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Abstract

Introduction: The impact of direct-acting antiviral agents (DAAs) on the development of hepatocellular
carcinoma (HCC) is controversial and a part of the scientific community believes it as a biased interpretation
of data. Many studies have reported an aggressive pattern of HCC after DAA use. In this study, we attempted
to assess the changes in the pattern of HCC after treatment with DAAs or PI (PEG, pegylated-interferon).

Methods: A total of 37 HCC patients after DAA treatment and 21 HCC patients after PI treatment were
included. The diagnosis of HCC was made and information about demographics, HCC infiltrative pattern,
portal vein thrombosis (PVT), time at initial presentation, Child-Turcotte-Pugh (CTP) score, and Barcelona
Clinic Liver Cancer (BCLC) stage were compared in the two groups.

Results: The total number of male patients in the DAA group was 62% while either gender was almost equal
in PI. The age group of 40-60 was more prevalent in the DAA group while the PI group comprised more
patients who were above 60 years. Patients in the DAA group presented after 3.35 years on average while
patients in the PI group presented after about seven years. Most of the patients presented with the CTP stage
of A. That is true for both groups. For BCLC staging, most of the patients had stage C, which means multiple
lesions. At the initial presentation, most of the patients presented with multifocal lesions.

Conclusion: Our study found no significant difference in the initial presentation between both groups.
However, HCC patients with prior DAA therapy presented early than those with PI therapy.
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Introduction

Hepatitis C Virus (HCV) which is a leading cause of chronic liver disease (CLD) and decompensated liver
disease (DCLD) affects about 170-200 million individuals worldwide [1]. In Pakistan, approximately 10
million individuals are infected with HCV and this burden is expected to grow in the coming years [2].
Several efforts are being done by the officials in Pakistan to control the spread of disease as well as to timely
manage all those suffering from it. A few years back, PEG (pegylated)-interferon (PI) was the only effective
option for treating HCV infection. However, its outcomes were not satisfactory, resulting in high morbidity
and mortality [3]. A couple of years ago, direct-acting antiviral agent (DAA) drugs have been approved by the
Food and Drug Administration (FDA). These have transformed the treatment of HCV. DAAs have been so
successful that sustained viral response (SVR) is achieved in more than 90% of the cases [1]. However, few
studies have linked it to hepatocellular carcinoma (HCC). A part of the scientific community considers this
issue as merely a reflection of a biased interpretation of the data.

Worldwide, HCC accounts for 700,000 new cases every year with a mortality rate of >90%. There are many
risk factors associated with it like autoimmune disease, consumption of aflatoxin-contaminated
commodities, chronic viral hepatitis caused by hepatitis B and C viruses (HBV and HCV, respectively), and
excessive alcohol intake but the link with DAA is the most shocking [1]. It is more concerning because the
achievement of SVR should be associated with a decreased risk of cancer. Some studies have mentioned that
HCC-induced DAA can be very infiltrative and shows aggressive behavior [4] even at the initial presentation
so here we explore if there is any difference between the initial presentation of patients with HCC
presenting after DAA or interferon.
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We aim to look at the involvement in detail of portal vein thrombosis (PVT), lesion type, staging, and timing
of initial presentation between patients treated with DAA and interferon. Initial studies have analyzed the
occurrence and recurrence of HCC even after achieving SVR. However, the impact of anti-HCV (DAA and PI)
therapy on tumor pattern did not get any attention. Hence, in this study, we aim to explore the relationship
of anti-HCV therapy with the time of the initial presentation of HCC and tumor patterns in Pakistan.

Materials And Methods

We conducted a retrospective case-control study of adult patients with HCV-related HCC who achieved SVR
after treatment with either DAA or PI. The main outcome was to study if there was any difference between
the pattern of HCC in both groups. Also to analyze the mean age of development of HCC after therapy. This
comparative study is based on the data of patients diagnosed with HCC as per AASLD (American Association
for the Study of Liver Diseases) criteria [5], between January 2019 and March 2020, at the liver centers of a
tertiary care hospital located in Rawalpindi, Pakistan. The HCC patients with a history of achieving SVR after
treatment with either PEG or DAA were included.

Patients having a history of infection with any other types of viruses e.g. HBV, HEV, alcohol consumption,
and history of any other cancer were excluded. HCV-related HCC patients who received anti-HCV treatment
but failed to achieve SVR were also excluded. On the pre-designed Excel sheet, the information regarding
demographics, HCV diagnosis, type of anti-HCV treatment, and whether SVR was achieved were included.
This information was collected from the patient's current/previous medical records. Based on patients’
medical records, the CTP class and BCLC system stage were noted. The enrolled HCC patients were divided
into two groups based on the prior treatment they had for HCV; Group A: DAA and Group B: PI group.

Results

The total number of patients in the DAA group was 37 and the patients in the PI group were 21. The total
number of male patients in the DAA group was 62% while either gender was almost equal in PI. The age
group of 40-60 was more prevalent in the DAA group while the PI group comprised more patients who were
above 60 (Table I).

DAA Pl
Number of the patient in each group 37 21
Age
0-40 1 (3%) 0
40-60 24 (65%) 10 (48%)
>60 12 (32%) 11 (52%)
Gender
Male 23 (62%) 11 (50%)
Female 13 (38%) 10 (50%)

TABLE 1: Demographic table.

DAA, direct-acting antiviral agent; Pl, pegylated-interferon

Patients in the DAA group presented after 3.35 years on average while patients in the PI group presented
after about seven years.

Most of the patients presented with the CTP stage A. Per BCLC staging, most of the patients had stage C,
which means multiple lesions. Data on vascular involvement were limited so only limited data were
included. At the initial presentation, most of the patients presented with multiple lesions.

Discussion

Our study focuses on the pattern of HCC, timing, and the initial stage at the time of presentation between
the DAA and PI group. Our study has revealed that the average time to the presentation of patients after DAA
was about 3.35 years, and patients who had undergone the PI course presented after about seven years.
According to our results, there is no significant difference between the pattern of spread, number of lesions,
and stage at initial presentation between both groups.
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Treatment how many years ago
1

2

10
1

12

Timing

A number of studies have discussed the average time after which HCC initially presents in patients with DAA
treatment for HCV. In our study, HCC cases presented to us had DAA therapy on average 3.35 years before
(Table 2). On the other hand, patients who had PI for their treatment presented after a mean of seven years
as shown in Table 2. HCC was detected in a cohort for up to four years after starting DAA treatment [4].
Another study reported that cases do not show a downtrend of HCC for the first 3.6 years. On the contrary, a
study of 139 patients with HCV-related cirrhosis demonstrated a sharp decline in HCC in the second year of
follow-up [6].

HCC after DAA N(%) HCC after PEG interferon N(%)
3(8) 109
10 (27) 1(5)
7(19)
8 (21) 2(9)
8 (22) 2(9)
2 (9)
1) 5(24)
5 (24)
1(5)
1(5)

TABLE 2: Initial presentation with HCC after treatment with either DAA or PEG-interferon.

HCC, hepatocellular carcinoma; DAA, direct-acting antiviral agent; PEG, pegylated

HCC tumor characteristics after DAA treatment

Barcelona Clinic Liver Cancer System classifies patients with HCC into five categories that include: very
early, early, intermediate, advanced, and terminal. It incorporates not only data on tumor status, and liver
function but also on overall health status. In our case, most of the patients presented had the BCLC stage of
C as demonstrated in Table 3. That means that most of the patients at the time of the initial presentation
had an intermediate spread of HCC [7]. On the other hand, CTP includes biosynthetic parameters such as
circulating albumin, bilirubin, and coagulation characteristics, and subjective parameters such as the
presence and severity of ascites and encephalopathy. Most of the patients in our study had a CTP score of A
as demonstrated in Table 3. This demonstrates that most of the patients had the least severe liver disease
and most of their liver functions were normal [8].
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DAA N(%) PI N(%)
CTP
A 21 (65) 9(52)
B 8 (25) 5 (30)
[} 3(9) 3(17)
BCLC
A 9 (28) 3(14)
B 7(21) 3(14)
c 14 (43) 8 (38)
D 2(6) 3(14)
Vascular involvement
No 18 (72) 10 (71)
Yes 7(28) 4(29)
Number of lesions
Unifocal 9(31) 4 (25)
Multifocal 20 (69) 12 (75)

TABLE 3: Demonstrates number and percentage of patients in the staging of CTP and BCLC in
each group. Also shows the number of lesions and vascular involvement in both groups.

CTP, Child-Turcotte-Pugh; BCLC, Barcelona Clinic Liver Cancer; DAA, direct-acting antiviral agent; PI, pegylated-interferon

Our study has demonstrated that at first presentation, there was no significant difference between HCC
patterns in patients with DAA or interferon therapy. On the other hand, few studies have demonstrated a
strong predisposition to aggressive disease in the case of prior DAA use. A study demonstrated that the
number of infiltrative PVT, HCC pattern, and regional lymph node metastasis was significantly higher
among HCC patients after DAA treatment than among those without DAA (p < 0.05). HCC patients after DAA
treatment were found to have a significantly higher malignant portal vein invasion and local spread through
malignant lymphadenopathy [9]. Another prospective study showed similar findings of significant
multifocal and infiltrative HCC patterns after DAA treatment [4]. Romano et al. suggested that tumor growth
in patients with aggressive tumors after HCV therapy is faster and with a higher number of nodules and
extra-hepatic metastases [10].

Limitations of our study include the retrospective design and a small data set of 58 patients. The strengths
of this study include a case-control approach in understanding HCC patterns in HCV patients with prior
treatment with either PI or DAA.

Conclusions

In conclusion, the pattern of HCC did not differ between patients treated with PI and those treated with
DAAs. The issue of HCC incidence and progression after the cure of hepatitis C is unresolved. The most
important thing to keep in our mind is that chronic hepatitis C infection predisposes the patient to HCC and
liver damage persists and progresses despite treatment rather than being brought on by the

medications. Further studies need to be done to fully understand if it is a mere coincidence or a result of
lifesaving yet dangerous medicine.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
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