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ABSTRACT
The era of oral direct antivirals has completely changed the picture of chronic hepatitis C. The rates of sus-
tained virological response overpassed the 90% percentage, but new challenges are coming: the persisting 
liver disease, the complications on long term, the follow up. The new treatment came with the advantage of 
increased number of patients that can be treated (cirrhotic patients including the ones with advanced disea-
se, the co-infected patients HCV-HIV, the patients with end stage renal disease). The experience with these 
drugs is relatively short, but there are some general recommendations for the post-treatment surveillance. 
This review discusses the recommended follow-up and the clinical findings in patients, after obtaining SVR 
(sustained virological response).
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INTRODUCTION

It is generally accepted that patients with chron-
ic HCV infection who achieve sustained virologi-
cal response (SVR) after treatment have a better 
prognosis regarding long term complications and 
survival. However, in 1999, professor Poynard 
published a paper concerning the impact of inter-
feron treatment that supports the possibility of ag-
gravation of fibrosis after the HCV cure (1). Ac-
cording to another study published in 2002 by the 
same author, there were six factors independently 
associated with fibrosis regression after bitherapy 
(Pegylated interferon and ribavairin): low fibrosis 
score before treatment, obtaining SVR, young age 

(< 40 years), body mass index< 27 kg/m2, absence 
or low activity before treatment and viral load < 3.5 
millions copies/ml (2). In the era of the new antivi-
rals, HCV cure has become a normal expectation. 
Despite curing the infection, these patients need 
long term follow-up, especially those with an ad-
vanced liver disease (with advance fibrosis) and the 
coinfected patients (with HIV or HBV). The pa-
tients with cirrhosis are predisposed to develop 
hepatocellular carcinoma, as for the those without 
cirrhosis the prognosis lies in the HCV associated 
comorbidities (obesity, diabetes mellitus type 2). 
This review discusses the recommended follow-up 
and the clinical findings in patients, after obtaining 
SVR (sustained virological response). 
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TREATMENT GOAL

The primary end-point of the antiviral treatment 
is curing the infection, obtaining an SVR (sustained 
virological response). EASL (European Associa-
tion for the Study of the Liver) guidelines consider 
the infection cure an undetectable HCV RNA at 48 
weeks after the treatment was ended. The Romani-
an National Authorities consider an undetectable 
HCV RNA at week 12 as a marker of HCV cure 
(the cost of viral load detection is supported at the 
end of treatment and at 12 weeks after EOT). A 
study published in 2015 regarding sofosbuvir –
based regimens, showed a concordance for SVR at 
12 and 24 weeks, concluding that SVR at 12 weeks 
can be consider a marker of cure in clinical practice 
(3). The HVC ARN clearance is associated with the 
disappearance of the infection related immune re-
sponses. Even so, a research group detected the 
presence of HCV RNA in peripheral mononuclear 
cells after 9 years of SVR, but without markers of 
increased risk of liver disease (4). Another study 
showed a rate of late relapse (4 of 97 patients with 
occult infection) using high sensitive HCV ARN 
detection, but without significant liver disease after 
more than 10 years of follow-up) (5). 

CIRRHOSIS RELATED MORBIDITY AND 
MORTALITY (INCLUDING HCC)

Regression of fibrosis is associated with de-
crease of liver related complications. The liver bi-
opsy remains the gold standard for fibrosis staging, 
but nowadays noninvasive tests are commonly 
used in daily practice to evaluate disease severity. 
Despite their popularity, the serological tests didn’t 
proved to obtain accurate results for residual fibro-
sis in nonviremic patients, and liver biopsy remains 
the optimal option (6). Similar with serological 
tests, Transient Elastography (Fibroscan) cannot be 
used as a predictor for liver fibrosis course after the 
SVR, and the biopsy still the only reliable approach 
(7).

Studies performed in order to assess liver fibro-
sis after the treatment, using liver biopsies before 
and after the treatment, could not conclude a defi-
nite amelioration of pathological findings in these 
patients (persistent portal inflammation and sinu-
soidal capillarization) (8). 

A study published in 2017 on 41 HCV patients 
(with compensated advanced chronic liver disease) 
treated with oral antivirals found that liver and 
spleen stiffness measurement decrease rapidly, but 
this is probably a consequence of reduction of in-
flammation (9).

Another recent study evaluated liver stiffness 
amelioration in 143 patients, using transient elas-
tography and biological scores (FIB-4 and APRI) at 
specific intervals (baseline, week 24, week 96). In 
this study the majority of patients with SVR had 
improved liver stiffness values, in the long term 
follow-up, but a proportion of patients developed 
progression of fibrosis. Periodic evaluation by non-
invasive tests seems to be rationale in this context 
(10). 

Curing HCV is associated with an important de-
crease of related mortality and morbidity, but in pa-
tients with advanced fibrosis (> F3, including cir-
rhosis), the regular follow-up for hepatocellular 
carcinoma is mandatory, also the endoscopic 
screening for esophageal varices. The patients with 
severe fibrosis at baseline should be carefully 
screened for hepatocellular carcinoma indefinitely. 

After SVR, the risk of HCC decreases but still 
high compared with the general population (overall 
incidence of 0.33% per year). In a large cohort of 
HCV infected patients who received antiviral treat-
ment the annual risk for patients with cirrhosis was 
1.39%, being higher in older patients (>60 years of 
age) or who had diabetes (11). 

In a follow-up study, three noncirrhotic patients 
(of 97 surveilled) developed hepatocellular carci-
noma at 9 years after the EOT (5). 

Concerning the risk of recurrence of hepatocel-
lular carcinoma related to antiviral treatment, a 
large study performed in France (French ANRS co-
hort with more than 6000 patients - Agence Nation-
ale de Recherche sur le Sida et les hépatites virales) 
proved there is no evidence of higher risk in these 
patients (the rate of recurrence was similar in treat-
ed and untreated patients) (12). This study was per-
formed secondary to the alarm signal raised by pre-
vious papers who mentioned a risk of recurrence of 
HCC, despite very high rate of SVR after DAAs 
(direct acting activirals) (13,14). 

Another major problem associated with chronic 
liver disease in hepatitis C is the need for liver 
transplantation. With the introduction of the new 
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antivirals, some patients were delisted because of 
the improvement of the MELD score after the treat-
ment. Despite this improvement, patients with end 
stage liver disease will eventually need a liver 
transplantation in the future. The main controversy 
concerning these patients was the moment of treat-
ment (before or after the transplantation). The in-
terferon-based regimen used before had serious 
adverse effects, so it was contraindicated in patients 
with decompensated liver disease, but the DAAs 
are well tolerated and can be started before liver 
transplantation. Obtaining a SVR will not change 
dramatically the course of the disease, but will pro-
long the interval to transplant. In the era of the new 
antivirals, the survival after liver transplantation 
improved, being similar with the one of the HBV 
recipients. 

COINFECTIONS

HIV presence should not be considered a barrier 
for successful treatment of HCV infection. This 
particular population has frequently advanced liver 
disease, but some antivirals regimens are very ef-
fective and well tolerated (sofosbuvir/ledipasvir 
and sofosbuvir/simeprevir) (15). 

The progression was observed in patients with a 
high HIV load (persistent replication under antiret-
roviral treatment) or after prolonged exposure to 
protease inhibitors. The periodic assessment of liv-
er disease (including liver fibrosis) and HCC 
screening is warranted in these patients (16). 
Achievement of SVR reduces the risk of decom-
pensation and the liver related mortality in the co-
infected patients, but despite the apparent improve-
ment of fibrosis, in some patients the liver disease 
progress.

Concerning the HBV-HCV coinfection, the rec-
ommendation is to treat the dominant infection, 
which is usually the HCV. The HCV new treatment 
is very efficient, but this category of patients is at 
risk to develop a reactivation of B virus. The reac-
tivation of the B virus is partially explained by the 
sudden lack of competition between the two virus-
es during the HCV clearance. Patients with a posi-
tive HBsAg, with a replicative virus (detectable 
VHB DNA) should be treated until the confirma-
tion of an SVR for HCV at 12 weeks. The patients 
with undetectable VHB DNA should be carefully 

monitored (viral load, ALT) until they had the con-
firmation for SVR at 12 weeks. Patients with nega-
tive HBs Ag and a positive HBcAb should be also 
monitored (viral load, ALT) and treated if ALT in-
creases or HBV DNA becomes detectable during 
the HCV treatment (17).

 COMORBIDITES

In patients with no cirrhosis who achieved a sus-
tained virological response, the prognosis of liver 
disease would be influenced by the presence of co-
morbidities, like diabetes or obesity.

 The alcohol consumption also can change the 
course of the disease, first by decreasing the suc-
cess rate of the antiviral treatment, but also by in-
creasing the severity of the liver disease after. 

The presence of NASH (non alcoholic steato-
hepatitis) is associated with the progression of the 
disease and cirrhosis, after the HCV clearance, if 
the metabolic factors are not removed. 

Apparently, noncirrhotic patients who achieved 
SVR are prone to an unexplained increased liver 
related morbidity, up to six times compared with 
the general population (18). 

The serum GGT (gamma-glutamyl tranferase) is 
a surrogate marker of liver injury, but is also associ-
ated with cardiovascular morbidity and mortality, 
mainly in patients with coronary artery disease and 
with type 2 diabetes (19). Serum GGT is also a bio-
marker correlated with hepatocellular carcinoma in 
non-cirrhotic patients with SVR (20). 

RELAPSING AND REINFECTION

In the majority of cases successfully treated 
with DAAs, in which the HCV RNA is detectable 
after a period of time, the cause is reinfection. The 
viral reactivation after suppression of HCV RNA 
during the DAAs treatment is highly associated 
with hepatocellular carcinoma development, espe-
cially in patients with compensated liver disease, 
suggesting a more aggressive outcome (21). 

The posibility of reinfection is high in patients 
with persistent risk of contamination like IV drug 
users or men who have sex with men. Regarding 
the IV drug users, the risk of reinfection is de-
creased among those who receive opioid-agonist 
therapy (22). Reinfection rates in real life can be 
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underestimated, because only the phylogenetic 
analysis can discriminate the reinfection from the 
relapse. 

UNPREDICTED OUTCOMES

HCV cure after the treatment with direct acting 
antivirals was observed to be associated with 
weight gain in an important percent of patients 
(44% in a recent study), this secondary outcome 
being predominantly seen in patients younger than 
60 years (23). The mechanism of weight gain is still 
unexplained, but can be secondary to patient enthu-
siasm (no more diet regimen to be followed com-
pared with the period when they had hepatitis C, an 
important burden that imposed specific attention). 
The weight gain can become a risk factor for these 
patients, in addition to other comorbidities, like di-
abetes. Not to mention that already a great propor-

tion of these patients are obese and have liver stea-
tosis. A high BMI is also associated with 
development of liver cirrhosis, independently of 
the treatment response. 

CONCLUSIONS

The well known target of World Health Organi-
zation is the eradication of HCV infection in the 
next decades. But above this goal, all the research 
studies published regarding the outcome in these 
patients underline the importance of long term sur-
veillance. Curing HCV is not equal with curing the 
disease. We cannot predict yet all the effects of an-
tiviral therapy or the course of the disease after vi-
ral clearance. It is important to increase awareness 
between the specialists, but also between patients, 
to continue periodic visits of follow-up. 
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