —> linear antigenomic g, e~

RNA concatemer

«* AG-RNA’nin ribozim aktivitesi ile sirktiler RNA kendini lineer tam

. rolling circle
bir RNA boyutunda keser 1 : /\u
Host
Pol llay

¢ Bu RNA parcalari daha sonra sirkiler genomu olusturmak UGzere . geomcana ®
kendi (izerine birlesi LR - Holg
$Ir RNA circular antigenome @ -
. . . . . rolling circle ' Packagin
% Hicre ligazlari ile son sekli verilir l o

** Replikasyon asamasindaki HDV RNA'nin kendini kesme ve ammmm —»
birlestirme mekanizmasi “simetrik ¢ift sarmal mekanizma ” olarak
adlandirilir

A

*¢* Replikasyon asamasi RNA saperonu olan HDAg tarafindan stimiile
edilir 9
Kuo MY, et al. J Virol 1988;62(12):4439-44
Flores R, et al. RNA Biol 2011;8(2):200-6
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EPIDEMIYOLOJI



* HBsAg pozitif bireylerin %4,5-13’Gnin HDV ile infekte oldugu tahmin

edilmekte
e (~12-20 milyon)

* Ozellikle sosyoekonomik duizeyi diisiik bazi bélgelerde endemik

* Orta Asya, Okyanusya'daki bazi adalar, Bati Sahra Alti Afrika, Dogu
Avrupa, Yukari Amazon, Orinoco Nehri Vadisi ve Pakistan...
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Miao Z, et al. Estimating the Global Prevalence, Disease Progression, and Clinical Outcome
of Hepatitis Delta Virus Infection/ Infect Dis, 2020; 221(10): 1677-87
Stockdale AJ, et al. The global prevalence of hepatitis D virus infection: Systematic review
and meta-analysis J. Hepatol. 2020, 73, 523-532
Khattak A, Vongsavath T, Haque L. The Forgotten Virus, Hepatitis D: A Review of
Epidemiology, Diagnosis, and Current Treatment Strategies. JCEH. 2024 ;14(5):101395.




Table 2 Estimates of HDV prevalence in the general population, by WHO region®.

AFR AMR EMR EUR SEAR WPR Global
Population (thousands) 1,062,766 1,006,458 715,425 928,490 1,982,239 1,945,717 7,631,001
HBsAg prevalence, % (85% CI) 6.1 (4.6-8.5) 0.7 (0.4-1.6) 3.3(26-4.3) 1.6(1.2-286) 2.0 (1.5-4.0) 6.2(5.1-7.6) 35(2.7-5.0)
Anti-HDV prevalence among people with HBsAg, % (95% C1) 6.0(50-72) 5.9(3.0-9.7) 35(2.1-6.3) 3.0(21-4.2) 3.2(04-12.4) 4.1(3.5-4.8) 45(36-5.7)
Antl-HDV prevalence among the general population, % (95% Cl) 0.36 (0.26-0.54) 0.04 (002-0.11)  012(007-023)  0.05(0.03-0.09)  0.06 (0.01-0.35) 0.25 (0.20-0.33) 0.16 (0.11-0.25)
HDV RNA prevalence among people with anti-HDV, % (95% CI) 41.3(31.8-51.1) 64.2(215-980)  494(30.1-68.7)  64.1(54.3-733)  50.1(314-70.3) 73.3 (57.8-68.7)
HDV RNA prevalence among the general population, % (95% C1) 0,15 (0.10-0.24) 0.03(0.01-0.09)  0.06(0.03-0.12)  003(0.02-0.06)  0.03 (0.00-0.18) 0.18 (0.13-0.26) 0.09 (0.07-0.15)
Number of people with anti-HDV, thousands, % (95% C1) 3835(2779-5706)  416(185-1,135) 836 (482-1610) 445 (293-833) 1267 (172-6,841)  4,935(3,836-6,391) 11,992 (8,662-18,743)
Number of people with HDV RNA, thousands, (85% Cl) 1,584 (1,059-2506) 267 (78-881) 413 (203-877) 285 (184-544) 635 (83-3,622) 3617 (2,583-4,971) 7,015 (4,994-11,109)

AFR, African Region; AMR, Region of the Americas; EMR, Eastern Mediterranean Region; EUR, European Region; SEAR, South-East Asian Region; WHO, World Health Organisation; WPR, Western Pacific Reglon.
a Sources: Population data for 2018 from UN Population Division World Population Prospects 2019'%; HBV prevalence estimates from WHO Global Hepatitis Report 2017.!




s*Viral hepatitin en siddetli sekli
**HBV/HDV koinfekte hastalarda
ilerleyici fibroz, siroz ve HSK

riski daha yuksek

100

80
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20

49.3

30.6
184 5 ¢
19

Dada

F3

m HBV HBV+HDV

Figure 1. Fibrosis stages distribution according to the presence of HDV co-infection.

Gheorghe L, lacob S, Csiki IE, et al.Unveiling Prevalence, Risk
Factors, and Outcomes of Hepatitis D Among Vulnerable

Communities in Romania. Viruses. 2024;17(1):52..
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Excluded patients
N=9
Double: 3
Missing baseline data: 4
Only one visit: 2

Included patients
N=162

HDV RNA negative
N=51

A

Advanced fibrosis at baseline: 13
Liver decompensation: 3

HCC:0

Lx:1

Death: 1

()

A

FIGURE1 | Patient flow chart and overview of severe liver-related outcomes during follow-up according to HDV RNA status. HCC, hepatocel-

Advanced fibrosis at baseline: 10
Liver decompensation: 7

HCC: 3

LTx:3

Death: 2

Advanced fibrosis at baseline; 45
Liver decompensation: 25

HCC: 13

Tx: 11

Death: 6

lular carcinoma; LTx, liver transplantation; $The participating sites were identified based on the central database at the National Reference Centre.

B Overall liver-related outcome
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HDV epidemiyolojisi-risk gruplari

**HIV/HCV koinfeksiyonu, damar ici ilac kullanicilari, yiksek riskli cinsel
davranislari olanlarda prevalans yuksek

< HIYB
**HIV/HBV/HDV koinfeksiyonu %7.4

- Asya’da (Tayvan ve Cin) ve damar ici ilac bagimlilarinda yuksek
‘*Damar ici ilac bagimlilari

**Bazi Ulkelerde damar ici ila¢c bagimlilarinda %80’ e ulasan prevalans

[©)

Virus (HDV) Triple Infection Globally: Systematic Review and Meta-analysis. JMIR Public

Chen S, et al. Underestimated Prevalence of HIV, Hepatitis B Virus (HBV), and Hepatitis D
Health Surveill. 2022;8(11):e37016.
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HDV epidemiyolojisi-genotip dagilimi

s*Genotip 1: tim dinyada yaygin,
Ozellikle Bati Avrupa ve Kuzey
Amerika

“»*Genotip 2: Uzak Dogu, Misir ve Iran
**Genotip 3: Amazon bolgesi
**Genotip 4: Japonya, Tayvan

**Genotip 5-8: Afrika ancak batiya
dogru yayilmaya basladi!!!

**HDV, Bati ulkelerinde daha cok HBV
ile kronik infekte yaslilarda ya da
endemik bolgelerden gelen
gocmenlerde

21.02.2025
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HDV epidemiyolojisi-Turkiye

The prevalence of hepatitis delta virus infection in acute

and chronic liver diseases in Turkey: An analysis of
clinical studies

Table 6. Anti-HDV prevalence in CHB and LC cases in
different regions of Turkey

an o Center CHB LC
Hepatitis delta virus infection in Turkey yillari arasinda, ¢esitli karaciger hastgrrsyrrmm
. o Istanbul 1524 16.5% 389 26.9%
r0zden gecirilmis, HDV seroprevalan s 2181 14.0% 358 24.0%
Central Anatolia
g seg- oo . : Ankara 508 28.0% 59 44.4%
Table 11. Anti-HDV positivity in several liver diseases Bt Southicastass
in Turkey (1980-2005) Anatolia
: Diyarbakar 487 38.0% 289 59.4%
Group . No. of Cases Anti HDV+ i jae: satak 34T 30.0%
Acute Viral Hepatitis 1416 3.0% Mean value for Turkey 596 20.0% 1421 32.0%
Acute Hepatitis B 766 8.1% Hieferences Table 6.
Inactive HBsAg Carrier 6613 4.9% Turkey vs Istanbul:  p=0.001 Turkey vs Istanbul:  p<0.005
Chronic Hepatitis B 5961 20.0% Tooulal 0 TEaulae i
. . . Vs al A Vs ara: .
Liver Cirrhosis 1264 32.5% Turkei vs Diyarbakir: p<0.001 'rurkez vs Diyarbakir: :<o.001
Hepatocellular Carcinoma T48 23.0% Turkey vs Van: p<0.001 Turkey vs Van: p>0.05

CHB: Chronic hepatitis B, LC: Liver cirrhosis
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HDV epidemiyolojisi-Turkiye

HDV dogu

bolgelerinde
daha sik....

CLINICALSTUDIES

Seropo Table 4. Change in delta hepatitis prevalence among pa
and live With chronic hepatitis B in different regions of Turkey

Disease
group < 1995n (%) >1995n(%)  Pvalue

. HDV siroz
*** Bu calismada [ (29.0%) 20/166(12.1%) < 0.001 oularing
RIETOEN][o][RE]  Turkey olgularinda

R WVAPST A% Southeast CHB 58/154 (37.7%) 78/288(27.1%) < 0.001 daha sik....

% 1995 yili 5ncRELE]
Western LC 70/183 (38.3%) 113/564 (20.0%) < 0.001

Turkey
Southeast LC 73/110(66.4%) 83/179(46.4%) < 0.001
Turkey

Halil Degel

HDV sikhgi
onceki yillara
gore daha az

CHB, chronic hepatitis B; LC, liver cirrhosis.
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HDV epidemiyolojisi-Turkiye

“*TKAD tarafindan 2008-2011 vyillari arasinda vyiritilen TURKHEP
calismasinda delta antikor pozitifligil%2.7 (23 bolgede 5471)

**VHSD tarafindan 2009-2011 yillari arasinda yirutilen Otobls Projesinde
Dogu ve Guluneydogu Anadolu bolgeleri basta olmak Utzere tim cografi
bolgelerden 29.960 kisiden kan o6rnegi alinmis... HBsAg pozitif saptanan
1805 kiside delta antikor pozitifligi %2.39/bulunmus...Olgularin buyuk kismi

Dogu Anadolu, Gineydogu Anadolu ve Akdeniz bolgesinden...

5]

ve Ulkemizdeki Giincel Durum. Viral Hepatit Dergisi 2013; 19(1): 1-7

{ Tosun S. Hepatit Delta Viriis Enfeksiyonu Epidemiyolojisinde Degisim



HDV epidemiyolojisi-Turkiye gtuncel yayinlar

Yolcu et al. Viral Hepat J 2015-2017 (n=2089) istanbul HBsAg pozitif/delta antikoru %4.1
2019; 25(1):14-8

Ekmen&Cifci. Ann Med Res 2015-2020 (n=147) istanbul HBV’ye bagli dekompanse sirotik hastalar/delta %31.3
2021;28(9):1771-4 antikoru

Serin et al. Transplant Proc 2004-2018 (n=967) istanbul Kc transplanth hastalar/anti HDV ya da HDV RNA %11
2019;51:2416-9

Baskiran et al. Hepatol Int 2002-2019 (n=1005) Malatya HBV’ye bagli kc hast nedeni ile transplant yapilan  %15.9
2020; 14:869-80 hastalar/anti HDV ya da HDV RNA

Akarca et al. Turk J 2012-2015 (n=547) Cok merkezli HCC/HDV RNA %5.5
Gastroenterol 2021; 32(12):

1019-28
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Degisen HDV epidemiyolojisi

Ekonomik kosullarda
iyilesme

Ya??'f_n ’Faer. analoglarinin 55 yil 6nce ilk tanimlanmasindan
| degisiklikleri | kullaniminin bu yana neredeyse her ilkede
yayginlasmasi cok azaldu.

,l | HBV niikleos(t)id | HDV infeksiyonunun prevalansi,

HBV’ ye karsi evrensel
asillama
kampanyalarinin
etkinligi

IV ilag¢ kullanicilarinda
HIV kaginma

davranislarinin
uygulanmasi
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PATOGENEZ



HDV patogenezl

HDV
associated

HBV
associated
factors

associated
factors
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**HDV aracili kc hasarinin
patogenezi tam
aydinlatilamamistir

*HDV iliskili faktérler
“*HBV iliskili faktérler
s Konak iliskili faktérler



HDV iliskili faktorler

**HDAg’ nin rolii

s*Kronik kc hasarinin sitopatik ve/veya immun aracili oldugu
dustnulmekte

s*Temel mekanizmanin immun aracili oldugu gorisi hakim

s*Akut HDV infeksiyonunda sitopatik etkinin de o©nemli oldugu
bilinmekte

s»Sitopatik etkiden S-HDAg sorumlu tutulmakta

**L-HDAg ise kronisisiteyi saglamakta ve hepatositleri immun aracili
hasara uygun hale getirmekte o

Niro&Smedile. Curr Infect Dis Rep 2012;14:9-14
Govindajaran et al. Am J Pathol 1986;122:315-22

Cole et al. Hepatology 1991;13:845-51
Wu et al.Hepatology 1992;16:1120-7




HDV iliskili faktorler

** Genotiplerin rolu

**Tayvan’da, HDV genotip | ve HBV genotip C’'nin, genotip II'den daha
disuk remisyon oranina ve ciddi sonuclara sahip oldugu ve

**HBV viremisinin dislik sagkalimla iliskisi gosterilmistir

**Gliney Amerika’da HDV genotip Il ve HBV genotip F birlikteligi
fulminan hepatit ile iliskilendirilmistir

[5)
U Weldemeyer H et al. Nat Rev Gastroenterol Hepatol 2010;7:31-40

Su CW et al. Gastroenterology 2006;130:1625-35.
Casey JL et al. J Infect Dis 1996;174:920-6




Konak iliskili faktorler

***IFN-a sinyal yolagi

**IFN-a sinyal yolagi virus eradikasyonunda ilk
defans mekanizmasi

** IFN-a---JAK aktivasyonu---STAT
fosforilasyonu---JAK/STAT sinyal yolagi
aktivasyonu---IFN ile indiklenen gen
ekspresyonu---antiviral proteinlerin
kodlanmasi

¢ IFN-a sinyal yolagi HDV infeksiyonunda
inhibe olmakta

Pugnale et al. Hepatology 2009;49:398-406
Hartwig et al. J Viral Hepat 2006;13:150-7
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Konak iliskili faktorler

* T hiicre yaniti
¢ HDV ile infekte kisilerde HDAg'ye spesifik CD4* yaniti gosterilmistir
** Bu durum hiicresel immun yanitin roliini géstermekte

** Virus hepatosite girdikten sonra ER’da antijeni islenir ve MHC-I ile hiicre
ylizeyine sunulur. CD8* hiicreleri antijeni tanir ve infekte hicreyi iki farkl
mekanizmayla dldurur;

i. Perforin ve granzim enzimleri araciligiyla
ii. FAS reseptor-ligand etkilesimi
** Sonucta DNA parcalanmasi ve apopitoz gerceklesir

*HDV infeksiyonunda perforin eksprese eden T hiicre orani HBV
monoinfeksiyonundan daha fazla bulunmustur

[5)

Kuhla et al. Am J Physiol 2009;296:1069-76
Aslan et al. J Viral Hepatol 2006;13:505-14

[ Nisini et al. J Virol 1997;71:2241-51




Konak iliskili faktorler

s»Sitokinler

s*Spesifik CD4 hiicrelerin aktivasyonu ile IL-2 salinimina yol acar
**IL-2, IFN-y ve IL-10 gibi sitokinlerin salinimi uyarir

*IL-2; CD4 ve CD8 hicre cogalmasiniindukler

*IFN-y; fagositozu stimiile eder, viral replikasyonu direkt/indirekt
inhibe eder, IFN-y aracili protein-10 (CXCL-10) tretimini stimile eder

**CXCL-10; NK hiicreleri, T-hiicreleri, makrofajlari ve dentritik hiicreleri
ortama cagirir

**IL-10; antiviral tedaviye vyanit vermeyenlerde dizeyi vyiksek
b U | U n m U st U r D Magrin et al. J Hepatol 1989;8:358-66 9
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Aslan et al. J Virol Hepatol 2006;13:505-14
Babiker et al. J Med Mikrobiol 2012;61:1780-3
Wedemeyer et al. J Hepatol 2007;46:13-14




Konak iliskili faktorler

**Hiicresel proteinlerin rolii
**HDV replikasyon asamasinda hticresel enzimleri kullanir

s*Hlcresel RNA polimerazlar, helikaz, RNA baglayan proteinler,
heterojen ribonukleoproteinler (hnRBPs), transkripsiyonel ve birlestirici

faktorler...

**HDAg ile etkilesime gecen doku transkripsiyonel faktorleri hicresel
gen ekspresyonunu degistirebilir > sitokin blylime faktorleri,
enflamatuar enzimler, anti-apopitotik proteinler = nekroinflamasyon,

kc hasarl...

[] Greco-StewartV et al. Lancet 1994;344:578-81



HBV iliskili faktorler

**HBV-HDV etkilesimi
**Yuksek HBsAg diizeyi HDV viremisini artirir

*HDV replikasyonu ile birlikte HBV replikasyonunun baskilandigi
gosterilmistir

**L-HDAg, HBV replikasyonunu baskilayan IFN ile indiklenebilir antiviral yanit
medyatori miksovirus direnc-A transkripsiyonunu artirir > HBV/HDV sliper
infeksiyonu iliskili kc hasarinin HDV’ye baglh oldugu dustnulmekte...

s*Kronik HDV infeksiyonunda, kronik HBV monoinfeksiyonuna kiyasla kc
hasari daha ciddi=> erken siroza gidis, hizli dekompansasyon, HCC gelisme
riskinde artis, 5 yillik sagkalimda azalma...

**Nadiren de HDV varligi, HBsAg’'nin ortadan kaybolmasina ve anti-HBs
olusumuna yol acabilmekte... 0

U Hourioux C et al. J Gen Virol 1998;79:1115-9

Williams V et al. J Gen Virol 2009;90:2759-67
Romeo R et al. Gastroenterology 2009;136:1629-38




HDV ve HCC iliskisi

**Oksidatif stres yolagi lzerinden aktive olan niikleer faktor kappa B
(NFKB) aktivasyonu inflamasyon ve kanser ile iliskilidir

s L-HDAg’nin bu yolagi indlikledigi gosterilmis

s*Klusterin, oksidatif stresin arttigi durumlarla ilgili olan timor
gelisimine katki saglayan bir glikoproteindir

S ve L-HDAg’'nin klusterin gen ekspresyonunu artirdig1 gosterilmis

**HDV infeksiyonunda HCC’ ye gidisin bu iki mekanizma ile iliskili
olabilecegi dusuinulmustir

[9)

Williams V et al. J Viral Hepat 2012;19:744-53

Surh YJ et al. Mutat Res 2001;480-481
Abbas Z et al. World J Hepatol 2015;7:777-86




HDV infeksiyonu icin HBV varligi sart mi??

NICATIONS

ARTICLE
OPEN
Enveloped viruses distinct from HBV induce

Perez Vargaz ve ark tarafindan 2019’da insan kc kimerik farelerinde vesikulovirts (vezikuler
stomatit virus-G) ve hepacivirus (HCV) gibi ¢esitli viruslarin zarf GP'lerinin, HDV
nikleokapsidini paketleyebildigi
Bu viruslarla HDV partikillerinin birlikte infekte ettigi hticrelerde, HDV’nin hticre disina etkin
bir sekilde cikabildigi ve yeni hlicreleri infekte edebildigi gosterilmistir

necessary to evaluate whether HDV Is currently transmitted by HBV-unrelated viruses in
humans.
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8 hastanin anti-HDV
titrasyonu, 38 HBV/HDV ko-
/superenfeksiyonlu hastayla

karsilastirilmis. Titre daha
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SHORT COM disik bulunmus. (medyan
konsantrasyon 3,25 & 8,53)

Hepatitis |

Scientific Anti-HBe ce?

Lisa Sophie P | E E e "mm

Marc
¢ HDV/HCV birlikteliginde gecici bir HDV cogalmasi inkar edilemez...

s Ancak HCV ile infekte bireylerde artmis HDV infeksiyon riskinin

oldugunu soylemek pek mimkin degil...
¢ HDV ve HCV’nin endemik oldugu bolgelerde yapilacak ek calismalara
ihtiyag var...

HBsAg, hepatitis B surface antigen: HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D virus; N/A, no data available; PCR,
21.02.2025 polymerase chain reaction



222 .
ﬁ viruseées |/M\p\py Table 2. Main labaratary findings of the anti-HDV positive subject (1) and of her husband (b). Local

Laboratory noemal ranges an tvported In () vadues outside thase ranges ate reported in bold,

. (a) {b) {c)
Article s . = S s 5l N('\' RNA, ll: /ml Negative ! Negative ? _ Mwgative
Hepatitis C Virus as a Possible Helper Virus in Human Hepatitis HIV RNA, copies/ml - negative negative
Delta Virus Infection HEV DNA, 10/m. g iy Bagatie

HDV E\A mp)n /mL negative N/A negative
Maria Grazia Crobu 1>, Paolo Ravanini 1!, Clotilde Impaloni ', Claudia Martello !, Olivia Bargiacchi 3, HCV-Ab positive positive negative
Christian Di Domenico !, Giulia Faolotto 177, Paola Macaluso !, Alessio Mercandino !, Miriam Riggi !, HIV-Ab positive positive negative
Vittorio Quaglia 1, Stefano Andreoni !, Mario Pirisi * and Carlo Smirne **( HisAg/HBsAb/HBeAb IgG/ PR / N P 00 1U/mL /7 .d-l‘;n—n-
HUcAb IgM/HBeAg/HBeAb MEB/MEB/NCR/OCE/DEITCE 141 /mL /pos/reg/neg/ weakly pos ¢ nes/
; / ey
' Laboratory of Molecular Virology, Maggiore della Carita Hospxlal 28100 Novara, Italy; 5"'*1")"—%( - ”m:' . As o
mcrobu@cittadellasalute.to.it (M.G.C.); paolo.r ini@gmail.com (PR.); clotildeimpaloni@gmail.com (C.L); Liver stiffness at Fibroscan, Kpa 6.5 15.6 <50
claudiamartellol4@gmail.com (C.M.); christian.didomenico@maggioreosp.novara.it (C.D.D.); Liver steatosts at Fibroscan (CAP), s TP a
giulia.faolotto@maggioreosp.novara.it (G.E); paola.macaluso@maggioreosp.novara.it (PM.); db/ ) m o 211 <
alessio.mercandino@maggioreosp.novara.it (A.M.); miriam.riggi@maggioreosp.novara.it (M.R.); White blood cells, n x 10" /L 520 601 4.50-11.00
vittorio.quaglia@maggioreosp.novara.it (V.Q.); stefano.andreoni@maggioreosp.novara.it (S.A.) — ————
2 Clinical Biochemistry Laboratory, Department of Laboratory Medicine, AOU Citta della Salute e della Scienza “"’(;i;'l"” ymphocyte cout, 282/1.90 3737156 LR0-7.70/ 100150
di Torino, 10126 Turin, ltaly e i it Wow WIES
3 Unit of Infectious Diseases, Maggiore della Carita Hospital, 28100 Novara, Italy; CUJ‘ l' levhu.vhs. n o~ Il’f‘ / l 02 !.M {Lqu-1.70
olivia.bargiacchi@maggioreosp.novara.it “Hemaglobin, /L. 123 57 17187
4 Internal Medicine Unit, Department of Translational Medicine, University of Piemonte Orientale, l"d. e ‘ FIL "1.5 'q 5( "
28100 Novara, Italy; mario,| pmst@mud uniupo.it helets, n x 107/ o 254 15043

- check for *  Correspondence: carlo.smir d.uni it AST IU/L 19 19 030

~ updates ¥ These authors contributed equally to this work. ALT, IU/L 12 ) 0-80
Citation: Crobu, M.G.; Ravanini, P; GGT. IU/L 3 164 0-50

Impalani, C; Martello, C; Bargiacchi,  Abstract: Previous studies reported that the hepatitis C virus (HCV) could help disseminate the

07 DiDifnshio) G Faolotto; G hepahhs D virus (HDV) in vivo thrcugh hepantls B virus (HBV)—unrelated ways, but with essentially
Macaluso, P; Mercandino, A.; Riggi, nasitive subjects (of

i for anti-HDV
ologic marker
tested highly
5 a HCV/HIV

gh review of HDV, HBV disindaki virusler yoluyla nadir de olsa
146 anti HCV pozitif, 91’i HIV ile koinfekte g the possible bulasabilir

HBsAg/HBeAg/HBcAb/HBeAb/HBV-DNA e o HIV pozitifligi bu olasihgr artirabilir.
Ancak, HCV infekte hastalara HDV igin tarama

pozitifler calismaya alinmamis.

1 hasta anti HDV+ HDV RNA- S onerilmeden 6nce biyik prospektif dogrulayici
calismalara ihtiyacg var
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Tesekkurler....



