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Abstract
Recently, direct antiviral agents (DAAs) have been 
increasingly used for the treatment of chronic hepatitis 
C virus (HCV) infections, replacing interferon-based 
regimens that have severe adverse effects and low 
tolerability. The constant supply of new DAAs makes 
shorter treatment periods with enhanced safety possible. 
The efficacy of DAAs for treatment of compensated 
liver cirrhosis (LC) is not less than that for treatment 
of non-cirrhotic conditions. These clinical advantages 
have been useful in pre- and post-liver transplantation 
(LT) settings. Moreover, DAAs can be used to treat 
decompensated HCV-induced LC in elderly patients 
or those with severe complications otherwise having 
poor prognosis. Although encouraging clinical data are 
beginning to appear, the actual efficacy of DAAs for 
suppressing disease progression, allowing delisting for LT 
and, most importantly, improving prognosis of patients 
with decompensated HCV-LC remains unknown. Case-
control studies to examine the short- or long-term effects 
of DAAs for treatment of decompensated HCV-LC are 
urgently need. 

Key words: Decompensated liver cirrhosis; Prognosis; 
Direct antiviral agent; Hepatitis C virus; Comorbidity; 
Nucleic acid analogue 

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Decompensated liver cirrhosis (LC) due to 
hepatitis C virus (HCV) infection is a severe disease with 
poor prognosis. Because interferon-included regimens 
are contraindicated at this stage, liver transplantation has 
been the only way to cure the disease. However, recent 
development of direct antiviral agents (DAAs) is offering 
a hope for this difficult situation. Promising antiviral 
effects of DAAs for LC have been observed, suggesting 
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they might be useful for treatment of decompensated 
HCV-LC. To explore this possibility, large case-control 
studies are needed.
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INTRODUCTION
Hepatitis C virus (HCV) - induced decompensated 
liver cirrhosis (LC) is a life-threatening illness with an 
average 5-year survival rate of 50%[1,2]. Although liver 
transplantation (LT) has been the only curative therapy 
for these patients, the recently-developed direct antiviral 
agents (DAAs) are now helping patients cope with these 
difficult situations. Because DAAs have far fewer adverse 
effects and are better tolerated than interferon (IFN), 
they can be used to treat the elderly or patients with 
comorbidities, such as leuco - or thrombocytopenia. It 
is well-known that IFN-based therapies provide lower 
sustained viral response (SVR) rates as the disease 
progresses and fibrosis levels increase. However, this 
may not be the case for DAA treatments, because 
the presence of compensated cirrhosis reportedly has 
not hampered the therapeutic outcomes[3,4]. Because 
these patients have the higher risk of mortality and 
hepatocellular carcinoma (HCC), the benefits of eradi
cating the virus, may be greater than doing so in those 
having less-advanced disease. 

There have been only a few reports of the effects 
of DAA therapy in patients with decompensated HCV-
induced LC (HCV-LC). The effects and safety of DAAs 
for treatment of severe liver diseases in both pre- and 
post-(LT) patients have been demonstrated[5,6]. After 
LT, reinfection of the grafted liver frequently occurs if 
HCV is not eradicated, and subsequently one third of 
liver transplant recipients with HCV infection either died, 
experienced allograft loss, or developed cirrhosis by the 
fifth post-operative year[7]. Thus, the primary endpoint 
of DAA therapy in the setting of LT is to clear the virus 
before transplantation and prevent reinfection of grafted 
livers. Importantly, findings obtained from studying this 
situation can be extended to therapy for elderly patients 
and those having comorbidities-patients having no 
indications for LT in the real-world settings.

On the other hand, there have been numerous clinical 
experiences of use of oral nucleoside analogues (NAs) 
for HBV-induced compensated or decompensated LC, 
and clinical benefits for both in short- and long-term 
prognosis have been established[8]. In this review, we 
summarize the data on use of DAAs for treatment of 
advanced HCV-LC and comorbidities, referencing the 
past experience with use of NAs for these HBV patients. 

DECOMPENSATED HCV-LC: NATURAL 
HISTORY AND TREATMENT
Chronic hepatitis C infection is one of the leading 
causes of chronic liver diseases and the most common 
indication for LT. Because of its indolent clinical course, 
patients occasionally suffer from advanced disease 
before diagnosis is made. In its natural history, cirrhosis 
develops in 4%-24% of patients during 20 years of 
chronic infection[9]. The annual occurrence rate of HCC 
is about 2%-4% of patients with cirrhosis, and it is 
reported to be around 7% in Japanese patients[9,10]. 
Signs of decompensation include ascites, jaundice, 
encephalopathy and variceal bleedings. The 5-year 
survival rate for decompensated HCV-LC is about 50%; 
the condition is a good indication for LT[1,2]. However, 
implementation rates of LT vary among the countries 
depending on the accessibility of donor livers. In a 
country like Japan, where chronic insufficiency of 
donor livers is the usual situation, most of patients with 
decompensated HCV-LC cannot benefit from LT. Above 
all, most of these patients are elderly and have several 
clinical complications, and are generally not considered 
suitable candidate for LT.

IFN-BASED TREATMENT FOR ADVANCED 
HCV-INDUCED LIVER DISEASES
Currently IFN-based regimen for the patients with 
chronic HCV having genotype 1 (GT1) mainly consists 
of pegylated-interferon (PEG-IFN), ribavirin (RBV) and 
a protease inhibitor (PI). Xu et al[11] reported that SVR 
rates of PEG-IFN plus RBV therapy for patients with 
decompensated HCV-LC were 19.7% for GT1 and 
42.9% for GT2, resulting in significant suppression of 
disease progression, compared to control patients. Thus 
IFN-based regimens might improve the prognosis of 
the patients with advanced type C liver diseases when 
treatment is safe and compliance is good. However, 
in the era of DAAs which have both strong anti-viral 
effect and sufficient tolerability, IFN-based regimens 
may no longer be prioritized for patients with advanced 
type C liver diseases; and rather, may be relatively 
contraindicated because of severe complications and low 
probability of attaining SVR[12]. 

RECENT PROGRESS OF DAA 
TREATMENTS
NS3/4A protease inhibitors (PIs) such as telaprevir, 
simeprevir, vaniprevir have been approved in Japan for 
treatment of GT1b, in combination with PEG-IFN plus 
RBV. These regimens have greatly improved therapeutic 
efficacy; SVR rates have been reported to be more than 
70% for telaprevir or simeprevir plus PEG-IFN and RBV 
regimens[13,14]. However, the recent replacement, which 
was approved in 2014, of the IFN-based regimens, which 
had severe adverse effects and poor tolerability, by the 
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combination of asunaprevir (PI) and daclatasvir (NS5A 
inhibitor) for GT1b patients, has become a central role in 
their treatment[15]. On the other hand, sofosbuvir (SOF), 
a potent inhibitor of the HCV NS5B polymerase, has 
been approved for the treatment of chronic hepatitis C 
genotypes 1-4 in the United States and other countries. 
SVR was obtained in more than 85% of patients 
with GT1 when combined with PEG-IFN and RBV[16]. 
Because of its high efficacy and safety, low incidence of 
adverse effects and a high genetic barrier, SOF is useful 
when combined with another DAA or RBV[17,18]. The 
combination of SOF and ledipasvir (LDV, another NS5A 
inhibitor) treatment was tested in large-scale clinical 
trials, resulting in SVR rates of more than 90% in patients 
with GT1 infection[19-21]. It is expected to be approved in 
Japan in 2015, based on the SVR rate of close to 100% 
in Japanese GT1 patients[22]. Moreover, remarkable SVR 
rates (99.5% with RBV and 99.0% without RBV for GT1b 
infection) were reported with ABT-450/r-ombitasvir and 
dasabuvir treatment[23]. The combination treatment of 
grazoprevir (MK-5172, an NS3/4A protease inhibitor) and 
elbasvir (MK-8742, an NS5A inhibitor) with or without 
RBV for 12 to 18 wk achieved high SVR rates, ranging 
from 90%-100%, encompassing the treatment arms[24]. 
Thus, the constant supply of new DAAs is improving the 
efficacy and tolerability of this class of drugs. 

THE CURRENT STATUS OF DAA 
TREATMENT FOR COMPENSATED HCV-
LC
Most IFN-free DAA trails up to now have enrolled only a 
modest population (10%-20%) of cirrhotics with well-
compensated diseases[15,20,25,26]. SVR rates for cirrhotics in 
these studies were comparable to those of non-cirrhotic 
patients, in contrast to the result of IFN-based regimens, 
for which, as fibrosis of liver progresses, the rate of SVR 
decreases and the incidence of adverse effects increases. 
A recently-published phase Ⅲ trial (Turquoise-Ⅱ) with 
ABT-450/r-ombitasvir- and dasabuvir plus RBV-based 
regimens, was performed exclusively in patients with 
GT1 HCV-LC[3]. This study included 380 patients with 
cirrhosis in Child-Pugh class A5 to A6, randomly assigned 
to receive either 12 or 24 wk of treatments. Patients 
achieved SVR12 of 91.8% and 95.9% in the 12-wk 
and 24-wk treatment arm, respectively. In addition, 
differences in rates of SVR12 between patients with mild 
to moderate fibrosis (F0 to F2) vs F3 to F4 were not 
statistically significant[27]. These outstanding SVR rates 
accompanied by a high safety and tolerability profile in 
cirrhotics allow IFN-free DAA regimens to be much more 
available to even decompensated cirrhosis patients. 

DAA TREATMENT FOR 
DECOMPENSATED HCV-LC
DAA treatments for patients with severe liver diseases 

before and after LT have been reported[7,28]. The primary 
endpoint of treatment in the liver-transplant setting is 
to eradicate the virus to prevent reinfection by HCV of 
the grafted liver tissue. SOF-based DAA regimens have 
been playing a central role in these settings. A total of 
61 patients, mainly with compensated LC [≤ CTP (Child-
Turcotte-Pugh) 7, or < MELD (Model of End-Stage Liver 
Disease) 22] and HCC, on the waiting list for LT, had 
received up to 48 wk of SOF plus RBV treatment, and 30 
of 43 (70%) whose HCV RNA levels were less than 25 
IU/mL at transplantation obtained post-transplantation 
virologic response at 12 wk. Safety profiles were 
excellent[28]. In addition, combination treatment of SOF 
+ RBV (± Peg-IFN) were tested in 104 patients who had 
early severe recurrence (52), LC (52) after LT[7]. SVR 
12 was obtained in 35 of 48 (73%) with early severe 
recurrence. Importantly, 59 of 103 (57%) reported 
clinical improvement. These studies showed that SOF-
based, IFN-free regimens provided high rates of SVR 
with a good safety profile in difficult peri-LT settings. 

Clinical and epidemiological features of HCV-infected 
patients vary among the countries. In Japan, candidates 
for DAA treatment are mainly the elderly or those with 
complications. Presently, published results in patients 
with decompensated cirrhosis in real-world settings 
consist mostly of preliminary conference reports. Afdhal 
et al[29] reported on 48 wk of SOF plus RBV treatment for 
a total of 50 patients with GT1-4 HCV-LC (60% of them 
were CPT7-10 and 20% ≥ MELD 14) and 89% of rapid 
viral response (RVR) 4 and 97% RVR 8 were obtained. 
SVR 4 was obtained in 16/18 (89%) GT1 and CTP Class 
B patients after 12 wk of SOF/LDV treatment[30]. A total 
of 108 patients with CTP Class B or C cirrhosis with GT1 
and 4 were treated with SOF/LDV and RBV, and SVR was 
achieved in 87% of those given the 12-wk treatment 
and 89% in the 24-wk treatment[31]. It is remarkable 
that these SVR rates are comparable to those for 
compensated LC or even non-cirrhotic patients. Although 
the numbers were still small and the results were 
preliminary, these studies suggest that such treatments 
may extend the life expectancy of patients who would 
otherwise be considered end-stage without the use of 
DAA. 

DAA TREATMENT FOR COMORBIDITIES
IFN-based regimens are contraindicated for depressed 
patients and cautions should be exercised in their use 
for those with psychiatric disorders. The presence of 
leucocytopenia and thrombocytopenia may severely 
impair compliance with IFN-based therapies[32]. DAA 
can be administered safely in these situations and also 
to elderly patients with cardiovascular complications and 
diabetes. However, caution should be used in patients 
with anemia, renal insufficiency and cardiopulmonary 
complications if the regimen contains RBV. 

Because SOF also has renal toxicity, caution is 
necessary in those with renal dysfunction. However, 
the newly-developed DAAs grazoprevir and elbasvir 
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are metabolized by the liver and easily administered 
to patients with renal dysfunction without adjustment 
of dose[24]. In general, unlike IFN, DAAs can be 
administered to patients with autoimmune disorders 
unless RBV, which might affect the immune status, is 
included in the regimen[33]. Human Immunodeficiency 
Virus (HIV)/HCV co-infected patients have the same cure 
rates, of over 90%, with IFN-free DAA combinations. 
Therefore, guidelines no longer separate mono- and co-
infected patients. The only special consideration in HIV/
HCV co-infected subjects is the need to check for drug-
drug interactions between anti-HIV and -HCV agents[34]. 

EXPECTATIONS AND CONCERNS 
OF DAA TREATMENT FOR 
DECOMPENSATED HCV-LC
Past clinical experiences from the results of NA treatment 
of patients with advanced HBV liver diseases may 
provide useful information when predicting the short- 
and long-term effects of DAA therapy for decompensated 
HCV-LC, a practice that is still in the beginning stages. 
Jang et al[35] reported the long-term effect of the NAs in 
patients with decompensated HBV-LC. They followed 284 
untreated patients and 423 treated with NAs for more 
than 7 years and found that transplant-free survival was 
significantly improved in those treated with NAs (59.7% 
vs 46.0%). CTP and MELD scores improved significantly 
as a consequence of continuous suppression of HBV. 
They found that the degree of improvement was greater 
in those with higher CTP or MELD scores and early 
commencement of therapy was more important in the 
improvement of prognosis. 

There are some similarities and differences between 
the following two situations: That is, NAs for HBV and 
DAAs for HCV. Anti-viral effects of DAAs against HCV 
might possibly surpass that of NAs against HBV, given 
that DAAs eliminate HCV RNA from serum in a very 
short period. Safety profiles may be comparable to 
NAs. Most importantly, DAAs may induce virus-free 
state if SVR is accomplished with only short duration of 
treatment, whereas the NAs for HBV cannot eliminate 
covalently closed circular DNA in liver and even long-
term treatment may not eradicate the virus. Thus, DAA 
treatment for decompensated HCV-LC might elicit a 
similar clinical impact as NAs for decompensated HBV-LC 
with only a short-term treatment. Actually, preliminary 
report showed that DAAs for decompensated LC 
improved MELD scores in 60% to 79% patients only 4 
wk after treatment finalization[31]. For these reasons, 
DAA treatments would be indicated positively for those 
with decompensated LC-HCV in real world-settings[36]. 

Despite of these encouraging situations and that a 
standardized mortality rate analysis reported a lower 
liver-related mortality among HCV-cirrhotics with SVR by 
IFN treatment[37], to our knowledge there are currently 
no data on disease progression, delisting from LT, and 
improvement of life expectancy after the achievement 

of SVR for decompensated LC-HCV. It is well-known 
that the level of liver fibrosis can be decreased with the 
eradication of virus[38]. However, it is uncertain whether 
the severe fibrosis observed in decompensated HCV-LC 
could be reversed to some extent. Although successful 
treatment outcomes in HCV induced cirrhotics resulted 
in the significant prevention of HCC[39], it is not yet clear 
whether DAA treatment for decompensated HCV-LC 
lowers the incidence of HCC. Actually, despite clinical 
improvement, the occurrence of HCC was not significantly 
suppressed by NA treatment for decompensated HBV-
LC[35]. However, given the difference of pathogenesis 
between HBV and HCV, in that one virus integrates into 
the genome and the other does not, the two infections 
might not always respond in a similar fashion. 

There are also several issues to be considered when 
commencing the treatment of DAA for decompensated 
HCV-LC. Early mortality due to aggravation of liver 
function during therapy might occur as was observed 
during treatment with lamivudine for decompensated 
HBV-LC[40]. Patients with advanced cirrhosis still have 
a high risk for hospitalization after the initiation of DAA 
treatment[36]. In addition, decompensated cirrhosis 
patients are more prone to develop drug-induced side-
effects when compared to patients with compensated 
cirrhosis. For example, simeprevir is contraindicated to 
Child C LC, asunaprevir to Child B-C and ABT-450/r to 
Child B[6]. Especially patients on SOF regimens should 
also be monitored for renal dysfunction[41].

Currently it is possible to perform a large scale case-
control study to clarify short- or long-term effects of 
DAA treatment for decompensated HCV-LC patients 
in real-world settings. Until these results are available, 
treatment of decompensated HCV-LC patients should 
be individualized on a case-by-case basis, giving due 
consideration to viral factors like genotype and clinical 
background factors including age, severity of liver 
diseases and presence of comorbidities. 

REFERENCES
1	 Fattovich G, Giustina G, Degos F, Tremolada F, Diodati G, Almasio 

P, Nevens F, Solinas A, Mura D, Brouwer JT, Thomas H, Njapoum C, 
Casarin C, Bonetti P, Fuschi P, Basho J, Tocco A, Bhalla A, Galassini 
R, Noventa F, Schalm SW, Realdi G. Morbidity and mortality in 
compensated cirrhosis type C: a retrospective follow-up study of 384 
patients. Gastroenterology 1997; 112: 463-472 [PMID: 9024300]

2	 Planas R, Ballesté B, Alvarez MA, Rivera M, Montoliu S, Galeras 
JA, Santos J, Coll S, Morillas RM, Solà R. Natural history of 
decompensated hepatitis C virus-related cirrhosis. A study of 200 
patients. J Hepatol 2004; 40: 823-830 [PMID: 15094231 DOI: 
10.1016/j.jhep.2004.01.005]

3	 Poordad F, Hezode C, Trinh R, Kowdley KV, Zeuzem S, Agarwal 
K, Shiffman ML, Wedemeyer H, Berg T, Yoshida EM, Forns 
X, Lovell SS, Da Silva-Tillmann B, Collins CA, Campbell AL, 
Podsadecki T, Bernstein B. ABT-450/r-ombitasvir and dasabuvir 
with ribavirin for hepatitis C with cirrhosis. N Engl J Med 2014; 
370: 1973-1982 [PMID: 24725237 DOI: 10.1056/NEJMoa1402869]

4	 Reddy KR, Bourlière M, Sulkowski M, Omata M, Zeuzem S, Feld 
JJ, Lawitz E, Marcellin P, Welzel TM, Hyland R, Ding X, Yang J, 
Knox S, Pang P, Dvory-Sobol H, Subramanian GM, Symonds W, 
McHutchison JG, Mangia A, Gane E, Mizokami M, Pol S, Afdhal 

Ohkoshi S et al . DAA for decompensated HCV-LC



118 November 6, 2015|Volume 6|Issue 4|WJGPT|www.wjgnet.com

N. Ledipasvir and sofosbuvir in patients with genotype 1 hepatitis C 
virus infection and compensated cirrhosis: An integrated safety and 
efficacy analysis. Hepatology 2015; 62: 79-86 [PMID: 25846144 
DOI: 10.1002/hep.27826]

5	 Gambato M, Lens S, Navasa M, Forns X. Treatment options in 
patients with decompensated cirrhosis, pre- and post-transplantation. 
J Hepatol 2014; 61: S120-S131 [PMID: 25443340 DOI: 10.1016/
j.jhep.2014.07.020]

6	 Lens S, Gambato M, Londoño MC, Forns X. Interferon-free 
regimens in the liver-transplant setting. Semin Liver Dis 2014; 34: 
58-71 [PMID: 24782259 DOI: 10.1055/s-0034-1371011]

7	 Forns X, Charlton M, Denning J, McHutchison JG, Symonds WT, 
Brainard D, Brandt-Sarif T, Chang P, Kivett V, Castells L, Prieto 
M, Fontana RJ, Baumert TF, Coilly A, Londoño MC, Habersetzer 
F. Sofosbuvir compassionate use program for patients with severe 
recurrent hepatitis C after liver transplantation. Hepatology 2015; 
61: 1485-1494 [PMID: 25557906 DOI: 10.1002/hep.27681]

8	 Peng CY, Chien RN, Liaw YF. Hepatitis B virus-related decompensated 
liver cirrhosis: benefits of antiviral therapy. J Hepatol 2012; 57: 442-450 
[PMID: 22504333 DOI: 10.1016/j.jhep.2012.02.033]

9	 Hajarizadeh B, Grebely J, Dore GJ. Epidemiology and natural 
history of HCV infection. Nat Rev Gastroenterol Hepatol 2013; 10: 
553-562 [PMID: 23817321 DOI: 10.1038/nrgastro.2013.107]

10	 El-Serag HB, Rudolph KL. Hepatocellular carcinoma: epidemiology 
and molecular carcinogenesis. Gastroenterology 2007; 132: 2557-2576 
[PMID: 17570226 DOI: 10.1053/j.gastro.2007.04.061]

11	 Xu Y, Qi W, Wang X, Zhao P, Zhang Y, Zhang Q, Qin S, Wang J. 
Pegylated interferon α-2a plus ribavirin for decompensated hepatitis C 
virus-related cirrhosis: relationship between efficacy and cumulative 
dose. Liver Int 2014; 34: 1522-1531 [PMID: 25453135]

12	 American Association for the Study of Liver Diseases and the 
Infectious Diseases Society of America. Recommendations for Testing, 
Managing, and Treating Hepatitis C. AASLD recommendations 2015. 
Available from: URL: http://www.hcvguidelines.org/

13	 Forns X, Lawitz E, Zeuzem S, Gane E, Bronowicki JP, Andreone P, 
Horban A, Brown A, Peeters M, Lenz O, Ouwerkerk-Mahadevan S, 
Scott J, De La Rosa G, Kalmeijer R, Sinha R, Beumont-Mauviel M. 
Simeprevir with peginterferon and ribavirin leads to high rates of 
SVR in patients with HCV genotype 1 who relapsed after previous 
therapy: a phase 3 trial. Gastroenterology 2014; 146: 1669-1679.e3 
[PMID: 24602923 DOI: 10.1053/j.gastro.2014.02.051]

14	 Furusyo N, Ogawa E, Nakamuta M, Kajiwara E, Nomura H, 
Dohmen K, Takahashi K, Satoh T, Azuma K, Kawano A, Tanabe Y, 
Kotoh K, Shimoda S, Hayashi J. Telaprevir can be successfully and 
safely used to treat older patients with genotype 1b chronic hepatitis 
C. J Hepatol 2013; 59: 205-212 [PMID: 23542346 DOI: 10.1016/
j.jhep.2013.03.020]

15	 Kumada H, Suzuki Y, Ikeda K, Toyota J, Karino Y, Chayama K, 
Kawakami Y, Ido A, Yamamoto K, Takaguchi K, Izumi N, Koike K, 
Takehara T, Kawada N, Sata M, Miyagoshi H, Eley T, McPhee F, 
Damokosh A, Ishikawa H, Hughes E. Daclatasvir plus asunaprevir 
for chronic HCV genotype 1b infection. Hepatology 2014; 59: 
2083-2091 [PMID: 24604476 DOI: 10.1002/hep.27113]

16	 Kowdley KV, Lawitz E, Crespo I, Hassanein T, Davis MN, 
DeMicco M, Bernstein DE, Afdhal N, Vierling JM, Gordon SC, 
Anderson JK, Hyland RH, Dvory-Sobol H, An D, Hindes RG, 
Albanis E, Symonds WT, Berrey MM, Nelson DR, Jacobson IM. 
Sofosbuvir with pegylated interferon alfa-2a and ribavirin for 
treatment-naive patients with hepatitis C genotype-1 infection 
(ATOMIC): an open-label, randomised, multicentre phase 2 trial. 
Lancet 2013; 381: 2100-2107 [PMID: 23499440 DOI: 10.1016/
s0140-6736(13)60247-0]

17	 Osinusi A, Meissner EG, Lee YJ, Bon D, Heytens L, Nelson 
A, Sneller M, Kohli A, Barrett L, Proschan M, Herrmann E, 
Shivakumar B, Gu W, Kwan R, Teferi G, Talwani R, Silk R, Kotb 
C, Wroblewski S, Fishbein D, Dewar R, Highbarger H, Zhang 
X, Kleiner D, Wood BJ, Chavez J, Symonds WT, Subramanian 
M, McHutchison J, Polis MA, Fauci AS, Masur H, Kottilil S. 
Sofosbuvir and ribavirin for hepatitis C genotype 1 in patients 
with unfavorable treatment characteristics: a randomized clinical 

trial. JAMA 2013; 310: 804-811 [PMID: 23982366 DOI: 10.1001/
jama.2013.109309]

18	 Sulkowski MS, Gardiner DF, Rodriguez-Torres M, Reddy KR, 
Hassanein T, Jacobson I, Lawitz E, Lok AS, Hinestrosa F, Thuluvath 
PJ, Schwartz H, Nelson DR, Everson GT, Eley T, Wind-Rotolo M, 
Huang SP, Gao M, Hernandez D, McPhee F, Sherman D, Hindes R, 
Symonds W, Pasquinelli C, Grasela DM. Daclatasvir plus sofosbuvir 
for previously treated or untreated chronic HCV infection. N Engl 
J Med 2014; 370: 211-221 [PMID: 24428467 DOI: 10.1056/
NEJMoa1306218]

19	 Afdhal N, Reddy KR, Nelson DR, Lawitz E, Gordon SC, Schiff E, 
Nahass R, Ghalib R, Gitlin N, Herring R, Lalezari J, Younes ZH, 
Pockros PJ, Di Bisceglie AM, Arora S, Subramanian GM, Zhu Y, 
Dvory-Sobol H, Yang JC, Pang PS, Symonds WT, McHutchison 
JG, Muir AJ, Sulkowski M, Kwo P. Ledipasvir and sofosbuvir 
for previously treated HCV genotype 1 infection. N Engl J 
Med 2014; 370: 1483-1493 [PMID: 24725238 DOI: 10.1056/
NEJMoa1316366]

20	 Afdhal N, Zeuzem S, Kwo P, Chojkier M, Gitlin N, Puoti M, 
Romero-Gomez M, Zarski JP, Agarwal K, Buggisch P, Foster GR, 
Bräu N, Buti M, Jacobson IM, Subramanian GM, Ding X, Mo 
H, Yang JC, Pang PS, Symonds WT, McHutchison JG, Muir AJ, 
Mangia A, Marcellin P. Ledipasvir and sofosbuvir for untreated 
HCV genotype 1 infection. N Engl J Med 2014; 370: 1889-1898 
[PMID: 24725239 DOI: 10.1056/NEJMoa1402454]

21	 Kowdley KV, Gordon SC, Reddy KR, Rossaro L, Bernstein DE, 
Lawitz E, Shiffman ML, Schiff E, Ghalib R, Ryan M, Rustgi V, 
Chojkier M, Herring R, Di Bisceglie AM, Pockros PJ, Subramanian 
GM, An D, Svarovskaia E, Hyland RH, Pang PS, Symonds WT, 
McHutchison JG, Muir AJ, Pound D, Fried MW. Ledipasvir and 
sofosbuvir for 8 or 12 weeks for chronic HCV without cirrhosis. 
N Engl J Med 2014; 370: 1879-1888 [PMID: 24720702 DOI: 
10.1056/NEJMoa1402355]

22	 Mizokami M, Yokosuka O, Takehara T, Sakamoto N, Korenaga M, 
Mochizuki H, Nakane K, Enomoto H, Ikeda F, Yanase M, Toyoda 
H, Genda T, Umemura T, Yatsuhashi H, Ide T, Toda N, Nirei K, 
Ueno Y, Nishigaki Y, Betular J, Gao B, Ishizaki A, Omote M, Mo 
H, Garrison K, Pang PS, Knox SJ, Symonds WT, McHutchison 
JG, Izumi N, Omata M. Ledipasvir and sofosbuvir fixed-dose 
combination with and without ribavirin for 12 weeks in treatment-
naive and previously treated Japanese patients with genotype 1 
hepatitis C: an open-label, randomised, phase 3 trial. Lancet Infect 
Dis 2015; 15: 645-653 [PMID: 25863559 DOI: 10.1016/s1473-
3099(15)70099-x]

23	 Ferenci P, Bernstein D, Lalezari J, Cohen D, Luo Y, Cooper C, Tam 
E, Marinho RT, Tsai N, Nyberg A, Box TD, Younes Z, Enayati P, 
Green S, Baruch Y, Bhandari BR, Caruntu FA, Sepe T, Chulanov 
V, Janczewska E, Rizzardini G, Gervain J, Planas R, Moreno C, 
Hassanein T, Xie W, King M, Podsadecki T, Reddy KR. ABT-450/
r-ombitasvir and dasabuvir with or without ribavirin for HCV. N 
Engl J Med 2014; 370: 1983-1992 [PMID: 24795200 DOI: 10.1056/
NEJMoa1402338]

24	 Lawitz E, Gane E, Pearlman B, Tam E, Ghesquiere W, Guyader 
D, Alric L, Bronowicki JP, Lester L, Sievert W, Ghalib R, Balart 
L, Sund F, Lagging M, Dutko F, Shaughnessy M, Hwang P, Howe 
AY, Wahl J, Robertson M, Barr E, Haber B. Efficacy and safety of 
12 weeks versus 18 weeks of treatment with grazoprevir (MK-5172) 
and elbasvir (MK-8742) with or without ribavirin for hepatitis C 
virus genotype 1 infection in previously untreated patients with 
cirrhosis and patients with previous null response with or without 
cirrhosis (C-WORTHY): a randomised, open-label phase 2 trial. 
Lancet 2015; 385: 1075-1086 [PMID: 25467591 DOI: 10.1016/
s0140-6736(14)61795-5]

25	 Lawitz E, Sulkowski MS, Ghalib R, Rodriguez-Torres M, 
Younossi ZM, Corregidor A, DeJesus E, Pearlman B, Rabinovitz 
M, Gitlin N, Lim JK, Pockros PJ, Scott JD, Fevery B, Lambrecht 
T, Ouwerkerk-Mahadevan S, Callewaert K, Symonds WT, Picchio 
G, Lindsay KL, Beumont M, Jacobson IM. Simeprevir plus 
sofosbuvir, with or without ribavirin, to treat chronic infection 
with hepatitis C virus genotype 1 in non-responders to pegylated 

Ohkoshi S et al . DAA for decompensated HCV-LC



119 November 6, 2015|Volume 6|Issue 4|WJGPT|www.wjgnet.com

interferon and ribavirin and treatment-naive patients: the COSMOS 
randomised study. Lancet 2014; 384: 1756-1765 [PMID: 25078309 
DOI: 10.1016/s0140-6736(14)61036-9]

26	 Younossi ZM, Stepanova M, Marcellin P, Afdhal N, Kowdley 
KV, Zeuzem S, Hunt SL. Treatment with ledipasvir and sofosbuvir 
improves patient-reported outcomes: Results from the ION-1, -2, and 
-3 clinical trials. Hepatology 2015; 61: 1798-1808 [PMID: 25627448 
DOI: 10.1002/hep.27724]

27	 Zeuzem S, Soriano V, Asselah T, Gane EJ, Bronowicki JP, Angus 
P, Lohse AW, Stickel F, Müllhaupt B, Roberts S, Schuchmann M, 
Manns M, Bourlière M, Buti M, Stern JO, Gallivan JP, Voss F, 
Sabo JP, Böcher W, Mensa FJ. Efficacy and safety of faldaprevir, 
deleobuvir, and ribavirin in treatment-naive patients with chronic 
hepatitis C virus infection and advanced liver fibrosis or cirrhosis. 
Antimicrob Agents Chemother 2015; 59: 1282-1291 [PMID: 
25512403 DOI: 10.1128/aac.04383-14]

28	 Curry MP, Forns X, Chung RT, Terrault NA, Brown R, Fenkel 
JM, Gordon F, O’Leary J, Kuo A, Schiano T, Everson G, Schiff E, 
Befeler A, Gane E, Saab S, McHutchison JG, Subramanian GM, 
Symonds WT, Denning J, McNair L, Arterburn S, Svarovskaia E, 
Moonka D, Afdhal N. Sofosbuvir and ribavirin prevent recurrence 
of HCV infection after liver transplantation: an open-label study. 
Gastroenterology 2015; 148: 100-107.e1 [PMID: 25261839 DOI: 
10.1053/j.gastro.2014.09.023]

29	 Afdhal N, Everson G, Calleja JL, McCaughan G, Symonds WT, 
Denning J, McNair L, McHutchison JG, Arterburn S, Charlton M, 
Reddy R, Asselah T, Gane E, Forns X. O68 sofosbuvir and ribavirin 
for the treatment of chronic hcv with cirrhosis and portal hypertension 
with and without decompensation: early virologic response and safety. 
J Hepatol 2014; 60: S28 [DOI: 10.1016/S0168-8278(14)60070-2]

30	 Gane EJ, Hyland RH, An D, Pang PS, Symonds WT, McHutchison 
JG, Stedman CA. O6 sofosbuvir/ledipasvir fixed dose combination 
is safe and effective in difficult-to-treat populations including 
genotype-3 patients, decompensated genotype-1 patients, and 
genotype-1 patients with prior sofosbuvir treatment experience. J 
Hepatol 2014; 60: S3-S4 [DOI: 10.1016/S0168-8278(14)60008-8]

31	 Flamm SL, Everson GT, Charlton MR, Denning JM, Arterburn S, 
Brandt-Sarif T, Pang PS, McHutchison JG, Reddy R, Afdhal NH. 
Ledipasvir/sofosbuvir with ribavirin for the treatment of HCV in 
patients with decompensated cirrhosis: preliminary results of a 
prospective, muticenter study. Hepatology (Baltimore, Md) 2014; 
60: 320A

32	 Giannini EG, Marenco S, Fazio V, Pieri G, Savarino V, Picciotto 
A. Peripheral blood cytopaenia limiting initiation of treatment in 

chronic hepatitis C patients otherwise eligible for antiviral therapy. 
Liver Int 2012; 32: 1113-1119 [PMID: 22471814 DOI: 10.1111/
j.1478-3231.2012.02798.x]

33	 Carella C, Mazziotti G, Morisco F, Rotondi M, Cioffi M, Tuccillo 
C, Sorvillo F, Caporaso N, Amato G. The addition of ribavirin 
to interferon-alpha therapy in patients with hepatitis C virus-
related chronic hepatitis does not modify the thyroid autoantibody 
pattern but increases the risk of developing hypothyroidism. Eur J 
Endocrinol 2002; 146: 743-749 [PMID: 12039693]

34	 Rockstroh JK. Optimal therapy of HIV/HCV co-infected patients 
with direct acting antivirals. Liver Int 2015; 35 Suppl 1: 51-55 
[PMID: 25529087 DOI: 10.1111/liv.12721]

35	 Jang JW, Choi JY, Kim YS, Woo HY, Choi SK, Lee CH, Kim TY, 
Sohn JH, Tak WY, Han KH. Long-term effect of antiviral therapy 
on disease course after decompensation in patients with hepatitis B 
virus-related cirrhosis. Hepatology 2015; 61: 1809-1820 [PMID: 
25627342 DOI: 10.1002/hep.27723]

36	 Höner Zu Siederdissen C, Maasoumy B, Deterding K, Port K, 
Sollik L, Mix C, Kirschner J, Cornberg J, Manns MP, Wedemeyer 
H, Cornberg M. Eligibility and safety of the first interferon-free 
therapy against hepatitis C in a real-world setting. Liver Int 2015; 
35: 1845-1852 [PMID: 25556625 DOI: 10.1111/liv.12774]

37	 Yoshida H, Arakawa Y, Sata M, Nishiguchi S, Yano M, Fujiyama S, 
Yamada G, Yokosuka O, Shiratori Y, Omata M. Interferon therapy 
prolonged life expectancy among chronic hepatitis C patients. 
Gastroenterology 2002; 123: 483-491 [PMID: 12145802]

38	 Shiratori Y, Imazeki F, Moriyama M, Yano M, Arakawa Y, 
Yokosuka O, Kuroki T, Nishiguchi S, Sata M, Yamada G, Fujiyama 
S, Yoshida H, Omata M. Histologic improvement of fibrosis in 
patients with hepatitis C who have sustained response to interferon 
therapy. Ann Intern Med 2000; 132: 517-524 [PMID: 10744587]

39	 Morgan RL, Baack B, Smith BD, Yartel A, Pitasi M, Falck-Ytter Y. 
Eradication of hepatitis C virus infection and the development of 
hepatocellular carcinoma: a meta-analysis of observational studies. 
Ann Intern Med 2013; 158: 329-337 [PMID: 23460056 DOI: 
10.7326/0003-4819-158-5-201303050-00005]

40	 Fontana RJ, Hann HW, Perrillo RP, Vierling JM, Wright T, Rakela 
J, Anschuetz G, Davis R, Gardner SD, Brown NA. Determinants 
of early mortality in patients with decompensated chronic hepatitis 
B treated with antiviral therapy. Gastroenterology 2002; 123: 
719-727 [PMID: 12198698]

41	 Kattakuzhy S, Levy R, Kottilil S. Sofosbuvir for treatment of 
chronic hepatitis C. Hepatol Int 2015; 9: 161-173 [PMID: 25788194 
DOI: 10.1007/s12072-014-9606-9]

P- Reviewer: Montalto G    S- Editor: Ji FF    
L- Editor: A    E- Editor: Li D  

Ohkoshi S et al . DAA for decompensated HCV-LC



                                      © 2015 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


	WJGPT-6-114
	WJGPTv6i4-Back Cover

