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Epidemiology, pathogenesis and management of hepatitis D: Update and challenges ahead.
Wedemeyer H, Manns MP. Nat Rev Gastroenterol Hepatol 2010: 7: 31-40.



Tiirkiye’de HBV’ye bagh akut/kronik karaciger hastahiklarinda
Hepatit Delta Virus (HDV)infeksiyonu sikligi
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TKAD-Ulusal Hepatit Epidemiyolojisi Calismasi (TiirkHep 2010)

5471 erigkin kiside
HBsA(g pozitifligi

-Anti HDV pozitifligi
Toplumda anti-HDV pozitifligi
Anti-HCYV pozitifligi

Anti-HAV 1gG pozitifligi
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3.000.000 Kkisi

81.000 Kisi ?

712.500 Kisi

Tozun N, Ozdogan O, Cakaloglu Y, et al. et al. AASLD 2010 (abstract)



Prevalence of anti-HD in HBsAg-
carriers with liver disease in ltaly
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Avrupa’da degisen HDV epidemiyolojisi

[ Almanya O Tiirkiye O Dogu Avrupa Contemporary HDV: France
origin of 617 anti-HD+ patients
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HDV infeksiyonunda
azalma sebepleri

UNIVERSAL HBV
ASILAMASI

Sosyoekonomik
duzeyin yuikselmesi

ve daha 1yi hijyen

HIV infeksiyonu ic¢in
alinan onlemler



DELTA HEPATITI TANISI

HBsAg pozitif her hastada;
HBeAg, anti-HBe, anti-HBc IgM ve
HBV DNA PCR kantitatif tayini ile birlikte

« Anti-HDV (total veya IgG) testi
 HDV RNA PCR kantitatif tayini
« Anti-HDV IgM testi > HDV infeksiyonu tanisi
» Dokuda HDAg antijeni
« HDV genotipi

_/

Ayrica tamamlayici serolojik testler olarak anti-HAV 1gG,
anti-HCV testi ve anti-HIV bakilmalidir.



DELTA HEPATITI TANISI

Tekrar test et
Va HDV RNA - |==| I T/Histoloji snemli
HBsAg + = Anti-HDV + | — Anti-HDV IgM |~
\ HDV RNA kantitatif
l HDVRNA+ |-~
HDV Genotipi ?

HBeAg/anti-HBe O\ e
HBYV DNA kantitatif
Anti-HBc IgM (akut vaka)

Karaciger biyopsisi
Anti-HCV HSK tarama-izleme
HCV RNA/Genotip Antiviral tedavi

Anti-HIV

Coklu infeksiyon seyrek degildir
Baskin olan virusa gore davran

Wedemeyer et al 2009



Kantitatif HDV RNA testi

 HDV infeksiyonu tanisi i¢in altin standart

e Ted
—F

Tedavi karar1 verilmesi 1¢in gerekli
ALT ve histoloji 1le 1liskis1 zayif/yok
Kantitatif HBsAg duzeyi ile 1liskili

avinin 1zlenmesinde cok onemli
DV RNA 24.haftada >3 log10 azalmis olmali

e Tec

aviye cevap HDV RNA negatifligidir....

Wedemeyer 2009, Erhardt 2006, Medracke 2010, Pinarbasi 2009



HDV RNA copies/mL

Tedavisiz izlenen ve peglFN alfa-2a tedavisi alan kronik D hepatiti
hastalarinda 0-12 hafta arasinda izlenen HDV RNA Kinetigi
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“Cobas TaqgMan assay” ile olduk¢a duyarli ve giivenilir bir testtir...

Medracke et al J Clin Microbiol 2010



AKUT DELTA (D) HEPATITI

1) KOINFEKSIYON (BIRLIKTE INFEKSIYON)
-HBV ve HDV birlikte bulasir-hastalik yapar

-Once HDV sonra HBV’ye bagli hasar ve ikili (bifazik)
ALT/AST yiikselmesi olur

1) SUPERINFEKSIYON (EKLENEN INFEKSIYON)
-Kronik HBV infeksiyonlu kisilerde akut HDV infeksiyonu



Titre

HBV - HDV Koinfeksiyon
Tipik Serolojik Seyir
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Titre

HBV - HDV Superinfeksiyonu
Serolojik Bulgular

Total anti- HDV

Anti-HCV IgM () IgM anti-HDV

Bulagsma sonrasi zaman



Outcome of Acute Delta Hepatitis

Buti et al, J Viral Hepat 2010 (in press)

138 acute hepatitis D

115 acute co-infection

23 acute superinfection

10 chronic 104 resolution
hepatitis (8%) (90%)

23 chronic
hepatitis (100%)




DELTA HEPATITI

kOl nfe kSIyon Sﬁpel‘infeksiyon

Fulminan Iyilesme Kroniklesme Kroniklesme Iyilesme Fulminan
%2-20 %80-90 %?2-10 %80-90 %5-10 %10-20

\ / HBV’den 10 y1l once

SIROZ| |10 yilda %80

|

HSK Risk 2-3 kat yiiksek

Rizzetto 1983, Fattovich 1987, 2000 ve Farci 2003,



HDYV Infeksiyonu-Dogal Seyir

* Kronik HDV dogal seyr1, HBV’den kotudiir. ..
10 yilda hastalarin %80’1nde siroz gelisir. ..

* Dekompansasyon daha siktir ...
« HSK daha siktir....

GERCEKTEN BOYLE MI?

Rizzetto et al. Ann Intern Med 1983, Fattovich et al Gut 2000



Toplam 299 kronik HDV Infeksiyonu Hastasinin
Uzun Siireli (28 yil) Takip Sonuclar1 (Italya)

* %77 erkek, ortalama yas 30 yil (Ort. 233 ay takip edilmis hastalar)

e 195 kronik hepatitli hastanin %42’sinde siroz

» 186 sirozlu hasta: %30’unda dekompansasyon, %25’ inde HSK

* 63 (%21) hasta kaybedilmis, 29 hastaya karaciger nakli yapilmis
Yillik 6liim oram1 %1.1 / (Mortalite + Kc nakli - %31)

« Asil oliim sebeb1 37 hastada karaciger yetersizligi (%60)

* Yillik ve 5 yillik siroz (%4 - %20) ve HSK insidensi (%3 ve %12)

* Kronik HDYV inf. tamisindan sonra 20 yil sagkalim %85

HDV replikasyonu-olumsuz prognozun isareti

Romeo et al Gastroenterology 2009
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KUMULATIF RISK (ort. 233 ay izlem)

SIROZ: %60
(Ort. 233 ay izlenen 299 hastada)

DEKOMPANSASYON: %20
(Ort. 125 ay izlenen 186 sirozlu hastada)

HSK: %18
(Ort. 233 ay izlenen 299 hastada)

Romeo et al Gastroenterology 2009



Taiwan and Korea

— HBeAg negative
== HBeAg positive
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386 patients Fullfilling inclusien criteria

» = months FU

"

] s 32 visits
Patients with r : * Mo endpoint at baseline
clinical E:gpulnts i- 136 patients *  HIV negative
HCC (n=10) (=53]
/I I | | |
LT No Therapy IFMe* MA*
in=26) | . (n=39) | [n=52) | [(n=45)

! Median FU: 5.2 years

Death (n=7) {range 0.6 -18.8 years)

* IFN o with or without NA
*development of multiple endpoints were observed * HEV reverse transcriptase inhibitors



Kumiilatif komplikasyonsuz sagkalim
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Olumlu seyrin en onemli gostergesi kalict HDV RNA negatifligidir.

Komplikasyonlar (“event”): Dekompansasyon, HSK, transplantasyon ve oliim

Wranke wt al Hepatology 2017



Kronik Delta Hepatiti Tedavisi

« ORAL ANTIVIRAL ILACLAR

« INTERFERON ALFA
— Standart IFN alfa, -Pegile IFN Alfa

« KARACIGER NAKLI ve
POSTTRANSPLANT PROFILAKSI

e YENI ILACLAR ?



Kronik Delta Hepatiti Tedavisinde Kullanilan Ilaclar

Etkisiz oldugu gosterilmis ve Kismi basarih olan/kullanilan veya

kullanilmasi onerilmeyen ilac¢lar calismalari devam eden ilaclar
Ribavirin« 53-56) Standart Interferon alfa (62-66)
Famciclovir 7) Pegile Interferon alfa (ss, 60, 67-69)
Lamivudine* (58,59) Tenofovir/emtricitabine (7o)
Adefovir* (60) Clevudine** (71)
Entecavir (1) Glucosidase inhibitorleri= (72)
Tenofovir Prenilasyon inhibitorleri (73-75)

Myrcludex B

*IFN alfa ile kombine kullanimlar: da HDV tedavisinde etkisizdirv. **HBYV tedavisi ¢calismast durdurulmustur.
***Hepatokarsinogenezise yol agabilir.
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TREATMENT OF CHRONIC HEPATITIS D WITH INTERFERON ALFA-2a

PaTriziA Farcr, M.D., ANTONELLA MaNDAs, M.D., ALESSANDRA Co1aNA, Pu.D., Maria ELiaNa Lai, M.D.,
VALEER DesMET, M.D., PETER VAN EYKEN, M.D., Yukio Giso, M.D., Luciano Caruso, M.D.,
SErcI0 ScaccaBarozzi, M.D., DoMenico Criscuoro, M.D., JEAN-CHARLES RyFr, M.D.,

AND ANGELO BALESTRIERI, M.D.

(o)
80% 71% ® ALTnormal  ® HDV RNA negatif
70% - — 9MU grubunda
60% - belirgin histolojik
50% - dizelme var...
40% -
30% - 29%
° Tedavi sonrasi
20% - . .
8% viral niiks sik...
il . 0%
(o)
0% - . '
OIMU 3MU kontrol

Tedavi Sonunda Cevap Durumu

Her gupta 14 hasta var (42 hasta)



Long-term benefit of interferon a therapy
of chronic hepatitis D: regression of
advanced hepatic fibrosis

Patrizia Farci, Tania Roskams, Luchino Chessa, Giovanna Peddis, Anna Paola Mazzoleni,
Rosetta Scioscia, Giancarlo Serra, Maria Eliana Lai, Maurizio Loy, Luciano Caruso, Valeer
DeSmet, Robert H. Purcell and Angelo Balestrieri

Gastroenterology

Volume 126, Issue 7, Pages 1740-1749 (June 2004)
DOI: 10.1053/j.gastr0.2004.03.017



http://www.gastrojournal.org/article/S0016-5085(04)00383-X/abstract
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http://www.gastrojournal.org/article/S0016-5085(04)00383-X/abstract

Kimdulatif sagkalim oranlari
(6lum veya kc nakli yapilana kadar)
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Sustained Virological Response Rate Evaluated by PCR
Summary of 5 Recent Trials

Monotherapy Combination Therapy
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Farci, Hepatology 2006



Kronik Delta (D) Hepatiti Tedavisi

Arastirmaci Say1  Tedavi TSC KVC
Gunsar et al* 10 IFN 9OMU 2 yil %50 %20
21 IFN+RBV %52 %24

Yurdaydin et al** 15 IFN 10MU 2 yil %40 %15

Canbakan et al*** 12 IFN 10MU %42 %18
14 IFN+LMV %64 %29

Kaymakoglu et al 19 IFN 10MU+RBV %42 %21

*8 sirozlu hastanin hepsi cevapsiz, ** 2 hastada HBsAg kaybi
155 yil sagkalim swrasiyla %665 ve %85 (kombine tedavi daha etkili)



Peginterferon plus Adefovir versus Either
Drug Alone for Hepatitis Delta

Heiner Wedemeyer, M.D., Cihan Yurdaydin, M.D., George N. Dalekos, M.D., Andreas
Erhardt, M.D., Yilmaz Cakaloglu, M.D., Halil Degertekin, M.D., Selim Gurel, M.D., Stefan
Zeuzem, M.D., Kalliopi Zachou, M.D., Hakan Bozkaya, M.D., Armin Koch, M.D., Thomas
Bock, M.D., Hans Peter Dienes, M.D., Michael P. Manns, M.D., for the HIDIT Study Group

N Engl J Med Volume 364(4):322-331 January 27, 2011

PeglFN alfa-2a and Adevfovir 31 hasta

PeglFn alfa-2a 29 hasta
Adefovir 30 hasta

2

The NEW ENGLAND
JOURNALof MEDICINE




Table 1. Baseline Characteristics of the Study Participants.*
Peginterferon Alfa-2a Peginterferon Alfa-2a
plus Adefovir Dipivoxil plus Placebo Adefovir Dipivoxil

Characteristic (N=31) (N=29) (N=30)
Age —yr

Median 42 38 33

Range 23-59 17-62 21-55
Male sex — no. (%) 20 (65) 17 (59) 19 (63)
HBeAg-positive — no. (%) 5 (16) 5(17) 4 (13)
HBV DNA

Median — log,, IU/ml 1.4% 2.6 2:1

=100 IU/ml — no./total no. (%) 13/31 (42) 17/27 (63) 15/28 (54)
HDV RNA

Median — log,, copies/ml 6.3 5.9 57

Above median — no./total no. (%) 16/28 (57) 12/23 (52) 11/26 (42)
Alanine aminotransferase

Median — IU/liter 88 73 111

Above median — no./total no. (%) 12/31 (39) 11/27 (41) 19/29 (66)
Cirrhosis — no./total no. (%) 4/29 (14) 5/25 (20) 7/29 (24)
HDV genotype 1 — % 100 100 100
Previous interferon treatment — no. (%) 12 (38) 15 (52) 12 (40)

* HBeAg denotes hepatitis B e antigen, HBV hepatitis B virus, and HDV hepatitis delta virus.

1 P=0.01 for the comparison of adefovir dipivoxil with peginterferon alfa-2a plus adefovir, and P=0.04 for the compari-
son of adefovir with peginterferon alfa-2a plus placebo.

i P<0.05 for the comparison of peginterferon alfa-2a plus adefovir with peginterferon alfa-2a plus placebo.

Wedemeyer H et al. N Engl J Med 2011;364:322-331 - The NEW ENGLAND

JOURNAL o MEDICINE



Virologic Response to Treatment as Determined by Serum Level of HDV RNA, According to
Treatment Group.

A HDV RNA B Median HDV RNA Levels over Time
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Week 48, End of Treatment Week 72, End of Follow-up

Wedemeyer H et al. N Engl J Med 2011;364:322-331
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Biochemical Response to Treatment as Determined by Serum Level of Alanine Aminotransferase,
According to Treatment Group.

A ALT Normalization B ALT Levels over Time
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Change in Levels of Hepatitis B Surface Antigen According to Treatment Group.

B HBsAg Levels over Time
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Wedemeyer H et al. N Engl J Med 2011;364:322-331
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Sirotik kronik D hepatiti tedavisi

30 hasta F4-6 ve Plt <130.00 PeglFN+ADV
31 hasta F1-3 and PIt>130.000 PeglFN+ADV

 Sirotik hastalar KH ile benzer oranlarda virolojik cevaba
sahiptir (HDV RNA negatif: %53 vs %30)

* Ancak rapor edilen biitiin ciddi yan etkiler sirozlu hasta
grubundadir: 5 kanama, 2 dekompansasyon, 2 HSK gelisimi
ve 1 tuberkiiloz aktivasyonu

SONUC: Kompanse sirozlu kronik D hepatiti hastalar1 tedaviye
cevap ac¢isindan KH’l1 hastalar gibidir. Ancak peglFN alfa
tedavisininin ciddi yan etkilerine daha sik maruz kalirlar.

Yurdaydin et al 2010



Ozet degerlendirme sonugclari

Tek basina veya adefovir ile birlikte PeglFN alfa-2a tedavisi
hastalarin %40’inda belirgin bir antiviral etkinlik saglamis,
%25’inde kalici viral cevap elde edilmistir.

Peginterferon alfa-2a ve adefovir kombine tedavisi,
peinterferon alfa-2a monoterapisinden ustun degildir...

Tek basina adefovir etkili degildir.

PeglFN alfa-2a ve adefovir kombine tedavisi HBsSAg
duzeylerinda saglanan azalmada (ve HBsAg kaybinda ?)
daha etkilidir.

The NEW ENGLAND

@58 JOURNALof MEDICINE




Prolonged therapy of hepatitis delta
for 96 weeks with PEG-IFNa-2a plus
tenofovir or placebo does not prevent
HDV RNA relapse: The HIDIT-2 study.

Heiner Wedemeyer*, Cihan Yurdaydin®,

Stefanie Ernst, Florin Alexandru Caruntu; Manuela G.Curescu, Kendal Yalcin,

Ulus S. Akarca, Selim Giirel, Stefan Zeuzem, Andreas Erhardt, Stefan Liith,
George V. Papatheodoridis, Onur Keskin, Kerstin Port, Monica Radu,
Mustafa K. Celen, Ramazan idilman, Judith Stift, Benjamin Heidrich,
Ingmar Mederacke, Svenja Hardtke, Armin Koch, Hans Peter Dienes,

Michael P.Manns
for the HIDIT-2 Study Group

* Cihan Yurdaydin and Heiner Wedemeyer contributed equally




The Hep-Net-International Delta-Hepatitis
Intervention Trial 2: HIDIT-2

96 weeks S years FU

- N '_' ? 18UHE © Follow-up N=61

-
Stratiﬁcatinn:\

Country PEG-InFerIfe ron aIFha-Za 180ug oiw + Follow-up N = 5 9
. Tenofovir disoproxilfumarat 245mg daily
Previous therapy

Gender “ I

Primary efficacy endpoint: | This presentation:
HDV RNA negativity Week 96 | Post-Treatment

------------------------------------------------------------ week 24 results

Whedermeyer, Yurdaydin et al. EASL—ILC 2014
The HIDIT-Z Study




Baseline Characteristics

PEG-IFN a PEG-IFNa p-value
Tenofovir (n=59) | placebo (n=61)

Age [ mean years] 38 42 0.06
Sex [female/male] 21/38 20/41 0.75
cirrhosis at screening 24 (41%) 25 (41%) 0.84
Previous IFN-Therapy 29 (49%) 31 (51%) 0.98
ALT [mean 1U/I1] 110 122 0.45
Patients with ALT >5xULN 7 (12%) 4 (6.8%) 0.31
HBeAg positive 12 (20%) 8(13%) 0.50
HDV RENA [median logl0 cop/mil] 5.26 5.18 0.60
HBY DNA [median log10 1U/ml] 2.65 2.70 0.81
HBsAg [median log10 IU/ml] 3.94 3.91 0.87




HDV RNA response

(Intent-to-treat analysis)

% of patients HDV RNA negative
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HIDIT -2 TRIAL: PeglFN alfa-2a + TDF vs PLACEBO

Conclusions

» Patients with hepatitis delta and compensated liver
cirrhosis should be treated with PEG-IFNa

» Combination therapy with tenofovir does not provide
obvious benefits in hepatitis delta patients with low
baseline HBV-DNA levels

» 96 weeks of PEG-IFNa treatment does not provide

higher off-treatment HDV RNA responses (compared
to 48 weeks in the HIDIT-1 study)

» HBsAg levels may be used to individualize treatment
duration

» Alternative treatment options are urgently needed for
HDV-infected patients

Wedemyer, Yurdayden et al. EASL -ILC 2014

The HIDIT=Z Study



Delta Hepatiti: Yeni Tedaviler

 “Hepatocyte Entry Inhibitors: Myrcludex B”

» “Farnesyltransferase Inhibitors: Lonafarnib”
(“Prenylation Inhibitor™)

* “Nucleic Acid Polymers”

e “Small Interfering RNASs”

e “Immunologic Approaches;
— Toll-like Receptor Agonists
— Checkpoint Inhibitors
— Hepatitis B Virus Vaccines
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Fig. 2. Schemathc representation of the delta virlonm and fts replicatbon cycle. (1) Virion attachment to the hepatocyte via
interaction between large-HBsAg and an uncharacterised memmbrane receptor in the host cell; (2] Virion enters the cell and is




Table 2. Characteristics of novel drug treatment for chronic hepatitis D.

Drug Mode of action Administration route Phase
of study
Myrcludex B Interfares with hapatitis D virus entry into hepatocyte  Subcutaneous, daily for &€ monthe, b, lla
through sodium taurocholate co-transporting + pegylated interferon (pag-1IFN)

polypeptide inhibition

Lonafarnib Farnesyltransferasa inhibitor, inhibits virion assembly  Oral, 2 1o 12 months, = ritonavir 1]
= peg-IFN

Rep-2139-Ca Nucleic acid polymer, binds with high affinity to Intravenous infusion, onca weekly |
amphipathic proteins, which are required at vanious  for 4-6 months + pag-IFN
stages of the viral life cycle

Table 3. Side effects of the hepatocyte entry inhibitor myrcludex B, the farnesyltransferase inhibitor
lonafarnib, and nucleic acid polymers.

Myrcludex B
¢ |jpase and amylase elevation in phase | but not in phase Il study
¢ Elevation of taurine- and glycine-conjugated bile acids without apparent clinical consequences
+ Thrombocytopania, neutropenia, lymphopeania, and ecsinophilia: genearally mild, transiant
Lonafarnib
¢ (zastrointestinal toxicity (anorexia, nauseaa with or without vomiting, diarrhaa, weight loss): dose dependeant
and in lower dose cohorts generally mild and well tolerated
Mucleic acid polymers
* Hair loss, dysphagia, anorexia, dysgeusia, in hepatitis B study: related to heavy metal axposure at the trial
site?
¢ Administration route-related side effects: peripheral grade 1 hypearamia, faver, chills, and headache




Oral prenylation inhibition with lonafarnib in chronic hepatitis D infection:

a proof-of-concept randomised, double-blind, placebocontrolled phase 2A trial

Christopher Koh* , Laetitia Canini, Harel Dahari, Xiongce Zhao, Susan L Uprichard, Vanessa Haynes-Williams,
Mark A Winters, Gitanjali Subramanya, Stewart L Cooper, Peter Pinto, Erin F Wolff, Rachel Bishop, Ma Ai Thanda Han,
Scott J Cotler, David E Kleiner, Onur Keskin, Ramazan Idilman, Cihan Yurdaydin, Jeffrey S Glenn* , and Theo Heller*

Lancet Infect Dis. 2015 October ; 15(10): 1167-1174. doi:10.1016/51473-3099(15)00074-2.
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Figure 2.
Mean serum hepatihs delta virus RNA (5D) change duning therapy with lonatarmb




LONAFARNIB (LNF) / Ritonavir/ PEglFNalfa-2a
LOWR HDV 2-Study.

1) LNF (75mg bid) +RTV* (100mg bid) 12 ve 24 hafta
2) LNF (25-50mg bid) + RTV (100mg bid) 12 hafta
3) LNF (25-50mg bid) + RTV (100mg bid) + PeglFN 180 ug qw (24 hafta)
24 hafta tedavi sonunda;
* Rejim 1/2 ile HDV RNA’da 1.74 (£1.2) log 10 azalma
* Rejim 3 ile HDV RNA’da 5.57 (%1.9) log 10 azalma
— 3/5 (%060) hastada HDV RNA negatif (“undetectable”)
— 5/5 (%100) hastada HDV RNA <BLOQ

HDV KURU MUMKUN OLABILIR!... MI ?

Ritonavir (RTV) LNH metabolizmasint inhibe ederek, diisiik dozlarda yiiksek
kan diizeyi saglar. Diisiik doz LNF daha iyi tolere edilir ve uzun stire alinabilir.

Yurdaydin C et al J Hepatol 2017; 66: S33 (GS-008)



Survie Cum.

92%

Patient Survival after Liver Transplantation
For Viral Cirrhosis in Europe
From 13/11/1973 to 30/06/2009
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Survival of Patients with Virus related

Cirrhosis as the First Indication
ELTR 01/1988 - 06/2009
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Virus B : 3967 Virus BD : 1227
Virus BC : 698 ——Virus BCD : 149



Kronik Delta (D) Hepatitl - Sonuc

Azalan, anck hala klinik acidan onemli bir
patoloji
Uygun hastalarda peglFN alfa tedavisi yararl

Tanmida ve tedavinin degerlendirilmesinde standart
hale gelmis kantitatif HDV RNA testi onemli

Siddetle yeni 1laglara 1htiyag¢ var

Karaciger nakli sonuclar yuzgtilduriucu



BENIM HASTALARIM

HIDIT 1 ¢alismasina toplam 7 hasta verdim,;
1 hasta tedavi sirasinda dekompanse oldu - EX

2 hasta karaciger nakli oldu / saglikli normal yasam

3 hasta tedavisiz 1zleniyor (2’s1 remisyonda, digeri
dekompanse karaciger sirozu-nakil bekliyor)

Son hasta Istanbul disina tasindi. Artyorum...



KOINFEKSIYON MU?

SUPERINFEKSIYON MU?

Bu birliktelik

her haltkarda

riskli bir durum...
Ikisini de almayayim!...




