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Abstract
Background and Aims: The aims of this study were to examine changes in the pro-
portion of decompensated hepatitis C virus (HCV) cirrhosis patients with ascites,
hepatic encephalopathy, and variceal bleeding at pretreatment compared to 3 and
12 months post-sustained virological response (SVR) and to compare pretreatment
and post-SVR model of end-stage liver disease and Child-Pugh scores and alpha-
fetoprotein levels.
Methods: Electronic medical records of 64 decompensated HCV cirrhosis patients
who received direct-acting antivirals were reviewed. The McNemar–Bowker test and
the Wilcoxon-Signed Rank test were used to compare patient outcomes.
Results: Ascites was resolved in 29% of patients 3 months post-SVR (65% vs 36%,
P < 0.01) and in 35% of patients 12 months post-SVR (65% vs 30%, P = 0.07).
Hepatic encephalopathy was resolved in 54% of patients 3 months post-SVR (70% vs
16%, P < 0.01) and in 48% of patients 12 months post-SVR (70% vs 22% P = 0.03).
Variceal bleeding was absent in 32% of patients 3 months post-SVR (35% vs 3%,
P < 0.01) and in 27% of patients 12 months post-SVR (35% vs 8%, P < 0.01).
Alpha-fetoprotein levels were significantly reduced post-SVR, but model of end-stage
liver disease and Child-Pugh scores were not.
Conclusions: Decompensated HCV cirrhosis patients who achieved SVR with direct-
acting antiviral treatment had significant reductions in manifestations of hepatic
decompensation sustainable up to 1 year post-SVR.

Introduction
Over 185 million people are infected with hepatitis C virus
(HCV) worldwide,1–4 and approximately 12% of these individ-
uals have manifestations of decompensated cirrhosis (e.g. ascites,
hepatic encephalopathy, and variceal bleeding) caused by HCV.5

The cumulative probability of developing decompensated cirrho-
sis after diagnosis is 12%, 18%, and 29% in years 3, 5, and
10, respectively.6 After the development of decompensated cir-
rhosis in HCV patients, the probability of survival is 51% at
5 years.7

To curb the increased likelihood of mortality associated
with decompensated HCV cirrhosis, clinicians can now treat and
cure decompensated HCV cirrhosis patients of HCV.8–10 Until
recently, treatment was futile in decompensated HCV cirrhosis
patients. With the recent advent of direct-acting antivirals
(DAAs), the American Association for the Study of Liver

Disease (AASLD), the Infectious Disease Society of America
(ISDA), and the European Association for the Study of the Liver
(EASL) now have guidelines that recommend the use of all-oral
DAA regimens for decompensated HCV cirrhosis patients.11,12

In a recent study conducted by Lawitz et al.,13 100% of decom-
pensated HCV cirrhosis patients achieved a sustained virological
response (SVR). Furthermore, a large-scale trial conducted by
Charlton et al.14 demonstrated decompensated that HCV cirrhosis
patients with Child-Pugh (CP) class B and class C achieved SVR
rates greater than 85% with DAA treatment.

Although DAA treatment is safe, tolerable, and efficacious
in decompensated HCV cirrhosis patients,9,15 data beyond SVR
rates are lacking. To date, research on post-SVR liver functioning
in decompensated HCV cirrhosis patients has been limited to
only a few studies.13,16 Findings from these respective studies
demonstrated that DAA treatment reduced the model of
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end-stage liver disease (MELD) and CP scores in decompensated
HCV cirrhosis patients post-SVR. Surprisingly, to date, no stud-
ies have examined sustainable reductions in specific forms of
decompensation in HCV cirrhosis patients. Hence, the primary
aim of this study was to examine changes in the proportion of
decompensated HCV cirrhosis patients with ascites, hepatic
encephalopathy, and variceal bleeding at pretreatment compared
to 3 and 12 months post-SVR. The secondary aim of this study
was to compare pretreatment and post-SVR MELD and CP
scores and alpha-fetoprotein (AFP) levels.

Patients and methods

Design. This retrospective cohort study was conducted at a sin-
gle tertiary medical center. Electronic medical records of
64 decompensated HCV cirrhosis patients who received DAA
treatment between November 2014 and January 2016 were
reviewed for study inclusion. Decompensated HCV cirrhosis
patients who achieved SVR post-treatment were included in the
study, and those who did not achieve SVR were excluded from
the study. Patients with hepatocellular carcinoma (HCC), prior
liver transplantation, and human immunodeficiency virus (HIV)
coinfection were also excluded from the study. Fifteen patients
were excluded due to a diagnosis of HCC (regardless of diagno-
sis prior to the initiation of DAA treatment, during the treatment
course, or after achieving SVR), three patients were excluded
due to a liver transplant prior to treatment, one patient was
excluded due to coinfection with HIV, and eight patients were
excluded due to failure to achieve SVR. Altogether, a sample of
37 decompensated HCV cirrhosis patients who achieved SVR
met this study’s inclusion criteria. Data extraction included age,
race, gender, genotype, prior treatment history, and current treat-
ment duration and regimen. The study was approved by the insti-
tutional review board at the University of Alabama at
Birmingham.

Outcomes. Primary outcomes were the proportion of decom-
pensated HCV cirrhosis patients with ascites, hepatic encepha-
lopathy, and variceal bleeding at 3 and 12 months post-SVR.
Secondary outcomes were post-SVR MELD and CP scores and
AFP levels.

Statistical analysis. Measures of central tendency and fre-
quency distributions were used for univariate analysis. Pretreat-
ment proportions of patients with ascites, hepatic
encephalopathy, and variceal bleeding were compared to 3 and
12 months post-SVR proportions using the McNemar–Bowker
test. Changes in median MELD and CP scores and AFP levels
were compared using the Wilcoxon-signed rank test.

Results

Patient characteristics. The majority of patients were
male (57%), Caucasian (84%), treatment naïve (60%), genotype
1 (78%), and with a median age of 60 years (Table 1). Of the
patients, 65% received 12 weeks of treatment, followed by 32%
and 3% receiving 24 weeks and 16 weeks of treatment, respec-
tively. A total of 81% of patients were treated with ledipasvir/
sofosbuvir, and those who did not receive ledipasvir/sofosbuvir

were treated with sofosbuvir + ribavirin (14%), sofosbuvir +
daclatasvir (3%), and sofosbuvir + simperivir (3%). Treatment
regimens were chosen according to AASLD/ISDA guidelines
and/or provider preference. DAA treatment was well tolerated,
and to our knowledge, there were no direct adverse effects from
treatment.

Ascites. Compared to pretreatment patients with ascites, asci-
tes was resolved in 29% of patients 3 months post-SVR (65% vs
36%, P < 0.01) and in 35% of patients 12 months post-SVR
(65% vs 30%, P = 0.07) (Table 2).

Hepatic encephalopathy. Compared to pretreatment
patients with hepatic encephalopathy, hepatic encephalopathy
was resolved in 54% of patients 3 months post-SVR (70% vs
16%, P < 0.01) and in 48% of patients 12 months post-SVR
(70% vs 22%, P = 0.03).

Variceal bleeding. Compared to pretreatment patients with
variceal bleeding, variceal bleeding was absent in 32% of
patients 3 months post-SVR (35% vs 3%, P < 0.01) and in 27%
of patients 12 months post-SVR (35% vs 8%, P < 0.01) (Fig. 1).

MELD and CP scores. There were no differences in statisti-
cal significance between pretreatment and post-SVR median
(interquartile range [IQR]) MELD scores, 15 (8–28) versus
15 (6–36) (P = 0.20), and median CP scores, 7 (5–11) versus
7 (5–15) (P = 0.60).

Alpha-fetoprotein levels. Compared to pretreatment
median AFP levels, 6.45 (0.81–39.70), post-SVR median AFP

Table 1 Characteristics of decompensated HCV cirrhosis patients

n 37 (100%)
Age, median (IQR) 60 (43–73)
Male 21 (57%)
Caucasian 31 (84%)
Genotype 1a 25 (68%)
Genotype 1b 4 (10%)
Genotype 2b 5 (14%)
Genotype 3 2 (5%)
Genotype 4 1 (3%)
Treatment naïve 22 (60%)
12 week duration of treatment 24 (65%)
16 week duration of treatment 1 (3%)
24 week duration of treatment 12 (32%)
Treatment with ledipasvir/sofosbuvir 30 (81%)
Treatment with sofosbuvir + ribavirin 5 (13%)
Treatment with sofosbuvir + daclatasvir 1 (3%)
Treatment with sofosbuvir + simperivir 1 (3%)
Ascites 24 (65%)
Hepatic encephalopathy 26 (70%)
Variceal bleeding 13 (35%)
MELD score (n = 32)a, median (IQR) 15 (8–28)
CP score (n = 32), median(IQR) 7 (5–11)
AFP level (n = 27), median (IQR) 6.45 (0.81–39.70)

AFP, alpha-fetoprotein; CP, Child-Pugh; HCV, hepatitis C virus; IQR,
interquartile range; MELD, model of end-stage liver disease.
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levels, 4.24 (0.6–15.7), were significantly reduced (P < 0.01),
with a median decrease of 2.21 (Fig. 2).

Discussion
Decompensated HCV cirrhosis patients who achieved SVR had
fewer cases of ascites, hepatic encephalopathy, and variceal
bleeding 3 months post-SVR, and patients had fewer cases of
hepatic encephalopathy and variceal bleeding 12 months post-
SVR. Significant improvements in MELD and CP scores were
not observed. However, AFP levels were significantly reduced.

Along with existing evidence demonstrating the safety and
efficacy of DAA treatment with decompensated HCV cirrhosis
patients,8,17–19 the findings of this study suggest that DAAs can
attenuate some advanced forms of hepatic decompensation by
resolving ascites and hepatic encephalopathy and decreasing the
amount of variceal bleeds in patients who achieve SVR. Ascites
and hepatic encephalopathy are the most common reasons for
hospital admission among patients with advanced liver disease,20

and advanced liver disease is associated with poor quality of
life.21 Furthermore, several studies have demonstrated that HCV
patients who achieve SVR with DAAs are likely to experience
significant improvements in patient-reported outcomes
(e.g. physical and social functioning, work productivity, mental
health, bodily pain, and general health).22 Although largely
understudied,23 it is plausible that the resolution of decompensa-
tion can improve the quality of life of decompensated HCV cir-
rhosis patients as well as curb hospital admission rates.

Provided many patients in this study achieve a reduction
in the manifestations of hepatic decompensation, DAA treatment
in patients currently on liver transplantation waitlists could
potentially improve patient survival while waiting for

transplantation or delist patients from transplantation waitlists.
Several patients currently on liver transplantation waitlists have
decompensated cirrhosis, and the literature is mixed on whether
decompensated HCV cirrhosis patients should be treated with
DAAs and be cured of HCV before or after liver transplanta-
tion.24 Irrespective of the mixed literature, findings from this
study suggest that the benefit of DAA treatment extends beyond
SVR to include a potential for patients to receive relief from
hepatic decompensation while waiting for a liver transplantation
that is often indeterminable.

The few studies that have been published on the impact of
DAA treatment on post-SVR MELD and CP scores with decom-
pensated HCV cirrhosis patients largely observed
improvements,14,16 whereas this study did not. Our study did not
exclude patients based on baseline bilirubin or creatinine levels
or creatinine clearance, whereas in the SOLAR-1 trial, patients
with a total bilirubin greater than 10 mg/dL, a creatinine <2.5
times the upper limit of normal, and a creatinine clearance
<40 mL/min were excluded. We thus postulate that the lack of
MELD and CP score improvement in our study was due to wors-
ened hepatic and renal dysfunction in our patient population at
baseline.

As previously reported, the MELD score is poorly corre-
lated with disease—specifically the quality of life scores. As
encephalopathy and ascites were important factors for patients
when considering quality of life, manifestations are notably
absent in the MELD score.19 Although there were no improve-
ments in MELD and CP scores in this study, they did not worsen
with DAA treatment. Clinicians may be able to use DAAs in
decompensated HCV cirrhosis patients with limited concern of
an adverse effect on MELD and CP scores; however, more

Table 2 Proportion of decompensated HCV cirrhosis patients with ascites, hepatic encephalopathy, and variceal bleeding at pretreatment com-
pared to 3 and 12 months post-SVR

Pretreatment
n (%)

3 Months post-SVR
n (%) % Change P-value

12 Months post-SVR
n (%) % Change P-value

Ascites 24 (65%) 9 (36%) 29 <0.01 8 (30%) 35 0.07
Hepatic encephalopathy 26 (70%) 5 (16%) 54 <0.01 5 (22%) 48 0.03
Variceal bleeding 13 (35%) 1 (3%) 32 <0.01 2 (8%) 27 <0.01

HCV, hepatitis C virus; SVR, sustained virological response.

Figure 1 Change in the manifestations of decompensated cirrhosis
prior to and post-treatment with direct-acting antiviral. , HE; Asci-
tes; , VB.

Figure 2 Change in AFP level prior to and post-treatment with direct-
acting antiviral.
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research is needed to confirm the effects of DAAs on MELD and
CP scores in this patient population.

It has been previously described that patients with
advanced HCV in the absence of HCC have serum AFP eleva-
tions.25 There is a paucity of data that describes changes in AFP
levels after treatment of HCV with DAAs. To our knowledge,
there is only one other study by Nguyen et al. 26 that found a
decrease in AFP levels following DAA treatment. This study cor-
roborates these data. Current guidelines do not recommend the
use of AFP alone for routine HCC screening in cirrhosis
patients,27 but increased AFP has been shown to be associated
with carcinogenesis.28–31 If future studies replicate post-SVR
reductions in AFP with DAA treatment, perhaps the clinical util-
ity of AFP as a screening modality for HCC could have
improved sensitivity and specificity. This must be studied further
but is important for clinicians.

This study had some noteworthy limitations and strengths.
The study was retrospective, lacked racial diversity, and had a
modest sample size. Notwithstanding, the study was able to
detect statistical differences between baseline compared to
months 3 and 12, and the study had a similar sample size as a
study recently published by Lawitz et al.13 in this clinical area of
research. The study’s exclusion criteria were minimal and
included treatment-experienced patients. A high percentage of
patients included in the study had ascites, hepatic encephalopa-
thy, and variceal bleeding prior to the start of DAA treatment.

It is well described that DAAs are effective in achieving
SVR in decompensated HCV cirrhosis patients. This study dem-
onstrates patients who achieve SVR with DAAs can also achieve
reductions in the manifestations of hepatic decompensation, nota-
bly ascites, hepatic encephalopathy, and variceal bleeding. Fur-
ther studies are needed to assess the sustained benefit of these
reductions over a longer study period. This is of clinical impor-
tance because resolution of advanced forms hepatic decompensa-
tion can lead to fewer hospital admissions, improved patient
quality of life, and increased patient survival while waiting for
liver transplantation.
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