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= Zarfli RNA viriisii, 6 genotip e
= HCV replikasyon hizi: 1010 -10%2 virion /gun,
hepatositlerin sitoplazmasinda (karaciger disinda da
replike olabilir)

= Direkt sitopatik etkisi yok

*HCV RNA

) _ _ enomunda
= Yuksek viral replikasyon hizi ?nutasyon

= Viral RNA polimerazin hatali okunmasi

: . Turumsulerin
= Viral populasyonun hizl farklilagsmasi L rAmSHeT

birikimi

Virusun hepatositleri infekte etmesi

) Infeksiyonun seyri
= HCV antijenlerine karsi T hucre yaniti



HCV infeksiyonun dogal seyri

= Viral faktorler = Konaga bagl faktorler
o VirGsin inokulum o Infekte olunan yas
miktari o Cinsiyet
o HCV genotipi o Major histocompatibility

complex (MHC) haplotipi,
o HBV ve HIV ile koinfeksiyon
o Alkol tuketimi

HCV Kroniklesme Orani:
»Cocuklarda %80-90
»Eriskinlerde %75-85
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HCV Replikasyonu

(-“scavenger”\ Attachment
reseptor B-I
= Okludin HCV
» Klaudin-I

\" CD81

Entry
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HCV Replikasyonu

Morozov VA et a/. HCV: Morphogenesis, infection and therapy
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HCV Replikasyonu

(1) Lipoviral partikuller (LVP), hepatosit yuzeyindeki giris faktorlerine ve
reseptorlerine baglanir.

(2) Virus, klatrin aracili endositoz ile hucreye girer.

(3) Endozomda virusun tasinir, endozom asitlestirilir, viryon soyunmasi
ve viral korun/ ¢cekirdegin ayrismasi

(4) Viral RNA'nin salinimi

(5 ve 6) ER'de viral RNA'nIn zar bicimindeki ag olarak adlandirilan
Kivrimli zar yapisinda ¢evrilip ¢gogaltiimasi;

(7) Protein prekursorunun hucresel ve viral proteazlarla bolinmesi,
cekirdegin/korun lipid damlacik (LD) yuzeyinde toplanmasi ve yeni
sentezlenen viral RNA'nin olusum sirasinda viral cekirdege alinmasi.



HCV Replikasyonu

(8) Viral nukleokapsit, ER'nin lumen tarafina cikar, cok
dusuk yogunluklu lipoproteinlerle (VLDL) etkilesime girer
ve Golgi'ye translokasyon yapar.

(9) Golgi'de viruslerin son olgunlagsmasi

(10) VLDL ile kompleks olan HCV, VLDL salgi yolu
kullanilarak plazma zarina yonlendirilir.

(11) Hucreden partikullerin VLDL ile salinimi

(12) Hucreden partikullerin Mikrovezikuller (MV) ile
salimi



HCV Patogenez

Immuno Metabolism
mediated mediated

| : ! : :

Innate Adaptive Hepatic Oxidative Insulin
immunity immunity steatosis stress resistance
i | i i
Requlated by Requlated by
v l
Viral components Viral components

Host factors Host metabolism
HCV quasi-species HCV quasi-species

World J Gastroenterol 2013 November 28; 19(44): 7896-7909
Adinolfi LE. An overview. WJG 2015; 21(8): 2269-80.
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HCV PATOGENEZI:

1. Immun yanit***

2. Oksidatif stres

" 3. Steatoz

4. HCV’nin onkojenik ozellikleri

PROGRESSION

PROGRESSION OF HCV INFECTION (20-40 yoars)



lyilesmeyle sonucglanan Akut Hepatit C

© 2018 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

Time course of acute HCV infection with recovery
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Figure adapted from: the Centers for Disease Control and Prevention.
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= Akut Hepatit C: HCV maruziyeti sonrasi HCV
iInfeksiyonunun ilk 6 ay!

= Laboratuvar kaniti:
o Anti-HCV’nin negatif oldugu ilk 12 haftada HCV RNA pozitifligi
o Son 6 ay icinde negatifken anti-HCV ve HCV RNA’nin pozitiflesmesi

= Viral klirens:

o Humoral yanittan once veya sonra gerceklesebilir.

o Akut donemde Anti-HCV antikoru negatif hastalarin ¢ok azinda
Infeksiyona ait herhangi bir bulgu tespit edilemeden gerceklesebilir.

o Tam eradikasyon?



Kronik infeksiyona ilerleyen Akut Hepatit C

@ 2018 UpToDate, Inc. and/or its affiiates. All Rights Reserved.

Serologic pattern of acute HCV infection with
progression of chronic infection

Aunti-HCwW

Symptoms +/- Kronik Hepatit C
| —
£
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s
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Kronik hepatit C'de, HCV henuz tam bilinmeyen
mekanizmalarla hem dogal hem de adaptif bagisikliktan kacar.

Figure

Graph




HCV infeksiyonunun dogal seyri

Tip I-HIEN/

Viral load

—_— HCV
Type /Il IFNs

-

Alanine aminotransferase
§ HCV specific T cells

Tip I-111 IEN

Y Alanine aminotransferase

24 1 5 10 20

Tip I IFN (a ve B)
Tip Il IFN (y)
Tip Il (A)

Years
Time

Early acute Chronic hepatitis C

Journal of Hepatology 2014 vol. 61 ] S14-S25



Innate Imnmune Responses |

(Acute Phase of HCV Infection)

Impaired induction
of interferon via TLR3
and RIG-I pathways.

A) Liver

HCV
PAMPs

Disturbed IFN signaling.

Adaptive Immune Responses
(Chronic Unresolved Hepatitis C)

B) Lymphoid Tissue/ Blood

HCV particles
and fragments

Insufficient

| expansion and

/| maturation of HCV-
specific CD4 and

8 T cells.

F

Inhibition of NK cells owing
to binding of HCV-E2 to CD81
and upregulated expression
of inhibitory NK receptors.

p4
)
Impaired trafficking -
of DC and T cells.

Expansion of HCV-
specific B cells.

. Activation of myofibro-
C) Liver blasts by inflammatory
and profibrogenic
“ cytokines.

IFNy

Bystander damage of hepatocytes
owing to Fas/Fas ligand interactions
and ADCC of HCV-coated cells.
HCV-infected hepatocytes become
resistent to cell-mediated cytotoxicity

by upregulated HLA-E expression.




HCV Patogenezi
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Akut Hepatit C Patogenezi

= Dogal bagisiklik sistemi, HCV enfeksiyonuna karsi
karacigerde IFN ile uyarilmig genleri indukler.

Builk tip I ve / veya tip lll IFN ile olusan yanit, bir
dereceye kadar viral replikasyonu kontrol eder,
ancak HCV'yi tamamen ortadan kaldiramaz.

Hastalarin %15-25’inde viral klirens
= HCV immun yaniti atlatabilir
o Hucresel immun yanit: 1-2 ay,
o Humoral immun yanit: 2-3 ay gec ortaya ¢ikar.

= Enfeksiyondan 4-8 hafta sonra, HCV'ye 6zgu T hucreleri
karacigere alinir.

Journal of Hepatology 2014 vol. 61 ] S14-S25



Kronik Hepatit C Patogenezi

= KC hasarina yol acan konak immun yaniti,

» CD8+ T hucreler
. CD4+ T hucreler
. Duzenleyici T hucreleri (Treq)

= |ntrahepatik CD4+ ve CD8+ T hiicreleri HCV yapisal ve
yapisal olmayan antijenlerini taniyabilir.

= Sijtotoksik CD8+ T hucre aracili oldurme,
baskin bir Treg yaniti ile engellenebilir.
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i) REVIEW ARTICLE Immune Network

Check for
updates https://doi.org/10.4110/in.2016.16.6.330 pISSN 1598-2629 - eISSN 2092-6685

Regulatory T Cells in Hepatitis B and C Virus Infections

Min Kyung Jung* and Eui-Cheol Shin*
Laboratory of Immunology and Infectious Diseases, Graduate School of Medical Science and Engineering, KAIST, Daejeon 34141,
Korea

= Duzenleyici T (Treg) hucreleri, (0zellikle CD4 + CD25
+ Foxp3 +);

o HBV ve HCV'ye kars! antiviral T hucre immun yaniti
baskilar.

o Immun-aracili enflamatuar mekanizma ile karaciger
hasarini baskilar.




Dogal immun yanit

* I[FN salgilanmasi, dendritik hucreler, NK hucreler

= Tip 1 IEN (a ve B): infeksiyona karsi ilk savunma

o

o

Antiviral ve immunomodulatuvar etkisi

Hucresel protein kinazi indukleyerek infekte hucrede protein
sentezini azaltir.

Major histocompatibility (MHC) gen olusumunu artirir.
Viral replikasyonu durdurur.
Adaptif immuniteye katkida bulunur.

NK hucreleri, dendritik hucreler ve CD8+ lenfositlerin aktivitesini
artirir.

Apoptozisde gorevli molekulleri aktive ederek hucre olumunu
indukler.



Dogal immun yanit: Dendritik hucreler

= |[FN tip 1, NK hucreleri ile etkilesim gibi dogal immun
sistemin uyarilari, dentritik htcrelerin olgunlasmasini
saglar.

= Antijen spesifik yanit (adaptif yanit) icin gerekli
basamaklar olan:

o CD4+ ve CD8+ T lenfositlere antijen sunar.

o Matur dentritik hucreler tarafindan uyarildiktan sonra
CD8+ ve CD4+ T lenfositler oldukga yogun bir
bicimde ¢ogalmaya baslarlar.

o NK hucreleriyle etkilesir.

o Dogal ve adaptif immun yanitlari birbirine baglar.



Dogal immun yanit: NK hucreler

= Baslangicta, IFN tip 1 uretimiyle viral replikasyonu
azaltir, fakat bloke edemez.

= HCV’nin viral proteinleri NK hucrelerinin aktivitesini
azaltir:

o HCV’nin zarf proteinleri NK hucrelerinin yuzeyine
baglanarak onlarin sitokin sekrete etmelerini inhibe

eder.

o Sitotoksik aktivitelerini bloke eder.



Adaptif immun yanit: Hucresel immunitenin rolu

= Akut ve kronik HCV infeksiyonlu hastalarin kanlarinda
HCV spesifik;
o CD8+ sitotoksik T lenfositlere ozel MHC klas |
o CD4+ T helper hucrelere ozel MHC klas Il

= HCV ile infekte konakcl hepatositlerinin sitotoksik T
lenfosit aracili yikimi virlisun karacigerden
temizlenmesine neden olabilir. Bu olay tam gerceklesmez
ise hastalik kalici olur.

= HCV ile infekte olduktan sonra seronegatif hale gelmis
hastalarin CD4 ve CD8 hucre yanitlarinin cok guclu oldugu
gosterilmistir.



Adaptif iImmun yanit: Hucresel immunitenin rolu

HCV spesifik T lenfosit yanitinin
yogunlugu ve kaliciligi
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Adaptif immun yanit: Hucresel immunitenin rolu
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Adaptif immun yanit: Hucresel immunitenin rolu
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Adaptif immun yanit: Humoral immunitenin rolu

= Serumda HCV'’ye karsi antikor olusumui;
- Aminotransferazlarin yukselmesi sirasinda

o Hucresel immun yanitin olusmasindan sonra
saptanabillir.

o Notralizan degil

o Hayat boyu siirekli kalmayip iyilesme gerceklestiginde
10-20 yil sonra silinebilirler.

Anti- NS3 (anti ¢c-33) antikorlari

= Anti-"core” (anti 22c veya anti-kapsit) antikorlar
= Anti-NS4 antikorlar

Anti-E1 ve anti-E2 antikorlar



HCV infeksiyonunda
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Immun yanittan kacis mekanizmalari

1. Zayif sitotoksik T lenfosit yaniti
Periferal tolerans
T hucre yanitinin tukenmesi

Infeksiyonun imminolojik agidan cok 6zel bélgelerde
olmasi

Antijen sunumunun inhibisyonu
Viral gen uretiminde bozukluk

2. Viral mutasyonlar

3. “Quasispecies [ turumsuler’



HCV Patogenez

Immuno

Metabolism
mediated

'
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mediated
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HCV quasi-species

Y
Hepatic Oxidative Insulin
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1
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Host metabolism

HCV quasi-species

World J Gastroenterol 2013 November 28; 19(44): 7896-7909
Adinolfi LE. An overview. WJG 2015; 21(8): 2269-80.




HCV = Oksidatif Stres

Reactive oxygen species

20 Oxidative stress

Al

DNA in mitachondria

ROS olusumu

ROS
detoksifikasyonu

BRE

Damage
—»

ncreased

Paracha Uz, et al. Oxidative stress and hepatitis C virus, Virol J, 2013 Aug 7;10:251



HCV = Oksidatif Stres

= Oksidatif Stres: “Reaktif oksijen radikallerinin sistemik
olusumu ile vucudun reaktif ara maddeleri detoksifiye
etme kabiliyeti arasindaki orantisiz dengesizlik”

= Hucreler, H,0, veya O,- gibi elektriksel olarak yuklu
reaktif oksijen turevlerine (ROS) daha fazla maruz
kalir.

= Karaciger— zararli maddelerin metabolizmasinda ve
detoksifikasyonunda onemli rol

= Viral enfeksiyonlarda, hucrelerin bu tur oksidan turlerle
basa ¢cikma kabiliyeti engellenir.

Paracha Uz, et al. Oxidative stress and hepatitis C virus, Virol J, 2013 Aug 7;10:251



HCV = Oksidatif Stres

HCV, hassas pro- ve anti-oksidan dengeyi manipule
eder.

Lipid metabolizmasi, viral kaynakli ROS birikimine
olanak saglar.

HCV infeksiyonu:

o Protein, DNA ve lipidler gibi hucrelerin onemli
bilesenlerinin oksidasyonu

o Hucresel glutatyon konsantrasyonlarinda azalma
— DNA'nIn ¢ift zincirinin kirilimasi

Paracha Uz, et al. Oxidative stress and hepatitis C virus, Virol J, 2013 Aug 7;10:251



Occurs in the presaence of

Reacltive

Free

v

Glutathione peroxidase
4 (GPx4) enzyme

Ccours in the absaence of
U .' \ oxygen — —ncluding—- Radicals
Glutathione species
(GSH)
Arachidonic
acid
Rasul! in mactivation of the Causes rwarabohf.m of
12/15-
>> ipoxygenase

Cell
death

)

Causes accumulation of

:

Lipid peroxides

lr‘crenserP

—>

Resulting n

Paracha Uz, et al. Oxidative stress and hepatitis C virus, Virol J, 2013 Aug 7;10:251



HCV — Steatoz Patofizyolojisl

Insulin resistance/hyperinsulinism (obesity/diobetes)
Increased glucose/insulin level

Y
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‘Asselah T, Gut 2006 Jan; 55(1): 123-130


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1856395/

HCV — Steatoz

= Hastalarin % 55’inde mevcut
= Viral faktorler :

o Viral proteinlerin bazi hucre i¢i yolaklar uzerindeki
etkisi

Hepatit C virus core proteini insulin rezistansina
yol acarak karaciger yaglanmasi

= Konakcli faktorleri:
o aslri kilo
o insulin direnci
o diabetes mellitus
o alkol tuketimi




HCV — Onkojenik ozellikler

= HCV ile uzun sureli enfeksiyon sonucunda, viral protein
ekspresyonu, kalici karaciger inflamasyonu,
oksidatif stres ve kronik duzensiz sinyallesme
olaylarinin kombinasyonu ile genetik stabilite bozulur
ve onkogenik bir ortam olusur.
= Bircok HCV proteini onkojenik
o Kaor proteini;
Transkripsiyonu ve protoonkogenleri aktive ederek
Apopitozu inhibe ederek
Growth faktorleri ve reseptorlerini stimule ederek
Tumor reseptor genine (p53) etki ile onkojenik etki

= HCV’nin lenfotik dokuya tropizmi

Craxi A, et al. Hepatitis C virus (HCV) infection:
A systemic disease. Molecular Aspects of Medicine 2008)



Extrahepatic Manifestations of HCV

Strongly associated Possibly associated

* Mixed cryoglobulinemia * Corneal ulcers
(Mooren ulcers)

——= Thyroid disease

* Lichen planus

= Sjogren (sicca) syndrome —

* Lymphoproliferative
disorders

= Porphyria cutanea tarda

* Neuropathy

= Membranoproliferative _—
glomerulonephritis

4 Pulmonary fibrosis

= Type 2 diabetes

= Systemic vasculitis
(polyarteritisnodosa,

= Cryoglobulinemicvasculitis
microscopic polyangiitis)

N

" Arthralgias, myalgias,
inflammatory polyarthritis

" Autoimmune
thrombocytopenia

Adapted from Ali A, Zein NN. Cleve Clin J Med. 2005;72:1005-1008.



Hepatit C - Ekstrahepatik bulgular

Kronik HCV infeksiyonu olanlarin %40-70’inde en az bir
ekstrahepatik bulgu

Konakc¢i immunitesi (dogal ve adaptif)

Metabolik degisiklikler (oksidatif stres yolu, insulin
direnci, hepatik steatoz)

Yaslilarda

Kadin hastalarda

KC’ de ileri fibrozisi olanlarda

Infeksiyon yasinin fazla oldugu hastalarda daha sik

Cacoub P, et al. Extrahepatic manifestations associated with hepatitis C virus infection. A prospective
multicenter study of 321 patients. The GERMIVIC. 2000.

Adinolfi LE. An overview. WJG 2015; 21(8): 2269-80.



Ekstrahepatik bulgulara multidisipliner yaklasim

Autoimmunity Reviews 15 (2016) 1145-1160

X

AUTOIMMUNITY
REVIEWS

Contents lists available at ScienceDirect

Autoimmunity Reviews

journal homepage: www.elsevier.com/locate/autrev

Review

[nternational diagnostic guidelines for patients with HCV-related (l)CmssMark
extrahepatic manifestations. A multidisciplinary expert statement

Clodoveo Ferri **, Manuel Ramos-Casals ®, Anna Linda Zignego ¢, Luca Arcaini “¢, Dario Roccatello
Alessandro Antonelli 8 David Saadoun ™"*P, Anne Claire Desbois ™" Marco Sebastiani °,
!

Milvia Casato" Peter Lamprecht ', Alessandra Mangia’, Athanasios G Tzioufas , Zobair M Younossi |
Patrice Cacoub™™P, on behalf of the ISG-EHCV coauthors'

¢ Chair and Rheumatology Unit, Medical School, University of Modena and Reggio Emilia, Azienda Ospedaliero—Universitaria Policlinico di Modena, 41124 Modena, Italy
Y Department of Autoimmune Diseases, ICMiD Josep Font Autoimmune Lab, CELLEX-IDIBAPS, Hospital Clinic, Barcelona, Spain
© Interdepartmental Center for Systemic Manifestations of Hepatitis Viruses (MaSVE), Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy



Autoi mmunity Reviews 15 (2016) 1145-1160

Contents lists available at ScienceDirect AL T

Autoimmunity Reviews

=

REVIEWS

C. Ferri et al. / Autoimmunity Reviews 15 (2016) 1145-1160

Principal HCV-EHDs classified according to the strength of the association

1
Strong
association

2
Significant
association

Mixed cryoglobulinemia
syndrome
(cryogl. vasculitis)
B-cell NHL

Monocl. gammopathies
PCT, Sjogren/sicca s.
lichen planus
glomerulonephritis
autoimmune thyroiditis
papiliary thyroid cancer
diabetes m. type 2
cardiovascular inv.

3 4
Possible Anecdotal
association association

PAN, IBM, Large-vessel vasculitis
Polyarthritis, ANCA-vasculitis
Sarcoidosis, Other SAD

Pruntus (PM/DM , SLE, APS,
Osteosclerosis Bechel's s., etc.)
fibromyalgia Chronic urticaria
Peripheral neuropathy Psorias
Lung alveolitis Mooren corneal ulcer




Clinical assessment and diagnosis of different HCV-EHDs

Patient with HCV infection

-
First-line clinical investigations (see Tab. 1)

A

— Symptoms of — Liver involvement
Asymptomatic possible &= | Hepatitis/cirrhosis
HCV-EHDs HCC

2 Second-line clinical investigations

A

Organ-/non-organ-specific HCV-EHDs

Nephropathy Heart/Lung inv. Others”®
Exclusion of other well-known diseases

|l

with/without liver Involvement




Table 1

HOVAanfected indviduals: detection of extra-hepatic manifestatons.

Signs and symptoms

[anamnestic’ present)

First line hboratory
INves Eations

Constitubonal

Skin inv.

Artcular muascular

1.

Salvary gland inwv.

Wieak niess
Feveer
Weight loss

Orthostatic purpura
Mecrotiang vasculins

Skin ulcers
Bullae/hyperpigmentation,
erosons at sun-exposed areas
Pruritus

Arthralgia

Arthrits

Myalgia, Abromyalsma

Sicca syndrome (ocularforal)

Liver fundction tests
Routine blood chemistry
Virological tests (HBY, HIV' )
ESE, (REF

RF

Cryoglobulinemia
Complement O3 04

Protein electrophoresis
Sermum immunofixaton
AMNA, ant-EMA

Creatirnnemia, G
Lrinalysis
Protemnuria

Abdommal & thy roid
ultrasonography

E kKL

Chest x-ray



Renal inv.

Vascular inv.

Heart/ Tung inv.

Meurological nv.

Hematological inv,

Endocrine inv.

Edema

Hy pertension

Hy pertension

Raynaud's phe nomenon
Hy perviscosity syndrome
Dys pnea, edema, hemopty sis
Pleural/pericardial effusion
Lower limb cludication,
Heart Falure

Arythrmia

Peripheral neuropathy
Cranial nerve involvement
CNS nvolvement

Stroke, TLA

Depression

Meurocognitve disturbanoes
Adenopathy

Splenomega by

Cytopenia

Lymphocytosis
Monocknal component

Hy pothy midism

Type 2 diabe tes

Insulin resistance

Erectik dysfunction

T5H
Glycaemia, HBAIC




Clinical assessment and diagnosis of different HCV-EHDs

Patient with HCV infection

1 First-line clinical investigations (see Tab. 1)

2 Second-line clinical investigations

Red flags

HCV-EHDs
diagnosis

Diagno%nvesﬁgaﬁons
clinical/laboratory/instrumental

Serum cryoglobulins
orthostatic purpura

Mono/oligo-
arthritis

Xerostomia
xeroftalmia

Bullae, hyperpigmentation,
erosions at sun-exposed areas

subclinical hypothyroidism

Peripheral sensory/motor neuropathy
fatigue, depression, cognitive dis, stroke

Edema and/or hypertension

Arterial ischemic dis
Heart failure

Adenopathy, splenomegaly, cytopenias,
lymphocytosis, monoclonal component,
systemic symptoms

Serum mixed cryoglobulins, low C4, RF+,

p. neuropathy, leukocytociastic vasculitis

RF+, ant-CCP-,
non-erosive synovitis (x-ray)

Schirmer’s test+, mild salivar gland inv.
Absent or low titer autoAb (ANAJENA)

Elevated serum & urinary porphyrins,
URO-D deficency, liver test alterations

Increased TSH, anti-Tg/TPO Ab,
ultrasonographic alterations, FNA

Thyroid inv.

EMG alterations, Doppler-US, brain MRI/
PET, CT, neuropsychiatic evaluation

Neuropathy
CNS inwv.

G-nephritis

Proteinuria, increased serum creatinine, SN
GN at renal biopsy

arterial and cardiac Doppler-US studies, ~SSReETg lAVEETR [\
EKG

Nodal or extranodal biopsy,
bone marrow biopsy, CT/PET scan

JUDWIAA|OAU] JAAIT INOYIIM/YIM




Karaciger-disi tutulumun siniflandirmasi

Table 2
Classification of possible HCOV-related extrahepatic disorders (HCV-EHDs).

1. HCV-related extrahepatic disorders”

a. systemic: Cryoglobulinemic vasculitis
Other vasculitic syndromes (rare)
PCT, sicca syndrome
arthrtis, myositis

b. organ-specific: glomerulonephritis
peripheral neuropathy, CN5 inv.
thyroid/gonadal inv., type 2 diabetes
metabolic dis/cardiovascular inv.
ILD, lichen planus, others

b. constitutional: fatigue, chronic pain
fibromyalgia

Cc. malignancies:
B-NHL, other B-cell neoplasm
papillary thyroid cancer

2. Concomitant/overlapping conditions®
PSS, RA, SLE S5c, PM/DM, others

PCT: porphyria cutanea tarda; CN5: central nervous system; [ILD: interstitial lung dis_;
B-NHL: B-cell non-Hodgkin's lymphoma; pS55: primary Sjogren’s s.; RA: rheumatoid
arthnas; SLE: systemic lupus erythematosus; PM/DM: polymyositis/dermatomyositls;

% Regardless the strength of the assodation.

h Involving patients with HCV infection (with/without EHDs) and auto-immune diseases
definite according to current classification criteria (see text & references).



Hepatitis C-Related Extrahepatic Manifestations

Symptom/Manifestation

Potential HCV-Related Syndrome

Hypertension

Membranoproliferative glomerulonephritis
Nephropathy
Cryoglobulinemia

Lichen planus
Porphyria cutanea tarda

Skin disease Leukocytoclastic vasculitis
Cryoglobulinemia vasculitis
Purpura Cryoglobulinemic vasculitis

Leukocytoclastic vasculitis

Distal neuropathic pain

Membranoproliferative glomerulonephritis without cryoglobulin
Cryoglobulinemia-Membranoproliferative glomerulonephritis

Renal insufficiency Hematuria

Membranoproliferative glomerulonephritis without cryoglobulin
Cryoglobulinemia-Membranoproliferative glomerulonephritis

Lymphadenopathy Lymphoproliferative disorder
Cryoglobulinemia
Fever Cryoglobulinemic vasculitis

Lymphoproliferative disorder

Arthralgia, weakness

Cryoglobulinemia
Lymphoma
Cryoglobulinemic vasculitis




Mikst kriyoglobulinemi (MC)

= HCV ile ilgili gelisen sendromlarin en yaygin olani

= Kriyoglobulinler: 37°C’nin altinda presipite olan
iImmunglobulinler

= Hasta serumunun 4°C’ de tutulmasi ile presipite olan
proteinlerin (Ig) 37" C’ de ¢coziilmesi ile saptanir.
o Klonal olarak tip I, tip 1l ve tip 1l (Mikst) olarak siniflandirilir.

= HCV, MC tip Il ve lll ile yakindan iligkilidir

= Dolasan immun kompleksler orta ve kucuk capli
damarlarda birikerek klinik bulgular olusturur.

*Cacoub P, Gragnani L, Comarmond C et,al. Extrahepatic manifestations of chronic
hepatitis C virus infection. Digestive and Liver Disease 2014



Mikst kriyoglobulinemi

= HCV'li hastalarin %19-50'sinde
kriyoglobulinler +

o Bu hastalarin <%15 klinik olarak
semptomatik seyirli

= Artralji, purpura gibi hafif
semptomlar

= Raynaud fenomeni, akrosiyanoz ve
kronik kutaneoz Ulserler

= Duyusal aksanopati gibi hafif veya
motor polinoropati

= Yaygin vaskulit ve glomerulonefrit
gibi hayati tehdit eden semptomlar

*Cacoub P, Gragnani L, Comarmond C et,al. Extrahepatic manifestations of chronic hepatitis C virus
infection. Digestive and Liver Disease 2014



Dermatolojik hastaliklar

Porphyria cutanea tarda:

o Hepatik uroporphyrinogen decarboxylase
aktivitesinin azalmasi sonucu hastalarin kan ve
idrarinda artmis uroporphyrinogen

o Ciltte hassasiyet, kolay zedelenme, ezilme, hemorajik
buller, fotosensivite

o Kronik donemde cilt kalinlasir, hipo veya
hiperpigmentasyon, hirgutizm

= Porfiryall hastalarda HCV infeksiyonu sikhgi: tlkeye gore
degismekle beraber %40-50



Porphyria cutanea tarda




Dermatolojik hastaliklar

Lichen planus

o Tekrarlayan kasintili erupsiyonlar

o Agiz boslugu dahil derinin herhangi bir bolgesinde
= HCV ile infekte kigilerde oral liken planus sikligi %27




= Akut C hepatiti geciren hastalarin cogunda (%70-80)
kronik hepatit gelismektedir.

= HCV patogenezinde immun sistem aracili, metabolizma
aracil (oksidatif stres, steatoz, insulin direnci)
mekanizmalar rol oynarr.

= HCV'nin genetik degiskenligi ve hizli mutasyona
ugramasi sonucunda bagisiklik sistemi tarafindan
taninmasi zorlasir.



= HCV infeksiyonu, hem karaciger hem de karaciger disi
hastaliklardan sorumludur.

= HCV-karacigerdisi bulgularin klinik heterojenitesi
nedeniyle hastalar farkli uzmanlara yonlendirilebilir.

= Tum HCV ile enfekte olmusg hastalar, bir veya daha fazla
HCV-EHB'yu tanimlayabilen birinci basamak tani
prosedurlerinden gecirilmelidir.

= HCV-EHB suphesi olan hastalar, ikinci basamak, hedefe
yonelik arastirmalarla daha derin arastiriimalidir.



TeseRRiir

ederim

ayse.batirel@sbu.edu.tr



Akut Hepatit C Patogenezi

= Temastan 1-2 hafta sonra serumda HCV RNA saptanabilir.
= 4-6 hafta suresince HCV RNA hafif yukselir veya stabil

o HCV spesifik B ve T lenfositleri ve karaciger
iInflamasyonunun induksiyonu henuz yok

= HCV immun yaniti atlatabilir
o Hucresel immun yanit: 1-2 ay,
o HUmoral immun yanit: 2-3 ay gec ortaya cikar.

= Karaciger hasari (T lenfosit aracili) -
= Klinik bulgular Nadir gorilir

World J Gastroenterol 2013 November 28; 19(44): 7896-7909



Dogal immun yanit — IFN vs E2 ve NS5A

= Virus interferon (IFN)'un antiviral aktivitesine gesitli
stratejilerle karsi koyar:

= |FN:

o Protein kinazi indukler.
o Protein sentezini azaltarak replikasyonu baskilar.

= E2 ve NSHA:

o Protein kinazi inhibe eder.
o Protein sentezini arttirarak replikasyonu saglar.



Immun yanittan kagis

= “Quasispecies” | turumsuler:
o Yuksek replikasyon orani
o Viral populasyonun hizli farklilagsmasina katki saglama

o HCV polimerazin “proof - reading” kapasitesinin
olmamasi

= Baslangi¢c adaptif hucresel ve humoral immun yanitta
gecikme oldugunda quasispecies’in isi kolaylasir.

= Humoral immun yanit, viral populasyonda immun kontrolden
kacmaya neden olan quasispecies olusumunu ve viruslerin
kompleks bir hal almasini azaltir.



