H HOATITIAA C Q2 EZQHNATIKH NO202

OEOAQPOZ A. BOYATAPHZ

T. Eidikeuouevog A MaBoAoyikig KAvikng I'N.A “O EuayyeNIopoG’-cuvepyartng MNMav.
FaoTtpevrepoloyikng KAIVIKAS M.N.A “AATKO ™"

{ou — 2 Mapriov 2018



Q' Evjowo Zeuvipo Zoveniopevng ‘5”5}%
?’ f Iatpucic Exzaidevong s_{’f:!’q

Nogoxousiov «O Evayysiiopdéc»
Aﬂnva, 26 Osﬁpovapwu 2 Mapno» 2018

Aev VITXPXEL svrxpovsn evuxpepov-cwv
 UE TC TTXPXKXTW XOPNYOUVE ETXLPELEG:

N@VART:S JANSSEN ON’coLOGY ABBVIE;
17:1“‘ RIST'OL. MYERS SQUI?BQ TRONIC
K EDA, GENESIS, MSD IZER, AMGE

AS ‘l_! L1 AS_. GIL.EADZ‘% Al ol
- "“‘“ """’ AN A ;«. ;;!gi m

g AR Sy & - _ : : —_ o o - ~ a7
N L : Lt . e -
b v = e " K el S
- - 3 a | s g::ﬂ
i * o ‘ -: 4 Py - »
R 2 3 > - - ¥ . o
- . B il <™ - P ,. T el ). e 8] -
: . - - » %
. e - e T Rl B £
- h v R e o 52 R ——
“ : :
-~
. b > » ~
- s
. -
11

e



E¢wnrnotikeg ekdnAwoelg XHC

Kpvoodatpwoarpia

sicca syndrome

ApOpitida

OupeoeLdbonabeLg

B-cell non-Hodgkin’s lymphoma
16onadn OpopBomneviky mopdpupa

pakpoodatpvatpia tov Waldestorm

YV V V.V V V VY V

Porphyria cutanea tarda,

OMOAGG AsLxvag

Nedpkn vooog

ZA 2, avtioctaon otnv (WooUuAivn

kopdlaka cuppapata, AEE, aBnpwpatiki vooog Kapwtidwv

Awatapoyxn YVWolakwv AsLtoupylwv, KatabAwdn, xpovia konwon , dtatapoyxn rototntag {wng oxeTtl{opevn
LLE TNV LYElQ

ANAEG LN EMOPKWCE TEKUNPLWUEVEC( TIVEUOVLKN (VWoN, TIVEUOVIKA EUBOAN, UTTOYOVILOTNTA, TIPWLLLN
EUpnvonavon(?), LELWUEVN OOTLKN TIUKVOTNTA-aveETApKeLa Bit. D.)




O HCV é¢ev BpioketaL povo oto Amagp...

HCV / viral particles €xouv Bpebsi:
B, T Aepdokuttapa
I'Iegn&bepmd Movokuttapa

AevSpLTikd KUTTOPOL

Maykpeag

Kapbdia
ABnpwpaTIKr TAAK
Eykédalo

Nedpa

oleEAOYOVOUC aOEVEC




Erménuuodoyia

» 38-76% twv acBsvwv pe XHC Ba ekdnAwoouv touldxlotov 1 e€wnnatikn ekbnAwon.(1,2)

Table 1. Pooled prevalence and odds ratios for the hepatifis C extrahepatic mamfestations: a complete hist of included studies 15 in

Supplementary Table 1.

Extra Hepatc Manifestation Prevalsnce n Frevalence Odds Batio Mo of stadies inchided in
HCW (95% CT) in non-HCW (95% CT)* HEOW and non-HCW
(25% CT) {zample size)
Mixed Cryoglobulinemia (WC): 21 smdies (p=4, 143);
- AnyMC 30.1% 1675 11.50 7 smadies (p=385)
{21.4%-38.9%) (0.4-3_4%) 45529000
- Symptomatic MC (vasoalits) 4.8% 00
Chronic renal disesze (inclnding end- 10.1%a T.6%% Rick ratio: 1.23 14 smdies (p=3346_227
stags) (6. 7%%-13 4%) 4. Te-10.5%) (1.12-1.34) HCW;
o=1,6565,63] non-HICW)
Dhnabetes mallims 15% 1074 1.58 31 smdies (p=61 843);
(13%-18%) (%-15%) (130-1.85) 19 soedies (p=202,130)
Lymphoma HA NA Rick ratio: 1.60 14 smdies =*
(13534-1.84)
Lichen Plamns 1.8% 1.1% 2127 18 smdies (p=40,063;
{1.2%5-2.5%) (0.3%-1.8%) (1.41-5.66) 8 smdies (p=138.811)
Sjogren’s syndroms 11.8% 0.7 2.0 11 smedies (p=38,780);
(7.6%-16.2%) (0. 00%0-3.3%) {0.19-27 08 2 smdies (p=134.845)
Porphyria outanes tarda 0.5% 0.0 833 7 siadies (p=070.315);
{0.1-40.8) (0.0-0.1) {4.15-1751) 3 sdies (p=18.763_6448)
Fheumatoid arthrids 1.0%% 0.09%% 130 4 smdies (m=10,9707;
{0.020-2.0%5) (0008000 (1.52-3.7T) 1 zmdy (p=199. 568)
Diepression 245% 17.2% 2.30 12 smdies (n=139,039);
(14.1%-34.0%)  ({13.4%-21.0%) (131-4.01) 3 smdies (p=127_50)

1. D. V.Stefanova-Petrova ' World Journal of Gastroenterology 2007,

2. A.Galossi " Journal of Gastrointestinal and Liver Diseases 2007

3. Z.Younossi. Extra-Hepatic Manifestations of Hepatitis C—a Meta-Analysis of
Prevalence, Quality of Life, and Economic Burden. Gastroenterology 2016




Ovntotnta

» H XHC auvéavel tnv e€wnnatikn Ovnrotnta.

Table 1. Mortality Rates (Per 100000 Person-Years) and Crude and Adjusted Hazard Ratios of Specific Causes of Death by Serostatus
of Antibodies Against Hepatitis C Virus (Anti-HCV) at Study Entry

Causes of Death (ICD-0
Codes)

All causes

Hepatic diseases (155,
570-573)

Liver cancer (156)

Chrenic liver dissasas
and cirrhosis (571=572)

Other disorders of ler
(570 _R73)

Extrahepatic diseases

Cancers [140=239 axcapt
158}

Diabetes melitus (250

Circulatory diseases
(380=455)

Respiratory diseases

| Nephntis, naphratic l

AntiHCY (-, AntiHCY (£),

M=18541 (300772 W=1095{16970

parsorsyears) parson=years

Death  Morality Death  Mortality  Crude Hazard Rafio
Mo, Rate Mo. Rata (85% Cly

N3z 7088 262 15439 221 (1.85-2 K1)
112 372 83 4891 13.35 (10.08=17.73)

50 16.6 65 3830 2352 06.27-34.01)
58 18.3 18 1081 557 (3.28-9.46)
4 1.3 0 0.0 -

2020 6716 174 1054.8 1.58(1.37-1.86)
637 2118 5 3241 1.56 (1.18-2.08)
183 60.8 18 106.1 1.78 (1.10-2.89)
477 158.6 46 N 1.7311.28-2.34)
165 54.9 8 471 087 (43-1.78)

69 228 12 07 3.3 01.70-5.78)

Mei-Hsuan Lee for the R.E.V.E.A.L.-HCV Study Group.. JID 2012

Age-Sex=Adjusted
Hazard Ratio (95%

Cli
1.871.64=2.12)

11.83 (8.88-15.76)

Multivariata-
Adjusted Hazard
Ratio® (95% CI)
1.88 (1.66=2.15)
12.48 [8.34-16.66)

2056 (14.17-2084)  21.63 (14.83-31.54)

5.06 (2.97-8.63)

1.34 (1.18-1.56)
1.31 (1.00=1.73)

1.37 (84-2.23)
1.42 (1.05-1.93)

0.73 (36-1.48)

281 1.41-4.83)

5.38 (3.15-8.19)

1.38 (1.18-1.57)
1.32 (1.00=1.74)

145 (91-242)
150 (1.10-2.03)

0.71 (.35-1.44)

277 (1.49-5.15



» 1 €NTEVEN SVr HELWVEL TN BvnToTNTA IO UN
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v The mortality from non-liver-related diseases differed significantly between IFN-SVR group
and IFN-non-SVR group (P = 0.016), IFN-SVR group and non-IFN group (P < 0.001) and IFN-
non-SVR group and non-IFN group (P < 0.001),

v’ The eradication of HCV reduced non-liver-related mortality (HR, 0.439; 95% Cl, 0.231-0.834

Tada T. Viral eradication reduces all-cause mortality in patients with
chronic hepatitis C virus infection: a propensity score analysis. Liver Int. 2016




Kootoc

/

s 2tnV ALEPLKN TO KOOTOC TWV ££wNMATIKWV EKONAWOEWV yla To clotnpa vyeiag to 2014
avnABe ota 1.506 k. SoAAapua!!!(1)

/7

% Y& peAétn mou adopouoe otn NIAAla TO €100 KOOTOG avEPXETOL o€ 215 €k. (2)

TABLE 5 Estimation of total cost reduction assodiated with extrahepatic manifestations of HOW infection, according to sustained virological
response (SVWR), using meta-analysis applied to French healthcare costs
Study SVR/non-5WR relative HCW prevalence x Cost reduction SWR
Cryoglobulimemia vasculitis Gragnani et al 2016 <4 34.00°% 1.67% & 447 F21
Sise et al 2014 9 AAAAH 2.18%: 8 427 551
Saadoun et al 2016 24 A6 10%. 2.26% 8 742 351
Cacoub et =l 2002 149 4. 18% 2.491% @ 3246 501
Weighted rmean LA A5, 71%. 2.24%. 8 &68 198
End-stage renal discase Hsu et al 2014 2 8r2 GG T [eknic i 1 855 058
Hsu et al 2015 37 152 BE.&A% 0L % 2 486465 384
Weighted mean A BTO9% 0.03%
Stroake Hsw et al 2014 2 822 A 1% OL25%, 2 &3 ITS
Hsw et al 2015 a7 152 25.57% OL13% 1 353 459
Weighted mean MA 27.24% 0.14%
Miyoeardial infarction Hsw ot al 2014 2 822 A4 509%, LS5 11 239 119
Hsw et al 2015 37 152 25 34% OL48%: & 285 B63
Weighted mean MA 26700 0.51%
Dhiabetes mellibus Thompson et al 2012 1 0328 F1A8% 1.97% 14 117 Dieg
Cacoub et @l 2002 431 33.33% 1.90% 13 &446 437
Weighted mean i FoN F1.15% 1.95%

Cabculations were based on a total French population of 6503 million (2013), and a total HOV-infected pompulation in France of 192 700 patients 1%

1. Younossi Gastroenterology 2016.
2. Cacoub P. Aliment. Pharmacol. Ther. 2018



Kpvoodalpwoatuia

0 Kpuoodaipiveg : avocoodarpiveg mou kabilavouv in vitro oe Osppokpaocia
<37°C




Emiénuuoloyia

» H rmo ouyvn attia
kpuoodatpvatpiag n XHC. 19%
usa
v |30-100% avaAoya pE TN
4 I 7 e =
vewypadur repoxn (ubnAdtepn - @
’ 1 O China =
ETMTWON OTLC XWPEC TNC = =
Meooyeiou).
’ S513%
2e 12% - 56% twy acBevwv pe XHC
s ) 15 Lithwania
TEPOYEVELA Tretand 19% ssw
N Z28% -—
ULKTH KpuoGdatpvalpia Germany
(ouyvotega tiTou |l : HOVOKAWVIKA ==
’ I Framnces
OPACN PEVUATOELOOUG
14 I I m
apaybvta Evavtl TOAUKAOVLKWV e - Nl
1 m —
Spam == 46 e
SGreecs
12% 16%

29"‘& iran

S v S

Egvpt e

Wirey =1t
Qu et al. Clinical and Vaccine Immunology Figure 2: Prevalence of ayoglobulinaemia in patients with chronic HOV infection

M. Ramos-Casals Lancet 2012



NaBoduocioloyia




v' 10-15% pe kpuoodatpive; mmmmp KAWLKAE EKSNAN VOO0 (2% to 50%)

v' O kivbuvoc epdAvIonC ULKTAG KPUOODALPLVOLULIOG CUOXETIZETAL UE TN SLAPKELD TNG
Aolpwénc (etAola enimtwong 3%)

v/ Qvntotnta 25% otnv neviactia

v' SuvnBéotepn ekdAwon : tpLada tou Meltzer (mopdpUpa-apBpatyia-aduvapia) os

ouvbuaopuo pe BAAPN opyavwy .

30% vedplkr) ouppeTOXN(AEUKWHOTOUPLA, alpaToupia, EKMTwon VEPPLKAG Aettoupyiag).

Nedppwolkd ouvdpopo (21%) / vedpptidikd cuvdpopo (14%)

» 17% - 60% mepLdeplkn veupomabela (KUplwg KATW AKPWV-ETILOEWVOUEVO TN vUXTA)
> ApOBpitda 10%

» IMaviotepa

Faotpevieplko(Loxatpia , xohokuvotitda, naykpeatitida), KNZ, mvevpoveg(Siapeon

TIVEUUOVLKN (vwon, kupeAdikn atpoppayia), kapdia(ayyetitida, nepikapditida)



Oepamneia
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- Crtaneous ukers, - Rapidiy prosgresshee G
Ischasmla « CHS Irecheement

= Seyere neurcpatiy = Intsstinal ischa=mila

= G with renal failores « A heaolar haemorrhage
nephirotic sy ndroms

= Gl Inwokey ement

.

M. Ramos-Casals Lancet 2012




Npo DAAs

v

Ot aoBeveic mou metvyatvav SVR epdavilav onpavikn BEATIwWoN TwWV OUUMTWHATWY TNG

KpuoodalpLVaLLLKA G ayyeLitidag 44-88% ue mAnpn Udeon oe 33-46%

Axkopa kalt enti pun enitevéng SVR apketol acBeveic epdavilav kKAwvikn BeAtiwon mapd tnv

Lapia

AcBeveic pe unotpor) tng XHC peta tn Oeparmneia pe wteppepovn cuvnOwe epdavilov

UTTOTPOTIN TNG KPUOODALPLVALLLKNC OYYELITLOAC

Yrnavia o€ aoBeveic pe SVR epdavilotov UmoTporr) TS KpUoohalpLVoLULog

Saadoun et al. ARTHRITIS & RHEUMATISM 2006
Mazzaro C et al. Clin Exp Rheumatol. 2011



ZNHEPA

» H kpuoodatlpwvatpia dev emnpedlel tnv anoteAeopatikotnta tng Osparmeiag (SVR >90%)

» H pelwon/eéadavion Twv kpuoodalplvwV OToV 0pO ETMITUYXAVETOL CUXVOTEPO KOl
ypnyopotepa He tnv tpo DAAs emoxr) oANd eV cuUBASITEL XPOVIKA LiE TNV KALVLKN

avtanokpLon kabwg Kot pe To Babuo autng

» H pelwon/eéadavion Twv kpuoodalplvwV GTOV 0pO ETMITUYXAVETOL CUXVOTEPO OF

acyduntwuaukotm aoBeveig (4)

Asymptomatic —_— Syrmptomatic

E= ]
==
R
=
o 3
% =2 = =
= o
(o]
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o5 0.5 o=
Lo} r T T T e Ay 1
Ba=saolino ok 4 ECFT Waok 12 post trastrmant

Grangnani et al. Hepatology 2016

Saadoun et al. Am. J. Gastroenterology 2017
Sollima Rheumatology 2016

Emery GS Am. J. Gastroenterology 2017
Cacoob Aliment Pharmacol Ther. 2018

Sise M. Hpatology 2017
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» TANRPNC KAWVLKA avtamokplon : uPnAoTePn o€ SEPUATOAOYLKEC KOl PEUUATOAOYIKEC EKOSNAWOELS AN

TLEPLOPLOUEVN KAl KABUOTEPNUEVN OTLC VEUPOAOYLKEC KOl VEDPOAOYLKES EKONAWOELG.

» H Bvntotnta dpaivetal va HELWVETAL O oXEon KE TNV mpo-DAAs emoxn (5)

Ms)\ern NevpondOewa | Nedppomnabera XPOvoG Mepwkn avtandkpion (%) | MARPNG avtanokpion (%)
(%) (V) €KTipnong

Cacoob 50(?) 28,5(?) 11 unveg 40,7 55,6

Gargani 44 63 9 24 €B6. 64 36
12 eB6. 59 34
Sise 12 33 58 12 33 33
Emery 18 27,7 55,5 12 22,2 38,8
(1 urtotpomnn: Stdyvwon (0: fulminant CM )
NHL) (14,2 : severe CM)
Saadoon 41 51,2 12,2 24 9,8( 2 : emipovn VEPPLKAG 90,2
BAABNG- 2 veupoAoyLKAG)-
1 umtotpomnn

Sollima 7 71,4 42,9 24 14,2%

7

2

Aebopéva yla tnv mopeia Twv acBevwy pe cofapr- amelAntikn yia tn {wr Kpuoodatpvatpia tnv emoxn Twv DAAS adopolv akoua o€ TTOAU ULIKPO aplBuo

000EVWV Kol KOTA CUVETTELQ TOL CUMTIEPACHOTA SV UITOPOUV va Elval akoua achaln.



Neppwpa

1994 avadopad yia tpwtn ¢opd avénuevng enintwong XHC B-NHL
2,5 dpopéc avenuevoc kivbuvog og oxeon Ue yeViko mMAnBuopo(dal maso 2006)
Juyvotepa :

XoNARG kakonBelag (Aepdwpa oplakng {wvng, ONAaklwdeg, AeudOTAACUATOKUTTAPLKO)

DBLCL

H enintwon StadEpel avaloya e TNV EPLOXN LE KOTOVOWUN TTIOU OpOLAlEL auTh TNG

EMUMTWONG TNG KPUOGPaLPLVALLLLOG
Juxvotepa o aoBeveiC Pe kpuoodatpvatpia

Juxvotepa eEwAepudadevikn evtomnion




Oepamneia

~ % The NEW ENGLAND
JOURNAL of MEDICINE

ORICINAL ARTICLE

Regression of Splenic Lymphoma with Villous
Lymphocytes after Treatment of Hepatitis C Virus
Infection

Olivier Hermine, M.D., Ph.D., Francois Lefrére, M.D., |ean-Pierre Bronowicki, M.D., Ph.D., Xavier Mariette, M.D., Ph.D., Katayoun Jondeau, M.D., Virginie
Eclache-Saudreau, M.D., Béatrice Delmas, M.D., Francoise Valensi, M.D., Patrice Cacoub, M.D., Christian Brechot, M.D., Ph.D., Bruno Varet, M.D., and Xavier
Troussard, M.D.

CONCLUSIONS
In patients with splenic lvimphoma with villous lvimphocvtes who are infected with HCWV,

treatment with interferon can lead to regression of the lvimphoma.

N Engl | Med 2002; 347:89-94




Antiviral treatment in patients with indolent B-cell ymphomas associated with

HCV infection: a study of the Fondazione Italiana Linfomi

1.00

075

0.26

AT at any time
Never

Cumulative Proportion Surviving
0.50

4 HR=0.29 (95%%CIl: 0O.19 - 0.45) p<0.001

0.00

O 5 10 15
Time (Years)

N at risk
AT at any time 225 102 32
Newver 465 153 33

oo

> H amdavtnon tou Aepdwpotog otn Oeparneia oxetiotnke pe tnv kdBapon tou HCV-RNA (p=0.003)

L. Arcaini. Annals of Oncolog., 2014

** Ydeon napatnpeitol og mepinmov 75% twv aoBevwy pe Asepdwpa xapnAng kakonBeLag mou
Aappavouv avtiikn Bepaneia pe wtepdepovn



» H erutuyng aviukn Oeparneia npo tng epdaviong high-grade  H emtuyric avtukr Bepaneia petd tv enitevén Udbeonc
NHL, auv&avet tnv emBiwon twv acBevwyv petd tnv Udeon o€ high-grade NHL au€dvel thv emBiwon twv acdevwv

100%
~ 90% |

= — 80%

69 %™

70% -
*************** 60% -
50% -

40% -+

31 %

30% -

Hematological response (%)

P = 0.02

20% A

T ¥ T T T ¥
LE=] 20 =0 -0 so =D
OS (months) 10% -

Not infected (n=198) Infected, no AVT (n=40) 0% -
No sustained virologic response Sustained virologic response

Infected, AVT (n=26) Infected, AVT, SVR (n=10)

Michot JM. Antiviral therapy is associated with a better survival in patients

with hepatitis C virus and B-cell non-Hodgkin lymphomas, ANRS HC-13

lympho-C study. Am J Hematol. 2015

»H emutuxnc Bepameia tng XHC
; | HLELWVEL TNV EUdAVION VEWV
Nnn-llllz-:n: t'n il group !. ..... 262% N H L.

t lymphoma (%)

Log-rank test P =.1207

ce of

Interferon group

ive rates of incid

Kawamura Y. Viral elimination reduces
incidence of malignant lymphoma in patients

g0 ; ; - § with hepatitis C. Am J Med. 2007

.....

Follow-up duration (years)



DAAs

Direct-acting antiviral agents-based antrviral treatment in hepatitis C virus-infected patients vith low-grade non-Hodgkin lvmphomas—

Year No. of patients Diagnosis Genotypes  Crvoglobulinemia Antiviral treatment Virologic response NHL response
Rossotti ef al[38] 2015 1 SMZL Ib Yes (type 11 MC) FDV +DLV +RBV (16 w) SVR PR
Sultantk ef al[38] 2015 1 MALT MZL (breast, humeral shaft, cervical lvmph node) Ja Yes (type I MC)  SOF + RBV (4 w), then SOF + DCV (12 w) SVR (R
{ongoing at & m)
Carrier of af[60] 2015 3 1 Leukemic MZL 4 3 (type IMC) SOF - SIM 35VR PR
I MALT MZL (kidney) Ib SOF - SIM+4 Rix CR
1 SMZL Ib SOF - DCV CR
Lmetall6l] 2015 1 SMZL 2 No SOF +RBV (12 w) SVR CR
(ongoing at 17 m)
Arcaini et al]62] 2015 20 0 SMZL 1(n=13) 10 (30%) Various 19 SVR 4CR,2PR 25D1ED
1 NMZL (Nodal) 2(n=3) SOF-bazed regimens I CR
5 MALT MZL 3(n=3) 2CR.1PR.2PD
2 Leukemic MZL d(n=1) (+4Rixin 1 pts) ICR1PR
2CIL 28D
I1PL 15D

Merli M. Antiviral therapy of hepatitis C as curative freatment of indolent B-cell ymphoma.
WJG 2016
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FI1G. 2. DFS over the 532 weels of ih!ln“'m]:l in DAA-treated
and historical not-treated HCV patients (no DA A).

Persico et al. Hepatology 2018




Nedpikn voooc w¢ e€wnmatikn ekdnAwon tng XHC

» | Auénuévocg kivbuvog avamtuéng oTELPAPATIKAG VOOOU -TaxuTepn €EEALEN AOXETWC NTTATLKAG (vwong
KOpleg KALVIKEC EKONAWOELG :
MpwTteivoupla-UIKPOOKOTIKN aLpatoupia pe/xwplc Statapayuevn vedppikn Aettoupyia

2UXVOTEPQL

10 popEg ouxvotepn

)TIEPTAQLOTLKI OTELpapaTovEDPLTIOO OXETI{OUEVN LE KpUOODALPLVALLLLOL
aro anti-HCV - aoBeveic

voUTtepmAQOTIKI) oTelpapatovedpitida pn oxetllOpevn HE Kpuoodatlpvatuia

pavwéng onelpapatovedpitida. KAWLKA EpyooTnpLaKh Kat

ntaOoAoyoavatouikn ELKoOvVa
(dla pe Wlomadbn



Oepamneia

» H Bepaneia oxetiletal pe KAAUTEPN MPOYVWON tnG VedpLkr vooou(1)

» H Bepaneia pe IFNa odnyovoe o€ peiwon tng mpwrteivoupiac.(2)

Carmmalatawve Imncidence of CEID
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1.Hsu Y-C Association between antiviral freatment and extrahepatic outcomes in patients with hepatitis C virus infection. Gut 2015
2. Feng B Effect of interferon-alpha-based antiviral therapy on hepatitis C virus-associated glomerulonephritis: a meta-analysis. Nephrol Dial Transplant. 2012




PARK ET AL. HEPATOLOGY, Febmary 2018

TABLE 4. TICV Treatment Association with Incidence of CKID Using Time-Varying Cox- Proportional Hazards Maodel

No. of CKD Crude Incidence Adjusted HR of

Treatment Status® Person-Years Events of CKD? CKD (85% CI)
All HCV paotients (N = 55,818)

Minimum Effective TX 11,737 79 6.73 0.70 (0.55-0.88)

Insufficient TX 6854 69 10.07 0.85 (0.66-1.09)

Mo TX 118,698 1291 10.79 eference
Dual fhemopy (0 = 36660

Minimum Effective TX 81156 34 5. 58 0.60 (0.43-0.85)

Insufficient TX 3245 34 10,48 Q.82 (0.65-1.31)

NO TX 108,813 1190 11.70 efaronoe
Triple therapy (n = 35347

Minimum Effective TX 3469 18 5.48 0.59 (0.37-0.949)

Insufficient TX 3023 25 B .27 0. 72 (0.48-1.07

Mo TX 110,623 1197 10.82 Fafarencs
All-oral theropy (n = 4528)

Minimum Effective TX 2154 26 12.07

Insufficient TX 585 10 17.09 0.85 (OU39-1T.82)

Mo TX 114,224 1254 10.98 Refarencea

Abbreviadions: CI, confidence interval; CKID, chronic kidney disease; HCV, hepatitis C vims; HE, hazard mrio; TX, mearment.
*"HCV treatment status was coded as a dme-dependent covariare in the Cox regression model. Therefore, each patient may have a dif-
ferent weatment status durng the study follow—up.

" Per 1000 Person-years.
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Evidence for a link between hepatitis C virus infection and diabetes mellitus
in a cirrhotic population

Michael E. D. Allison', Tim Wreghitt?, Chris R. Palmer? and Graeme J. M. Alexander'

P Deprerrtaerent of Medicine, Uifversiey of Cambriclge Clinieal School, 2Clinfead Microbiofogy and Putlic Health Laboraiory, Addenbrooke s NHS
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{Reccived 7 April 1994)

Association of Diabetes Mellitus and Chronic
Hepatitis C Virus Infection

ANDREW L. Mason,! JounsoN Y. N. Lau,® NicoLe HoaNG,! KEPING Qlan,” GrRaEME J. M. ALEXaNDER® LizHE Xu,'
LINSHENG GUO,! SHERA) Jacon,! FREDRIC G. REGENSTEIN,! ROBERT ZIMMERMAN,* James E. EVERHART,” CLIVE WASSERFALL,S
NoOEL K. MACLAREN,® AND ROBERT P PERRILLO!

HeraTowroay February 1999
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Avtiotaon otnv WoouAivn

2.A. 2
Table 1 | Comparison of CH-C cohort and controls
without chronic liver disease
E v' The 7-year cumulative incidence yta toug avti-HCV +acBeveic CH-C ontrols P
) was 14,1%
8 015 - Caucasian, % 62,04 4+ 491 7255 + 1.59 00202
= African American, % 2351 + 3.66 10.50 + 0.86 <0.0001
L= Mon Mexican ATE + 1.98 A96 + 067 09192
™ Hispanic, %
E_ Mexican American, % 666 4+ LES 700 4+ 073 OBATZ
) Male, % 6658 £ 456 46,06 + 037 OO
= 0.10 - Age <45, % A3 T2 + 5.68 5191 4+ 0.76 R ETe T
o Anti-HCV+ Age A5 55 9% ALBS + 542 2040 4+ 0.5 OLOOON
1] Age 5565, % MW070 + 213 13.23 4+ 0.42 0.2582
e I Age =65, 3% 370 + L&) 1M.46 + 043 <0.00010
) Obesity, % 2295 + 420 2997 4+ 062 oOMna7
=) Visceral abesity, % AZT + A88 ABS53 + 073 07788
o 0.05 Insulin resista 9% 4430 J+ 587 313 &+ 086 CO3IA
— ‘—’mﬂ'ﬂ'— Type Il diabetes, % 12.66 -+ 3.50 7.36 + 0.26 01354
g Hypercholesterolaemia, % S808 + 520 6696 + 0.59 01079
= Hypertension, % A0.09 + 476 ZBE91 4+ 060 002010
= Excessive alcohol, %6 6.50 + 2.49 8.38 4+ 032 04465
E .00 - Smoking, % 7623 4 492 2985 % 0.B0 <0000
| I 1 || I I 1 ||
6 1 2 3 4 g B T B Predictor Type Il diabetes Insulin resistance  Hypertension
Analysis time (years) e J Lol 45 2osad 3sn | 206 070 3.24)
Caucasian race 046 (0.39-053) 062 (0.54-072) Mot significant
African American race Mot significant Mot significant 233 (204 265)
FIGURE 1. Cumulative incidence of type 2 diabetas batween anti=  Age, per year 1.06 (1.05-1.06) 101 (1.01-1.02) 1.09 (1.09-1.09)
hepatitis C virus (HCV)+ and anti-HCV— persons in A-Lein, Taiwan,  Obesity 3520300 412) 664 (580 760) 262 (236 252)
Hypercholesterolasmia 1.20 (1.00-1.44) 188 (Le4-2.15) 1.32 (L16-1.51)

during a 7-year period (1997=2003) (p < 0.0001, log-rank test).

Wang C. Héé iAC virus infection and the development of type 2 diabetes in a community-
Jaigaigtudy. Am J Epidemiol 2007

Excessivie alcahol

0.60 (0.42-0.85)

0.62 (048 -0.79)

141 (1.18-1.68)

Younossi ZM. Associations of chronic hepatitis C with metabolic and cardiac outcomes.
Aliment Pharmacol Ther 2013



EAANVIKa Aedopéva

®» 13% o€ aoBeveig pe XHC otnv EAAGSQ.(1)

® 19% og'ueAétn acBevwy pe XHC tou nratoAoyikou latpeiov tng A MaBoAoyikAg KAVLKAG
Tou F.N.A” O EvayyeAlopoc”(2)

1. Papatheodorivis GV. Diabetes mellitus in chronic hepatitis B and C: prevalence and
potential association with the extent of liver fibrosis. J Viral Hepat. 2006

2. 2. YePaoTiavog BA, BovAyapng ©A, FeAadapn XB, ALUTTEQOTTOLAOG AB, Avspeadng EA
4n  TaBoloyikr) KAIvIKr, TNA «O EvayyeNiouocy, ABrva. Mav. Tuv HmartoAoyiag 2017



HCV virus itself and
moreover the HCV
core protein
(interactions with
SOCS3 or SOCS7
expression and
PPAR-y and PPARa)

E Vanmi et al. f Digestive and Liver [isease 48 (20716) 105-111




OEPATEIA

v" Hnopouoia 2A 2 kat IR peiwve tnv mBavotnta SVR evw n emtitevén avtol BeATLwVEL TNV avtiotaon
oTNV WVooUALVN KoL mpootateVEL amo tnv avarmntuén 2A 2- IR

HOMA-IR AFTER AT SVR- avarmtuén 2A 2-IR
1.0 7
E 7 -
8 .
Lo -I
4 1ES+20d =
e "
2 %k L
A 1
i = Censoned —l
w = NR
- = ]—.
‘$UH - .2 - = CENEored
1.0541,66 E _[
1 1804077 .
o0
o 24 43 72 o5
¥ . T Follow-up (Months)
0 & 12 18 Fig. 1. Actuarial curves showing the chance of remaining free from
Time (Manths) rank: 13.8: P = 00M02Z). Impaired fasting glucose (IFG) andior type 2
r —_— diabeies mellitos (TZIDN) affer antivieal freatment was defected in S0
= =NF —=—RR —i—E\R vul of 430 susiained responders (11.6%) and in 74 ool of 304 non-
I responders {24, 3%).
Romero—Gog ZW. Insulin resistance impairs sustained response rate to
peginterferdr}“ [U§ribavirin in chronic hepatitis C patients. Gastroenterology 2005 M. Romera-Grimez et al | Journal of Hepatology 48 (2008) 721727



DAAs
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Bepamneia pe DAAs

0 regardless of liver fibrosis and BMI, a reduction in HOMA-IR at

2.42+1.85 was showed (p<0.001))

0 Overall, 76.5% of SVR patients showed IR improvements, of

which 41.2% normalized IR. Improvement of IR was strict
associated with HCV clearance, however, patients with the
highest levels of fibrosis remain associated with some degree of

IR

Luigi E Adinolfi. HCV clearance by direct-acting antiviral freatments reverses

insulin resistance in chronic hepatitis C patients. J Gastroenterol Hepatol. 2017



Kapéiayyeiaka Zuppapota

O H XHC anoteAetl avé€aptnto mapayovta Kivduvou Bavatou and KapSlayyeLlakd

cuppaporta.
150 Petta et al Gastroenterology Vol. 150, No. 1
HCV Control Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight IV, random, 95% Cl Year IV, random, 95% CI
Guiltinan 2008 73 10259 34 10259 31.8% 2.16 [1.43, 3.24] 2008 TR TR
Lee 2012 38 760 477 18541 34.8% 1.99[1.42, 2.80] 2012 ——
Vajdic 2015 59 14498 54 14048 33.4% 1.06 [0.73, 1.53] 2015 -

Total (95% CI) 25517 42848 100.0% 1.65 [1.07, 2.56] ---
Total events 170 565

Heterogeneity: Tau® = 0.11; Chi’ = 8.37,df = 2 (P = .02); F = 76% ? ' '

Test for overall effect: Z = 2.25 (P = .02) 0.2 E%rsltmlsz-H oV lin-usitlvesg

Figure 2. Meta-analysis of 3 studies that assessed the impact of HCV infection on CVD-related mortality, using the random-
effects model. ORs and 95% Cls are shown on a logarithm scale. Studies are amranged by publication year. Study names are
provided in the corresponding references.

Salvatore Petta. Hepatitis C Virus Infection Is Associated With Increased Cardiovascular
Mortality: A Meta-Analysis of Observational Studies. Gastroenterology 2016
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Indirect viral effect
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Chronic viral hepatitis, hepatic IR, “viral™ and
“metabolic™ steatosis, inflammation, oxidative
stress, fibrosis progression, peripheral
IR, and diabetes mellitus -

-

Replication within the

i J-""_L plague -, local inflammation
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Ischemic stroke

v

Atherosclerosis Cardiac disease

Juotnuatikn dAeypovn (TNF-alpha and IL-6, deregulation of adipocytokines, CRP,
soluble intercellular adhesion molecule-1,, soluble E-selectin and P-selectin) kat
0&eld0TIKO oTpe mmmmmp BAGPN oto evboBnALo

Auénuévn entimtwon XA 2, Avtiotaong otnv IvoouAivn

Autoavooia : Avoooloyikn avtidpaon evavtia o HCV lipoviral particles (LVPs :
HCV-RNA + structural viral proteins + apoB + apoE + apoCll + triglycerides +
cholesterol + phospholipids;) dnuioupyia cupnAokwy pe IgG and IgM ) low-
density avoocoouumAgypata mou GayoKUTTOPWVTAL OO LOVOKUTTOQO )
$Aeypovn
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ABnpookAnpuvon ctedpaviaiwv

Available online at www sciencedirect. com FUBLIC
L ||-' ] '_|

Public Health

journal homepage: www elsevier.com/puhe

Review Paper

Hepatitis C and risk of coronary atherosclerosis — A
systematic review

0.0. Olubamwo ', A.O. Aregbesola, J. Miettola, J. Kauhanen,
T.-P. Tuomainen

» XHC oxetiletal pe avénuévo kivbuvo kal mAgov coBaprc popdng avamtuéng
aBnpookAnpuvong otepaviaiwyv xwpic OPwS auto va petadppaletal o€ auENUEVO
Kivbuvo gpudaviong otedpaviaiov ouppapotog



Eniépaon tov SVR otnv otedpaviata kukAodopia
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Maruyama S. Myocardial injury in patfients with chronic hepatitis C
infection. J Hepatol 2013.
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H XHC amnotelAel aveéaptnto mapayovrta Kivbuvou Bavatou amnod AEE
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Follow-up Years
Mo. at Risk
Anfi-HCV Seropositives 1307 1304 1297 1281 1268 1259 1245 1231 1213 1198 1171 1148 1126 1107 1080 1054 1029 377

Anfi-HCV Seronegatives 22358 2229 22197 22088 21987 21869 217350 21614 21498 21338 21182 20991 20789 20589 20380 20170 19923 9940

Lee MH. Hepatitis C virus infection and increased risk of cerebrovascular disease. Stroke 2010



SVR kot AEE
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Figuare 2 || Interfercon-bassed therapy and strolbe-freces
survival rate in patients wwith chronic hepatitis O
imnfection. Interferomn-based therapy significamtiy
imocreasad the stroke—free survival rabte during a 7T —5S5-wyear
abservation pericd as estimated by the Kaplan—Alieier
rrretihvod (Lo -rank test, DR, IIBT, interferomn—
based therapy.

v' H Bepareia pe wrepdepovn HEIWVE oNUAVTIKA ToV Kivouvo AEE (adjusted HR = 0.39)

C.-S. Hsu. Interferon-based therapy reduces risk of stroke in chronic hepatitis C patients: a population-
based cohort study in Taiwan,” Alimentary Pharmacology &Therapeutics. 2013




ABnpwpatikn vOoog KapwTidwv

» 2002 cuoxEtion ywa mpwtn ¢opd XHC- aBnpookAnpuvonc kapwrtidoc. [1].

» O emumoAaocpog abnpookAnpuvong kapwtidwv eni XHC avépyetal oto 38% - 64%.

AveéAPTNTOC IPOYVWOTIKOC Iapoyovtag avénuevou IMT [2, 3]

» H napouoia aBnpwpaTikwyv aAAOLWOEWVY OTLG KAPWTLOEC oxeTileTal pe Tov BaBuo tng

tvwong. (52.3% with F3- F4 fibrosis (P = 0.008) (4)

1. Y. IshizakaN. “Association between hepatitis C virus seropositivity, carotid-artery plague, and intfima-media thickening” The
Lancet. 2002.

2. G.Targher. “Differences and similarities in early atherosclerosis between patients with non-alcoholic steatohepatitis and

chronic hepatitis B and C,” Journal of Hepatology. 2007.

Y. Ishizaka. “Associatfion between hepatitis C virus core protein and carofid atherosclerosis,” Circulation Journal. 2003.

S. Petta. “Caroftid atherosclerosis and chronic hepatitis C: a prospective study of risk associations” Hepatology. 2012.

=@




January 2016 Cardiovascular Risk and HCV 151

A HCV Control Odds ratio Odds ratio
Study or subgroup  Events Total Events Total Weight IV, random, 95% Cl Year IV, random, 95% Cl
Ishizaka 2002 40 104 1030 4680 20.2% 2.21 [1.48, 3.31] 2002 -
Ishizaka 2003 16 25 480 1967 7.8% 5.51([2.42, 12.54] 2003
Targher 2007 22 &0 9 60 7.0% 3.28 [1.36, 7.92] 2007 g
Bilora 2008 11 40 4 40 3.9% 3.41([0.98, 11.85] 2008 T T T
Tien 2009 7 53 27 452 7.0% 2.40 [0.99, 5.81] 2009 A
Caliskan 2009 16 36 17 36 6.4% 0.89 [0.35, 2.26] 2009 S Ea
Maostafa 2010 12 187 10 192 7.2% 1.25 [0.53, 2.96] 2010 —r—
Adinolfl 2012 91 326 74 477 23.1% 2.11 [1.49, 2.98] 2012 -
Petta 2012 73 174 40 174 17.3% 2.42 [1.52, 3.85] 2012 -
Total (95% CI) 1005 go78 100.0% (227)1.76, 2.94] &
Total events 288 1691

Heterogeneity: Tau® = 0.04; Chi* = 11.52, df = 8 (P=.17); F = 31%
Test for overall effect; Z = 6.25 (P < .00001)

0.02 0.1 1 10 50
Controls HCV positives

Salvatore Petta. Hepatitis C Virus Infection Is Associated With Increased Cardiovascular
Mortality: A Meta-Analysis of Observational Studies. Gastroenterology 2016
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EAANViIKa Asdopéva

53,1

AY=HMENO IMT AGHPOMATIKH MAAKA

H avixvevon aBnpwpatikwy MAAKWY CUCXETIOTNKE OTATIOTIKA ONUOVTILKA LLE TNV
napouoia unéptaonc (p=0,035).

Agv apatnpnBnke cuoxETon UETALL umEpTaong kot avénuévou IMT (p=NS).

YepaoTiavog BA, BovAyapng ©A, NeAhaddpn XB, AvutrepotmovbAog AB, Avspeddng EA
4n MaBoAoyikn KAvikr, TNA «O EvayyeAiopogn, ABryva. Mav. Tuv Hmatoloyiag 2017



loAoylkn KaBapon Kat enidpacn otnv OnPWHATIKN VOGO

/

Table 3 Mean carotid inbma-media thickness (IMT) (mm), and burden of carotid plague by infection status
Mever infected (192) Cleared infection {115] Chronic infection (187)

Carotid IMT (mm} Mean 9% Cl Mean 5% Cl p Value Mean 85% Cl p Value
Adpsted for age and sex 0. (64 to 0.74 0.1 (.66 to 0.75 0.9 0.13 070 to 0.76 0.4
Fully adjusted 0,70 (67 to 0.73 0,69 (.65 to 0.74 08 0,76 07wonn D
Carotid plaque
N (%) 10 [5.7%) 4 3.5%) 12 {6.4%)
OR, adjusted for age and sex 1.00 0.64 0.21 to 1.58 nA 1.68 0.77 to 4.56 0.2
OR, fully adjusted 1.00 0.32 0.06 to 1.64 0z 349 1.22 1o 9.97 0.0z

p Values compare either cleared or chrome infection group with neves infected.

Companizons of (8= for plaque use the never mfected group as the comparator (OR—1.00).

The Tully adpsted mode was adjusted for age, sex, systolic bood pressure, diabetes, fstog glicose, BMI, low densty hpoprotein cholesterol and smoking status

V UTLALPXOUV OTOLYXELO LE T VEGTEPA OVTLIKAL

A. Mostafa. Hepatitis C infection and clearance: impact on
atherosclerosis and cardiometabolic risk factors. Gut 2010



NevpoPuxLatplkeC eEKONAWGCELC

> 50% aocBevwv pe XHC gpdavilouv veupoPuxLOTPLKES SLATAPOXEG

Wuxlatpikeg Statpaxeg- katdbAwpn (30% aocBevwy -1.5 to 4.0 cuxvoTtEpPA A0 TO YEVLKO

mAnBuopo.(1)

Aratapaxn yvwolokwv Aettoupyiwv oto 17% (aduvapia cuykévipwong, GpuotLkr Ko

TIVEU LOTLKE KOTtwon, dtatapaxeg pvnpng, Bpadupuyiopo).(2)
Eribewvwpévn ototnta {wng oxetilopevn pe tnv vyeia (HRQL)(3)

O enutoAaopOC TNG KATAOALP NG KAl OL YEVIKOTEPEC OUVETIELEC OTNV TtoLloTNTA {WN ¢ dev
oxetilovtal pe Tn ocoPfapotnta TNE NIATLKAC VOOOU, Ttponyouevn PuXoAoyLK Katdotaon

KoL cUVVOONPOTNTA

1. Luigi Elio Adinolfi. Chronic Hepatitis C Virus Infection and Depression. Clin Liver Dis 2017

2. 2. Forton DM,. Hepatitis C and cognitive impairmentin a cohort of patients with mild liver
disease. Hepatology 2002

3. 3. Vahidnia F. Recent viral infection in US blood donors and health-related quality of life (HRQOL).
Qual Life Res 2017



Oepamneia

H kata®Awpn anoteAovoe ppayuod otnv cuppopdwon tne Bepamneiac pe wrtepdepovn. (1)

lotopLko KatdBALpng amoteAovoe mapayovta Kivduvou ekbnAwong véou eneicodiou
Kata tn Oepareia. (2)

H avtiiki Bepamneia €xel ouoxeTloTel pe BeAtiwon otnv yevikotepn mototnta {wnc.(3)

Aebopéva yla TNV eMidpacn Twv VEOTEPWV AVTLKWY otnV KatdBAwpn eival akopa
eAdxLoTa ap OTL Ta apxLka dedopéva daivetal va eival evBappuvtika-BeAtiwon HQRLs
peta to SVR.

pu—

Zdilar D. Hepatitis C, interferon alfa, and depression. Hepatology 2000

2. Wu JY. Influence of psychiatric diagnosis on treatment uptake and interferon side effects in patients with
hepatitis C. J Gastroenterol Hepatol 2014.

&, Bonkovsky HL. Reduction of health-related quality of life in chronic hepatitis C and improvement with

interferon therapy. The Consensus Interferon Study Group. Hepatology 1999



JUMTTEPACHOTO

Ot e€wnnatikég ekdnAwoelg tng XHC Sev eival omavieg Kal kootilouv o€ {weg kat xprpata !
H Bvntotnta pewwvetal peta tnv Beparmneial!l
H nnatitida C oxetiletal pe avénuévo kapdlayyelako kivbuvo.

OL ouoyxetioelg bev eival povo emdnuioloyikéc-n taboduactoloyikr) Baon dev €xeL akopa
SladeukavBel yla 0Aeg o€ amoAuto Babuo.

H Bepamneia pe ta veotepa avtlika £wval acpaAnc kat dev paivetal va Tig embevwvel-Ot
TIEPLOCOTEPEC BEATLWVOVTOL 1] KOL UTTOXWPOUV HETA Tt Oeparmeial!!
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Table 3

Univariate and multivariate hazard ratios (HR) of variables included in the statistical analyses assessing the development of impaired fasting plucose or
typel diabetes during follow-up

Variahles Univanate analys:s Cox-regression
HR (95%%CT) Adjusted TR [95%(CT)

Age (years) 101 (0.99 1.04) Pl

Cender 0.73 (0.48-1.12) P=10.13

Body mass index 109 (1.03-1.15) P=0.002

Family history T21DM 1.24 {0L62-2.46) P=053

HCV viral load (L) 1.22 (.0.68 2.12) P04l

Cenotype 1.27 (0.72-2.24) P=04]

AST (1UfmL) 1.004 {0.99-1.005) =085

Cholesterol (mmol/L) 1.02 (0.97-1.23) P =105l

Triglycerides (mmal/L) 1,003 (0.99-1.01) P=007

Iibross 1.14 {0.96-1.37) P=0.08 1.46 (1.06-2.01)
Steatosis 1.79 {0.96-3.35) P =006

Sustamed response (.45 (0.29-0.69) F=0.0003 (.44 (0.20-0.97)




HOMA-IR AS A PREDICTOR OF SVR
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Study mamme Statistics for each study Ddod s ratio amd 9 5% C1

Ddds Lower Uppen

ratio liwm it limnie Z-Value p-Value
Arcari ZI00éG 0,930 0,523 1,690 - 207 0836
Butt 20007 0,740 0,711 0,771 -14.540 000 [ ]
Butt 210309 1,250 1,201 1,301 10,928 000
Coppc Z015 ZF.441 0,558 21,221 1,331 0. 183 -
Enger 20014 - MMl (0,40 0,738 1.197 (0,502 0616
Engesr 2014 - 1A 1,220 1,049 1,419 2,582 O.010
Forde Z012 1,100 0,655 1.818 372 0. 710
Freiberg 2011 57T 0,542 1,736 -0, 103 L= -
Guiltinan Z008 Z.210 1.411 34672 3. 46H3 0,001 - —
Hesw 2014 0,99 O, GB2 1,375 =0,177 O B59
Lim 2014 1, 7&0 1,341 2974 2112 0035
Momiyvama 2005 1221 0,353 4,223 316 0,752
Murphy 2009 1,992 O, 808 4, 66F 1,6 0,138
Pothineni 2071 4 1,320 1,089 1,599 2,835 0,005
Pothineni 2015 0,723 0,235 2,223 -0,55658 0571 —_—
Ramdeen Z0008E 5,714 1,660 19, G002 2,771 0,0 -
Satapathy Z013 F. 120 1.371 FT.103 2711 o007 —,—
Tsai 2015 1,250 1,032 1,513 2,287 0,022 ||
Vassalle 20104 4, Z D 1,378 12,798 2,524 LT ] —_—-.
VWubkece 2015 - MI 2,290 2,221 2,361 53,109 0,00 -
VWubikece Z015 - 1A 1. 880 1.8E31 1,931 45,510 OO0 [ |
Yournossi 2003 0,530 o, 2000 1,402 -1,279 0,201 — -
Overall Effect L3282 1,103 1,732 2,810 0,005 -

B3 S i, e == LMD 001 o1 1 0] 1o

Lower in HCWV Higher in HCWV

Fig- 2. Subsroup analysis. Risk of ooronarny artery discase (CAD) in hopatites O winos-imdecied sabjoots and anindiected comirols. 9055 Ol 9955% comfidenoe imberal; HOW: hepatitis O wimes, B
myoscardial nfarotion; A anstalbde anging



Cvtohistopathological tvpes:

- MNIETL o (60 - - Ves Wes ves - Ves - Ves wVes
( - DLBCL | 3 (30 ves - - - - wes - wes -
- other 1 {17 Wes - - - - - - - -
DA A s therapy:
Sofosbuvir=ribavirin 2 (200 Ves - - - Ves wVes - - - -
sofosbuvir+simeprevir 3 (30 Ves wes - - - Ves - - -
zsofosbuvir-—daclatasir 1 {107 - - - - - - - - e
sofosbuvir+ledipaswir 4 {400 - - - Ves - - - Ves wes wves
B-INHIL. therapy:
IHOTIE 1 {107% - - - - - - - - WVes -
rituximmab alone 3 (30 - - Ves - Ves - Ves - - -
rituximab—+polvchemotherapsy & (60} Wes ves - Yes - e - Ves - e
sustained virological response OO0 Wes wWes wWes YTes YWes Yyes YWes wyes - e
B-IMNHIL. response:
complete response Q90 WEes Wes Wes Wes Wes vyes YVes wes - Ves
partial response 1 {107 - - - - - - Wes
Progression 0 - - - - - - - - - -

L. Alric. Antiviral Treatment of HCV-Infected Patients with B-Cell Non-
Hodgkin Lymphoma: ANRS HC-13 Lympho-C Study.Plus One 2016




OL vedtepec Bepareleg elval AMOTEAECUATIKOTATEG Kol KAAA OVEKTEC o€ aoBeveic e

otadiouv 4-5 XNN (Pooled SVR12 93.2%. Atakom Aoyw AEE-ZAE 2.2%). (1)

OL aoBeveic pe mpoxwpnUEVN vedPpLkr) vooo eival Atyotepo mibBavo va Adfouv Bepaneia

yloe T XHC akopa Kol TV EMOXA TWV VEWV OVTLIKWV.(2)

1. LiTet al. Efficacy and safety of direct-acting antivirals-based antiviral therapies for hepatitis
C virus patients with stage 4-5 chronic kidney disease: a meta-analysis. Liver Int. 2017

2. Butt AA et al. HCV freatment initiation in persons with chronic kidney disease in the directly
acting antiviral agents era: Results from ERCHIVES. Liver Int. 2017 Dec 22.



Study 1D ES (95% CI) 2E Weight
Adinolfi (2012) ; - > 5.21(258 1053) 1.90
Boddi (2007) - =» 4.40(1.40, 1390) ©O.79
Ishizaka (2002) —— 1.82 (1.56, 2.38) 35,12
Ishizaka [ 2003) C - } 5 61 (206 15.28) 071
Mostafa (2010) . 3. 49 (122, 2.97) 1.58
Petta (2012) . 2.11 (1.18, 3.73) 13.38
Tamgher (2007) Y 1.61{1.10, 2.50) 25.83
Tien (2009) ———— 0.77 (0.29, 2.07) 20,69
Crearall {I-sguared = 38.0%, p = 0.127) <;E> 178 {120, 2.32) 100,00
KOSTE: Yy fii mrs [ corn renclorn alTascts, i sbens '

1 l |}

o 1 10

COdds ratio

Figure 2. Forest plot for meta-analysis comparing adjusted OR of carotid atherosclerosis in HCW infected patients compared to that
in non-infected controls. Eight studies reporting unadjusted ORs were included. Unadjusted ORs from the included studies and the pooled OR are
shiown. Dimension of shaded OR for individual studies is proportional to their total weight in calculation of the pooled estimator.

doi: TO 127 1 joumal pone 01 06276 .g003

H. Huang. Is hepatitis C associated with atheroscleroftic
burden?2Asystematic reviewand meta-analysis. PLoS ONE,2014




OQupeocidonadela

» 10-15% AcBevaov pe XHC Exouv avTiBLpEeoEISIKG AVTICWUATA TIRIV TNV evapén Bepareiag

Hepatitis ( Infection ard Thyroid Disease/Anionelli ef al

Table 2. Thyroid Status in Hepatitis C Virus— and Hepatitis B Viros—Infected Patients, and Control Subjects from Iodine-Deficient
and lodine-Sufficient Areas

Control Subjects  Control Subjects
from an lodine-  from an lodine-  Hepatitis B Vimes—  Hepatitis C Viras—
Dreficient Area Sufficient Area  Infected Patients  Infected Patients

Characteristic (n = 389) {m = 268) (m = 86} (n = &30} P value
Mumber (%) or Mean + S0

TSH (plUfmL) 1.5 = 4.1 1.2 *+ 1.1 1.7 = 1.5 3.2 & 9.8 LR |
Free thyroxine {ng/L) 96 = 29 9.3+ 2 91+ 29 .0 % 527 (L0
Free triicdothyronine (ng/l.) 3T =09 I S 38 09 3.1 = 1.3 LT |
Anti-thyroid peroxidase antibody (LfmL) 42 * 127 47 * 144 51 = 114 127 = 467 OO0
Antithyroglobulin antibody (L ml) 38 = 187 41 *+ 186 37+ 85 124 = 560* LN
Anti-thyroid peroxidase antibody positive 47 (12) 27 {10} 11013} 132 (21" 0.0001
Anti-thyroglobulin antibody positive 39010} 24 (%) 910} 1o (17 )" .o
Either antibody positive 66 (17) A0 (15) 14 (16) 158 (25)* 00002
Both antibody positive 16 (4] 11 {4} 506 L7 (o) Q006
Hypothyroidism (TSH =4 pIU/mL) 12 (3) 13 (5) 304) 0.0001
Hyperthyroidism (TSH <2005 ulUfmlL) F9 (10 19 {7} 3040 EXAL 0.1

== L05 ve. all other groups.
TSH = thyroid-stimulating hormaone.

A. Antonelli” The American Journal of Medicine'' 2004
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Ficure 1: HCV thyroid infection may act by upregulating CXOCLIO
Eene SXpression and secretion in thyrocytes recruiting Thil hympho-

cytes that secrete IFN -y and TN F-x. These cyvtokines induce CXCL10
secretion by thyrocytes, thus perpetuating the immune cascade.

o
]

Poupak Fallahi et al. Autoimmune and Neoplastic Thyroid Diseases Associated with Hepatitis C Chronic Infection. *'International
Journal of Endocrinology’’ 2014,




Juxvotepa o€ yuvaikec / haplotype HLA DR-3 (1)

Juxvotepa o aoBevelg Pe Kpuoodatpvatpia

H wtepdepovn eixe wg AE tnv ekdbnAwon umoBupeoeldiopol
25-30% (1 otoucg 2 Ba xpeLtalovtav Beparneia)

H napouoia avtiBupeoeldikwy avilowpATWY TPo TNE Beparmeiag ATOV MPOYVWOTLKOG

Seiktnc kaBwc ka n avénon tou TitAou Toug

YPnAotepocg emumoAacpoc avamntuéng Onloetdouc kapkivwpotog O.R =2.8

Agv uTtdpyouv oTolxela pe ta vedtepa avtlika -mibavr) aAAnAemnidpaon pe tn

AeBoBupotivn(2)

1. Manns Hepatology 1999
2. Hoéner Zu Siederdissen C. Drug-Drug Interactions With Novel All Oral Interferon-Free Antiviral Agents in
a Large Real-World Cohort. Clin Infect Dis. 2016




Porphyria cutanea tarda

YV V V

YV V V V

H mio kown popdn mopduplog

Mewpévn evepyotnta dekapBofulaong tou oupomnopdupoyovou
E€wyevelc mapAayovTeq :

KortavéAwon aAkooA

AQYn olotpoyovwv

Ynepdopwon pe oidnpo

Yxedov mavta mapouvaoia NratonabsLog

ErtumoAaopog HCV Aolpwéng 50% (ue eupeia yewypadLkr) KATavoprn)
Ol aoBeveic pe XHC ekdbnAwvouv Tn vOoOo 0 ULKPOTEPN NALKLAL

Enintwon PCT otn XHC avépxetal oto 0,5%(younossi 2016)

Javier P. Gisbert. Prevalence of hepatitis C virus infection in porphyria cutanea tarda: systematic review
and meta-analysis. Journal of Hepatology 2003
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Ryan Caballes, F. Hepatitis C, porphyria cutanea tarda and liver iron: an update. Liver Int, 2012.



OEPATIEIA

» OAeBotopun R xapnAn d6on udpofuxAwpokivnc-attloAoyLkn Bepareia .

Normalization of urinary porphyrin level and disappearance of skin lesions
after successful interferon therapy in a case of chronic hepatitis C complicated
with porphyria cutanea tarda
J Hepatol 1995; 22: 249-50.

» Ocgpaneia pe wtepdpepovn pmoovoe va 0dnynoeL os €€apon N otnv umotporni tng PCT
HETA armod tnVv emtuyn Bepamneia auTAG

» H Bepaneia tng PCT mponyouvtav tng XHC



Table 2 Hepatitis C treatment details in 22 instances in 13 patients with porphyria cufanea tarda

Case Age PCT HCW regimen PCT Treatment HCQ during SVER
when status relapse infermuption treatment
treated before during or
{yvears) treatment after
treatment
1 45 Remission PEGIFM+ribavirim Mo Mo Mo Mo
46 Remission PEGIFM+ribavinin Afier Mo Mo Mo
47 Remission PEGIFM+ribavirin Druring Mo Mo Mo
45 Remission IL-29 + ribavirim Mo Yes .o
S0 Remissicn (DAS db Mo Yes Cres)
2 1 Femission PEGIFM-+ribavirim During es Yes es
3 33 Femission PEGIFM-+ribavirim Mo Mo Yes es
4 1 Femission F"EGIFN+rib-a'-.-'irin During es Mo .0
653 Remission Mo Mo @
> S5 Femission PEG bavirin o es Mo Mo
g4 Remission ‘ Mo Mo
& o4 Partial F‘EG'FN+FIDEI.‘-"II'II'I+|:-E|-EI|JFE'|"II Affer Dose Mo o
57 remission - @ reduction ko
Remission Mo
7 43 FRemission CNo Mo No
& 46 Remission PEG 7] -a'-.ririn g ] Mo Yes =2
9 59 Remission C ND) Mo Yes Cres)
10 62 Mot F'EGIFN+r|I:| awirin +tel.a prewir SAfier Yes Mo Mo
64 available Mo Ma Mao®
Unknowen
11 59 Partial C N9 Mo No Gres)
12 gl Remission PEGIF g +nbawnn Mo Wes Mo FI0
67 Active C Mo Mo Mo Gyes)
13 63 Active ui+ Fac+ribavinm TI0 Mo Mo Cees)

*Lost to follow up after documenting undetectable HCWVRMA at end of treatment

Abbreviations: PCT, porphyria cutanea tarda; HCY, hepatitis © vinus;, PEGIFN: Pegylated interferon; SOF: Sofosbuwvir, Simm:
Simeprevir, Led: Ledipaswvir, DAA, direct acting andiviral agent(s);, SWVR, sustained virclogic response (defined as undeteciable
HCWRMA at 12-24 weeks after discontinuation of hepatitis C therapy)

Ashwani K. Singal. Hepatitis C Treatment in Patients with Porphyria Cutanea Tarda. The American Journal of the
Medical Sciences 2016
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Figure 1. Dastmbation of SSNHL. by haistoldooical sabiypes according foe oSy iiy
b hecgratifis O wrrmas (HOCS ) andibodcddies 1m casc—coonimml sfodadeces. CCompeareson
befween poercoentare was carricd owat throgeh z-te=t . DL EBECL . difhases larose
B-ccll vmphomnma: SLIACCL L. small Iymphooytic/Tymphomadchronac Tympieo-
cyiic lenkenmin.

M. Libra et al. INTERNATIONAL JOURNAL OF ONCOLOGY 36: 1331-1340, 2010
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Victor Chien-Chia Wu. Comparison of cardiovascular outcomes and all-cause mortality in patients with chronic
hepatitis B and C: A 13-year nationwide population-based study in Asia. Atherosclerosis 269 (2018)
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Sicca syndrome- Sjogren’s syndrome

» Sicca syndrome (énpootopia-EnpodBaApuia) related symptoms have been reported in 20%
to 30% of HCV patients,

» whereas less than 5% of patients with a defined Sjogren’s syndrome are HCV-positive [the
presence of primary Sjogren’s syndrome related autoantibodies (anti-SSA/SSB) is
uncommon) In cohorts of patients with definite primary Gougerot—Sjégren syndrome,
HCV antibodies were found in only 4%—-11% of patients.

» Histologic examination of salivary glands in HCV-infected patients usually shows changes
different from those found in Gougerot-Sjégren syndrome, including pericapillary and
non-pericanalary lymphocytic infiltration, and lack of damage of the glandular canals

» |IFN-based AVT generally has scarce clinical efficacy, probably because in many cases, the
onset of symptoms is a consequence of gland destruction. There is no available data with
IFN free DAAs




ApBOpitida

EMUTOAQOUOC CUUTTTWHATWY o T apbpwoels : 23%.(1)
AANBNc apBpitidba oxetllopevn pe tnv XHC(HCVrA) : 4%-5%.(2)

Avo TUToL:

YV V V V

1. the more common symmetrical polyarthritis (SP)(kupilw¢ mnxeokapmikAg KoL AKPag XELPOG, Xwplg
peVpaTIKA 0lidLa,50%, Betikoc PM- anti-ccp yla Stakpion and aAndn P.A, Alyotepo MIOETIKN, 1N
AP popPWTLKA, XwpPic SlaBpwoelc-aANOLWOELS OCTWVKAL TTOU CUXVA €V avVTaTTOKpLVETAL OTA
avtipAeypovwdn)

> 2.

d the intermittent mono-oligoarthritis (IMO)(peoaieg peyaAeg apBpwoeLS KUPLWE KATW AKPWVY
Lot TTOSOKVNULKE, OTEVA CUVOEOUEVN UE TN KPUOODOLPLVALLLLKI oyYELTIOa Kol Ol KPLOELC TNC
ouvdualovtal UE TIC EEAPOELC TWV SEPUATIKWY EKONAWOEWV TNG KPUOODALPLVALULKNC OYYELLTLOOC.

Jupnmtwpatikn Bepaneia : hydroxychloroquine and low doses of corticosteroid.(emi pn
QVTaOKPLoNG KUKAooTopivn)

H xopriynon avtukng aywync Le wvtepdpepovn eixe aviidhatika omoTeAEoUAT
Zuckerman 2000 : 75% avtanokpion.(3)

Nissen 2005: emideiviwon PEVUATIKWY CUUMTWHATWY ota mAaiola tTng ARxXng vtepdpepovng(4)

1. Cacoub P et al. Extrahepatic manifestations of chronic hepatitis C. Arthritis Rheum 1999

2. Palazzi C, et al. Difficulties in the differential diagnosis between primitive rheumatic diseases and hepatitis C virus-related
disorders. Clin Exp Rheumatol 2005

3. Zuckerman E et al. Hepatitis C virus related arthritis: characteristics and response to therapy with interferon alpha. Clin Exp

Rheumatol 2000

4. Nissen MJet al. Rheumatological manifestations of hepatitis C: incidence in a rheumatology and non-rheumatology

setting and the effect of methotrexate and interferon. Rhneumatology (Oxford) 2005



DAAS

» Mia povo pelétn
» 15 aoBeveic apBpitida-apOpaiyia

» the tender joint count (TJC) and visual analogue scale for pain (VAS) improved (p = 0.001
forboth) while the swollen joint count (SJC) decreased at EOT (p = 0.001) but returned to
aseline values at 24 peta to EOT.

Side effects in group A were generally mild, but one patient developed deterioration of
arthralgia.

Shahin AA .Z Rheumatol. 2017 Aug




NaBoduacioloyia

Hepatacyte Lymphocyte
+ Chronic HCV infection *
L i
Polyoligoclonal B-lymphocyte

Hepatocellular carcinoma

expansion

N

Chronic antigenic stimulation

Alteration of immune function

B-cell lymphoproliferative disorder:
mixted cryoglobulinemia or monoclonal gammaopathy
of undetermined significance

B-cell non-Hodgkin's lymphoma

Figure 1 Main mechanisms of lymphomagenesis. HCV: Hepaitis C virus.
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