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ÅThe past year has seen considerable debate on the 

risk/benefit of treating patients with advanced or 

decompensated liver disease.  

ÅWe aimed at finding factors to identify the 

candidates most likely to experience an improved 

natural course of their chronic liver disease without 

compromising safety. 
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ÅHepa-C is a collaborative, monitored national 

registry of HCV patients directed by the Spanish 

Association for the Study of the Liver.  

ÅA total of 564 patients, many of them included in 

the SOF compassionate use program, with 

cirrhosis on biopsy, FibroScan, and/or clinical 

symptoms, not transplanted during or within 12 

weeks after treatment (study period), were 

registered. 
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ÅThe study included 393/564 (70%) patients with 

compensated cirrhosis (Child-Pugh A) and 171/564 

(30%) patients with Child-Pugh (CPT) B/C.  

ÅTreatment regimens (all +/- RBV):  

ïSMV + SOF: 292/564 (52%) 

ïSOF + DCV: 133/564 (24%) 

ïSOF/LDV: 70/564 (12%) 

ïOBV/PTV/r +/- DSV: 28/564 (5%) 

ïSMV + DCV: 12/564 (2%) 

ïSOF + RBV: 28/564 (5%) 



6 

ÅOverall  

ïSVR: 88% 

ïRelapse: 10% 

ïGrade 3/4 AEs: 27% 

ÅPatients with baseline CPT B/C had lower SVRs, 

and more relapses and grade 3-4 AE than CPT A 

(81% vs. 95% ITT, p <0.001; 21% vs. 5%,  

p <0.001; 61% vs. 12%, p <0.001).  

ÅMore deaths occurred during the study period in 

patients with advanced baseline CPT (B/C vs.  

A: 12 vs. 6, p = 0.003).  
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ÅBaseline MELD >17 independently identified a group of 

patients with 39% deaths vs. 1.5%  

(p <0.001) in this period.  

ÅHowever, patients with CPT B/C patients had greater post-

treatment improvement in liver function (MELD) compared 

with CPT A ones,  

even after excluding regimens with SMV from  

the analysis.  

ÅBaseline FibroScan and MELD values were independently 

associated with this improvement, yet their influence was 

very small (OR:1.05, CI:1.01-1.1, p = 0.01; OR:0.72, 

CI:0.56-0.92, p <0.01). 
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ÅMost patients with hepatitis C (HCV) will achieve 

sustained virological response (SVR) by highly 

effective direct acting antivirals.  

ÅHowever, the residual risk of developing 

hepatocellular carcinoma (HCC) is unclear.  

ÅThe aim of the present study was to examine 

predictors of HCC after SVR in a large scale 

nationwide hospital cohort.  
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ÅJapanese Red Cross Liver Study Group, involving 

18 hospitals and medical centers nationwide, 

recruited 1025 chronic hepatitis C patients who had 

SVR by interferon based therapy.  

ÅMedian duration of follow up was 7 years.  

ÅData collected at baseline and at SVR were used 

to extract HCC predictors. 
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ÅA total of 85 patients developed HCC. The 

cumulative incidence of HCC was 4.3% at 5 years, 

and 10.8% at 10 years.  

ÅMultivariable Cox regression analysis revealed that 

age over 60 (HR 6.7), male (HR 5.4), advanced 

fibrosis (METAVIR F3-4) (HR 3.4), and serum 

alpha-fetoprotein (AFP) >6.0 ng/mL at SVR (HR 

4.6) were independent risk factors for HCC.  
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ÅBased on the regression coefficients, a risk score 

was formulated as follows:  

ï4 (if age over 60) + 3 (if male) + 2 (if advanced fibrosis) + 

3 (if AFP > 6.0 ng/mL at SVR).  
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ÅThe area under the ROC curve for the risk score to 

predict HCC development within 5 years was 81%.  

ÅThe optimal cut-off value of score 6 resulted in 

sensitivity 83% and specificity 79%.  

ÅThe annual risk of developing HCC was 0.4%  

and 3.2% for patients with score < 6 and Ó6, 

respectively.  

ÅFurther categorization into low score (<6), 

intermediate score (6ï7), and high score (>7) 

resulted in an increasing cumulative incidence of 

HCC at 5 years after SVR: 2%, 12%, and 24%, 

respectively (p < 0.0001). 
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ÅChronic Hepatitis C upregulates lipid biosynthesis 

leading to increased intracellular lipid accumulation.  

ÅStatins inhibit 3-hydroxy-3-methylglutarylcoenzyme A 

which plays a central role in cholesterol synthesis.  

ÅStatins have been associated with anticarcinogenic 

effects in vitro.  

ÅTheir use has also been associated with a decreased 

risk of hepatocellular carcinoma in patients with 

cardiovascular risk factors, diabetes and liver disease. 

ÅHowever there is a paucity of data in patients with 

chronic hepatitis C.  
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ÅTo assess the effect of statin use on the risk of 

developing liver cancer in our population of 

hepatitis C patients at Kaiser Permanente Sothern 

California (KPSC) a community based health care 

system with approximately 3.5 million members 

during the study period.  
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ÅA retrospective cohort study of patients > 18 years with 

a HCV diagnosis by ICD -9 code or positive HCV RNA 

from 1 Jan 2008 ï 31 Dec 2013.  

ÅThe KPSC National Cancer Institute Surveillance 

Epidemiology and End Results (KPSC-NCI SEER) 

affiliated cancer registry was used to identify cases with 

liver cancer.  

ÅTreatment with a statin was defined as the presence of 

2 or more statin prescriptions during the study period.  

ÅCrude and adjusted odds ratios of liver cancer 

associated with statin use were assessed using logistic 

regression modeling. 
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ÅN = 35712 patients, mean age 57 yrs, 59% males. 

Å5699 (16%) were prescribed a statin during the  

study period.  

ÅLiver cancer patients were older, had higher rates of 

cirrhosis and diabetes.  

ÅThey were also more frequent users of tobacco and had a 

higher rate of alcohol abuse.  

ÅCirrhosis and age were strongly associated with an 

increased risk of developing liver cancer and statin use was 

associated with a lower risk of liver cancer. 

ÅMultivariable analysis.  

ÅDemographics and Comorbidities  
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C-Stat 0.802 P-value 

Cirrhosis (Yes vs No) 8.755 (4.985, 9.153) <0.0001 

Statin Use (Yes vs No) 0.258 (0.169, 0.394) <0.0001 

Age 1.029 (1.017, 1.041) <0.0001 

BMI 0.983 (0.964, 1.002) 0.0868 

Charlson Comorbibity Index 1.061 (1.011, 1.113) 0.0160 

Race Other vs White 0.309 (0.126, 0.759) 0.0045 

Diabetes (Yes vs No) 1.310 (1.100, 0.716) 0.0497 
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ÅIn our cohort of chronic hepatitis C patients, 

cirrhosis and age were correlated with 

development of liver cancer; statin use was 

associated with a lower rate of liver cancer.  

ÅThis supports previous reports of a decreased risk 

of developing liver cancer in patients with liver 

disease who are taking statins.  
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ÅInterferon-free combination therapies are the new 

standard for treatment of chronic hepatitis C virus 

(HCV) infection.  

ÅThe frequency of HCV RAVs (resistance 

associated variants) to direct antiviral agents 

(DAAs) varies between HCV genotypes, but  

pre-existing RAVs are often associated with 

virologic treatment failure.  

ÅIn this study frequencies of NS3, NS5A and NS5B 

RAVs were investigated in treatment-naïve and -

experienced patients and consequences for DAA 

treatment options were evaluated.  



23 

ÅSerum samples of 3305 European HCV infected 

patients were population-based sequenced for HCV 

NS3, NS5A and NS5B genes polymorphisms 

ÅRAVs were considered as relevant if they were 

associated with treatment failure or were shown to 

confer a >2-fold changed drug susceptibility in 

comparison to the reference strain.  

ÅRAVs were analysed in NS3 (positions 36, 43, 54, 55, 

56, 80,122,155, 156, 158, 168, 170,175), NS5A (24, 

28, 30, 31, 58, 92, 93) and NS5B (159, 282, 321, 316, 

368, 411, 414, 448, 553, 554, 556, 558, 559, 561).  
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ÅTable 1:  

ïTx-treatment; RAVs-resistance associated variants; w/o-without; TVR ï telaprevir; 

BOC-boceprevir; SOF-sofosbuvir; RBV-ribavirin; PEG-pegylated interferon-alfa;  

SMV-simeprevir; DCV-daclatasvir; LDV-ledispasvir; PTV-paritaprevir; OMB-ombitasvir; 

DSV-dasabuvir 

Tx status 

[n=] 

Total RAVs detected 
[n=] 

Special RAVs detected [n=] 
(rs-) Tx w/o RAVs 

possible in 

Treatment-naïve 968 365 (38%) 365 (38%)  

NS3 (57%) 

NS5A (38%) 

NS5B (5%) 

99% 

Pre-treatment 

TVR 201 90 (45%) 72 (36%) NS3 96% 

BOC 132 48 (36%) 34 (26%) NS3 95% 

SOF/RBV 89 52 (58%) 0 (0%) NS5B 83% 

SOF/PEG/RBV 39 18 (46%) 0 (0%) NS5B 90% 

SOF/SMV 44 38 (86%) 28 (64%) NS3, NS5B 88% 

SOF/DCV 43 38 (88%) 36 (84%) NS5A/B 49% 

SOF/LDV 63 48 (76%) 38 (60%) NS5A/B 62% 

PTV/OMB/DSV 18 18 (100%) 18 (100%) NS3, NS5A/B 28% 

PEG/RBV 797 275 (34%) 275 (34%) NS3, NS5A/B 98% 
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ÅTreatment-naïve and treatment-experienced 

patients infected with HCV genotype 1a (n = 1417), 

1b (n = 1300), 1c-e (n = 5), 2 (n = 49), 3 (n = 389), 

4 (n = 119), 5 (n = 7), 6 (n = 1), and 2k/1b (n = 18) 

were studied.  

ÅPre-existing RAVs could be observed in 38% of 

treatment-naive patients.  

ÅThe proportion of selected RAVs in telaprevir, 

boceprevir and PEG/RBV pre-treated patients was 

36%, 26%, and 34%, respectively.  
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ÅAfter failure to SOF/RBV Ñ PEG no RAVs could be 

detected. In patients treated with SOF in combination with 

SMV, DCV, or LDV a much higher incidence of RAVs was 

observed (64%, 84%, and 60%) only exceeded by 

PTV/OMB/DSV failure patients who all selected RAVs 

(100%).  

ÅRe-/ treatment without RAVs with currently approved 

regimens would be possible in 99% of the naïve patients 

and in 96% (TVR), 95% (BOC), 83% (SOF/RBV), 90% 

(SOF/PEG/RBV), 88% (SOF/SMV) 49% (SOF/DCV), 62% 

(SOF/LDV), 28% (PTV/OMB/DSV), and 98% (PEG/ RBV) of 

pre-treated patients.  
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ÅFor treatment naïve patients RAVs against NS3, 

NS5A or NonNuc NS5B inhibitors are observed 

with moderate frequency (5ï57%) and RAVs-free 

treatment options are available for almost all 

patients.  

ÅHowever, in patients with failure to multiple DAA 

combination regimens, RAVs were found in 36ï

100% of patients which may impose restrictions on 

effective retreatment options with currently 

approved DAA regimens. 
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ÅTo determine long-term virologic and clinical 

outcomes in HCV patients treated with DAA 

regimens using registry study data 

ÅPatients with chronic HCV treated in a Gilead-

sponsored study were eligible for 1 of 2 ongoing  

3-year registry studies 

ïSVR Registry: patients who achieved a sustained 

virologic response 12 weeks after treatment end (SVR12) 

in parent study  

ïSequence Registry: patients with virologic failure in 

parent study  

ÅDeep sequencing with 1% cutoff used 
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ÅSVR maintained in 99.7% (5414/5433) patients 

ï6 patients (0.1%) virologic evidence of late relapse  

ï12 patients (0.2%) virologic evidence of reinfection 

ÅHCC was reported in 0.3% (16/5433) and 0.9% 

(5/536) of patients in the SVR and Sequence 

registries through Week 96 respectively.  
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Å Total number of patients is the number with baseline sequencing data available. NS5B nucleos(t)ide 

inhibitor (NI) RAVs were analyzed for patients who received regimens containing SOF.  

No patient had >1 NS5B RAV.  
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ÅAdditional patients with NS5A RAVs at parent study BL that were observed at 

registry study BL, n 
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ÅTreatment-emergent RAVs in the parent study were 

present at baseline in the Sequence Registry 

ïFewer NS5A RAVs developed in patients who failed 

treatment with a SOF-containing regimen than one 

without SOF 
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ÅThis study aimed to evaluate the prevalence and 

impact of baseline (BL) resistance-associated 

variants (RAVs) on ledipasvir/sofosbuvir 

(LDV/SOF) Ñ ribavirin (RBV) or simeprevir/ 

sofosbuvir (SMV/SOF) Ñ RBV regimens in patients 

with genotype (GT) 1 HCV infection in HCV-

TARGET, a multi-centre, prospective, observational  

cohort study.  
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ÅA subset of patients enrolled in HCV-TARGET were 

consented to serum collection prior to initiating 

HCV therapy administered according to local 

standard of care.  

ÅHCV resistance testing was performed on samples 

collected before May 12, 2015 using Monogram 

Biosciences assays (population sequence derived 

from Illumina MiSeq data with a 10% variant 

reporting threshold).  

ÅLDV, SOF and SMV susceptibility was interpreted 

using Monogramôs rule-based algorithm.  
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ÅBL resistance testing was performed for 486 patients treated with 

LDV/SOF (n = 209), LDV/SOF + RBV (n = 31), SMV/SOF (n = 186) 

or SMV/SOF + RBV (n = 60). Demographics included 63% 

male,13% Black, 76% GT1a, 52% cirrhosis,18% with liver transplant, 

and 55% with prior HCV therapy.  

ÅThe overall prevalence of SMV, LDV and SOF RAVs was 41% 

(196/480), 24% (116/484) and 2.7% (13/480), respectively.  

ÅThe prevalence of SMV, LDV and SOF RAVs in treatment-naïve 

(TN) patients (221/486) was 39%, 23%, and 3.2%, respectively, 

compared to 42%, 25%, and 2.3% in treatment-experienced (TE) 

patients (265/486). 

ÅThe prevalence of SMV, LDV and SOF RAVs in non-cirrhotic 

patients (233/486) was 37%, 24% and 2.2%, respectively, compared 

to 44%, 24% and 3.2% in cirrhotic patients (253/486).  
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ÅTo date (403/486 with SVR12 data), 91.3% (368/403) of 

patients achieved SVR12, and 8.7% (35/403) developed 

relapse, had no response or had virologic breakthrough.  

ÅIn the LDV/SOF Ñ RBV cohort (n = 168), 85% (17/20) 

with LDV or SOF RAVs achieved SVR12, whereas 95% 

(141/148) without LDV and SOF RAVs achieved SVR12.  

ÅFor the SMV/SOF Ñ RBV cohort (n = 227), 88% (85/97) 

with SMV RAVs and 90% (135/150) without SMV RAVs 

achieved SVR12. Multivariate analysis incorporating 

RAVs associated with SVR12 for the 486 patient cohort 

will be presented.  
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Compound AA positions associated with resistance analyzed 

SMV NS3: 36, 80, 122, 155, 168, 170 

LDV NS5A: 24, 28, 30, 31, 54, 58, 92, 93 

SOF NS5B: 142, 159, 282, 316 
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ÅSMV, LDV and SOF RAVs at BL for GT1 patients 

treated with LDV/SOF Ñ RBV or SMV/SOF Ñ RBV 

suggests that the prevalence was generally 

comparable between TN and TE patients, and 

between cirrhotic and non-cirrhotic patients.  
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ÅRegimens containing the NS5B inhibitors dasabuvir 

(DSV) or sofosbuvir (SOF) are approved for the 

treatment of HCV infection.  

ÅWe characterized the prevalence of DSV and SOF 

resistance-associated variants (RAVs) in the first 

500 clinical samples received for routine NS5B 

inhibitor resistance testing.  

ÅSamples with RAVs were further characterized in a 

phenotypic assay to evaluate replication capacity 

(RC) and DSV and SOF susceptibility.  
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ÅThe NS5B region was amplified from HCV genotype (GT) 

1 samples submitted to Monogram Biosciences (South 

San Francisco, CA, USA) for resistance analysis. NS5B 

sequencing was performed using the Illumina MiSeq 

platform with a 10% variant reporting threshold.  

ÅDSV and SOF RAVs were identified and an assessment 

of drug susceptibility (sensitive, resistant (R) or resistance 

possible (RP)) was derived from a rules-based algorithm.  

ÅReplicons containing plasma-derived NS5B sequences 

with RAVs were evaluated for RC and susceptibility to 

DSV and SOF, relative to the reference GT1b Con1 

replicon, using a luciferase-reporter assay.  



44 

ÅWe analyzed the first 500 samples received for routine 

NS5B resistance testing, of which 83% were GT1a and 

17% were GT1b.  

ÅFrom genotypic analysis, DSV and/or SOF RAVs were 

identified in 9.4% of samples overall.  

ÅFor DSV, 7.4% of samples were assessed as R or RP; 

7% for GT1a and 9.3% for GT1b.  

ÅFor SOF, 2.2% of samples were assessed as R or RP; 

2.4% for GT1a and 1.2% for GT1b.  

ÅFrom phenotypic analysis, replicons containing NS5B 

regions from 42 samples with DSV and/or SOF RAVs had 

RCs ranging from 6-112% and 5ï65%, respectively.  
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ÅSusceptibility to DSV and SOF varied over a 

>2000- and 23-fold range, respectively.  

ÅGT1a viruses exhibited larger reductions in DSV 

susceptibility compared to GT1b viruses, with the 

greatest reductions in susceptibility (IC50FC > 975) 

seen for samples with C316Y variants.  

ÅFor SOF, the largest reductions in susceptibility 

(IC50FC of up to 12) were seen among GT1a 

viruses with S282T and L159F variants. 
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ÅFrom a survey of samples submitted for NS5B 

resistance testing, DSV RAVs were more prevalent 

compared to SOF RAVs.  

ÅOverall, RAV prevalence was similar among GT1a 

and GT1b viruses.  

ÅSusceptibility to DSV and SOF varied over an 

approximate 3 and 1 log range, respectively, with 

the largest reductions in inhibitor susceptibility seen 

among viruses with GT1a RAVs. 




