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A BSTRACT
Introduction: Direct-acting antiviral drugs have been recently introduced for management of chronic hepatitis C virus (HCV)
patients. Those medications have achieved a dramatic improvement of sustained virologic response (SVR) reaching almost 90%.
However, reports regarding the increased risk of occurrence or recurrence of hepatocellular carcinoma (HCC) in chronic HCV
patients who achieved SVR after direct-acting antiviral drugs are controversial.
Methods: We report two cases of giant HCCs complicating chronic HCV infection after direct-acting antiviral drugs-based
therapies and were managed by major hepatic resection.
Results: Two male patients with chronic HCV infection received several regimens oral direct acting antiviral drugs with a SVR
for 3 and 6 months, respectively. They complained of progressive right hypochondrial pain and abdominal enlargement. Two
large HCCs were diagnosed (16.2 cm * 17.6 cm * 16.9 cm, and 18 cm * 13 cm * 16.5 cm in dimensions) with markedly elevated
serum alpha feto-protein (36,000 and 7,000 ng/ml, respectively). Due to the presence of adequate residual liver volume, the
decision was to proceed for surgical resection. Central hepatectomy and extended right hemi-hepatectomy were performed,
respectively. Patients had smooth postoperative course and were discharged after 10 and 9 days, respectively.
Conclusion: The relationship between direct-acting antiviral drugs and HCC is controversial. Those cases add support to the
accumulating literature suggesting the relationship of HCC development in chronic HCV patients receiving direct-acting antiviral
drugs. Further prospective studies with adequate long term follow up are needed to prove or disprove this relationship.
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1. I NTRODUCTION
Hepatocellular carcinoma (HCC) is the most common primary malignant tumor of the liver. Generally, 90% of HCC
is associated with cirrhosis. Compared to other causes of
cirrhosis, cases with chronic hepatitis B virus (HBV) or hepatitis C virus (HCV) infections have shown a higher risk of
developing HCC.[1]

management.[2] Recently, direct-acting antiviral drugs have
been introduced. Those novel medications have achieved a
dramatic improvement of sustained virologic response (SVR)
rate reaching almost 90%.[3–6] However, it has been suggested the increased risk of occurrence or recurrence of HCC
in chronic HCV patients who achieved SVR after directacting antiviral drugs.

Interferon-based regimens have been the mainstay of HCV Previous reports which investigated the long-term effects of
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direct-acting antiviral drugs questioned the impact of those
drugs on the occurrence or recurrence of HCC in patients
with HCV related cirrhosis.[3, 7–9] Such finding was not seen
in other cases treated with interferon-based regimens, and
this endorsed specialists to propose that those drugs may
play a significant role in the development of HCC.[3, 8, 9] On
the other hand, other studies have reported the opposite effect of direct-acting antiviral drugs on HCC occurrence or
recurrence.[10, 11]
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but relapse occurred after 6 months. Then he received Sofosbuvir (400 mg) plus Daclatasvir (60 mg) plus Ribavirin in
October 2016 for 6 months, but also relapse occurred again.
Finally, he received Sofosbuvir (400 mg) plus Simeprevir
(150 mg) plus Ribavirin in April 2017 for 6 months. HCV
polymerase chain reaction (PCR) after completion of the
therapy was negative.

The patient was referred to our center complaining of progressive right hypochondrial pain and abdominal enlargeThe relationship between direct-acting antiviral agents and
ment. Abdominal ultrasonography revealed cirrhotic liver
HCC occurrence or recurrence and the underlying possible
with huge well defined central lesion 14 cm * 19 cm, mostly
mechanisms remain controversial and there is no enough
HCC, mild perihepatic ascites, with no other abnormalities.
evidence to prove or disprove this relationship.
Triphasic Abdominal and pelvic magnetic resonance imagIn this report, we describe two cases of giant HCCs coming (MRI) showed large capsulated liver mass at right subplicating chronic HCV infection after direct-acting antiviral
diaphragmatic and gall bladder fossa region showing hetdrugs-based therapies and were managed by major hepatic
erogenous enhanced solid components and displaying mixed
resection. This work has been reported in line with the PROsignal on both T1 and T2 images denoting cystic and bloody
CESS criteria.[12]
parts (see Figure 1). It is seen elevating the right diaphragmatic copula and anterior abdominal wall muscles, displac2. C ASE REPORT PRESENTATION
ing the gastric pylorus, and abutting and stretching the hep2.1 Case number 1
atic artery. Multiple related anterior abdominal wall venous
A 65 years male patient had a history of chronic HCV infec- collaterals and mild perihepatic ascites. No other abnormalition. Liver function tests were within normal range (Child- ties were detected.
Pugh score class A), and triphasic computed tomography
(CT) showed cirrhotic liver with no other abnormalities. The Triphasic abdominal CT showed huge soft tissue mass in
right sub-phrenic region arising from segments IV and VIII.
patient was planned to receive antiviral therapy.
It shows heterogenous arterial enhancement with delayed
The patient received oral direct acting antiviral therapy in washout. It measures 16.2 cm * 17.6 cm * 16.9 cm in dimenthe form of: Ombitasvir (12.5 mg), paritaprevir (75 mg), and sions.
ritonavir (50 mg) plus Ribavirin in August 2015 for 3 months,

Figure 1. Preoperative magnetic resonance imaging showing large central hepatic mass sparing the left lateral and right
posterior sections
Published by Sciedu Press
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CT venography revealed patent compressed right hepatic
vein with attenuated non-visualized middle and left hepatic
veins. Patent markedly compressed inferior vena cava. CT
portography revealed patent, markedly compressed portal
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vein. The left portal branch was markedly attenuated, while
the right anterior branch was completely non-separable from
the mass. Multiple anterior wall recanalized collaterals were
noted (see Figure 2).

Figure 2. (A, B) Preoperative computed tomography venography showing failure of visualization of middle and left hepatic
veins while the right hepatic vein is spared. (C, D) Preoperative computed tomography portography showing infiltration of
left portal vein branch while right portal vein is spared.
CT volumetry showed that total liver volume excluding the for monitoring. The patient had smooth postoperative course
mass was 1,123 cc, estimated residual liver volume was and was discharged from hospital after 10 days.
976 cc, and residual liver percentage was 86%. Metastatic
work up was performed (including non-contrast CT chest
and bone scan) and was free from extrahepatic metastases.
Preoperative blood picture, and liver functions were within
normal range (Child-Pugh class A). Preoperative serum alpha
feto-protein was 36,000 ng/ml. The decision was to proceed
for surgical resection.
Exploration revealed cirrhotic liver with large hepatic mass
occupying segments IV, V and VIII. It is extending downwards on the gastric pylorus and transverse colon with multiple dilated collaterals on top (see Figure 3). Central hep- Figure 3. Operative photo showing large central hepatic
atectomy (central bisectionectomy) was performed. The mass with multiple dilated collaterals on top (white arrows)
operation time was 6 hours, blood loss was 1,500 cc, and
Grossly, the mass was capsulated 25 * 20 * 17 cm in size
blood transfusion was 2 packed RBCs units.
with multiple foci of hemorrhage and necrosis. Pathological
The patient was transferred to intensive care unit for 48 hours
examination showed grade III HCC, trabecular and acinar
34
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forms with intact capsule and lympho-vascular emboli. The
liver background showed macronodular cirrhosis.

received Sofosbuvir (400 mg) plus Daclatasvir (60 mg) plus
Ribavirin in December 2016 for 6 months, but also relapse
occurred again after 6 months.

2.2 Case number 2

The patient was referred to our center complaining of progressive right hypochondrial pain and abdominal enlargement. Abdominal ultrasonography showed enlarged cirrhotic
liver with large mass occupying most of the right hemi-liver,
mostly HCC. No other abnormalities were detected.

A 56 years male patient had a history of chronic HCV infection. Liver function tests were within normal range (ChildPugh score class A), and triphasic abdominal CT showed
cirrhotic liver with small right hemi-liver lobe nodule (suspicious of cirrhotic nodule). The patient was planned to receive
antiviral therapy.

Triphasic CT showed enlarged cirrhotic liver with large capsulated exophytic neoplastic mass occupying all segments
The patient received oral direct acting antiviral therapy in the of the right hemi-liver with peripheral intra-lesional arterioform of Sofosbuvir (400 mg) plus Ribavirin in February 2016 venous shunts. It measures 18 cm * 13 cm * 16.5 cm in
for 6 months, but relapse occurred after 3 months. Then he dimensions (see Figure 4).

Figure 4. Preoperative computed tomography showing the large right hemi-liver mass encroaching on segment IV
CT angiography showed that the mass is located between
portal branches with no vascular thrombosis or infiltration.
No other vascular abnormalities were detected (see Figure
5).

normal range (Child-Pugh class A) apart from serum bilirubin (1.9 mg/dl). Preoperative serum alpha feto-protein was
7,000 ng/ml. Also, the decision was to proceed for surgical
resection.

CT volumetry showed that total liver volume excluding the
mass was 1,750 cc, estimated residual liver volume was 970
cc, and residual liver percentage was 55.4%. Metastatic work
up was performed (including non-contrast CT chest and bone
scan) and was free from extrahepatic metastases.

Exploration revealed cirrhotic liver with large hepatic mass
occupying the whole right hemi-liver. Extended right hemihepatectomy was performed including a part of segment IV.
The operation time was 4 hours, blood loss was 2,000 ml,
and blood transfusion was 3 packed RBCs units.

Preoperative blood picture, and liver functions were within The patient was transferred to intensive care unit for 24 hours
Published by Sciedu Press
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for monitoring. The patient had smooth postoperative course
and was discharged from hospital after 9 days.

lesion with intact capsule. Pathological examination showed
grade III HCC, trabecular and acinar forms with intact capsule and lympho-vascular emboli. The liver background
Grossly, the mass was capsulated 25 cm * 17 cm * 14 cm
showed active macronodular cirrhosis.
in size. The cut section showed pale greyish-yellow nodular

Figure 5. (A, B) Preoperative computed tomographic portography showing tumor invasion of the right portal vein while
left portal vein is spared. (C) Preoperative computed tomographic venography showing failure of visualization of the right
hepatic vein while left and middle hepatic veins are spared. (D) Preoperative computed tomographic arteriography showing
infiltration of the right hepatic artery
in comparison with those who did not achieve a SVR.[17–19]
HCV infection is a global health problem that affects millions However, due to the limited efficacy of interferon-based regiand
of people worldwide. HCV-infected individuals have a 2.4 mens beside its side effects including, neuro-psychiatric
[3]
myelosuppressive
complications,
limited
its
wide
use.
times higher risk of all-cause mortality compared to the noninfected population, and 26.5 times the risk of liver-related In the recent years, direct-acting antiviral drugs have been
mortality.[13, 14] HCV-induced progressive liver cirrhosis is introduced as a new hope for HCV patients. Initial reports
a well-established high-risk factor for the development of regarding those novel medications have achieved a dramatic
HCC.[1]
improvement of SVR rate reaching more than 90% of the
[3–6]
So, it was assumed that, HCC
Egypt is considered one of the highest zones of HCV in- HCV treated patients.
occurrence
and
recurrence
will continue to decrease with
[14]
fection prevalence worldwide.
Nowadays, chronic HCV
higher
SVR
rates
with
direct-acting
antiviral drugs.
infection, with predominance of genotype 4, is the principal

3. D ISCUSSION

cause of liver cirrhosis and HCC among Egyptians.[15, 16]

On the contrast, recent reports regarding this issue reported
recurrence
For long time, interferon-based regimens have been the main- unexpectedly high rates of denovo HCC and HCC
[7, 20, 21]
achievement of SVR with those agents.
Reig
stay of HCV management with a SVR in almost 50% of the after [7]
et
al.
firstly
reported
high
recurrence
rates
of
HCC
at a
[2]
patients. Previous studies found that the risk for HCC ocmedian
of
5.7
months
after
complete
treatment
with
subsecurrence was markedly lower in patients who achieved SVR
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quent direct-acting antiviral drugs. They also reported that
most of these recurrences were multifocal, and almost 20%
of the cases had locally infiltrative or extrahepatic lesions.
Cabibbo et al.[22] in a meta-analysis of 11 studies comparing
interferon-based regimens and direct-acting antiviral drugs
reported accelerated HCC recurrence at 6 months in patients
received direct-acting antiviral drugs.

ified.

Previous reports explaining possible mechanisms for HCC
development in association with direct-acting antiviral drugs
focused on loss of immune control owing to clearance of
HCV-specific T cells from the liver. The rapid decline of
HCV viral load from the circulation induced by direct-acting
antiviral drugs was associated with restored HCV specific
CD8+ T cell function, memory T cell re-differentiation
and lymphocyte deactivation, and normalized NK cell function.[25–28] However, the underlying mechanisms still unclar-

4. C ONCLUSION

2018, Vol. 8, No. 2

Concerns have also been raised that HCCs that developed in
relation to direct-acting antiviral drugs were more aggressive.
They have higher frequency of multifocality and advanced
stage.[29] In this report, we noticed abnormal large tumor
sizes and high levels of preoperative serum AFP. These are
strong indicators of the more aggressive behavior of those
Other reports regarding this issue could not find clear rela- tumors than usually found in our practice.
tionship. Spârchez et al.[23] in a review article regarding this
Alpha feto-protein has been identified as a strong predicissue concluded that the current available literature is unclear
tor of patient’s survival and tumor recurrence after hepatic
and the risk of HCC needs to be better clarified with prospecresection for HCC.[30] This relationship arises from the astive randomized controlled trials. Kanwal et al.[24] found that
sociation between high serum AFP levels and tumor size,
the overall annual incidence of HCC was markedly higher
number and the presence of microvascular invasion.[31] Also,
in patients who did not achieve SVR with direct-acting anHCCs associated with high serum AFP level had a higher
tiviral drugs compared to those who did. They concluded
cell proliferative activity and more aggressive behavior.[32]
that achieving SVR, reduces but does not eliminate the risk
We previously identified AFP as a strong predictor for HCC
of de novo HCC, particularly in patients with cirrhosis. The
recurrence after hepatic resection for HCC,[33] and in this
results of those reports are quite conflicting and did not reach
report we noticed abnormal high levels of preoperative serum
a solid evidence regarding the safety of those agents, and the
AFP levels than usually found in our practice.[15, 34, 35]
appropriate candidates for those agents.
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