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Alcohol intake increases the risk of HCC in hepatitis C 
virus-related compensated cirrhosis: A prospective study 
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Background & Aims: Whether alcohol intake increases the risk 
of complications in patients with HCV•related cirrhosis remains 
unclear. The aim of this study was to determine the impact of 
alcohol intake and viral eradication on the risk of tiepatocellular 
carcincma (14CC), derompensatfon of cirrhosis and death. 
Methods: Data on alcohol Intake and vital eraeicariort were 
prospectively collected in 192 patients with compensated HCV-
related cirrhosis. 
Results: 74 patients consumed alcohol ;median alcohol intake: 
15 g(day): 68 reached viral eradication. During a median follow-
up of 58 months. 33 patients developed HCC. 53 experienced at 
least one decompensation event. and 39 died. The 5•year cumula-
tive incidence rate of HCC was 10.6%(95%Cl: 4.6- 36.6) in alhstan-
ers vs. 23.8% (95% Cl: 13.5 -34.1) in consumers (p : 0.OA71, and 
2.01 (95% CI: 0-5.8) vs, 21.7% (95% Cl: 14.2-29.2) in patients with 
and without viral eradication: (p - 0.002). respectively. The lowest 
risk of HCC was observed (or patients without alcohol intake and 
with viral eradication ;0%) followed by patients with alcohol 
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intake and viral eradication (5,7,X L95% CL 0-18.41), patients with-
out alcohol intake and no vital eradication (159% (95% Cl: 7.) 
24.71). and patients with alcohol intake and no viral eradication 
(29.2% (95% Ci: 16.5-41.9)) (p .r (3i$), in multivariate analysis, 
lack of viral eradication and alcohol consantption were associated 
with the risk of HCC i hazard ratio fora€cohol consumption: 3.43. 
95% Cf: 1.49••7.9"2, p - 0.d:)4). Alcohol intake did not influence the 
risk of decompensation or death. 
Conclusions • Light.to•modtrate alcohol intake Increases the risk 
of HCC in patients with HCv-related cirrhosis. Patient care should 
include measures to ensure abstinence. 
Lay summary: Whether alcohol intake increases the risk of com-
plications in patients with HCV-related cirrhosis remains unclear. 
In this prospective study. light-to•moderate alcohol intake was 
associated with the risk of hepatocellular carcinoma in rmtltivari-
ate analysis. No patients who did not ase alcohol and who 
reached viral eradication developed hepatocellular carcinoma 
during follow-up. The risk of hepatocellular carcinoma Increased 
with alcohol intake or in patients without viral eradication acid 
was highest wher• alcohol intake was present in the absence of 
viral eradreatiota. Patients with HCV-related cirrhosis should be 
strongly advised against any alcohol Intake. Patient care should 
include measures to ensure abstinence. 
x; 2016 European Association for the Study of the laver. Published 
by Esevier B.V. All rights reserved. 

Introduction 

Chronic hepatitis C virus (HCV) infection is a major public health 
problem. HCV infects an estimated 130-170mIllien persons 
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Research Article 
worl4wide and is res4aonsib€e for 150,00-S(54.O (tti) deaths per 

year `21. 1t is 01ke or itte mairt causes of ttstsatorx€hrlat ra-ci-

items } C) alto the most ern more indication Inc hvtr traitsptalt 

tatio.1 in many Ctiroptran roan{tt 5 i'1Raart cirrhovix has 

developed. HCC an'l de(on{pencatian of cirrhosis Occur at an 

annual incidence of 4 to S% 13,4(. 
The progrexsien of chronic HCV Infection depends on sevesrl 

host and env(rontnefstal factors. Among them, heavy a1CMWI 

intake is a well-known cofactor increasing the risk of cirrhosis, 

decompensation of cirrhosis. HCC and death in patients with 

hn)nic HCV infection 15-$1. previous studies bawA however, 

failed to identify a threshold level of alcohol consumption associ-

ated with an Im reased risk of contplicatiorts or dealt'. In 2001), 

Thomaseref. did not identify moderate alcohol intake as a risk fa'• 

for l tied-sfa8w aver disease slespile having fofkswed mace than 
11)01) llCY patieots for an asrtatee oft years i . Similar allots 

wets 4h'A%,  ed by attire 141. In a further cohost seedy. Ilght tts-
innderate atcritwi tomons}ttiti t was not ad inde}sen&ent rich far• 

for associated with advanced liver disease or liver-related death 

i 101. Oi• the ottef ;rand. One study found a synergistic dffedf of 

Itt v infection and the lonsump€ioet of less than 40g of atcodtol 

per Say with the development of HCC Ill L  Thus, whether light-
t4•nttxterate alcohol intake incteases the risk of complications 

in tiatients wilts flCv fetattdt tlultesis fetrrain3 unclear. 
The primary rb~eerfve to the maita$atnett{ of HCV inrettitr is 

viral eradication suite }aati0nis whit siasta,{ted vtrteaujcal 

responte (SVR) generally 4o not experience fibtnsis plugtesskor: 
and shoo, long-term improvement 11.!.12-lij. Howf»aet. data 

on the benefit of viral eradication in patients whit advriced dis-

ease are timtred. Some studies indicate that SVR is associated 
with better survival: in patients with extensive fibroses or c;rrho• 
sit 110'" 181, but few studies specifically focus 0n cifrhutic 
pat cries jl$$-201. Availai)le tiara inditilt' that prek°ntt With 
HCV-refatet cirrhosis are still exposed less risk of HCC after bar-

big reached viral eradication ;21,221. It addition. priests with 
SVlt are cx(tirsed to a higher risk of death from liver-related 

,causes thin non-infected people 1231. 
To the best of our knowledge. studies focusing on the interac-

tions between alcohol intake and viral eradication on the our -

come or +Merits cvitit 11Cv-related cichosis Mayo not yet been 
ptabiished, In this study, we scrugl{r to deter»tlne the impact of 
ateohoi intake acid vital eeadicMiatt on the rhslt of con?ldieltions 
in lxatsenls with 1l{V-related cirrhdaia. To mils stai we prospectively 
folttywrd a pp lion Pf HC'V patients with cuMPOWafed cfrslw-

sis. We rcll ec;rd itat.a related eta alcohol intake anti viral efddita-
tiiin, as well as data related to the occurrence of HCC• 
miecor:lpensation of Cirrhosis and death 

Materials and methods 
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by .ivt ogital exarltnatioo D oettper:ration was defined as any o(lhc following 
rvcnlo: presrnce of assists caaasmeJ by ultrxauod. vaskeal bleeding, spunta-
,serxis batted, pr•Oooitis defncd in Accordauue with tae reeammrsndatians or 
the bturnalionel Club of Ascites I27(, owe eeetpMMpathy vi ,anrdtre with a 
bianitrin level a311"fd1. The Siesndaay endpoint was liver.retated death. Deaths 
doe to 53CC or tksomprnsatton were rnnstdred as liver.refared. All other causes 
of deaths were considered non liver related. 

eafisrirol onofysir 

tiara were expressed at perc - 'age or median (455 Cf. t Analyses were co edurred 
using variance aratysis, the chi•iyuare ter'. cIve-s dell Fisher exact felt, Minn. 
Whitney U test. W0cow,st rest and twu.tampat ihnien-'s t row, when aepwtrtale. 
let w-up staalee at pail tscents tritest lime Urea tro•e patients sli'i alive at the 
tad of thestudy persod were tersoree at the tense of last cootact or on tierendter 
31 2015, whadwvet cattle earlier. rime rt •event was caki,lascd ecru the date of 
enroltmeto to the dale of ant sktecunn of HCC. decempenubots of cisnhosis or 
death. The hollowing strategy was used In the arrtssrarnt o(events. Only the first 
episode of decornpMsacion of cirrhosis or 13CC was taken into detain' WHY was 
cons lit fed a dominant toner over decanpematrert or curtiosis in p clients devet 
Going both cei ariCatsOM We used elrmdfatiyt Incidence functions to detrfine 
the pmhtdbty of an ellos"nl Sc a given time. at raammenuvJ (2R 'fee risk 
cr l.CC was rtetetlbec Salting Inn aeeh rnt dacmpensanon of eivholls a death 
keel noa•iiver•rdated causes as cornering asks. The risk of decompensalicn 
or drrhosis was deser,bed taking inrr account iitC of death irons wa s-fete. 
related rouses as mmpedng asks The ri sk of toenail death was esdmateC ailing 
into aaaant live tunsplarnahlan as competing r-ik The nsk of lhve:•r?ateC 
death alma t'>timated lekifyf iMO ,[Count dean) fN1'1 rnwf-ileerNelated tattier 
and li it Sramplantarlon It eenrpetrfg risks. Thu Gray's sett rest used to test 
Ifs .a1l rperilfr d,nerrnres , i•i:. Averageannaal rapes were eittma•ed a, nun. 
ben of events dryided by the number A persso-year at•dsk. All rcasdis Were 
reported with fort 95%conddenrt meeat 4955 Cl; 

We assessed the meats of n eat erad•eahca 0,1 the X clil tense of t1CC doom 
pensalistr of cirrbusn. death aid leer related death al lahrws First viral eradi. 
cation was considered to be a variable that could change over tint. For panenrs 
recehring attttvrral treatment sill rearking SVR. o)servartsn lane wit censored 
when suteectfal >n1rv,ral tteatntent was ended this choice was (ussillcd Of the 
flee that SVR potteries were all HCV lNA•cegattve at the end of a surctssful 
antiviral treatment. At p'ewousty perforated in ana&her study) It). patients leav-
ing reached SVR were cons:deted AS tron.SVC padtMs o0111 the end or the sac. 
cessful treahncnt. and thntafter as SVR pa antis until the cr 4 or rkt 0dh v-.us 
Second: the assoeiatu:n hetvrntt visit eradlcahoh Sod each emlpuint was tested 
in univadate arilysu ate!. when the p value was ,o; also n muiricatiare 
analysis. 

are rmidsxled kinivarrite analyses and ntalltiviriart Flee and ,ray prapvr• 
tional hazards mc•defs to ,dent:t'y factors asset ated with uCC, decumptrisatiun 
or dears' Only couariases with a p valve of lets than 

itla In the univa,tarr analysis 
were included in the at kiyaeiahte m'utel. Th avoid ti-is related to the effect of 
C01104aCly, wheel Chitd•tugh or MELD scores were istluded in mil ivartato Alto• 

ysfs. 

slob coiutrtdent vadabies were at considered, named rams 11401 were 
repMced with 955 Cis Alt reset were Swad»IM and a p value of less than 005 
was considered to be Slat:sheaky significant. 

Univariate analyses vitae performed using NCi 2007 software(tiCcc Keys-
ville, lit USA) Ping and Cray prdpoe1ional ltaWds modus and a ur'alauvc Inci• 
deny function were aratyscd wing Anaeoeda 2.7 a free drstribscton of Chu 
pytlertr ptoerammittg language python sollware Paaddasien Python language 
Refocarnm. version 2.7.). the p'vthon innately P.py2 (Available at: ittys j:pysr. 
3rsttarvtcrdjfIA.010v5) t0lInk python wan R 3.1.3 tRCofe ram i•otst, K: A lie 
ivage amt erwimnrretst for seidstiai cotonw.-rag. R Fovndaeicsr for Statistical 
Computing. Vienru, Autma. Ava•pble Sc, b•iprfrwww,0 progcl.orgj.) and the a 
kbtary ':mprsk' Iranb Gray (20:4). emprsk: itlb&t:ltrutlon Araalysrs of Conine,. 
htg Risk:. R package version 2.2.7. Available at' htlp:jKMR R•prna c:.o:g pack 
aFhfK;kr'.ki. 

Results 

Study popu(otion 

From January 2009 to December 2010. 257 conseci:tive patients 
with HCY-related cirrhosis were screened in 15 centres (Supple-
mentary Table I ). 18 patients were excluded because they wore 

Has antigen positive or because they had antibodies against 
human imtnunodefkiency virus (n•6). or because Child-Pugh 
score was s6 (r: - 12), An additional 47 patients were excluded 
because no follow-up data were available or because MCC or 
decompensation occurred before or within the first 3 mtsMhs 
after iticlution. Thus, 192 patients were included. The diagnosis 
of cirrhosis was made by liver biopsy In 111 cases, and by tran-
slent elastograptly or presence of unequivocal signs of cirrhosis 
in 81 cases. Patients for whom the diagnosis of cirrhosis was 
made with a liver biopsy were younger, were treated more Ire-
fluently. sod reached viral eradication more often than patients 
for whose the diagnosis of cirrhosis was made without a liver 
biopsy. Otherwise, tit's main characteristics did not differ accord-
ing to the realization of a liver biopsy. Median follow-up was 
58 monihs (95% Cl: 54-60). Table I shows The t:ltaracteristics of 
the 192 pace-its Included. 

Among these 192 patients. I l8 (6l%) were abstinent from 
alcohol consuntation during the whole study period. 48 of these 
were past drinkers, Among the 74 patients (39%) who consumed 
alcohol during follow-up. the median alcohol intake was 15 gJday 
(95% Cl: 5-20). 'There were 37 patients with alcohol intake 
510 gJday. 15 with alrnhol Intake between 10 and 20 gJday, 7 
with alcohol intake between 20 and 30 gJday and 15 with alcohol 
intake a30gjday. 165 patients elf;%) ttaderwenf antiviral treat-
meta (which was intefferon•free in 29 cases) and 158 reached 
SVR (41% of the patients who received an antiviral treatment. 
35X o€the entire suety population). Of these, 18 patients already 
had viral eradication at inclusion and 50 achieved viral eradica-
tion during the follow-tip period. 

HCC decoenpertsatiwt. death and rouses i(depth 

Clinical events occutrllsg during the study period are reported in 
Table 2. 

33 patients s17%) developed 11CC. 16 cut of I'18 abstainers 
(14%) and 17 out of 74 consumers (23%) (p - 0.09). The diagnosis 
of HCC was made using radiological criteria in 21 cases and 
through a live: biopsy In the 12 remaining cases. Among con. 
sunsets, patients who developed or who did not deveinp WC 
had a median alcohol intake of 10 and 20g pet day (p.. 0.6), 
respeculveht. lfence. drinking alcohol. not the amount of alcohol 
,Drake, was as5ut idled wish an increased hsk of HCC,1hus, all anal-
yses were (aeifasmed In abstainers and to consumers irrespectively 
of the smolint of alcohol consumed. 7 out o(158 patients with viral 
eradication (10%) and 26 out of 124 patients without viral eradica-
tion (21%) developed HCC (p • 0.06). Tobacco use was not associ-
ated with the occurrence of MCC, even in consumers. 

53 patients (28%) developed at least one decompensahion 
event. 32 out of 118 abstainers (27%) and 21 our of 74 consumers 

'28%) (p -08). 10 out of 68 patients with viral eradication (15%) 
and 43 out Of 124 patients without viral etadication (35%) devel-
oped decompensation of cirrhosis (p - (1.003). 

39 patients ;20%) died. Cause of death was liver-related in 26 
patients and Leon-liver-related In II patients 20 patients under-
went a liver transplantation (1(1%), 13 for HCC and 7 far decom-
persation of cirrhosis. 24 out of 118 abstainers (20%) and I S our 
of 74 cur:sumers (20%) died (y-1.0). Atftarg abstainers, cause of 
death was HCC In 4 cases (17%), decompensation of cirrhosis in 
12 cases) SO%). and non-lever-related In 8 cases (33%). Among con-
sumers, cause of death was HCC in 5 cases (33%). decompensation 
of c) rrhosis in 7 tacos (47%), and non-liver-related in 3 cases (20%). 
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2 out of 68 patients with viral eradication (3521 and 37 out of 124 
parents without viral eradication (30X) died (p 20.00); Among 
patients with vital eradication, cause of death was HCC in I case 
(511%) and non.l(ve(-slated in I case (50%). Among patients with-

Out viral eradication, cause of death was 14CC in 8 cases (22%), 
deconlpensalion of ciahosis in 19 cases (51%). and nn3-1i6e1• 
related in 10 cases (27%). 

Cuinufarive incldelKe of HCC nod factors predicting }iCC 

Tho S•yea( cumulative incidence rate of HCC was 10.6% 495% Cl: 
4.6- 36.6) in abstainers and 23.8%35% Cl: (3.5-34. t) in airohol 
consumers (p. 0.087) (rig. IA). Average annual HCC rates were 

2.3% :95% Cl- 0.1-4.7) and 5.9% (959 CI: 2.3-8.1) in abstainers 

and consumers, respectively. The 5-year runtuliltive incidence 
rate of H('C was 2.052(95% Cl: 0--5.9) in patients with vital erad-
ication and 21.752(9952 Cl: 14.2-29.2) in patients without v(rat 
eradianti) (p . (1002; (Fig. 18). Average annua! 14CC rates were 
0.4% (95% Cl: 0-1.8) and 5.4%(95% Ci. 1.5 .8$) in patients with 

and without viral eradication. respectively. In tirne•dcpendel:t 
nntl(svartate proportional hazards models, lack of vital cradica-

tlon and alcohol consumption were associated with an Inc*eased 
risic of 14CC ('6b33 3). Tobacco use was not associated with an 
increased risk or I ICC. 

The 5 -year cumulative incxience rate o(HCC according to alca" 

Ito) intake and viral e1adicatitx1 IS given in =u(t()Ictnc:daly I.111k' 1•l. 
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The lowest risk was observed for patients without akuhol intake 
and wits viral oral calioa (0%) foilowed by patients with alcohol 
nrakeanti viral i ratiiratinn(6)%j95%(l: 0-1R.4(),paIentewith• 

out alcohol Intake aced no viral eradication (15.9% (95% Cl: 7.1-
24.7(), and patientx with alcohol intake and no viral erdicatton 
(29.2%(95%C: 16,5-41.9) (p =O,OC9) (l rg. IC. 

Cumulative incidence of decompensotioit of cirrhosis and factors 
predicting decampensadon 

The 5-year cumulative incidence rate of decornpensation of cir-
rhosis was 16.4% (95% Cl; 10,8-26.0) in abstainers and 22.3% 
(95% Cl: 12.2-32.4) In Consumers (p-0.6) (ref. 3A) Average 
annual rates of decnmpensatlon of cirrhosis were 4.1% (9S% C): 
1 6.0) and 5.7% (95% Cl: 4 7-7.5) in abstainers and consumers. 
respectively. 71w 5-year cumulative Incidence rate of decompen-
sation of cirrhosis was 4.0%(95%Cl: 0-9.5) in patients with viral 
eradication and 26.6% (95% CI: 18.6-34.6) In patients without 
viral eradication (p=0.001) ('SO 28). Average annual rates of 
dccompensation of cirrhosis were 0.8% (95% Cl: 0-2.1) and 6.7% 
(95% Cl: 5.0-9.6) in patients with and without viral eradication. 
tespoc(fvely. Results of tithe-dependent muirivariate proportional 
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hazards models for predicting decompensation of cirrhosis are 
reported in fable 3. Viral eradication was associated with a 
reduced risk of decompensariorr of cirrhosis. 

The 5-year crtmidarive incidence rate of decon:pematint: of 
cirrhosis according to alcohol intake and viral eradication Is given 
in Sapp lemr•nra:y '!'ante 2. The lowest risk was observed for 
patients without alcohol intake and with viral eradication (2.9% 
(125% l: 0-8.7)) compared to other patients (p -11.0)2. 

Five-year naor(ufi(y. Jiver-rrlaied monolity and factors predir(irt8 
death 

The 5-yearcumulative incidence rate cf mortality was 19.6% 95% 
Cl: 11.8-27.4) °n abstainers and IS?% (9S% (I: 8.7 27.7) In 

Tattle 4. Wok senors tot err-tail ntortd try and rat tivtr.reiattd ma,taiity. 
.. .................. ........ . ..... .. . ...... . _... ._....:... . .............................. 

Monalar 

consumers ip-O7) (I•rg, 3AL Average antra€ mortality rates 
we; e 4 4%(95% CI: 2.6-8.9) and 4,1 %(95%Cl: 03-7.7) in abstai-kers 
and consumers. respectively. The 5-year cumulative incidence 
rate of liver-related mortality was 13,0% (95% Ci. 6.9-20,3) in 
abstainers and 13.9% (95% Cl- 54-22.4) in consumers (p. (1.
Average annual liver•,elatcd rnonalily rates were 3.0% (95% F.F. 
I.4-5.7) and 3i% (95% Cl: 02-7.6) in abstainers and consumers, 
respectively. The 5-yrr8r cumulative incidence rate of mortality 
was 2.0% (95% Cl: 4-5.9) in -patients with viral eradication and 
26.1% (95% Cl: 181--3(1) in patients without viral eradication 
(p e000) (t;g. 36). Average annual molt:!l:ty rates were OA% 
(95% 0: 0-1.8) and 6.2%(95% Cl: 3.3-€13) in patients with and 
without virai eradication, respectively. The S-year cumulative 
incidence rate of liver-related mortality was 2.0 (95% CI: 0-5.9) 
in :'oticats with viral eradication and 18,6%(95%CI. 11.5-25.7) 
in patients sv'ltlrarrt viral eradication (p e0M02). Average annual 
liver-misled t:rortaliity rates were 0.4% (95% Ci: 0-(.8) and 4.4% 
(95% Cl: 2.0.7.4) in patients with and without viral eradiation, 
respectively. Results of time-dependent multivariate propor-
tional hazards models for psedictiru, all-cause mortality and 
liver-related mortality are reported itt Table 4. Viral eradication 
was associated with reduced all-cause mortality and liver-
related :mortality. 

The 5-yea, cumulative incidence rates of mortality and liver-
related mortality according to alcohol intake and viral eradication 
are given in S;ylpiem-ntaiy Tae '3. Compared to other patients. 
-hose without alcohol intake and with viral eradication had the 
lowest risk of deatm (0%. p - (1.002) and the lowest risk c t liver 
related death (0%, p - 0.016). 

Discussion 

The math goal of his study was to prospectively assess the 
impact of aicoho( intake and vital eradication on the risk of 
HCC, decampeusarlort of cirrhosis and death in patients 
e.th compensated HCV-related cirrhosis. To the best of our 
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knowledge. this Question has not been previously addressed 
prospectively. Three main conclusions can be drawn. 

Firstly, alcohol intake was associated with an increased risk 
of HCC. As the median amount of alcohol intake was low in con• 
sunsets (15 gjday, 95% Cl! 5-20), we can conclude that light-to-
Moderate alcohol intake increases use risk of HCC in HCV 
patients with compensated cirrhosis. lie addition, the antoueit 
of alcohol intake did not impact the risk of HCC, suggesting that 
there is no safe threshold for alcohol in these patients. This Is a 
major finding as alcohol use and HCV Infection frequently coex-
lst t30t. Daily intake of small amounts of alcohol is usually con-
sidered non-detimemat to general health or to the liver, and 
sometItnes is even considered beneficial. Several studies have 
shown that the mottaiity rate in the general population is 
increased i'.s people who never drink alcohol compared to people 
who drink less than 20 g per day 1311. The results of the present 
study contrast with these concepts and with the results of the 
fist report of the CitVir prospective cohort study that has been 
recently published 1321. let this study, alcohol Intake was 
recorded only at inclusion and not during follow-up, and the 
follow••up period was very short, which may explain why alcohol 
intake was not found to be associated with the development of 
HCC. The mechanisms through which alcohol Increases the risk 
of HCC are not fully understood. Several lines of evidence indi-
cate that chronic alcohol use leads to multiple biochemical 
changes that could increase the risk of HCC. 1:131. Experimentally. 
moderate alcohol intake nay promote oxidative stress in HCV 
patients that may favor the development of HCC (1111. In addi-
tion, acetaldehyde, a key metabolite of ethanol, is considered a 
carcinogen that may alter DNA repair (351. Of note, tobacco 
use, a recognized risk (actor for the development of many 
tumors, was riot associated with an increased risk of HCC. nor 
was LIMI. 

The second key finding of this study is the increase in the risk 
of HCC according to alcohol intake and to the tack of viral eradi-
cation. Since SVR is a durable event Irrespective of the treatment 
type, novel inter(eron-free regimens should not outdate these 
findings, even if interferon-based therapies may comlilne antivi-
ral and antiprnlilerative properties. The lowest risk of HCC was 
observed in patients who did not use alcohol and Who reached 
viral eradication. None of these patients developed IiCC during 
follow-up. 11w risk increased with alcohol intake or in patients 
without viral eradication and was highest when alcohol intake 
was present in the absence of vital eradication. Thus, the risk of 
HCC was not completely abolished in patients who reacher: SVR 
which was expected since cirrhosis in itself is a major indepen-
dent risk factor rot HCC 121,22). 

The last conclusion of this study is that alcohol intake did not 
influence the risk of decompensation of cirrhosis or the risk of 
death. However. for these analyses. higher alcohol Intake and/or 
target amount of data may be required. Evidence obtained nsainiy 
from cross-sectional studies show that alcohol abuse is associ-
ated with liver fibrosis and liver cirrhosis in HCV patients, which 
results in higher liver-related deaths (56,13.361. On the other 
hand, viral eradicarior, was associated with reduced morality 
and liver-related mortality, which is consistent with the results 
of previous studies showing that curing HCV Infection results in 
reduced mortality rates 117,23.37.381 Unfortunately. our study 
was not powered to identify which patients with viral eradication 
will develop liver-related complications or die. Another point of 
interest concerns non-liver-related deaths. &lost of these deaths 

were due to cardiovascular events. Overall, non-liver-related 
deaths accounted fot 282 of all deaths. which is lower than in a 
recent prospective study (32J. One possible expianation could 
be that, in the latter study, deaths due to bacterial infection were 
considered as non-liver-related whereas they were considered as 
litter-related in our study when they resulted in liver failure. Non-
liver-related deaths were as frequent in abstainer; as in alcohol 
consumers, but numerleally lower in patients with viral eradica-
lion than in those without. All but one non-liver-related death 
occurred in patients without viral eradication. These results Indi-
rectly suggest that viral eradication could also protect against 
non-liver-related morbidity, as airway shown by others 1231, 

This study has several limitations, firstly. in cohort studies 
with no control group, prognostic factors other than alcohol 
intake or viral eradication might hamper rise validity of the 
results. However, patients were recruited in the same country, 
storing the sanne period using the same strict criteria. Thus, they 
were likely to have been exposed to similar risk factors. One fea-
ture that was only partially taken Into account was the Individual 
susceptibility of HCV patients to the effects of alcohol 1391, it is 
well accepted that alcoholic liver disease in the absence of HCV 
develops only it,, a subset of drinkers. It is hlitly, that such suscep-
tibility also plays a role in patients with Chronic HCV infection,. 
Another weakness is the assessment of alcohol consump:Ion 
according to patient declarations and not through the use of a 
standard questionnaire. In addition, a liver biopsy was not sys-
tematically performed. This point must he acknowledged ir, con-
sumers in whom alcohol intake could have increased liver 
stiffness, However, apart from a younger age and a higher access 
to antiviral therapy, patients for whom the diagnosis of cirrhosis 
was made with a liver biopsy had similar characteristics to those 
for whom the diagnosis of cirr`icsis was made without a liver 
biopsy. finally, the sample size was limited. Conversely, our study 
presents robust advantages. In addition to the strict selection of 
pa t ienis. the prospective design of the study enabled us to be con-
fident with the results. The annual rates of HCC and decompeasa• 
lion of cirrhosis were 3.63 and 4.7X, respectively, which is similar 
to those found in previous reports 13.4.40.41(. to addition, detailed 
analysis of the causes of death was performed. enabling us to 
study all causes of mortality as a cingle outcome as well as 
liver-related mortality using cumulative Incidence functions, as 
recommended (28). 

In conclusion. tight-to-rnederare alcohol intake increases the 
risk of HCC in patients with HC.V-related cirrhosis. There is an 
increase in the risk of HCC according to alcohol intake and the 
lack of viral eradication. Accordingly, patients with 1KV-related 
cirrhosis should be strongly advised against any alcohol intake. 
Patient care should include measures to ensure abstinence. 
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