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Abstract
The advent of direct acting antiviral (DAA) agents has redefined the treatment landscape for hepatitis C virus (HCV) within the past decade, with achievement of 
high HCV eradication rates.

However, several reports have suggested an increased incidence of tumor recurrence following DAA treatment compared with interferon treatment. In adding to the 
evolving literature, we herein present a case of a 73-year-old female with long term follow up at our center, who had recurrence of previously treated HCC after 4 
years and 7 months on maintenance interferon therapy and subsequent development of a new HCC after 14 months on DAA therapy. Tumor ablation consisted of 
successful trans-arterial chemoembolization and microwave ablation.
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Introduction 
Hepatocellular carcinoma (HCC) is a major cause of cancer 

mortality, of which 50% is attributable to Hepatitis B virus (HBV) and 
25 % is due to Hepatitis C virus (HCV) [1-4]. The advent of direct acting 
antivirals (DAA) agents has redefined the treatment landscape for HCV 
within the past decade, with achievement of high eradication rates in 
addition to being well tolerated. The introduction of DAA agents 
has increased the cure rate of HCV to be above 90% for most patient 
groups [5]. The incidence rate of hepatocellular carcinoma (HCC) in 
the United States, while still rising, has slowed over the past few years 
[6], correlating with widespread implementation of DAAs.

In the past few years, there has been conflicting data about the 
dangers of DAAs including the risk for recurrence of HCC. Patients 
with a concomitant history of HCV cured by DAA and HCC treated by 
trans-arterial chemoembolization (TACE) or radiofrequency ablation 
(RFA) have shown a possible increase in the risk for recurrent HCC. 
These studies have compared the rate of HCC recurrence in patients 
who have had their HCV treated to untreated control patients [7-9]. 
Conversely, some studies have suggested that DAA therapies do not 
appear to increase the risk of liver cancer compared with the interferon-
based therapy [10,11]. Herein we describe the case of a 73-year-old 
female who developed initial HCC and recurrent HCC while on 
interferon (IFN) treatment and multiple subsequent recurrences of 
HCC after DAA treatment despite an undetectable HCV viral load.

Case report
A 73-year-old woman originally presented at age 47 to our Liver 

Disease Prevention Center in 1996 with chronic HCV. Patient’s HCV 
RNA was 97,000 IU/ml. In 1997, she received amantadine following 
the initial report documenting amantadine as a treatment for HCV 
[12,13]. Amantadine therapy resulted in decline in HCV RNA after 5 
months of therapy. Patient’s HCV RNA, however, remained elevated 

despite repeated amantadine treatments with her HCV RNA reaching 
541,000 IU/ml in 2000. Patient subsequently participated in a study of 
combined ursodeoxycholic acid and vitamin E for two years without 
success.

After obtaining her medical insurance in 2004, patient was started 
on IFN (Peg-interferon alpha-2a) and ribavirin at age 55 and achieved 
successful viral suppression. During the 6-month treatment course, viral 
remission was achieved but was complicated by subsequent relapse. She 
underwent a second course of IFN therapy with success but again this 
was followed by reappearance of HCV (HCV RNA 6.3 x 10^6 IU/mL). 
The patient ended up undergoing three courses of therapy with IFN 
and ribavirin, often at reduced doses due to poor tolerance. At the end 
of her third course of IFN after achieving an undetectable HCV viral 
load, for fear of relapse, the decision was made to maintain patient on 
IFN at a tolerable dose. Patient continued to have an undetectable viral 
load (HCV RNA <50 IU/mL in 2006, <43 IU/mL in 2009) for the next 
4 years and 8 months. In 2005, abdominal CT showed mild nodularity 
of the liver suggestive of cirrhosis.

In 2010, patient was found to have a 2.8 cm LIRADS-5 mass 
in segment 8 on MRI; this was the patient’s first diagnosis of HCC. 
Underlying cirrhosis, with nodularity of the liver on MRI was again 
noted. At the time, laboratory values were notable for alanine 
aminotransferase 12 IU/L, alpha fetoprotein 2.3 ng/mL, albumin 4.5 
gm/mL, alkaline phosphatase 72, total bilirubin 0.5 mg/mL, platelet 
146,000/mm3 and HCV RNA <43 IU/mL. Patient underwent successful 
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TACE therapy. However, first recurrence of treated HCC with tumor 
measuring 1.7x1.3 cm at the previously treated site occurred in 2015, 
approximately 4 year and 7 months after initial HCC therapy. Notably 
patient’s viral load was undetectable (HCV RNA <15 IU/ml) on 
maintenance IFN therapy. Patient underwent repeat TACE for HCC 
recurrence and was continued on IFN.

With her insurance approval of DAA comprising of ledipasvir/
sofosbuvir, IFN was discontinued and DAA treatment was completed 
in 3 months. HCC surveillance was continued at 3- month intervals.

In 2016, 14 months after previous TACE and 9 months after 
completion of DAA treatment, new HCC was discovered in proximity 
to the previously treated HCC. Liver transplantation was discussed 
but ultimately refused by the patient. She underwent repeat TACE 
with repeat imaging showing no more viable tumor. Thereafter patient 
was closely monitored for HCC recurrence every 3 months including 
abdominal MRI. Approximately 2 years and 2 months after treatment, 
patient was found to have a recurrence of HCC when a 5.9 cm LIRADS-5 
lesion was noted on MRI next to original HCC site. She underwent 
successful microwave ablation. After 14 months, MRI showed regrowth 
of the treated areas with tumor invasion into the inferior vena cava, with 
multiple lung metastasis. Patient’s HCV RNA had been undetectable 
throughout the past 14 years since 2006 (Figure 1).

Discussion and conclusion
Chronic HCV infection has been global health concern and a major 

risk factor towards the development of HCC [14]. The risk of developing 
HCC for a patient with HCV-related cirrhosis has been approximately 
2-6% annually [15]. In the early 2000’s despite treatment with IFN-
based therapies, HCC burden increased, and HCC survival rates 
remained low [16]. The advent of DAA therapy for HCV infection has 
been revolutionary as treatments have shown to be safe and efficacious, 
with a curative rate with sustained virologic response over 95% [17]. 
As implementation of DAAs has become widespread, the number of 
patients cured of HCV has increased and it has led to a global health 
sector strategy aiming to eliminate HCV by 2030.

With increasing HCV cure rates, the rate of incident HCC, while 
still increasing, has slowed. However, there remains a persistent risk 

of HCC once sustained virologic response (SVR) has been achieved 
by use of DAA. For the first 12 months after SVR, the absolute rate of 
HCC has ranged from 1.8-3.5% [18-20]. Within the first 3.6 years of 
follow up after achieving SVR, rates of HCC similarly remained high, 
particularly in patients with cirrhosis [21]. This has led to multiple 
reports discussing the association of DAA therapy and recurrence of 
HCC. In 2017 a study by Cabibbo et al. [22] feHCC recurrence rates 
in DAA HCV treated patients were found to be 12%, 26.6% and 29.1% 
at 6-, 12- and 18 months respectively. Additionally, a study by Nagaoki 
et al. [23] compared HCC occurrence after daclatasvir/asunaprevir 
treatment in 154 patients with chronic HCV or cirrhosis with HCC 
occurrence after IFN-based treatment in 244 patients. The study noted 
that the cumulative HCC incidence at 1, 3 and 5 years was respectively 
0.6%, 9% and 9% for the DAA group, and 0.4%, 3% and 5% for the IFN 
group (P = 0.053), suggesting a slight increase in HCC incidence in 
patients who received DAA therapy compared with those who received 
IFN therapy.

Interestingly, persistent risk for HBV-related HCC has been well 
documented after SVR of a decade or longer [24-29] and is known to 
be attributed to an incomplete eradication of the HBV with currently 
available antiviral treatment [30,31]. Despite complete eradication 
of HCV with DAA, the pathogenesis of HCC recurrence has not 
been fully understood and requires more clarification. Currently, it is 
hypothesized that HCC recurrence in DAA treated patients may be 
due to the protective mechanism of HCV in HCC recurrence – the 
inflammatory process of patients with chronic HCV may prevent HCC 
recurrence as the liver regenerates. As HCV has been cured by DAAs it 
is possible that previously subclinical cancer lesions may grow without 
hindrance. Sudden changes prompted by DAAs in chronically inflamed 
liver of patient might disrupt its anti-tumor response [32]. Furthermore, 
as HCV is cleared from the body, it is possible that the body’s immune 
response (surveillance) is lessened, allowing tumors to grow more 
easily. Finally, the presence of DAA-resistant HCV strains must be 
noted, as presence of active HCV strains may account for a higher HCC 
incidence rate [33]. Our case seeks to expand to the growing literature 
suggesting increased HCC recurrence rates in patients with HCV that 
have been treated with DAA agents compared with IFN treatment. It is 
unique because of the length of longitudinal care totalling 20 years, in 

Figure 1. Patient medical timeline
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which HCC recurrence was observed in the same patient while on IFN 
therapy and on DAA treatment. A comparison may be made for time to 
HCC recurrence while on IFN versus DAA therapy.

As noted previously, our patient had been treated using IFN with 
good control of HCV – because the treatment course was 6 months at 
that time, she underwent 3 individual courses of pegylated interferon 
(IFN) therapy due to repeated relapses followed by a reduced IFN 
dose to maintain SVR. Following TACE therapy for her first HCC, 
patient continued to have HCV viral suppression on maintenance 
IFN therapy. Patient’s first recurrence of HCC was noted 4 years and 
7 months after TACE for which patient underwent repeat successful 
TACE. Patient was eventually transitioned to DAA therapy in 2015 at 
which time patient did not have viable tumor on MRI examination and 
had continued viral suppression. The subsequent new HCC occurred 
14 months after TACE and 9 months after completion of DAA therapy. 
Thereafter HCC recurrence was noted within 2 year and 2 months, 
and 14 months following respective successful tumor ablations. From 
the time of the first recurrence of HCC after IFN and recurrences after 
DAA therapy, to the widespread metastasis, our patient had 14 years 
without detectable HCV viral load.

This case highlights the need for continued surveillance of HCC 
despite HCV treatment with viral suppression, as our patient developed 
HCC at 9 months after completion of DAA therapy and continued 
having recurrence of HCC for the next 4 years. This observation is in 
line with prior studies demonstrating continued elevation of HCC risk 
even after 3.6 years after DAA therapy [21]. Further research is needed 
in elucidating the pathophysiology for development of HCC in patients 
with HCV treated with DAA therapy.
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