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The highly effective direct-acting antivirals (DAAs) for the 
treatment of chronic hepatitis C virus (HCV) infection were 
well-received by both patients and physicians as sustained 
virological response (SVR) was associated with an improved 
overall survival in patients with stable liver disease, even 
in case of cirrhosis (1). Yet, at that time these results were 
derived from retrospective cohort studies with long-term 
follow-up after interferon-based therapy. In patients with 
compensated liver disease there is confidence that SVR is 
a clinically relevant endpoint based on consistent positive 
results with smart use of statistics in numerous cohort 
studies. Currently, however, there remains a need for long-
term follow-up data showing a clinical benefit of DAA-
induced SVR, preferably with high-quality prospective 
data. The results from the French ANRS CO22 Hepather 
cohort, as published by Dr. Carrat and colleagues in 
the April issue of the Lancet, thus bring an important 
contribution to the field (2). It’s the first prospective cohort 
study with reasonable follow-up time to assess all-cause 
mortality after DAA therapy.

Before the 1st of January 2016, 11,870 patients with 
chronic HCV monoinfection entered the cohort. Of these 
patients, 1,704 were excluded mainly due to a history of 
HCC or decompensated cirrhosis. In total, 9,895 untreated 
patients were included of which 7,344 patients (74%) 
received DAA therapy. The 2,551 untreated patients 
served as a comparison group. Patients who received 
DAAs were older, had more severe liver disease and had 
more comorbidities compared to untreated patients. This 
is as expected, as treatment was prioritized for patients 

with advanced liver disease during the first years after 
DAA approval. Of the patients who started DAA therapy, 
76% achieved SVR and 5% did not achieve SVR. For the 
other patients there was insufficient follow-up or SVR 
status was unknown. Among the patients with a known 
virological response status, 94% were cured (92% in the 
subgroup with cirrhosis) leaving 6% with ongoing HCV 
infection. During a median follow-up time of 33.4 months  
(IQR, 24.0–40.7 months)  in treated patients  and  
31.2 months (IQR, 21.5–41.0 months) in untreated patients, 
a total of 218 patients died. The crude incidence of all-
cause mortality was higher in patients exposed to antiviral 
therapy. However, adjusted multivariate Cox proportional 
hazards analyses showed that exposure to DAAs was 
significantly associated with a decreased all-cause mortality 
[hazard radio (HR) 0.48, 95% CI: 0.33–0.70, P<0.001]. 
Recently, Butt et al. reported a similar HR for DAA therapy 
with respect to all-cause mortality in a retrospective cohort 
of HCV Veterans (3). In this study, after a follow-up of  
18 months, patients who received DAAs had a reduced risk 
of mortality as compared to a group of propensity score 
matched patients who remained untreated (HR 0.43, 95% 
CI: 0.33–0.57).

The first reports on an unexpectedly high rate of 
‘early’ HCC recurrence or de novo HCC following DAA 
therapy caused major commotion and left physicians 
and patients in doubt about the clinical benefit of  
DAAs (4). Fortunately, shortly after, larger cohorts with 
more adequate methodology restored the confidence in 
the relation between successful antiviral therapy and a 
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reduced HCC occurrence, at least among patients with 
compensated cirrhosis (5). In the current study 258 patients 
were diagnosed with de novo HCC. As patients with a 
history of HCC were excluded, HCC recurrence was not 
assessed. Univariate analysis showed an increased risk for 
HCC among patients who underwent DAA therapy (HR 
2.77, 95% CI: 2.07–3.71) as opposed to no antiviral therapy. 
This is not likely to be causative, however, but rather the 
result of selection bias as patients who received DAAs had, 
on average, more advanced liver disease. Indeed, when 
adjusting for multiple risk factors of HCC, DAA therapy 
was associated with a reduced risk of HCC (HR 0.66, 95% 
CI: 0.46–0.93). Also the results of this study suggest that 
this beneficial outcome is caused by HCV clearance, as only 
those with SVR had a lower risk of HCC. DAA-treated 
patients who did not achieve SVR were at higher risk of 
HCC (HR 2.23, 95% CI: 1.37–3.64), but again this is likely 
caused by selection as only 6% of patients failed antiviral 
therapy. The recent results of a nation-wide Scottish study, 
including 857 cirrhotic patients, are very much in line 
with the findings by Carrat et al. (6). Also in this study the 
increased risk of HCC with DAAs vs. IFN therapy (HR 
2.48, P=0.021) in univariate analysis was confounded by an 
imbalance in relevant baseline characteristics. Multivariable 
analyses did not show such association at all (HR 1.15, 
P=0.744). So far it thus remains unlikely that DAA therapy 
is responsible for the development of HCC.

Another relevant result was that patients with a low body-
mass index (<18.5) had a statistically significantly higher 
risk of all-cause mortality than patients with a normal body-
mass index (HR 2.57, 95% CI: 1.36–4.85). Surely, as also 
highlighted in the recent EASL guideline, malnutrition 
in liver disease needs more attention as one of the most 
important risk factors for survival. Both malnutrition 
and sarcopenia (muscle mass loss) are associated with a 
higher rate of complications, such as infections, hepatic 
encephalopathy and ascites. The nutritional status in 
patients with liver disease should thus be intensively 
monitored, especially among those with decompensated 
cirrhosis or post liver transplantation. Considering the 
social context of the risk factor(s) of HCV infection, this 
population may be at higher risk of these nutritional 
disadvantages. Importantly, unlike other prognostic factors, 
nutritional status can be influenced.

Patients with decompensated cirrhosis represent a 
specific subgroup of interest, as our experiences with their 
post SVR outcome are limited. Interferon therapy was 
mostly unsuccessful if not contraindicated. Based on a 

favourable safety profile, DAAs are now increasingly used 
in our most advanced cirrhosis patients, with SVR rates 
around 80% (7). Currently, however, the clinical impact of 
DAA therapy remains uncertain in this population in which 
there is also a fear of inducing MELD purgatory with 
respect to donor liver allocation. At this time patients with a 
history of hepatic decompensation were excluded from the 
current study, but further results within this subgroup with 
most advanced liver disease are eagerly awaited.

This large prospective study by Carrat et al. again 
highlight the importance of successful antiviral treatment 
with DAAs among patients with chronic HCV infection and 
compensated cirrhosis, as the risk for all-cause mortality and 
HCC were significantly reduced among those with SVR. 
Moreover, in light of recent discussion, DAA therapy did 
not increase the risk for HCC. These results reassure HCV-
treating physicians on the clinical relevance of DAAs and 
highlight that all patients with compensated liver disease 
should be treated. Although studies with longer follow-up 
are always relevant within this population, current efforts 
should address the short-term clinical outcome among 
patients with decompensated cirrhosis.
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