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Abstract
AIM
To define predictors of functional benefit of direct-acting 
antivirals (DAAs) in patients with chronic hepatitis C 
virus (HCV) infection and liver cirrhosis.

METHODS
We analysed a cohort of 199 patients with chronic HCV 
genotype 1, 2, 3 and 4 infection involving previously 
treated and untreated patients with compensated 
(76%) and decompensated (24%) liver cirrhosis at two 
tertiary centres in Germany. Patients were included with 
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treatment initiation between February 2014 and August 
2016. All patients received a combination regimen of 
one or more DAAs for either 12 or 24 wk. Predictors 
of functional benefit were assessed in a univariable as 
well as multivariable model by binary logistic regression 
analysis.

RESULTS
Viral clearance was achieved in 88% (175/199) of 
patients. Sustained virological response (SVR) 12 rates 
were as follows: among 156 patients with genotype 1 
infection the SVR 12 rate was 90% (n  = 141); among 
7 patients with genotype 2 infection the SVR 12 rate 
was 57% (n  = 4); among 30 patients with genotype 
3 infection the SVR 12 rate was 87% (n  = 26); and 
among 6 patients with genotype 4 infection the SVR 
12 rate was 67% (n  = 4). Follow-up MELD scores were 
available for 179 patients. A MELD score improvement 
was observed in 37% (65/179) of patients, no change 
of MELD score in 41% (74/179) of patients, and an 
aggravation was observed in 22% (40/179) of patients. 
We analysed predictors of functional benefit from 
antiviral therapy in our patients beyond viral eradication. 
We identified the Child-Pugh score, the MELD score, 
the number of platelets and the levels of albumin and 
bilirubin as significant factors for functional benefit.

CONCLUSION
Our data may contribute to the discussion of potential 
risks and benefits of antiviral therapy with individual 
patients infected with HCV and with advanced liver 
disease.

Key words: functional benefit; direct acting antiviral; 
hepatitis C; cirrhosis; real-life data

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Therapeutic regimens for patients with chronic 
hepatitis C virus (HCV) infection have substantially 
improved over the last few years. However real-life data 
in patients with cirrhosis are still limited, and predictors 
of functional benefit of direct-acting antivirals are not 
well defined. We analysed data from patients with HCV 
infection and liver cirrhosis to evaluate predictors of 
functional benefit for identifying patients profiting most 
from antiviral therapy beyond HCV eradication. 

Steinebrunner N, Stein K, Sandig C, Bruckner T, Stremmel W, 
Pathil A. Predictors of functional benefit of hepatitis C therapy in 
a ‘real-life’ cohort. World J Gastroenterol 2018; 24(7): 852-861  
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v24/i7/852.htm  DOI: http://dx.doi.org/10.3748/wjg.v24.i7.852

INTRODUCTION
The introduction of all oral direct-acting antivirals (DAAs) 

based hepatitis C virus (HCV) therapy has dramatically 
increased the number of patients who are eligible 
for anti-viral therapy[1-4] and high response rates can 
be achieved with various combinational treatment 
regimens[5-7]. However, patients infected with HCV 
and suffering from liver cirrhosis remain a challenging 
subgroup with lower sustained virological response 
(SVR) rates compared with those patients with mild 
or moderate hepatic impairment[7,8]. An estimated 
25% of patients with HCV infection in the United 
States have cirrhosis, and this number is expected to 
rise to 37% by 2020[9-11]. These patients are at risk of 
disease-related complications, including hepatocellular 
carcinoma, liver decompensation, end-stage liver disease 
and finally the need for liver transplantation[7,12,13]. 
Liver decompensation and hepatocellular carcinoma 
associated with infection of HCV are the most common 
causes for liver transplantation in Europe and North 
America. Several trials have shown an early and 
long-term improvement of liver function associated 
with successful anti-viral treatment in the majority of 
cases[14-21]. However, a certain number of patients with 
compensated and decompensated liver cirrhosis show 
a deterioration of liver function in spite of successful 
viral clearance[17,22,23]. In this subset of patients with 
advanced liver disease, the prediction of functional 
benefit of anti-viral therapy in an individual patient is not 
well established. Therefore, in our real-life observational 
study, we analysed patients with HCV infection and liver 
cirrhosis to evaluate predictors for identifying those 
patients profiting most from antiviral therapy beyond 
HCV eradication with significant clinical improvement of 
hepatic function.

MATERIALS AND METHODS
Patient population and study design
We analysed clinical and laboratory data sets of all 
consecutive patients aged 18 years or over with chronic 
HCV genotype 1, 2, 3 or 4 infection and liver cirrhosis 
receiving DAA-based antiviral therapy. Patients were 
included with treatment initiation between February 
2014 and August 2016 in a retrospective, longitudinal 
study at two investigative sites in Germany. One patient 
with HCV genotype 1b infection on a 12-wk regimen 
of paritaprevir/ritonavir (PTV/r) + ombitasvir (OMV) 
+ dasabuvir (DSV) ± ribavirin (RBV) prematurely 
terminated treatment due to deterioration of liver 
function and subsequently received a liver transplant. 
After liver transplantation, the viral load remained 
negative on follow-up. Another patient with HCV 
genotype 1b infection on a 12-wk regimen of sofosbuvir 
(SOF) + daclatasvir (DCV) prematurely terminated 
treatment due to myalgia. At the point of treatment 
discontinuation, the patient had no detectable viral load 
and it remained negative on follow-up. In two patients 
with HCV genotype 1b infection on a 12-wk regimen 
of SOF + simeprevir (SMV) + RBV the dose of RBV 
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was discontinued after four weeks and after six weeks 
respectively, due to anaemia. Both patients showed 
SVR on follow-up. One patient was non-adherent to 
the antiviral treatment plan and showed no SVR. Three 
patients were started on antiviral therapy and failed to 
attend their follow-ups. These were, respectively, two 
patients with a 12-wk regimen of SOF + ledipasvir (LDV) 
+ RBV (genotype 1a and genotype 1b) and one patient 
with a 12-wk regimen of SOF + DCV + RBV (genotype 
3). These patients were classified as treatment failures. 
All patients were included in the intention-to-treat (ITT) 
analysis.

Patients received a combination treatment of one 
or more DAAs with or without RBV for either 12 or 24 
wk, depending on genotype, pre-treatment history 
or contraindications according to local guidelines[1]. 
SOF was administered at 400 mg once daily or in 
combination with LDV 90 mg as a single tablet co-
formulation. DCV was applied once daily at a dosing 
of 60 mg, with dose adjustment to 30 mg or 90 mg 
per day as recommended for patients with relevant 
potential drug-drug interactions. SMV was applied 
at a dosing of 150 mg once daily. Another treatment 
combination was PTV/r 150 mg/100 mg plus OMV 25 
mg (once daily) and DSV 250 mg (twice daily) with or 
without RBV. RBV was administered twice daily, with 
the dose determined according to body weight (1000 
mg per day for patients with a body weight of < 75 kg 
and 1200 mg per day in patients with a body weight ≥ 
75 kg), according to the individual treatment protocol.

Patients were reviewed at treatment weeks 4, 
12 and 24 and at additional time points, if deemed 
necessary, as well as 12 wk after the end of treatment. 
Serum HCV-RNA and standard laboratory tests were 
regularly assessed at baseline and at the following 
clinical visits. The lower limit of quantification (LLOQ) 
was 12 IU/ml [Abbott Real Time (ART) HCV assay 
(Abbott Molecular, Des Plaines, IL, United States)]. Liver 
cirrhosis was confirmed by liver histology or conducted 
by evaluation of data sets from non-invasive tests, 
comprising transient elastography (TE) (FibroScan, 
Echosens, Paris, France), with a cut-off value for cirrhosis 
of ≥ 12.5 kPa, ultrasound examination, imaging by 
computed tomography or magnetic resonance, presence of 
oesophageal varices and laboratory values. Classification 
was according to the Child-Pugh score. Liver stiffness 
measurements were performed according to current 
EASL guidelines[5,24] at baseline and 12 wk after the 
end of DAA treatment. The study was conducted in 
accordance with the Guidelines for Good Clinical Practice 
and the Declaration of Helsinki.

Statistical analysis
Continuous data were expressed by mean values 
and standard deviation. Categorical variables were 
expressed as absolute and relative numbers. Continuous 
data were analysed with t-test and categorical data with 
the chi-square test. Predictors of functional benefit were 

assessed in a non-stepwise method for multivariable 
binary logistic regression analysis. To maintain the 
validity of the logistic regression analysis relative to the 
number of outcome events, a maximum of 7 variables 
was selected[25]. Variables were chosen due to clinical 
relevance. These variables were selected based on 
the clinical experience of the authors, as well as based 
on the data of other publications[23] and were used 
for univariable as well as for multivariable analyses. 
MELD score and Child-Pugh score were assessed 
for interaction and showed none. We performed the 
Hosmer-Lemeshow test, which showed significance (p 
= 0.02) and therefore demonstrated a low goodness 
of fit. The removal of creatinine from the multivariable 
assessments improved the goodness of fit considerably 
(p = 0.43) and therefore was excluded from further 
analyses. A p-value < 0.05 was considered statistically 
significant. Statistical analysis was performed using 
SPSS software (IBM SPSS Statistics 24, Armonk, NY, 
United States) with additional analysis performed using 
SAS 9.4 (SAS Institute, Cary, NC, United States).

RESULTS
Patient characteristics
We enrolled 199 patients with chronic HCV infection 
and liver cirrhosis at two tertiary sites in Germany. 
HCV genotype 1 was present in 78% (n = 156) of 
patients, followed by genotype 3 in 15% (n = 30), 
genotype 2 in 4% (n = 7) and genotype 4 in 3% (n = 6) 
of patients. Our patient sample reflects existing data 
for the distribution of genotypes in Central Europe: 
Approximately 70% for genotype 1, followed by 
21% for genotype 3, 3% for genotype 2 and 5% for 
genotype 4[26,27]. Of all patients, 56% (n = 112) were 
treatment experienced, and 4% (n = 8) had received 
a protease inhibitor in a previous therapy. At treatment 
initiation, 152 (76%) patients had compensated 
cirrhosis and 47 (24%) had decompensated cirrhosis. 
Baseline characteristics of the study cohort are shown 
in Table 1. A combination treatment of SOF+RBV was 
administered to 18% (n = 36) of patients, and 47% 
(n = 93) of patients received a therapy regime of 
SOF + LDV ± RBV. A therapy regime of SOF + DCV ± 
RBV was administered to 19% (n = 38) of patients. 
18 patients (9%) were treated with a regimen of SOF 
+ SMV ± RBV. A therapy regime of PTV/r + OMV + 
DSV ± RBV was applied in 7% (n = 14) of patients. 
Treatment duration was either 12 or 24 wk, depending 
on the individual treatment protocol. Details on the 
treatment protocols with respect to the different 
genotypes are shown in Table 2.

Efficacy of antiviral therapies
Viral clearance was achieved in 88% (175/199) of 
patients. The SVR 12 rates according to the HCV 
genotype were as follows: 90% of patients with 
genotype 1 infection (141/156) and 57% of patients 
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post-treatment and the respective variables were as 
follows: INR was 1.13 ± 0.23; bilirubin was 1.4 ± 1.0 
mgdl-1 and creatinine 0.80 ± 0.21 mgdl-1. A MELD 
score decrease was observed in 37% (65/179) of 
patients, no change of MELD score in 41% (74/179), 
and an increase was observed in 22% (40/179). In 
the subgroup of patients with a MELD decrease, 16% 
(11/65) experienced a relapse, compared to 25% 
(10/40) in the subgroup with a MELD increase. The 
difference between these groups for this parameter 
could not be deemed to be significant (p = 0.315). 
The highest increase of the MELD score was +8 in 
one patient, the largest reduction of the MELD score 
was -6 in four patients (Figure 2A). In one patient, 
the increase of the MELD score was 17 (from 12 to 
29) within 10 d of treatment initiation. In this patient, 
antiviral treatment was terminated prematurely. Of 
the baseline factors examined (age, Child-Pugh 
score, MELD score, creatinine, platelets, albumin and 
bilirubin), the Child-Pugh score, the MELD score, the 
number of platelets and the levels of albumin and 
bilirubin were significant factors for functional benefit 
in the univariable analyses. Multivariable analyses 
showed a trend for MELD (p = 0.082) and for albumin 
(p = 0.057), however significance at the level of 5% 
was not reached (Table 3 and Figure 3).

Changes in transient elastography
Mean TE scores before treatment initiation were 24.5 ± 
12.5 kPa. After antiviral therapy, TE scores decreased 
in 75% of patients (33/44) and increased in 20% of 
patients (9/44) 12 wk post-treatment. Two patients 
(5%) had no change in TE scores. Four patients had a 
relapse of HCV infection as well as a decrease in liver 
stiffness measured at that time (Figure 2B).

DISCUSSION
Interferon-free combinations of DAAs have profoundly 
improved the efficacy and safety of HCV treatment in 
patients with cirrhosis, which is the group of patients 
most difficult to cure. Overall response rates to DAA-
based therapies in our patient group were high at 88% 
(175/199). This is consistent with previously published 
data of DAA treatment regimens in patients with an 
advanced stage of liver disease. However, there is 
restricted comparability of SVR rates of our patients 
with previously published trials, due to differences 
in study populations, including clinical characteristics 
of patients, pre-treatment history and the specific 
treatment plans and treatment duration. For patients 
with genotype 1 infection treated with SOF + LDV for 
12 wk, in the ION-1 trial SVR was achieved in 97% of 
previously untreated patients and in the ION-2 trial 
in 93% of treatment-experienced patients. However, 
the ION-1 and ION-2 trial included only 15%-20% 
of patients with cirrhosis[29,30]. In the TURQUOISE-II 
trial, 191 (92%) of 208 treatment-naive or treatment-

with genotype 2 infection (4/7) reached SVR 12. Among 
30 patients with genotype 3 infection, the SVR 12 rate 
was 87% (26/30) and among 6 patients with genotype 
4 infection, the SVR 12 rate was 67% (4/6) (Figure 
1). Anti-viral treatment in our patient group was well 
tolerated. However, one patient treated with PTV/r + 
OMV + DSV ± RBV presented with acute liver failure 
within 10 d of treatment initiation. Therefore, antiviral 
therapy was terminated at this time. Deterioration 
of liver function was associated with a worsening of 
the MELD score from 12 to 29. This patient received 
a liver transplant within a short period of time with 
subsequently undetectable HCV RNA on follow-ups. 

Changes in liver function
The MELD score consists of international normalized 
ratio (INR), serum bilirubin and creatinine levels[28]. 
At treatment initiation, the mean MELD score in our 
cohort was 9 ± 3 and the respective variables were 
as follows: INR was 1.34 ± 0.78; bilirubin was 1.4 ± 
0.9 mgdl-1 and creatinine 0.80 ± 0.22 mgdl-1. Of all 
patients, 130 (65%) had a MELD score <10; 59 (30%) 
had a MELD score in the range of 10-15; and 10 (5%) 
had a MELD score >15. At 12 wk post-treatment, 
laboratory data were available for 179 patients. The 
average MELD score in the total number of our studied 
patients remained unchanged with 9 ± 3 at 12 wk 

Table 1  Baseline characteristics of the study population

Demographics Value

Age (yr) 59 ± 10 (27-83)
Male gender 133 (67)
HCV genotype 
   1a 47 (23)
   1b 100 (50)
   1 (no confirmed subtype) 9 (5)
   2 7 (4)
   3 30 (15)
   4 6 (3)
Viral load 106 (IU/mL) 2.04 ± 3.46 (0.01-34.50)
Treatment history
   Treatment naive 86 (43)
   Treatment experienced 113 (57)
   Protease inhibitor experienced 8 (4)
Liver/renal status
   Platelets (103/µL) 116 ± 61 (26-341)
   Total bilirubin (mg/dL) 1.4 ± 0.9 (0.2-5.7)
   INR 1.34 ± 0.78 (0.40-5.70)
   Creatinine (mg/dL) 0.80 ± 0.22 (0.43-1.96)
   TE score (kPa)1 24.5 ± 12.5 (5.5-75)
Average MELD score 9 ± 3 (6-23)
MELD score
   < 10 130 (65)
   10-15 59 (30)
   > 15 10 (5)
Child-Pugh score
   A 152 (76)
   B 40 (20)
   C 7 (4)

Data are expressed as n (%) or means ± SD (range). 1Data available for 112 
patients.
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experienced patients with compensated cirrhosis 
treated for 12 wk with ritonavir-boosted PTV + OMV 
+ DSV achieved SVR[31]. In the SOLAR-1 and SOLAR-2 
trials, including patients with cirrhosis with HCV 
genotype 1 or 4 treated with SOF/LDV + RBV for 12 
or 24 wk, SVR rates were 86% to 89%[22,32]. In the 
SOLAR trials, viral eradication was associated with an 
improvement of MELD scores, but it is unclear whether 
the benefits were related to viral eradication alone or 
due to a more stringent care of patients at specialized 

centres in the setting of a clinical trial[22,32]. 
In general, randomized controlled trials involve a 

more homogenous cohort of patients with typically 
extensive inclusion and exclusion criteria, while real-
life cohorts represent a more diverse spectrum of 
patients with fewer restrictions. Thus, these cohorts 
help to better understand the risk of virological failure 
in a real-life clinical setting. 

It has to be emphasised that current DAA treat
ments are expensive. Therefore, stratification and 
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Figure 1  Efficacy of treatment. Sustained virological response rates 12 wk after the end of treatment (SVR 12) are shown for patients with HCV genotype 1, 2, 3 or 
4 (A-D). Patients were sub-classified for therapy regime and treatment duration.
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prioritisation of patients by identifying those with the 
most urgent need for therapy and the most likely to 
benefit from therapy are important until treatment 
costs decrease as several effective drugs offering a 

cure are introduced[7]. 
SVR has been shown to reduce both all-cause 

and liver-related mortality from HCV infection among 
patients with cirrhosis[21,33] and also an improvement of 

Table 2  Therapy regime and treatment duration

Therapy regime Treatment duration (wk) GT 1 GT 2 GT 3 GT 4

SOF + RBV 12 2 (1) 5 (3)
SOF + RBV 24 11 (5) 18 (9)
SOF + LDV 12 1 (1)
SOF + LDV + RBV 12 73 (36) 2 (1)
SOF + LDV + RBV 24 14 (6) 3 (2)
SOF + DCV 12 2 (1) 1 (1)
SOF + DCV 24 19 (9)
SOF + DCV + RBV 12 3 (2) 2 (1) 1 (1)
SOF + DCV + RBV 24 3 (2) 7 (3)
SOF + SMV 12 13 (6) 3 (2)
SOF + SMV + RBV 12 2 (1)
PTV/r + OMV + DSV 12 8 (4)
PTV/r + OMV + DSV + RBV 12 6 (3)

Data are expressed as number of patients for each therapy regime (percent of total patients). GT: Genotype, SOF: Sofosbuvir; RBV: Ribavirin; LDV: 
Ledipasvir; DCV: Daclatasvir; SMV: Simeprevir; PTV/r: Paritaprevir/ritonavir; OMV: Ombitasvir; DSV: Dasabuvir.
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the MELD score has been reported[22]. In the SOLAR-2 
study including patients with advanced cirrhosis with 
Child-Pugh class B and C, a majority of patients showed 
an improvement of the MELD score under successful 
DAA therapy[32]. Nevertheless, some patients showed 
no change or even a deterioration of the MELD score 
despite viral clearance.

Considering that not all patients with cirrhosis 
benefit from HCV therapy despite SVR, the key question 
is which patients profit. The Child-Pugh score is a 
prognostic model for liver cirrhosis, which has been a 
useful clinical tool in day-to-day clinical practice for over 
50 years[34]. However, the Child-Pugh score includes 
subjective criteria (ascites and encephalopathy) besides 
the laboratory values of INR, bilirubin and albumin. 
Furthermore, the Child-Pugh score is not as accurate 
in predicting mortality of patients with liver cirrhosis as 
is the MELD score. In contrast to the Child-Pugh score, 
the MELD score has been derived from prospectively 
collected data rather than empirically constructed data. 
Also, the MELD score increases as the three variables 
(INR, bilirubin and creatinine) deteriorate, whereas the 
constituent parameters in the Child-Pugh score remain 
fixed once a defined threshold has been reached[35]. 
Therefore, the MELD score has been established as a 

classification system to determine the urgency for liver 
transplantation. Consequently, we suggest that the 
MELD score also might be a valuable tool in assessing 
the risk and benefit of DAA treatment and might be 
more reliable than the Child-Pugh score. This is in line 
with the results of the study by Foster et al[23], including 
patients with HCV and decompensated cirrhosis 
treated with SOF + LDV or SOF + DCV either with or 
without RBV for a total of 12 wk. This study analysed 
patient characteristics to identify patients most likely to 
benefit from therapy. Regression analysis of baseline 
characteristics and association with MELD change 
yielded baseline MELD score as the only significant 
independent factor[23]. 

However, it should be mentioned that benefits, 
including mortality, even in non-advanced liver disease 
such as low-grade fibrosis have been found in long-
term studies following antiviral treatment[36,37]. 

In a study of the Irish Early Access Programme, 101 
patients with advanced cirrhosis with HCV genotype 
1, 3 or 4 were treated with SOF + LDV ± RBV for 12 
wk. The overall SVR 12 rate for this cohort was 74.3%. 
This data depicts high SVR rates in this difficult to treat 
patient group. However, the authors also reported 
8 deaths, representing an on-treatment mortality in 
patients with Child-Pugh B score at a baseline of 6% 
(4/67), and in patients with Child-Pugh C score at a 
baseline of 21% (4/19). The causes of death for the 
eight patients were: liver failure (n = 2), intracerebral 
haemorrhage (n = 2), sepsis (n = 2), complications 
from a pre-existing hepatocellular carcinoma (n = 1) 
and cardiac arrest (n = 1)[38]. However, with efficacy 
and safety of DAA therapy established in large patient 
cohorts, it appears that in these cases of adverse 
events were caused by the underlying disease 
process[39]. The data of our study support the general 
statement that DAA treatment is safe, even in patients 
with advanced liver disease.

As there was no significant difference in the rate 
of relapse in the group of patients with a MELD score 
increase compared to the group with no change in 
MELD score or with a decrease of the MELD score, the 
risk of a relapse seems to be independent of functional 

Table 3  Predictors of functional benefit (MELD score decrease) following antiviral therapy based on patient baseline characteristics

Baseline parameters MELD decrease P  value (univariable) P  value (multivariable3) OR (95%CI)

Yes (n  = 78, 44%) No (n  = 101, 56%)
Age (yr) 59 ± 9 59 ± 9 0.9781 0.815 0.996 (0.961-1.032)
Child-Pugh A 53 (38) 86 (62) 0.0062 0.592 1.327 (0.472-3.725)
Child-Pugh B/C 25 (62) 15 (38)
MELD 10 ± 3 8 ± 3 < 0.0011 0.082 1.177 (0.980-1.414)
Creatinine (mg/dL) 0.8 ± 0.3 0.9 ± 0.8 0.3441 - -
Platelets (/nL) 104 ± 56 126 ± 64 0.0141 0.617 0.998 (0.992-1.005)
Albumin (g/L) 36.7 ± 5.2 39.9 ± 4.9 < 0.0011 0.057 0.928 (0.860-1.002)
Bilirubin (mg/dL) 1.6 ± 1.0 1.1 ± 0.8 < 0.0011 0.739 1.096 (0.638-1.883)

Data are expressed as n (%) or means ± SD (range). Baseline and follow-up data at 12 wk after the end of treatment was available for n = 179 patients. 1t-test; 
2Chi-square-test; 3Multivariable logistic regression.

25

20

15

10

5

Pr
e-

tr
ea

tm
en

t 
M

EL
D

No decrease of MELD         Decrease of MELD
Functional benefit of therapy

P  < 0.001

Figure 3  MELD score as a predictor of functional benefit of antiviral 
therapy.
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hepatic changes during therapy. 
Transient elastography measurements are esta

blished for fibrosis and cirrhosis assessment in patients 
with HCV infection[5,6,40,41]. However, experience in the 
change of transient elastography following antiviral 
therapy is still limited. We observed a decrease of 
transient elastography measures in 75% of patients 
(33/44) following antiviral therapy. A recent study 
showed a significant reduction of liver stiffness assessed 
by transient elastography only for patients who achieve 
SVR[42]. However, in our patient cohort, four patients 
with a relapse presented with a decrease of transient 
elastography measures. It remains to be further 
examined whether the changes in liver stiffness indicate 
a regression of fibrosis or an attenuation of chronic liver 
inflammation caused by HCV replication. These results 
have to be validated in a larger cohort of patients, and 
it has to be determined whether these early changes 
persist with a longer follow-up time interval.

In conclusion, novel treatment algorithms with 
DAAs for chronic HCV infection yield excellent results 
even in a patient population with cirrhosis. However, 
it may be useful to pinpoint parameters to identify 
those patients who will actually benefit clinically from 
antiviral therapy beyond viral eradication. Our results 
suggest that the Child-Pugh score, the MELD score, 
the number of platelets and the levels of albumin 
and bilirubin may be predictors of functional benefit 
from DAA-based therapy. This association may serve 
as another tool for health care providers to discuss 
treatment options and assess the risks and benefits of 
antiviral therapy with patients on an individual basis.

ARTICLE HIGHLIGHTS
Research background
To improve patient care by assisting health care professionals in the decision-
making process for treatment of patients infected with hepatitis C virus (HCV).

Research motivation
Direct-acting antivirals (DAAs) have recently opened up promising new 
therapeutic options for patients with chronic HCV infection. Nevertheless, in 
order to study the efficacy of these regimens, especially in difficult-to-treat 
patient populations, such as patients with liver cirrhosis, real-life data is needed.

Research objectives
We investigated patients in our real-life cohort from two tertiary referral centres 
in Germany. We analysed data from patients with HCV infection and liver 
cirrhosis to evaluate predictors of functional benefit for identifying patients 
profiting most of antiviral therapy beyond HCV eradication.

Research methods
Predictors of functional benefit were determined in a univariable as well as 
multivariable model assessed by binary logistic regression analysis. For 
reasons of validity of the logistic regression analysis (relative to the number of 
outcome events), a maximum of 7 clinically relevant variables was selected.

Research results
Our results indicate that the Child-Pugh score, the MELD score, the number of 
platelets and the levels of albumin and bilirubin may be predictors of functional 
benefit from DAA-based therapy, so that these variables may serve as another 

tool to guide antiviral therapy in affected patients.

Research conclusions
With the introduction of DAAs, the indication for therapy for patients with 
HCV infection and with liver cirrhosis has dramatically expanded with vast 
improvements of SVR. However, it remains unclear, which patients profit most 
from antiviral therapy. Therefore, a simple and feasible clinical index may be 
beneficial to evaluate the presumed effect of antiviral therapy before treatment 
initiation. Based on the parameters studied, we suggest the MELD score as 
part of such an evaluation system.

Research perspectives
The ultimate goal of antiviral therapy in patients with HCV infection is to avoid 
hepatic complications such as the development of hepatocellular carcinoma or 
hepatic decompensation. Further research with large patient groups and longer 
observation periods is warranted to define and confirm predictive markers to 
identify patients, which profit clinically most from antiviral therapy beyond viral 
eradication
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