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Abstract 

Introduction: With availability of direct-acting antivirals (DAA), most persons with 

inherited bleeding disorders are currently cured of hepatitis C virus (HCV) infection. 

The risk of liver-related complications following HCV cure has not been reported for 

this population. 

Aim: Reporting liver-related complications during long-term chronic HCV infection 

and following sustained virological response (SVR) in this population. 

Methods: Retrospective follow-up of a prospective single-centre cohort of HCV 

antibody-positive persons with inherited bleeding disorders. Primary endpoint was 

liver-related complications [hepatocellular carcinoma (HCC), decompensated cirrho-

sis, bleeding gastroesophageal varices]. Liver-related complications were reported 

separately during chronic HCV and following SVR, stratified for interferon-based and 

DAA based SVR.

Results: In total 309/381 (81%) HCV antibody-positive individuals developed chronic

HCV infection. Median follow-up was 44 years [interquartile range (IQR): 34-50].

Liver-related complications occurred in 36/309 (12%) of individuals with chronic HCV 

infection after median 31 years of chronic infection. Of 199 individuals with SVR, 97 

were cured with interferon-based regimens and 102 with DAA after median infec-

tion durations of 29 and 45 years, respectively. At end of follow-up, respectively, 21% 

and 42% had advanced fibrosis or cirrhosis. Post-SVR, seven (4%) individuals had a

liver-related complication, mainly HCC (n = 4). Incidence of liver-related complica-

tions 

!' 

per 100 patient-years post-SVR follow-up was.2 for interferon-cured and 1.0 for 

DAA-cured individuals (p = .01). 

Conclusion: Successful HCV treatment does not eliminate the risk of liver-related com 

plications in persons with inherited bleeding disorders. Due to higher baseline risk, '; 
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1 I INTRODUCTION 

incidence was higher after DAA than interferon-based SVR. We advise continuing HCC 

surveillance post-SVR in all with advanced fibrosis or cirrhosis.

KEYWORDS 
antiviral agents, cirrhosis, haemophilia; hepalo 
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1, f or products.1 Among the 703 of HCV-infected 

rlevefopedr nfect€on,1 z liver-re'-sty-.t nor-

at the m it causes of dcath r 1 [r +st 

tot c r; ipulation ' xt tel HC:V inr r ri r 

sonalrly estin. rmoeg poops ?rsherited lei `ii ° s as 

most individuals vi ,rs infected fusion wit I [- it ctor 

concentrates.3

E s s ^r .- ,`~~ s from an i i i,,( ri -,~ective r r: I I "I"Ted 

live I 'I (tic:atior l i itch, n"`ec... 

mate 

from the era of liousl,r ,n less effective it , r' r -i-based 

HCV therapy. Since then, tre of F-ICV has improved greatly 

ifl the intro rn of r°'( x antivirals (DAA) that achieve 

sus, --d vii ,. I r 95% of persons.5

A rugh considered tosubstantially 

redo-c the ri ins, this risk is not entirely 

eradic.ated.6,7 In the general i . pulation, liver-rein ( compli-

cations f t, SVR are more fi c after Dt„- 'I ;ed SVR 

han Idil. erferon-rn uc.ecl _lose ter 

ants with more - liver den sr ar, ible 
6,8 To our icn., not been renl;, yet 

es to persons er dir

issue is : ,s-rt to assess, as various HCV p, I eons may dif-

fer markedly in prevalence of factors associated w .r vourable 
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2 I METHODS 
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ts . i ile lvGt l tds), - for apl ox-
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2.2 I Data collection 
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rc>r stir encephalopathy,hepatorenal syndrome or jaundice. Secondary 

•ri , fni , rts were occurrence of individual liver-related complications, 

elated mortality and overall survival. 

defined previously,3.4 the date of first exposure to large pool clot-

€n = +actor products or c:ryoprecipitate was assumed to be the date of 

HCV infection. For the individuals in whom this date was unknown, 

the median date of HCV infection from the cohort was imputed (i.e., 

January 1970). For individuals born after this date, the median age at 

first treatment for persons with severe haemophilia in our centre was 

imputed. Median age at first treatment in or r c ntre was 1 year dur-

ing the 1970s and 1980s.14 Presence csf advr or cirrhosis 

was defined as any Fibroscan result >9.5 kPa, ifcf€a v- >d with radio-
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Finally, liver-related c:omplicatior e reported as 
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treatmen at the last valuation, liver-related com-

plication of d =ri v, 'richever carne first. This analysis was stratified 

for treatment t t is. interferon-based SVR and DAA-based SVR. 

Differences in incicir r- -ates between these treatment types were 

expressed as rate raf , f R) with 95%Cl. Data were analysed using R 
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3 I RESULTS 
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transmission s r r -ed before 1;' '1. off f ;s (14%) indivii. d 
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a' dy-gash cm ' complication 
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Spontaneous HCV 
clearance 

n=73 

Liver-related 
complication 

n=1 (1%) 

Included HCV-antibody positive 
individuals with inherited 

bleeding disorders 
n=382 

Successful anti-HCV 
treatment 

n=199 

Liver-related complication after 
successful anti-HCV treatment 

n=7 (4%1* 

Ever diagnosed 
with chronic HCV 

n=309 

Deceased or lost to 
follow-up before SVR 

n=103 

Liver-related complication 
during entire follow-up 

n=43 (11%) 

Liver-related complication 
during chronic HCV infection 

n=36 (12%) 

Chronic HCV Spontaneous clearance 
and in care after X20 years of 

n=6 chronic HCV 
n=1 

FIGURE 1 Flowchart. 
Liver-related complications were defined as the occurrence of decompensated cirrhosis, variceal bleeding or hepatocellular carcinoma. *One 
individual had a liver-related complication both during chronic HCV infection and after successful HCV treatment. HCV, hepatitis C virus; SVR, 
sustained virological response 
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FIGURE 2 Overall survival stratified by infection status. 
HIV-positive individuals with spontaneous HCV clearance were 
excluded from this analysis as the number at risk in this subgroup was 
below 10 at start of follow-up (n = 7). HCV, hepatitis C virus; HIV, 
human immunodeficiency virus 
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FIGURE 3 Liver-related complication-free survival stratified by 
infection status. Liver-related complications were defined as the 
occurrence of decompensated cirrhosis, variceal bleeding or 
hepatocellular carcinoma. HCV, hepatitis C virus; HIV, human 
immunodeficiency virus 
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TABLE I Characteristics of HCV antibody-positive persons with 
inheritec ;ceding disorders at their last clinical evaluation 

Ever diagnosed 
Spontaneous with chronic 
clearance HCV 

Number 73 309,

Total number of follow-up years 2944 12.839 

Median follow-up (years) 41(35-50) 44(34-50) 

Male sex 71(97%) 297(96%) 

Diagnosis fi  

HaemophiliaA z 54(74%) 250(81/) 

Haemophilia B 11(15%) 42(14/a) gT : 

Von W il{ebrand disease 6(8%) 8(3%) 

Others 2 (3%) 9(3/a) 

Severe bleeding disorder 53 (73%) 234(76%) 

Age  HCV infection (years) g  } 6 (1 22) SE2 18) 1a

Age at end of follow-up (years) 51(40-63) 52 (43-63) 

HCV genotype 

1` as 

29(9%) 

3 26(8%) 

4. 
r 

v 
a5.. '~ \ 

t 
~ ~~~ 3 ~.. ' ;7(2%)

T 5 0 s> r a o-iZ ~ .c~ v sax•• -c\ 

Unknown  a ; ' 73 (100/) ' X67 (22%) 

HIV infection 7(10%) 48)16%) 

HBV infection  s'-

Yti .HBsAg positive '%r,4(6V)  6)2/6 

HBsA ne ative,anti HBc . j ? 
N. 

g g 3 (32/0) 422 (40% 
positive . 5A -

History  of severe alcohol use 5(7%) 37(12%) 

Body Mass Index (kg/m') 26(24-28) 25(22-27) \` 

At least advanced fibrosis' 2 (3%1 110(36%) 

Child-Pugh A/B/C 1/1/0 74/26/10 

Alanine transaminase(IU/L) 22(16-27) 28 (18-52) 

spartate transaminase (IU/L) 24120-29) 26 (18--43) 

Platelet count ('101/,L) 236 (208 304) 215(156-262) 

Biliruhin (µcool/L) 10(7 13) 11(8-16) 

Albumin (g/L) 42(38-43) 42 (38-45) 

International normalised ratio 1.0(1.0-1.1) 1.0(1.0-1.1) 

number (percentai - than t` rl:ile range) unless oth-
rr r- noted. Anti-HBc, het es; HBsAg, hepatitis B 
uri:oce antigen; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human 
krnunodeficiency virus. 
lic individual spontaneously cleared HCV after >20 years of chronic 

aion. 
ncy factor II (ra =1), VII (n = 1), X (n = 4), XI II (ri = 2), or haemophilia 

arr ' .erirr=2). 
y, as :I n='>3,1a/hn=5,l.bn=74,1cn=1,unknownn=45. 

„week. 
rosc, Pa or :iological, histological or clinical diagnosis. 

'Loth were diagnosed with alcoholic cirrhosis. 

hepatotoxic HIV therapy in 1996, the incidence of liver-related com-

plications decreased in HIV co-infected persons. In those diagnosed 

with chrc,r 'c HCV mono-infection, liver-related complications started 

after :3E.! y. trs of chronic HCV infection, with increasing incidence after 

40 years. 

In the sub-analysis Including 150 individuals with ~35 years of 

chronic HCV infection without prior liver-related complication, 16 indi-

viduals developed a liver-related complication during chronic HCV 

infection. No significant association was found between being over-

weight and the occurrence of liver-complications (adjusted HR 1.1, 

95%CI .7-5.8, p = .9). Among 226 individuals with chronic HCV 

who had an ultrasound exa ,4 tlrin, 46/226 (25%) had their most 

recent ultrasound exarrr',in indicating steatosis. Twelve (5%) of 

these individuals hro t a ;=,r r-related complication before achieving 

SVR, which was not = i;Jed with an ultrasound indicating steato-

sis (HR adjusted for - Ii ai .I severe alcohol use: .4, 95%CI .1-3.3, 

p=.4). 

As t' -re were no cases of liver transplantation prior to development 

of all complication, onk, mortality v+ included as compet-

ing risk i sitivity analys !' ;inrPr~;, -r :ry F igure S1). In this 

analysis, ti r rice ofliver-r ns was similar to ti-re 

incide, t : r . :sure' c' - r ,ik cups. 

3.3 I Antiviral therapy and SVR rates 

p rrersons di, ̂  h it cc ;-ICV infect . 223 (72%) 

treated at least c i 4' ;rift-HCV therapy. SVR Percentages 

f,  `irsttr fi ientwith eron-based regimen were 40%(21/53) 

f n mone 742) for int rferon + ribavirin and 

foi fir s, or sac" D/-sA leron -t- ribavirin 

and 96% -  on -tree tic . I. based on second-

generation DAA. 

In total 199/223 (89%) of ever -treated individuals obtained SVR. 

C. 'Cr die -':sed v nic: HCV c:-

tr - 103 had thr.r u hefor- .I/R 

(r " . one individual i ~, ~~i ~i , , -fcer 21 rrs 

o" is HCV ir-rfectiui :.rdsix individual,. , >; r;ed chronically . V-

I while in care in January 2021. At end of follow-up, 6^; 99 

(: '1) successfully treat .f individuals had at least adi' i I is. 

L (serum biiiruh)rr, PT, ai!, grin 

V c Lost SVI'2 in ̀  .se 

y' _ rapy(re:suit.--:riot 

si 

3.4 I Liver-related complications following 
successful HCV treatment 

uw-up perSVi k; yew s(med _  16, IQR 14 

22) for the int i eron-a. coup (n = 97) and 385 years (median 

4, IQR 3-5) for the D,a., r.ured group (n = 102). Infection duration 
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TABLE 2 Liver-related complications and mortality after median 44 years since HCV infection in HCV antibody-positive persons with 

inherited bleeding disorders 

Complete cohort Ever diagnosed with chronic HCV 

Number 382 309 

Spontaneous Ever diagnosed 

clearance with chronic HCV HIV/HCV HCV mono

Number 73 309 48 261 

Data are reported as number (percentage, 95% confidence interval) 

Liver-related complication 1a (1, 0-7) 42 (14,10-18) 16(33,20-48) 26(10,7-14) 

Decompensated cirrhosis 1. (1, 0-7) 31(10,7-14) 15(31,19-46) 16(6,4-10) 

Hepatocellular carcinoma 1(1.0-7) 17(6,3-9) 2 (4,1-14) 15(6,3-9) 

Gastroesophageal bleeding 1(1.0-7) 10(3.2-6) 2(4,1-14) 3 (3.1-6) 

fiver transplantation 0 0 4 ................... _.... (1, 0-3) 0 4 (2, 0-4) 

All cause mortality 14(19,10-30) 83 (27, 22 32) 29 (60, 45 .74) 54(21,16-26) 

HI /AIDS 2(3,0-10) 18(6,3-9) 18(38,24-53) 0 

Liver related 1x (1,0-'7) 23(7,5-11) 10(21,10-35) 1.3(5,3-8) 

Non-variceal haemorrhage 1. (1,0-7) 11(4,2-6) 0 11(4,2-7) 

Malignancyb 4(5,2-13) 7(2,1-5) 0 7(3,1-5) 

Other 4(5,2-13) 16(5,3-8) 0 1.6(6,4-  10) 

Unknown 2 (3, 0-10) 8 (3,3-8) 1(2,0-11) 1(3,1-5) 

AIDS, acquireG, ;r ficiency syndrome; HCV, hepatitis C virus; HIV, human irnmu,.. -ncyvirus. 

eDiagnosedwi' out cirrhosis. 
5Maliunancies not rLrted to either HI V or HCV. 

was ;1 icar <zer among DAA-cured 'individuals (45 vs. 29 years, 

p -- " A; Tal: rr;d advanced fr )sis or cirrhosis at the end of 

follow-up was significantly more c rnon in the DAA-cured group 

than in tlr r =r Peron-cured fr 1'2% vs. 21%, p = .001). Seven 

(4%, 95%Cl " -7.2) f, r' „ rf ' pine liver-related complica-

tions follow VR, c lduals were linterferon-cured 

and four ":,` 'r"'d ( :a - , r -vents were F-ICC (n - 4), ascites 

(n = 3) an ,i bleed' ,- (n = 2). BCLC stage of post-SVR HCC 

was A (n = 2), C (n = 1) . .i D (n = 1). Median time between end 

of ci r , essful i .atnrent arid first liver-related event was 25 months 

-ilk/ r of these individuals had a liver-related c:om-

i:. t, ,R, with recurrent FICC following successful HCV 

.nrrt. 

Incidence rates of liver-related complications following SVR were 

significantly higher in the DAA-cured group than in the interferer;-

cured group (RR 5.6, 95%Cl 1.2-30' ' = .01). For individuals with at 

least advanced fibrosis, the differ r Between interferon and DAA 

was less pronounced with inc.ider i Fr"- ^f 1.0 and 2.2 per 10O 

patient-years in the interferon and ..,  ... , respectively (RR 2.2, 

95%Cl .5-11.9. p = .28). Four persons were diagnosed with HCC 

post-SVR, of 'r,ich three were de novr, ' iCCc. F-ICC incidence rates 

cr 100 inr persons with at leap-'. 

or k In n cured group and 1.6 

(RR 4.6. 1.4,p=.12). One indiv~u 

ual v ig DAA-based F, u' udicationhad a liver-related 

death. 

4 I DISCUSSION 

Following the . ` i , 'ffective DAA, virtually all persons 

with inherited bleeding disc =rs in our centre are now successfully 

ti their FICV . Although successful HCV treatment 

s reduces the risk of liver -related complications, a resid- 

u. i ' ii c ,airrs. In our cohort, seven (4%, 95%CI 1.6-7.2) of the 199 

s. fully treated individuals had a liver-related complication during 

rr Jan six years post-SVR follow-up. 

Or `ir r,gs on the CF t " finical course of DAA-cured individ-

uals v ' h i ;ers are in line with data from the 
Eurr -6CV pop 'r'this. This includes that 

ed event tel I `/R in was F-ICCr5.16 

e rates tende.' I ,igher after DAA-

h, 1, an interferon >id cure6.8 Irn lay, interferon-1 sed 

ti spies were used years before the in Juction of DAA th y, 

s' 1 F 'P:e.ntial risk ofrr'n ^by ^rr f +rr`'crrrnr of 

t Indeed or; Licru iii P',r istrc r, e, 

lion . of HCV cure. Of a, studies r er~-

e adliu°, , ferencesir~ '.aseline 

rristics demons ri.ed that S,, with DAA and interf, >n-

_7 regimens result HCC risk reduction. 6'8 Noncr' ~ , >, it 

ind'ivi3 . d with DAA ha'" r an lnh'nr, aer 

h; risk di erprevalenceoi rid 

k;nduratiorr. ,  ionce, post-SVR HC re 

f o DAA era. 
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TA 31 E 3 Characteristics of successfully treated individuals 
r. 

therapy type 

Interferon-cured DAA-cured

Number 97 102 

Age (median, IQR) (years) 

At start of treatment 37 (28-44) 49 (41-60) 

At end of follow-up 54(47 64) 52(45 63) 

HCV infection duration (years) 29 (23-34) 45 (38-48) 

Advanced fibrosis or cirrhosis a 20 (21%) 43(42%) 

Child-Pugh A/B/C 18/2/0 42/1/0 

HCV genotype c ~  x a

1 t c Ala ? i 36 (37%) :a w 90(88%) FAg 

2  
21(22%) i 2(2/ 

3  17(18%) f (6% 
r 

~ 1 (1 t) 3 (3%) 4 ° 

• 5  ( ° ) 0 11/ 

Unknown 21(21%) 1(1%) 

I IIV co-infection 9 (9%) 12(12%) 

No prior (Peg)-interferon 85(88%) 61(60%) 
treatment 

History of severe alcohol use" 9(9%) 10(10%) 

Body mass index (median, IQR) 26(23-28) „25 (22-28) 
(kg/m2 ) 

Platelet count (median, iQR) 

Prior to successful treatment 221(181.-271.) 206 (165 -254) 

Two to four year post SVI. 234(195-289) 228(185 270) 

APRI T1.0 

Prior to successful treatment 20/91(22%) 27/102(27%) 

Two to four years post-SVR 3/80(4%) 4/37(11%) sa

FIB-4 %3.25 

Prior to successful treatment 2/911:`

Two to fouryears post SVR 1;

Data are reported as number (per <. ess otherwis noted, Charac-

teristics reported at the net recent 4 u: jlsit, unf
APRI, AST to Platelet o Index; L>, ', i ct..actr
Fibrosis-4 Score; HCV 'irus an immunodc :decry 
virus: IQR, interquartile range; SVR, sustained virological response. 
Defined as a Fibroscan result >9.5 kPa or radiological, histological or 

clinical diagnosis. 
t Defined as an alcohol intake > 20 units per week. 

Th =ost-SVR HCC incidence of DAA-cured individuals with at least 

advr I> observed in our study was above the threshold for 

cost active post-SVR HCC surveillance of 1.3% per year reported 

i -ent analysis from Canada.17 Validated a:stic tools to 

ity patients with cirrhosis having a suffi risk to omit 

i"-C surveillance are not yet avai [able.' 8,19 FUI non-invasive 

tools for the assessment of fiver fibrosis are insufficiently accurate in 

detecting fibrosis regression following SVR.18,20,21 •thus, in our opinion, 

continued bi-annual HCC sun°veilianc:e vv'ith ultrasound ± alpha fetopro-

TABLE 4 Liver-related complications following successful HCV 
treatment 

Interferon-cured DAA-cured 

Number 97 102 

Follow up since SVR 

(years) 

Median, IQR 1.6(1.4-22) 4(3-5) 

Group total 1626 385 

Liver-related complication 3(3/s) 
R .` 

4(4/0)b

after SVR" 

Per 100 patient-years .2(95% Cl .05-.5) 1.0(95% Cl .3-2.5).. :

Per 100 patient-years 1.0(95% CI .2-2.7) 2.2(95%C1.7-52) 
(only F3/F4`) 

Hepatocellutar carcinoma 1(1%) 3 (3V/
after SVR. 

Per 100 patient-years .1 (9`i%C1.003-.3) .8 (95% Cl .2-2.1) 

Per 100 patient-years .3(95% Cl .02-1.6) 1.6 (95% Cl .4-4.4) 
(only F3/F4') 

Liver-related death after 0 
SVR ~ ~

r
L 

Per 100 patient years 0 3 (95%Cf .01-1.3) 

Per 100 patient-years 0 5(95/0C1 .03-2.7) 
(onlyF3/F4`) ~ :' 

All-cause mortality after 4(4%) 4(4%) 
SVR 

Per 100 patient-years 2 (95°l° C'1.8 591 1.0(95°,C1 3 2.5) 

Data are reported as number (percentage) or incidence (9; % confidence 
interval) unless otherwise noted. Cl, confidence interval; DAA, direct acting
antivirals: HCV, hepatitis C virus: IQR, interquartile range; SVR, sustained 
virological response 
a Defined as hepatocellui,ar carcinoma, decompensated cirrhosis or variceal 
bleeding. 
"One 

_ 
~di 'dual had a livery fated event prior to (hepatocellular 

c.al ~r rrs ur a r-comer' ha it, -6s ra, Marc inortr `c kicr rind SVR. 

ti.5 kPa or 
1 diagnosis. 

tein 1 st-SVR for individuals with bleeding disorders and HCV-induced 

ac - ! . I , justified ce with current 

HCV and HCC guideline, e gene i ion.19.22,23 

Being overweight after 35 years of , )nic f °V infection was 

n iii .ntly as, `r, c.urre of liver-related 

c:. during; g~tiiuug h BMI is as:so-

c . hrepatic ste dividuals.24 there is 

i ency in literature i utrorr between being 

weight and accelerated ion in HCV patients.10,25 

A recent analysis of a large so on inpatient discharge 

ds r tf - ;:USA indicate ' r, I hepatitis (HASH) 

d air lCC C cc ated with HCC 

a ,, v,4Llr hae a.26 Fc, „ U, .; , ,1thout advanced 

I it s:sis or irrhosis, ad c tonal HCC risk facto I, as NASH, HBV 

in r: lion severe ail ,Irol use can justify con 4 . -„ liver fibro-

sis assessments following successful HCV treatment, i lata on 
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epidemiology and fir al rut rrr rs of NASH in people with inherited 

bleeding disorders are st l i. rlr rg, and are therefore an important 

topic for future research. 

In the previous analysis of our cohort in 2012, the majority of 

included persons still had chronic HCV infection4 and after a median 

duration of 33 years, 9% had developed a liver-related complica-

tion. For the current analysis, median HCV infection duration was 
rextrrrd„ d t,, l~ vrkn d complications during chronic HCV infection 

Although median inf m duration was not 

to successful antiviral tl rr, ,v_ ncidence of liver -

related during ca anic F "t ire` rf: fn had increased 

further. Sf --e DAAs vc for individuals 

rr -'vanccc na += f \fir <rr n ter, a ,,, n -„rr` were 

th de nova I

[dentifled, in,''r;. -n tl ..t r, ilei.c.c "sr nr rI mod, ae. 

>l-rs; t,h, fr ;rrv, r-rg introd .ti,;rr l AP trhvslc ore 

remain aware of the risk of liver-relal 4 r "sr s, even after 

35 years of ic:at'nn-free chronic I V 'inlet*` ;n and after SVR. 

tlsis ui ' "r~set t `r rr ante of f ne arrival of DAAs 

r h a 1 r r r,rrnount in is population with 

unii nrn, long,;

To our knowledge, our slur?~, ring the first to report data on 

incidence of Gr fated cr r li t' rk i ` "r fiersons with 
J bier r 'll,orders. Th, „ ,t in, r a centre that 

vides car.,„ .. s; rra part r if- r~. ,~ I .., ~t g , ,-: ='rlaulation, 

ti vory I;?r -r tent r infected 

y to - °r° study. The 

sure; , liven  ated eompll_ a` 'r'ing chi :"^.c HCV infec-

tion migh rr,tirnate the incidence E ,„ at the end o{ ,r11ow-up, 

as c , due to suc:ccx< -ful treatment was riot ,. - tely ran-

ease of patients v n,.rr, .,r h.rr„nced liver cr: aring a 

lov_ r chance of achieving, I i r 'n—base'

the exact date of HLV seroc:oriv

ing was riot available at the time of 
'..CV tie : rnission. As previously 

described,3.4 the date of first expo, re to large pool i actor 

>raducts or c:ryoprecipitate was use h was freei allowed 

levatedtransanilne lrr,'i  +` rn-A. non-B he, - 'r. 28

irthcsrrrsore, our be, st advanced fiver ' p is ii any 

suit was X9.5< ',, ! gave falsely classifies ;sire indi-

viduals as ha ,,, at least advat d fibrosis, because sevr rI factors, 

such as infla ition and a non-f ate, can lead to overesti-

mation of fil "trerefore, th , ,r of post-SV"' `r r-related 

complrcatiorrc , iduals def' I ngr at least Aro-

sis will ha„ r In'— i rer. In 'r o ,,ression or r c on of 

Fibrosca .'R car, s >n despite bloc;`,. ~` _,Jng per-

sisterrt c iosis.20'21 Thus, we chose this defli ' : vrs to reduce the 

chance of mis ,g individuals with at least ad, sis post-SVR. 

-, not performed for stagi - 7's in 

be wit`'. `Y i PE, d - to 

I ' tost-piur~

i r,entc. Furtl i SH dui.. .., , not s >i.ern-

atic> ;efts paranie.ter measurements 

duri < ,va only recent se available irr our centre. 

Also, Sir .; .oafs who deceased before 1992 were not retrospectively 

tested for HCV antibodies. Therefore, some e= rvlrr rir; `ai , ty in HCV-

infected persons from our centre might have bet 1. However, 

this effect was likely small, as liver-related mortality was uncommon 

among people with haemophilia in these days 2 9 Furthermore, post-

SVR fiIr,, °-rip of DAA-cured individuals was still relatively limited, 

prec son liver-related complications during 

Garr n f it rc>.t-DA ll`y, in comparison to the previous 

fc ,im ,p studies,3'4 tl e rsI rf ; tl rr current analysis was smaller as 

tv c ifrrs from the l r previous report) were not 

ficipate In thr:- c.rn, re,;(: v. wrl_ dce to Brexit and Covid-19 

ur rreseen circumstances. Due to the smaller cohort and the limited 

ni `fiber of post-SVIt liver-related complications, we were unable to 

ors of post-SVR liver-related complications. 

5 I CONCLUSION 

Nearly all HCV-infected persons with inherited bleeding disorders In 

our centre have achieved HCV clearance. Nonetheless, our data show 

that a residual risk of liver-related co ps ations remains following 

SVR. Presumably due tohigl r wise sslr irs dente of liver-related 

complications following DAA , i ,Fir ti trr ,Mowing interferon-based 

treatment. Therefore, we st :r iy ,tv se continuing bi annual HCC 

surveillance in all persons w .c iv ,: iced fibrosis or cirrhosis prior to 

successful DAA treatment,. 
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