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Introduction

Recurrence of HCV infection (rHCV) in patients with

detectable HCV-RNA at the time of liver transplantation

(LT) is almost universal and is associated with a rapidly

progressing course, leading to chronic hepatitis and cir-

rhosis [1]. Transplant recipients with high levels of HCV-

RNA prior to LT are more likely to experience fibrosis

progression and poor outcome [1]. It is therefore essential

to consider early antiviral therapy in the transplant setting,

since achievement of sustained virological response (SVR)

improves clinical outcomes and survival rates in LT

recipients [2]. The recent introduction of direct-acting

antivirals (DAAs) has revolutionized the management of

HCV therapy [3]. The use of new DAAs has resulted in

high SVR rates, with short treatment courses and excellent

safety profiles. Yet, the optimal timing of antiviral therapy

in the liver transplant setting is still under discussion.

We report here two cases of LT in patients with end-

stage HCV-related cirrhosis recently performed at our

centre, which presented unusual features, which we believe

deserve attention.

Case Reports

The first case was a 53-year-old woman with compensated

liver cirrhosis who was listed for OLT because of a hep-

atocarcinoma (HCC) within the Milan criteria (a single

nodule, 3 cm in diameter). She also had type II diabetes

mellitus treated with insulin and clinically significant portal

hypertension, with esophageal varices. The viral genotype

was 1b, and there was no evidence of concomitant HBV

infection. In the past, the patient had received three courses

of interferon-alfa treatment, discontinued due to severe

thrombocytopenia. In July 2015, the patient was given

ledipasvir and sofosbuvir treatment for 12 weeks, attaining

early HCV-RNA undetectability. Yet, she relapsed

3 months after the end of therapy (January 2016), when

HCV-RNA levels of 1829 UI/mL (Abbott RealTime HCV

assay, lower limit of detection\12 IU/mL) were detected.

By HCV sequencing, the presence of resistant associated

substitution (RASs) was documented at this time, in NS5A

(Y93H associated with resistance to ledipasvir), and in

NS5B (L159F and C316 N associated with resistance for

Sofosbuvir). The patient underwent liver transplantation

1 month later (February 2016), and serum HCV-RNA at

time of surgery was found to be 24 IU/mL. During the

surgery, the patient received a transfusion with 2 blood and

10 plasma units, and afterward, there was no need of

dialysis. HCV-RNA was also assayed by using the Abbott

RealTime HCV assay in the explanted liver (after tissue

preservation at -80 �C) and resulted positive with 3.1 IU/

lgRNA. After LT, the patient was started on immuno-

suppressive treatment with tacrolimus and everolimus.
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Serum HCV-RNA was repeatedly assayed after OLT, at 1,

2, 8, 16, and 24 weeks, respectively, and in all cases, it was

found to be undetectable, thus showing viral eradication.

The second case was a 46-year-old man with liver cir-

rhosis due to genotype 3 HCV infection and previous

alcohol abuse. He had experienced several episodes of liver

decompensation and variceal bleeding, which leads to the

insertion of a transjugular intrahepatic portosystemic shunt

in 2013. Hepatitis B test results were negative. The patient,

who was treatment naı̈ve, was started on sofosbuvir and

ribavirin treatment in February 2015, which lasted

24 weeks (at that time, daclatasvir and other DAAs were

not yet available in Italy), achieving early HCV-RNA

undetectability. Yet, a virological relapse was observed

12 weeks after end of treatment, when an HCV-RNA level

of 1024 IU/mL was detected. No RAVs were documented

at this time in all 3 genes tested (NS3, NS5A, and NS5B).

Serum viremia was then repeated at 3-month intervals, with

values ranged between 200 and 500 IU/mL. The patient

underwent liver transplantation in June 2016 (after

28 weeks from end of treatment), and HCV-RNA levels

were to be undetectable (\12 IU/mL) in serum at the time

of surgery. Also the HCV-RNA assay performed in the

explanted liver resulted undetectable (\12 IU/mL). During

and after the surgery, the patient did not require transfusions

or dialysis. After LT, the patient was started on immuno-

suppressive therapy with tacrolimus and everolimus. HCV-

RNA was assayed at 4, 8, and 12 weeks after LT, respec-

tively, and in all cases, it was found to be undetectable.

Discussion

According to previous studies, during the first 2 days after

LT, there is a rapid decline of hepatitis C virions, likely due

to the removal of the infected liver, which is the major site

of HCV replication [4]. This finding also suggests that the

lifetime of serum hepatitis C virions is remarkably short

and that extrahepatic replication poorly contributes to the

total virus pool.

Both our patients had received a complete course of

DAAs therapy prior to LT. Differently, the majority of

patients reported by Curry et al. [5] did not complete a full

course of antiviral treatment while in the wait-list and did

not achieve undetectable HCV-RNA at time of LT.

Both our patients underwent virological relapse after

treatment cessation, but the viral load remained in a rather

low range until the time of transplant surgery that was

shortly after the discovery of relapse. Thus, it is conceiv-

able that removal of the infected liver was sufficient to

avoid reinfection of the new graft in these patients due to

the small concentrations of circulating virions, also con-

sidering a short anhepatic phase. It is also possible that

antiviral therapy produced some alterations in HCV gen-

ome thus influencing its infectiveness. In one case, there

was evidence of HCV-RNA in liver explants confirming

the theory of HCV genome compartmentalization in

structure derived from endoplasmic reticulum, enabling the

virus to avoid clearance from hepatocytes. Besides this

plausible explanation, this clinical scenario may deserve

further considerations.

Interestingly, a recent study has shown that up to one half

of patients treated with DAAs while on a transplant list, and

achieving serum HCV-RNA undetectability, display the

presence of residual HCV-RNA in their liver explanted [6].

In the same study, however, only patients who had high liver

HCV-RNA concentrations experienced virological relapse

after LT, while a moderate amount of liver HCV-RNA does

not seem to be correlated with HCV recurrence [5].

Similarly, our two patients conceivably did not recur

because of their low levels of HCV-RNA in serum and liver

at the time of surgery, possibly reflecting a specific viral

unfitness to replicate. The latter, in turn, could be the con-

sequence of the selection of RAVs, as demonstrated in case

no. 1, or to other unknown viral-related and/or host-related

factors. Whichever the cause, it is remarkable that in both

cases, HCV infection did not recurred despite the start and

maintenance of immunosuppressive therapy. On the other

hand, although recent report suggested a possible role of

mTOR in favouring viral decay [7], this issue remains con-

troversial based on a thorough review of the current literature.

We believe that our two cases may add some relevant

information to the current controversy about the optimal

timing of treatment with DAAs in the liver transplant set-

ting. They show, in fact, that even apparently unsuccessful

pre-emptive therapies are capable to avoid HCV recurrence

after OLT, hence suggesting that even short or suboptimal

courses in some cases can prove to be effective. Indeed,

these two cases demonstrate that treatment failure after a

course of DAAs in wait-listed patients does not necessarily

have negative implications and that may be associated with

viral eradication in the long run after early OLT in patients

with low HCV-RNA levels in both serum and liver at the

time of surgery.
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