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SOFOSBUVIR AND DACLATASVIR THERAPY IN PATIENTS WITH HEPATITIS
C RELATED ADVANCED DECOMPENSATED LIVER DISEASE (MELD > 15)

Introduction:

Antiviral therapy for hepatitis has the poteral to improve liver function in patients with
decompensated cirrhosis. Data on treatment outcomes in this population ate limite

Methods:

We prospectively collected data on patients who satisfied the minimumediateri
transplantation in decompensated cirrhosis who commenced sofosbuvir/dactataZ4r
weeks under the Australian Patient Supply Program (TOSCAR) and analysed outcomes
including SVR22, death and transplant.

Results:

The study‘included 108 patients (M/F,79/29; median aged&&yChild-Pugh 10; MELD 16;
genotype 1/3,55/47). All patients received sofosbdatfatasviand two also received
ribavirin. On intentioAto-treat, the SVR12 rate was 70% (76/108). Seventy-eight patients
completed-24=weeks therapy. SVR12 was achieved in 56 of these patients on per-protocol-
analysis (76%): SVR12 was 80% in genotype 1 compared to 69% in genotype 3 (p=0.41).
Thirty patientsfailed to complete therapy. In patients achieving SVR12, median Mdiid D
Child-Pugh fell from 16(IQR15-17) to 14(1P7) and 10(QL1)to 8(7-9), respectively
(p<0.001) "In"those who died, MELD increased from 16 to 23 at death (p=0.036). Patients
who required transplantation had a significantly higieselindMELD (20) compared to

those patients completing treatméb®)(p=0.00L0), whichwas not significary different at
transplan{20; p=0.85). The odds ratio for transplant in patients wabkelineMELD >20

was 13.8(95%Cl2.78-69.04).

Conclusion:

SVR12 withsefosbuvirdaclatasvir in advanced liver disease are lower than reported in
compensated disease. Although treatment improves MELD hitatRughin most patients,
a significant proportion will dier require transplantation. In those with MEEZD it may be

better to delay treatment until pagsansplant.

Introduction
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Interferonrbased therapy for hepatitis(BCV) is contraindicated in patients with advanced
cirrhosis because of poor tolerabilitydasafety concerns. Until recentiye lack of a safe
antiviral therapy to prevent disease progression in patients with severeénd@eéd liver
injury meant that most eventually developed liver failure for which the only effective
treatmentwasliver traplantation. Indeed decompensated cirrhosis dakrtmic hepatitis
C viral infeCtion hadecomehe commonest indication for liver transplantatiorlowever,
recurrent HCV infection post-transplastalmost universal, often followingnaccelerate

course with rapid progression to cirrhosis in the absence of tredfinent

Direct actifig antiviralfiave greatly improved the results of HCV treatrhefrthermore, a
very low incidence of side effects has enabled the use of some classes of these drugs in
patients with/advanced liver disease who are poor candidates for interferon. There is
emerging evidence that treatment of patients with advanced HCV cirrhosis withmegime
which includesthe nucleoside inhibitor, sofosbuwircombination with an SbA inhibitor is
well tolerated and effective across multiple genotypes, although the reportd@® B\NES
appear to bél6Wer than in neirrhotic populations™. Recent findings suggest that
successful antiviral therapy can improve liver function in patients with decoatpdrisCV
cirrhosis®®*°. However thesestudies haveeveralimitations. Firstlythemajority of patients
includedwere:€hild-PughB with relatively lowModel for Endstage Liver DiseaséMELD)
scores %sSecondly, patients with genotype 3 infectioere not well represnted . Thirdly, in
several studies thdirect acting antivirategimen was not uniformand of varying treatment
duration andfinally, thereis limited dataregarding ontreatment mortalityand need for

rescue livertransplantation

In Australig access tohedirect acting antiviralsutside of clinical trials wagery limited

until March, 1, 2016 when access was given to most patients following funding of treatment
under thePharmaceutical Benefits Schene the preceding 18 monthbge only access to

any form ofdirect acting antiviratherapy was through randomised controlled tioals

compassionatesduse programs.

In the secnd quarter of 2014 an investigatartiated, prospectiveppenlabel study was
commenced which provided access to sofosbuvirdasthtasvitherapy for patients with
decompensated HCV cirrhosisth all genotypes including genotypeT3eatment was
provided only tgpatients who had MELD scores of 15 or greater and were therefore at

significant risk of dying or requiring liver transplantation before government-funded drug
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therapy became available. The decision to treat all patients in the study wghusof and
daclatasvirfor six months was based ¢éimited data at that time suggesting that these drugs
have pan-genotypic efficacy atfthtthreemonths combination therapy may not be sufficient
in advancedirrhosis'*. Although clinicians were given the option of using ribavittis
occurredrinrasminimal number of patients (n b8fause of concern regarding its potential
toxicity in advanced liver failureggients.

This paperreports the outcomes in all patients satisfying the minimum ME&d® criteria
for liver transplantation in decompensated cirrhosis in AustfislieLD > 15)who were
treated under this protocol between October 2014 and June 2015tHreetyercentof these

patients hadlifficult-to-curegenotype 3 infection.
Patients and Methods

All hepatitis.eviraemicpatientswith MELD > 15 HCV-related cirrhosigthus meehg the
minimum eligibility criteria for liver transplantation in Austrgliand who were comemced
ondirect acting antiviratherapy under the compassionate access program, TOSCAR
(TransplanOutcomes ofS8fosbuvir plus da@@tasvir with or withoutRlbavirin), were
included in tlis multi-centrestudy. Patients could be eithezdtment naive or treatment
experiencedwKey exclusion criteria included MELD score <15; HIV or HepBtitis
infectionghistory of allergy to nucleoside/nucleotides; pregnancy or breastfeeding; and
calculatecglomerular filtration ratef less than 30mL/in/1.73nf. Patients received once
daily sofosbuvir (400mg) and daclatasvir (60mg) with or without ribavirin (weight based
dose, as tolerated) for 24 weekihe two patients treated with ribavirin were both prescribed
a total 0f1000mg daily. Sofosbuvand daclatasviwere provided on a compassionate basis
by Gilead Sciences and Bristilyers Squibb, respectively.

Patient baseline characteristics were collected including demographics, heggiistype,
prior antiviraltherapy andlistory of hepatocellar carcinomaPatients wereeviewedat
their respeetivedreatment centegsminimum at baseline/start of treatmentgek 12of
treatment,.end of treatmentéek 24 andat 12 weels posttreatment (sustained virologic
response 128VR12 visit). Assessments of clinical state were performed. Routirne test
performed at each visit included full blood count, measurement of renal furibti®nljver

biochemisty and hepatitis c viral loadMELD and Qild-Pughscores were calculated.

Endpoints
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The pimary autcomes included) treatment completiorh) SVR12 defined asustained
virologic response 12 weeks after completion of treatmentcpliver relatecbutcomes

including death, transplantation and changes in MELD dnldl-®ughscores

The study was approved by the institution review board and ethics committees airéeah cl
site prior to_study commencement. All patients provided written, informed comsento

commencing the treatment.
Statistical analysis

Data were'collected and storedarentral database. Analysis was performed using Stata©
version 10 software (StataCorp LP College Station, Texas USA). The analysiaciygualo
possible predictors of outcome in the per-protocol group and differences betwswttwo
achieved coempletion of treatment and those who failed. Distribution of data wasessaad
univariate testing of statistical significance was undertaken using the Stuedest;s
Wilcoxon rank-sum test, Chi-squarekisher's exact test, where appropriate. Logistic
regression'wastilized to create a multivariable model, reporting edat®s (OR). The

paired ttest, Wilcoxonrmatchedpairs signedank test, McNemar’s test and Friedman'’s test
were used to test the statistical significance of changesialue of 0.05 is considered

significant.
Results
Patients

A total of 108 patients with HCWelatedcirrhosis(MELD >15) were enrolled between

October 2014 and July 2015 at 13 sites in Australia. Outcome data up to 12 weeks post
treatment was available for all patients except one who was lost to follow up after treatment
completion (Figure 1). Baseline charad®gcs are shown in Table 1. Patients were mostly

male (73%)-andaucasiar{9() with amedian age of 5gears. Themedian {nterquartile
range,|QR).Child-Pughand median (IQR) MELD scores were (8911) and 16 (13:8) at

baseline, respéctively. Consistavith the known genotype distribution in Austrdffa

genotype T(predominantly 1a) (50%) and genotype 3 (43%) were most common, with the
remaining 6% consisting of genotypes 2 and 4. Over one third of patients had failed previous
HCV therapy (40%) and 23% of patients had a histotyepiatocellular carcinoma = 25).
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All 108 patients were treated wilofosbuviranddaclatasviof whom two also received
ribavirin. Seventyeight of the 108 patients (72%) completed 24 weeks of treatifieant.
median(IQR) treatment duration in thegatients was 168L67-175)days For all patients,

the study outcomes are reportecaithethreemonth follow up post end of treatment.

Safety

Thirty patients'were unable to complete treatment and are discussed in motgetieiaiOf
these, 27 undervm liver transplantation (n = 16) or died%£rl1) on treatmeni he

remaining threstopped treatmerat physician discretion due ttailure to improve” with
documented increase in ascites or bilirudna deterioration in MELD scofafter29, 34 and

60 daysof treatmenkt Eleven patients experienced adverse eyarfieh were not treatment
limiting, including infection (cellulitis, aspergilluafection, pneumonia), variceal bleeding,
hepatic encephalopathyepatocellular carcinomand choledocholith&s. Neither of the two
patients on ribaviriexperience@dverse events (haemoglobin baseline 116g/dL and 106 g /
dL, unchanged) and no dose reduction was required. No dose adjustments of sofosbuvir or

daclatasvir.wererrequired.

Efficacy of treatment

Figure 1 shows treatment outcomes in all 108 patients. The SVR12 for the whole 108 patients
based on'intentiote-treat (ITT)was70% (76 out of 108 patients)n the 78 patients who
completed treatment, 73 () werehepatitis PCR negative at the end of treatment and five
remained HCV'PCR positive ¥6. Twelve patients (16%) who were PCR negativerat of
treatmentelapsed during the following 12 weeks ptrsatmenand ongatientwas lost to
follow-up. SVR12 was achieved in 60 patients. SVR12 according to those completing
treatment was 726 (60 out of 78) omtentionto-treat analysisFour of these patients

receivediver transplantation in the 12 weeks after completing treatni@nthe indication of

liver failurepnot:hepatocellular carcinojrendall achieved sustained virologic response. The
SVR12 rateswas thus 56 out of 74 (75.7%) on a per protocol analysis when these four patients

were excluded.

In those who failed to complete treatment, 16 of 30 achieved SVR12. The median duration of
treatment irthis group of 30 patients was 141 days (IQR 60 — 171). Sixteen of the 30 patients
underwentiver transplantatn on treatment, of which ten weransplanted for liver failure

(the others were transplantit hepatocellular carcinomalhe median duration of treatnten
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for those 10, including treatment continulger transplantatigrwas 176 days (IQR 140 —
204). Interestingly, two of the patients who ceased treatment early achievé@ SVR
(genotype 1 and 1la; treated for 29 and 34 days).patient wh@eased treatment at 60 days

failed to clear the virus (genotype 1a).
Factors predieting SVR12 in those completing treatment

Tables 2and 3shows the factors analyseith respect t@nd of treatment responaad
SVR12. Given that thentervention of livertransplantatiorran affect SVR2 rates, the four
patients who were transplanted ptrsatmentbut within the 12 week follow-up periagere

removed from the subsequent analysis of baseline factors associated with SVR12.

There was ng statistically significant differenceSMR12 rates between genotypes (Fisher’s
exact testp==:0:368). Per protocol, SVR12 in genotylpeas acheved in 27 of 34 patients
(79.1%), 24.0f.35genotype 3 patients (68.6 %) and 100% of genotype 2 and genotype 4 (n= 2
and 3, respeively).

Whilst serumalanine aminotransferas@l(T) at baseline was significantly associatechwit
hepatitis PCR negativity at thend of treatmenit wasnotassociateavith SVR12 or failure
to complete‘treatment due to death or transplantationr@a) (Tables 2 and 3)Y.here were
no other stastieally significant predictors of SVR12 identified usibgseline characteristics
(including MELD andChild-Pugh scorg

Change in liver disease parameters

Figure 2is @'waterfall plot showing the overalanges in MELDscorein the 108 patients

from baselinet@nd of treatment. Tableshows the changes @hild-Pugh scoreMELD
scoreand ALT. In the 73 patients who wehepatitis c PCR negative ed of treatment,

there was a significant change notedredianIQR) MELD score(-2 (4 -, -1), p = 0.000),
medianChild-Pugh sore(-2 (-3 -, -1) p=0.000) and median ALT (-28 (-60 -, -12), p = 0.000).
The fivelpatients whom failed to clear the hepatitisenat of treatmentiad significant

improvement irmedian Child-Pugh sore-1 (-2 -, -1)only (p = 0.04).

In the 56 patients who achieved SVR12, the improvements in liver parameters observed at
end of treatmenpersisted at 12 weeks pdstatment (Tabl®). Relapse was not associated

with significant deterioration in liver function. In those who relapsed, ALT as=d from
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median 27.3J/L to 57.5U/L, while the median MELD dcreased from 14 to 12.5 and
medan Child-Pugh aorechangednsignificantlyfrom 8 to 9 (p=0.88) between end of

treatmen@nd 12 weeks posteatmentrespectively.
Improvement in completed treatment group

The effect/of DAA therapypnascites and encephalopathy were evaluated (BblEighty

two percent of patients (89 of 108) had ascites at bas€lfribe68 patients whachieved
negative hepatitis ECRat end of treatmenb5 patients had ascites at base(B&9%) At
12-weelks posttreatmentfour patients (6%) were noted to have worsening of ascites, whilst

29 patients,haddmprovement in the severity of ascites. There was no change documented in
the remaining 34 patients and data was missing in one patient. Oteialyvas an

improvement in'severitgf ascites in both groups (SR andhepatitis aelapse) regardless

of hepatitis ¢ clearance (Friedman tgst 0.014). There was no difference in degree of
improvement betweethe groups (SVR12 @rsusrelapse) (Fisher's exact test1.000).

Encephalopathy was present i/69n = 74) of patients at baseline (Tableld)the 68

patients who were hepatitiSRCR negative and of treatmerand followed to 12 weeks post
treatment (and not transplantedihcephalopathy had been recordeddrpatients at baseline
of whom 30"patients were noted to have improved awtek12 posttreatmentissessment
Howevergthis improven did not reach statistical significance overall (Friedman test, p =
0.069)(Table6). In the SVR12 group, improvement in encephalopathy trended towards
significance (p = 0.091 Thirty-three patients had no change in encephalopathy severity
documentedywhile five were noted to have worsening encephalopathy. There was no
difference ‘in.the improvement between groups (SViR&8us relapse) (Fisher’'s exact test, p
=0.238).

Deaths and transplantation

Thirty patientsdid not complete treatment due to death, transplimmor cessation due to
adverse eventg\ further fourpatients underwent liver transplantatjanior to SVR12 (i.e

within 12 weeks postreatmenk Eleven patients died on treatment (one stroke and 10 due to
liver failure) and 16 were transplaa (10 for the indication diver failure and six for
hepatocellular carcinomarhemedianduration of treatment in these patients W% days
(including those patients who continued therapy post-transplantmé&tdan(IQR) number
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of daysafter commacing therapy at which death lorer transplantatiomccurred was 87 (56
—122) days.

As might be expectedhe most common reason for failing to complete treatrfighof 21)
was death_oliver transplantatioror liver failure (see figur@). Of the faur patients who
were transplanted following completion of the ®deksofosbuvir and daclatasuneatment,
only one patient was noted to havermrease in MELD score (MELD 20 at baselared 27

immediatelypre=transplarattion).

In those who diedM/F = 8/3; genotypd. (n=8) andyenotype 3 (n=3); treatment naive (n =
9)), baselineMELD score was no different to the baseline MELD score of thasents who
completeddtreatmentHowever, the MELD scorsignificantly increased from baselite

prior to dedt (16 to 23; p=0.037). There was no significant changghitd-Pugh score or
ALT (Table7).

In contrast'to those who died on treatment, in the 14 patients who underwent transplantation
for the indication of liver failure during the study period (10 during treatment and 4 post
treatment)the median MELD prior to starting therapy vegnificantly higher than those

who were not transplantéBigure 3). Unexpectedlyhe MELD scoredid not change from
baseling20)te.immediately preransplaration (20) (p=0.85). The median duration of
treatment-until time of transplant for the group was 118 days, which was significantly less
than the duration of treatment in the treatment completion group (Wilcoxorsuamkest

test; p <0.001). Most patients continued treatment post-transptaont (n=10), the median
duration of treatment in total, being 176 dai#epatitis cPCR negativity was achieved in
85.7% overall with 12 of 14 patiergshieving an undetectable hepatitis ¢ viral laad2

week posticompletion afeatment/transplaation

Baseline platelet count, Chi#lugh scoreand MELD were found to significantly predict
transplantationseompared to those completing treatment and whom were noatraspl
(Table8). Thesonly variable that remained significantmultivariable analysis was the
MELD scores”A'MELD of 20 or more was highly predictive of transplantation, the ratids
for MELD >"20,being 13.8 (95 % CI 2.78-69.04). Theseline MELD score as a continuous
variablewas1.33 (95% CI 1.09-1.63), whiglkemained significant on multivariable analysis

A satisfactory multivariable model could not be produced.

Discussion
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This paper reports the outcomedifect acting antivirabased rescue therapy in a cohort of
patients with severely decompensategatiis c-relatedcirrhosis In the current study, all
patients had MELD scoregeater tharl5, the majority oftvhom (64%)werepatientswith
Child-PughC at baselinewith 82%percenthavingascites and 69%ith hepatic
encephalopathy. Other stedinvestgating the outomes ofdirect acting antiviratherapy in
decompensated disease have included patients with relatively low MELOhdePugh
scorescompared to our cohort. In the SOLAR 1 and SOLAR 2 stuadissfosbuvir and
ledipasvirwithand without ibavirin, over 50% of patients wefghild-PughB and in the
Ally -1 study; only 286 wereChild-Pugh Cwhilst 53% wereChild-PughB ®2. In the UK-
EAP study, 68 wee Child-Pugh B andess tharl0% wereChild-Pugh C with a median
MELD of 12 °/Cikewise, thepatients inAstrat4 had a media@hild-Pugh score of B8 and
MELD of 10With 95% having MELD scores less than¥5Thus this is the largest report of
treatment outcomes in such a uniformly advanced group of patdinié whom met gteria
for liver transplantationThis may explain thiow SVR12 in our study of 70% compared to
these other studies decompensated patientghich report SVR12atesof around 90% and
is in keeping.with the recent findings of Guarino etrajportingoverall mean SVR12 rates of
74.9%in their systematic reviewf ChildPugh C patient&'%+3,

The genotypesdatients in our study are of particular interest @7; 43.5%). In the group of
78 patimts'who completed treatment, thatdg] not die and were not transplanted on
treatment, 49% had genotype 3 infectidhere is limited data on treatment outcomes for
genotype3 patients with decompensat@er diseaseln theSOLAR 1 and 2 stdies all
patients hagdienetype InfectionandAstral4 consisted of only 15% genotype 3. Thi€—
EAP study‘had41% genoty patientsenrolledbut less severe liver diseass did the
French cohort (100% genotype 3; only 1&%ild-PughB/C claseg andALLY -3 study
patients (compensatedtiosiswith median albumin 48/L and platelet count of 161 x
10%L) **** Thus this is the first report of outcomesgygnotype 3 infected patients with such
severdiver disease. Previous studibave suggested that cirrhotic genotgpmatients treated
with direct acting antivira have significantly lower SVR2 ratescompared to genotype 1
infected'patientd*®. In the current study, although the rates were lower in the genotype 3
patients (68% on per protocol analysis) compared to those with genotype 1t{i8%as

not statistically significant. Tlse resultsuggesthat the low SVR2 rates in our study
related to the presence of decompensated disease per se rather than any major difference in

the response of different genotypes in advamaedosis Interestingly, the majority of
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treatment failure (66%) in those who completed treatmegte relatedo relapse, suggesting
that the failure to achieve S\MRin these patients was not due to a primary failure to achieve

suppression of viral replication in the advanced cirrhotic liver.

In the evaluationf factors prediéhg treatment failure, &seline ALT wasoted to be
significantly.higher in those patients who waepatitis c PCRositive at the end of
treatmentcompared to those who werepatitis PCR negative. In the study by Reddy et al.,
a postive predictor of SVR2 was albumin level, whilst negative predictors were found to be
elevated bilirubin and genotypeieDther studies have suggested that platelet count and
hypoalbuminaemiare associated with reduced SVR rateour cohort of very advanced
cirrhotic patientsmeasure ofdisease severity including platelet count, aloumMELD and
Child-Pughscoredid nothave predictive valugrable3). This is probably because, in

contrast torether studiest baselin@lmost allpatientshad hypoalbuminaemia and

thrombocytepaenia and all had MEIldDores greateithanor equal tol5.

It should be noted that all patients received a uniform and starethtcesitment regimen of
sofosbuviranddaclatasvifor six months and onlywo patientsreceivedthe additional
ribavirin. This.campares tthhe SOLAR studies, in which sofosbuvir and ledipagis
prescribedor12weeksll with ribavirin forgenotype Jatients’. In other studies including
the French study, 21% of patients received sofosbuvir, daclatasvir and ribavirin ftyr 24os
weeks (While20% of the patients receivesbfosbuvirand daclatasviwithout ribavirinfor 12
weeksand 596 received 24 weekS. The overalSVR12 ratewas 89% (including non-
cirrhoticy®. We thosehe pan-genotypic sofosbuvir adeclatasviregimen primarily
because of the prevalencegeiotype 3 infection in the Australian commuriftyin addition,
sofosbuvirandledipasvirwas not available to tregenotypel patientsat that timeWe chose
a sixmonth course atherapy because of the severity of the disease in the aoitbrt
anticipated.ribavirin would have been poorly toleratethese patientd8Vhether SVR12ates
are alteredsbysthe addition of ribavirin to the variduect acting antivirategimens in
patients with-advanced decompensated liver disease reamkingwn. The results of the Ally
3+ study suggest that the addition of ribavirin improves SVR ratasmpensatedirrhotic
genotype Patients treated witkofosbuvir andlaclatasvifor 12 weeks?. There did not
appear to be a significant change in SVR12 with extension of this treatment teldSIwe
our cohort of decompensated patieritss therefore possible thtte additionof ribavirin to

the 24weeksofosbuvir andlaclatasvir regimemay have improved results in our patients.
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In the patients who comgtled therapy, achievemerftSVR12 was associated with
significant improvement in MELD scor€hild-Pughscore and ALT as well as clinic
parameters of liver disease including ascites sevéirgrall, improvement in MELD
occurred in two thirds of the total patient group and thés consignt with other studiesf
direct acting-antiviraireatment outcomes hepatitis goatients withdecompensated disease
although as a group the patients in our study had more severe diggasxirhatelya

guarterof the 108 patients had no change or saring of MELD scores.

Thereis limitedsdataregardinghe factorghat predict mortality and transplant rates in
patients with advanced decompensated disease who rdaeeeacting antiviratherapy.

Not surprisingly, it was in the group of patients who did not improve on treatthantleaths
and transplantaere most likely taccur(10 of 29 who did not improvweersusl1 of 76 who

did improveyp=0.022). In our study, 10% of patients died and 19% were transplanted (with
four transplants‘occurring poseatmendue to lack otlinical improvement and physician
discretionduring the 12 week follow-up poshd of treatmerdnd despite having achieved
negative endof treatment hepatitiBCR (Figure 1))As would be expectedithe patients

who died, there 'was worsening of MELD scores (median of 16 to median fob283)

baseline to death (Tabfg. However, it was noteworthy that MELD scores at baseline did not
predict mortality and were not significantly different from those patients wbeessfully
completedithe 24veeksofosbuvir andlaclatasvir treatment. Moreover, there \aasequal
mortality ratein patients who had baseline MELD scores betweeant 9 versus those

with MELD:scores greater than or equal to PBus in this group of patients with
decompensated, cirrhosdgaths were due torapidly progressive liver failure that appeared

to be largelyunpredictabldased on prreatment statud here was no significant change in
Child-Pugh score in these patientdiich may be related to the significant increase in
creatinine that'was noticed in the patients immediatehdpeth(ba®line medan (IQR)
creatinined4 (86 — 105) mol/L to 127 (108-162) mol/L pre-death Additionally, itmay be a
reflection ofthe baseline high Child-Pugh score and also potentially due to it being a discrete
variable as oppesed to the continuous variable MELD score.

Fourteen patients underweaetcue transplantation fire indication ofiver failure during

the nine-month study period. The univariate analysis identified a number ofthetionay
predictliver transplantatiodMELD, Child-Pughscore platelet count) although on

multivariate analysis, the only remaining factor was MELD score. Baseline MELD score was

found to be significantly higher in the transplant group compared to those who fulbcess
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completed treatment (19.5 vs 16), furthermore, a baseline MELD of 20 or more was highly
predictiveof the need for transplantation, with an odds ratio of 14. Although these patients
underwent liver transplantation prior to completion ofdirect acting antiviral treatment,

they did not appear to be transplanted dugeterioration in MELD statughilst on
treatment(Tabl@) but rather because of the gdsting severity of their disease and a lack
of improvemenaon treatmentat physician discretion. The majority of patients continued the
direct acting antivira posttransplant and although the study was not poweressesgost-
transplantgresponse to treatment, 86% of patients went on to achieve SVR42ttig.

This may not be unexpected given prior studies showing 30-day theraplimanate

hepatitisc viraemia followed by removal of the virus’s reservoir in the liver during

transplantation successfully eradicating the virus.

This study-alsoraes the issuef whether to treat these patients peposttransplant. The
Interretionaliver Transplantation Socieguidelines suggest that treatment should be
considered préransplantation ipatientswith MELD scoredess than 2Qwvhilst inthose
paientswith baselindVIELD scoreggreater than 3@reatment is recommended post
transplantatioff. There is controversgegarding this middle cohort of patients. In the study
by Belli and colleagues, after 60 weeks follow up, one third of patients were inactivated and
20% were delisteétom transplantation post SVRY2As discussed above, we also found a
baseline@bove 20 was unlikely to leactliaically significantimprovement in patients
treated preransplamtion. Thus given that there was low SVR12 in the decompensated
cirrhotics with the current direct acting antiviragimens, it may be reasonable to consider
treatment postransplarationin these difficultto-treat patients.Longer-term follow up of

these patients,will allow us to make further conclusions regarding their outcome.

In conclusion, this paper provides new information on the respometd acting antiviral
therapy inpatients with advanced decompensated disease meeting current criteria for liver
transplantationlt-emphasisethe importance of treating cirrhotic patients earlier rather than
at the decompensated stage with high MELD whereby the SVR12 is Itheeg, is ehigher

rate of incomplete therapy (from death or redower transplantation), lower tolerability to
ribavirin, and also ongoing decompensation despite achi&xiRL2 We have fond

SVRI12 ratesof 70%, which is significantly lower than the 95% consistently quoted in
patients with compensated disease treatedseifibsbuvir/NS5A inhibitor therapy. Although
thedirect acting antivirategimen used in this study is not the currdmdice of therapies in

genotypel infection, we would argue that recent results with newer regimens such as
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sofosbuvir/velpatasvir are not dissimilar to our dat&€hild-PughC patientsThe paper does
not allow us to answer the question of whether td tvefore or after transplant.
Improvements in MELD scores are consistent with the literature and th@23%tRes
suggests that many patients @) who are treated awery late stagef disease will go to
transplant witheviraemiavhich will require teatment postransplant to preversevere
recurrent diseasé his applies to all current regimens including sofosbuedipasvit
sofosbuvirdaclatasvimand sofosbuvirvelpatasvir Emerging regimenawill allow treament
of potential NS5aesistant uiusesin the post-transplant period. Howevauch regimens are
not as yet freely available worldwide. Thus the timing and overall approachesajoyther
patients with advanced decompensated liver disease remains challenging.
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Tables

Table 1: Patient Baseline demographics

Variable Number (percent)
Age, years 56 (51-61)
Male gender, n' (%) 79 (73)
Race, n (%)
Caucasian 97 (90%)
Unknown 4 (4%)
Ascites 89 (82%)
Mild 51 (47%)
Moderatesevere 38 (35%)
Encephalopathy 74 (69%)
Albumin, g/k 29 (26-32)
Creatinine umol/L 81 (63 —102)
ALT, U/L 57 (37-98.5)
Child Pughsscore 10(9-11)
MELD score 16 (15-18)

HCV viral'load,|lU/mL

413, 554 (60, 320 - 853, 170)

HCV genotype
la 41 (38%)
1b 6 (6%)
1 unspecified 8 (7%)
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2 3 (3%)
3 47 (44%)
4 3 (3%)
Previous treatment 42 (40%)
History of hepatocellular carcinoma 25 (23%)
Diabetes mellitus 14 (13%)

Results are,expressed as median (IQR) unless otherwise specified.

Table 2: Per protocol analysis of patients completingv8dk treatment according to baseline

characteristics (n = 78).

Treatment | End of End of Comparison of
completion | treatment treatment end of teatment
group negative PCR | positive PCR | PCR negative
baseline and positive
| (n=73) (n=5)
characterist groups
icS
p-value*
(n=78)
Age,years 56 (50-60) | 56 (51-60) 51 (49-52) 0.15
Gender 56/22 52/21 4/1 1.00
Male/Female
(71.79) (71.23) (80)
(Male%)
Genotype442/3/4 | 35/2/38/3 | 33/2/35/3 2/0/3/0 1.00
Previoushepatitis | 31/47 28/45 3/2 0.38
c treatment
(39.74) (38.36) (60.0)
Yes/No
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(Yes%)
Viral load,IlU/ml | 398107 361500 1584893 0.085
(50000- (50000-
(794328-
794328) 713000)
2183920)
MELD score 16(15-18) | 16 (15-18) 15(15-16) 0.24
Child-Pugh score | 10(9-11) 10(9-11) 9(8-10) 0.39
ALT, U/L 59 (35-94) | 56 (35-89) 136(112-191) | 0.004
Albumin, g/L 29(27-32) | 28(26-32) 30(29-31) 0.15
Bilirubin, pmol/® | 56 (41-69) | 50 (41-69) 59(47-60) 0.99
Platelets, XL’/ | 66(43-94) | 67 (43-94) 50(44-63) 0.49
Creatinine, 75.5 (63- | 76(63-102) 63(59-78) 0.233
pmol/L 101)
Hepatocellular 62/8/8 58/8/7 4/0/1 0.69
carcinoma
Never/
Current/Previous

*T-test, Wilcoxon ranksum test Chi square/Fisher’s exact.tB&sultsaareexpressed as

median (IQR).unless otherwise specified.

Table 3 Perprotocol analysis of patients completingn&kk treatment according to baseline

characteristies#*(n = 78) and according to treatment outcome (SVR12 and relapse).

SVR12

(n = 56)

Treatment relapse
(non SVR12)
(n=12)

Comparison of
SVR12 and Relaps¢

groups

p-value*
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Age, years 56(50.5-61) 53.5(48.5-58.5) 0.40
Gender Male/Female 39/17 9/3
1.00
(Male%) (69.64) (75)
Genotypesd/2/3/4 2712/24/3 4/0/8/0 0.63
Previoushepatitis ¢
23/33 4/8
treatment Yes/No 0.75
41.07 33.33
(V&%) ( ) ( )
387053 246818
Viral load; IU/mL 0.95
(39811-654344)| (74400-909722)
MELD _score 16(15-17) 16(15.5-18) 0.59
Child-Pugh score 10(9-11) 10(9-11) 0.71
ALT,U/L 55(34.5-91) 60(40-92.5) 0.612
Albuminyg/L 28(26.5-30.5) 33(25-35) 0.21
Bilirubin, pmol/L 55(41-68.5) 55(40.5-68) 0.92
Platelets,X.19/L, 68 (44-96) 61.5(36.592) 0.40
Creatinine, umol/L 72.5 (61.5-100.5 85 (69-100.5) 0.385
Hepatocellular
carcinoma 44/6/6 10/1/1
1.00
Never/"Current/
Previous

*T-test, Wilcoxon ranksum test Chi square/Fisher’s exact.t@ditresults expressed as

median (IQR) unless otherwise specifieédl.T, alanine aminotransferase.

Table 4: Change in MELD score, ChiRligh score and alanine aminotransferase from

baseline to end of treatment (per protocol).
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Treatment group HCV PCR p-value | HCV PCR positive | p-value
(n=78) negatve group group

(n=73) (n=5)
Baseline"MELD 16 (15-18) 0.001 15 (15-16) 0.22
End of treatment 14 (12-17) 14 (11-15)
MELD
Baseline ChileRugh 10(9-11) 0.001 9(8-10) 0.040
End of treatment 8(7 - 10) 8(7-8)
Child-Pugh
Baseline ALT, UIL 56 (35-89) 0.001 136 (112-191) 0.080
End of treatment ALT | 27 (20-31) 42 (31-49)

All resuts expressed asadian (IQR). Pvalues calculated usingilcoxon matched pairs

signed rank,test. HCV, hepatitis c virus; PCR, polymerase chaation; ALT, alanine

aminotransferase.

Table5: .€hange in MELD score, Child-Pugh and alanine aminotransferase from baseline to

week 12 post treatment according to treatment response (SVR12 versus relapse) (Per

protocol).

End of treatment SVR12 group | p-value| Relapse group | p-
PCR negative group value
(n=68**) (n=56) (n=12)
Baseline MELD 16 (15- 17) 0.0001 | 16 (15.5-18) 0.065
score

14 (12 - 17) 12.5(11 -17)
SVR12 MELD
Basline Child-Pugh | 10(9- 11) 0.0001 | 10 (9- 11) 0.074
SVR12 ChildPugh | 8 (6 — 9.5) 9(7.5-9.5)
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Baseline ALT, U/L | 55(34.5- 91) 0.0001 | 60 (40-92.5) 0.97

SVR12 ALT 27 (18 - 31) 57.5 (39 96)

NB: One“followsup missing and four patients transplanted during 12weeks post-end of
treatment excluded. All results presented as Median (IQR). ALT, alanine aminotransferase. P

values calculated using Wilcoxon matched pairs signed rank test.

Table6: Comparison of change in severityastites and encephalopathy from baseline

comparedo'12 weeks posireatment inrSVR12 (n=56) and fapse (n = 12yroups.

Change Relapse Change
) from (12 weeks from
Baseline, SVR12 _ _
baseline to post Baseline to
(n=68)| (n =56)
SVR12 treatmeny relapse
p-value (n=12) p-value
Ascites
: 13/33/22| 26/22/8 0.013 4/4/3* 0.29
none/mild/severe
Encephalopath
E il 0.051
None/Gradel-11/ | 43/23/2 | 39/17/0 6/6/0 0.54
Gradelll

* Data on ascites missing in=l relapse patienP-values calculated using Friedman test.

Table7: Characteristics of patients who died on treatment (n=11).

Baseline

Predeath

Change from
Baseline to

pre-death

(p-value)

Comparison of
Baseline
characteristics
death and
treatment

completion

groups (p-
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value™)

MELD score 16(15-18) 23 (18-24) | 0.037 0.82

Child-Pugh score 11(10-11) 11(11-12) | 0.47 0.22

ALT, U/L 57(41-79) 33(27-54) | 0.059 0.78

Viral load,lU/mL 618066 (408708- n/a n/a 0.20

995760)

Hepatitis ¢PCR 11 3* 0.031

positive, n

Creatinine,pmol/L 94 (86-105) 117.5 (90-| 0.014 0.128
162)

Albumin, g/L 31(25-39) 31 (24-35) | 0.563 0.60

Bilirubin, pmol/k 59 (40-78) 107 (39- | 0.110 0.55
116)

INR 1.5(1.3-1.8) 1.8 (1.7- |0.061 n/a
1.9)

Results expressed as median (IQR) unless otherwise spegifiedalanine

aminotransferasélNR, international normalised ratio.Hepatitis c PCRasults for two

patients missingt p-value calculated using Wilcoxon matched pairs signed rank test or

McNemar's.test” p-value calculated using Wilcoxon rasiem test.

Table8: Characteristics of patients undergoing rescue transplantation for livee f@uring

the nine-month'studfpbaseline vs immediately pteansplant)patients transplanted for

hepatocellular carcinomadicationexcluded)(n=14).

Baseline

At time of

transplant

Change

from

pre-

baseline to

Comparison
between

baseline

characteristics

This article is protected by copyright. All rights reserved




transplant | in transplant
and treatmen
(p-value) .
completion
group
(p-value®)
MELD score 19.5(16- | 19.5(15-23) |0.85 0.01
22)
Child-Pugh score 11(11-12) | 10 (9-12) 0.15 0.002
ALT, U/L 45(34-69) | 26 (18-38) 0.064 0.33
Viral load, IU/ml 462500 n/a n/a 0.24
(234763-
1156523)
Hepatitisc PERpositive, n | 14 3 0.01 n/a
Creatinine, umol/L 88 (63- 93 (77-144) 0.382 0.405
114)
Albumin, g/L 29.5(26- | n/a n/a 0.54
32)
Bilirubin, pmol/L 70 (44-83) | n/a n/a 0.084
Platelets, x 10L 44.5 (38- | nl/a n/a 0.019
68)

Resultsareexpressed as median (IQR) unless otherwise spediied.alanine

aminotransferase; INR, international normalised ratiovalpe calculated using/ilcoxon

matched pairs signed rank testecNemar’s test. ~ ywalue calculated using/ilcoxon rank-

sum test.
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