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Abstract: Hepatitis C virus (HCV) infection is known to be one of the leading causes of

hepatocellular carcinoma (HCC) all over the world. Previously, multiple studies have con-

firmed a decreased rate of HCC occurrence or recurrence in the cases of hepatitis C

associated cirrhosis after treatment with interferon, in comparison to the untreated cases,

even in the absence of clearance of HCV. Treatment programs with direct-acting antivirals

(DAAs) as a new method for HCV treatment and cure in 2014, with higher safety and

efficacy, were considered as an important step in the treatment of patients with history of

HCC, improving their overall prognosis. Recently, reports coming from various European

centers claimed that the risk of HCC increased following DAAs therapy, especially in cases

with previous HCC. Moreover, other studies revealed that the recurrence of HCC after DAAs

treatment was more aggressive. Even though others were not able to conclude the same

results, the role of DAA therapy in recurrence of HCC in patients with previous HCC after

sustained virological response (SVR) achievement remains questionable. This review

explored the existing literature and discussed opinions on the possibility of increasing

recurrence of HCC following DAA therapy, possible mechanisms, predictors of HCC

recurrence post DAAs, and whether those patients should be treated or not.

Keywords: hepatitis C virus, hepatocellular carcinoma, recurrence, direct-acting antiviral

agents

Introduction
Hepatocellular carcinoma (HCC) is considered the sixth most common cancer and

the third most common reason of death among different types of cancers all over

the world. Liver cancer among Egyptian patients constitutes 1.68% of all the

cancers, whereas HCC constitutes 70.48% of all hepatic cancers.1 During the era

where interferon (IFN) was used for Hepatitis C virus (HCV) treatment, many

studies found that sustained virological response (SVR) after IFN treatment is a

direct cause of decreased incidence of HCC and increased survival rates.2

The beginning of treatment programs in 2014, with new direct-acting antivirals

(DAAs) having higher safety and efficacy, was considered an important and new

step in the management of HCC treated patients, in order to improve their prog-

nosis. However, various European research centers recently claimed that the risk of

HCC recurrence was increased following DAAs therapy, especially in cases with

previous HCC.3 Others have revealed that the pattern of HCC recurrence following

DAAs therapy was more aggressive.4,5
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The one-year risk of HCC recurrence following cura-

tive intervention varies from 25–30% in various studies,

and this increases up to 75% after 5 years of intervention

in some studies.6,7

Taking this data into account, the usage of DAAs in

cases with previous HCC can be doubtful. Therefore, in

this review, we will discuss whether HCC patients should

be treated with DAAs or not and the predictors of HCC

recurrence post DAAs.

HCC Recurrence Risk After
Interferon And Ribavirin Therapy
Several studies confirmed that treatment of HCV patients

with combination of pegylated interferon and ribavirin

(PEG-IFN/RBV) can generally improve their survival

and prognosis by decreasing the risk of HCC development

during follow-up.8 This finding paved the way for its use

to reduce the risk of recurrence of HCC following its

curative intervention. Several specific studies and meta-

analyses suggested that previous exposure to IFN/RBV

can reduce the risk of HCC recurrence following curative

intervention. In 2018, an interesting report from China

declared that ribavirin may have inhibitory effect on the

growth of HCC by affecting some miRNAs, especially

miR-96, which is responsible for increasing cell prolifera-

tion and invasion in HCC.9 Another explanation is the

direct immunostimulatory and antitumor effects of IFN,

which could reduce the risk of development of HCC in

cases with SVR following IFN treatment regimens when

comparing them with non-responders.2,10–12

The kickoff came from a multicenter Japanese study

including 2890 chronic HCV patients. Of these, 2400

patients were treated with IFN, while the remaining patients

were left untreated. HCC development was noted in 89

cases receiving IFN versus 59 cases not receiving treatment.

The annual HCC incidence showed a proportional increase

in the degree of liver fibrosis reaching 7.9% between cases

with F4 fibrosis stage in comparison to 0.5% in cases with

F0 and F1 fibrosis stage. There was a significant difference

in cumulative incidence in both treated and not-treated

cases: cases with F2 stage of fibrosis (p = 0.0128) and

cases with F3 (p = 0.0011).13

In 2001, another pilot study by Takeaki u et al showed

that local HCC recurrence was 6% in cases treated with IFN

and 9% in cases not receiving IFN, which was, however,

insignificant. The distant recurrence of HCC decreased in the

group receiving IFN (22%) as compared to the group that did

not receive IFN (82%) and was, thus, highly significant.14

Also, Arnaoutakis et al revealed that the incidence of HCC

decreased significantly in cases with SVR after IFN therapy

compared to non-IFN group (48 vs 70%, respectively).7

Similar findings were confirmed by Naoya et al and

Cheol et al who reported that the recurrence of HCC

decreased significantly among SVR cases as compared to

those not achieving SVR and control group.15,16 A meta-

analysis by Miyake et al concluded that treating HCV with

IFNα and RBVafter curative intervention for HCC inside the

criteria of Milan could be of value in the prevention of HCC

recurrence.12

A huge study from the United States that included a

large number of cases (33,005 patients) treated with IFN

therapy confirmed the protective role of IFN against HCC.

The measured outcome was the incidence of HCC in cases

achieving SVR in comparison to cases not achieving SVR.

The annual HCC incidence rate in cases with SVR was

3.27/1000 patients-years in contrast to 1.32/100 patients-

years in cases without SVR. There was higher HCC risk

among patients with cirrhotic state, older age, diabetes,

and genotype 3.17

On the contrary, some studies reported that HCC recur-

rence rate was not significantly different between IFN

group and non-IFN group.2,18

Concluding, from the cumulative evidence for HCV

during the IFN therapy era, there was a relatively solid

background to support the role of viral eradication in

preventing HCC recurrence. Age, fibrosis, and SVR were

highly associated with the risk of HCC recurrence; this

was always a constant finding despite the use of IFN

regimen, the type of HCC curative treatment or the geo-

graphical region.

HCC In The Era Of Treatment With
DAAs
The introduction of new DAAs led to a revolution in HCV

management and marvelous increase in SVR levels.19 Despite

the high safety margin of DAAs therapy which enabled treat-

ment of advanced cases,20 and with expected lower recurrence

rate of HCC post-treatment, there were some contradictory

reports on HCC recurrence rates post SVR.

DAAs Increase HCC Recurrence Rate?
Researchers were interested in exploring the possibility of

increase in occurrence and recurrence of HCC, after SVR

was achieved with DAAs. A Spanish cohort study from
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Reig et al in 2016 included 58 HCC cases treated either with

curative or palliative measures who then received DAAs.

The study showed a high rate of recurrence (27.6%) after

5.7 months of median follow-up. Minimizing the time

between HCC intervention and beginning of antiviral treat-

ment was considered to be associated with higher rate of

HCC recurrence (41.2%).3 Following an increasing number

of patients with longer follow-up period, the results vali-

dated the initial observation and suggested a more aggres-

sive course of HCC recurrence with a rapid rate of tumor

progression.4,21

A similar trend was described by Conti et al, where 59

cases with history of HCC were included, with recurrence

of HCC in 17 cases after DAAs therapy (28.8%) and with

a median period of follow-up of 5.5 months. Age of the

patients and the degree of fibrosis were considered to be

associated with a high rate of recurrence.22

Further, two consecutive publications of retrospective

nature reported that a higher recurrence rate following

DAAs therapy was noticed among the cases who under-

went treatment for HCC or liver transplants for the same

cause.23,24 Kolly et al demonstrated that disease-free sur-

vival rate of HCC in six months following DAAs treat-

ment was 77%.23 Recurrence was associated with the

period between HCC intervention and the beginning of

antiviral treatment.23 Yang et al demonstrated the higher

risk of HCC recurrence in cases awaiting liver transplanta-

tion and receiving DAA treatment.24 The recurrence rate

was higher in recipients who received DAA treatment

(27.8% vs 9.5%) and occurred shortly following liver

transplant (< 6 months) in most recipients.24

A similar conclusion was demonstrated by El Kassas

et al in a comparative study from Egypt. The recruited

HCC cases with previous history of successful interven-

tion were divided into two groups. The first group

(53 cases) received DAAs treatment with a recurrence

rate of 37.7%, while the second group (63 cases), which

did not receive DAAs, had a recurrence rate of 25.4%.

They concluded that DAAs can increase the risk of HCC

recurrence by up to 4 times.5 In addition to being a

comparative study, the point of strength in this study was

that they included only cases with a successful HCC

curative intervention method.5

Granata et al also reported that DAAs therapy did not

decrease the risk of HCC recurrence, which was 11 out of

38 patients with SVR and recurrence was notable during

treatment with DAAs in two patients.25

DAAs Decrease HCC Recurrence Rate
In contrast to the findings of the previous reports, Victor

et al reported that among 68 cases of HCV with history of

HCC, 23 patients received DAAs therapy while 45 did

not.26 The disease-free interval between HCC intervention

and recurrence of HCC increased in cases receiving DAAs

therapy, the median time between both the events was

17.4 months among patients treated with DAAs and

10.1 months among untreated patients.26

Another supporting study in this direction was from

Japan, by Hiroko et al including 83 cases, that received

curable intervention for HCC either with resection or

ablation. About 28 months was the median follow-up

period from HCC intervention after receiving DAAs. The

results of this study should be considered as they com-

pared the HCC recurrence rate according to both virologi-

cal response and regimen of treatment. They highlighted

two important findings; firstly, the recurrence rate was

more in patients who received IFN-based regimens and

did not achieve SVR than in patients who achieved SVR

(5 year incidence 77% to 47%). In patients who received

IFN-free regimens, the 3 year incidence was 22.9% in

patients who achieved SVR versus 40% in those who did

not. Secondly, the recurrence rates between IFN-based

group in comparison to IFN-free group were not signifi-

cantly different (5 year survival 54.2% to 45.1%).27

Another Japanese study analyzed 270 patients with

20.7 months of median follow-up. A total of 61 cases of

HCC recurrence were reported. They concluded that the

treatment with DAA after successful HCC intervention

reduced the recurrence rate significantly in comparison

with untreated patients.28 However, a significantly high

rate of recurrence of HCC was noted in HCC cases with

history of previous intervention.28

Similarly, Sangiovanni et al concluded that SVR post

IFN-free regimens can decrease the risk of HCC recurrence.

In their study, the yearly recurrence rate was 29.7% in 120

cases, receiving DAAs following complete response to

HCC intervention.29

DAAs Do Not Affect HCC Recurrence

Rate?
In 2017, a prospective study by Cabibbo et al demon-

strated that after treatment with DAAs, the HCC recur-

rence probability after six months and one year of

treatment was 12% and 26.6%, respectively, which is in

accordance with the other studies.30 Early recurrence of
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HCC was associated independently with the size of tumor

and the presence of previous recurrence.30 They reported

that the early HCC recurrence risk following DAA therapy

in previously treated HCC cases remained high but less

than the risk of HCC recurrence in cases that did not

receive DAAs treatment.30

Moreover, in a study done by Ogawa et al, DAAs

therapy did not augment the risk of HCC recurrence. In

this study, a total of 152 cases with previous HCC treat-

ment who received DAA therapy with SVR after treat-

ment, were followed. HCC recurrence occurred in 16.5%

of patients (median follow-up 17 months).31 The authors

also reported non-significant differences when they com-

pared the cumulative recurrence of HCC in one year

(23.1%) in this cohort, with that of another cohort by the

same group published in 2012, who received IFN and

RBV (recurrence rate of 22.2%).32 These results were

limited by median age difference in both the groups;

those who received IFN had median age of 57 years

while those who received IFN-free DAAs had median

age of 66 years. This difference could be explained by

the treatment of more elderly patients with DAAs who

were not eligible for IFN treatment in the past.31,32

These results were in concordance with Mashiba et al’s

study in which 368 patients received IFN-free regimens

following curative intervention for HCC and 148 patients

received IFN-based regimens. The recurrence rate was not

significantly different between both the groups.33

Meta-analyses And Systematic Reviews

Regarding the analytical studies, the first was the ANRS

study in 2016, which analyzed three cohorts.34 The first

cohort was ANRS CO22 HEPATHER which had 267

cases with history of HCC. Among these, 189 cases

received DAAs therapy while 78 cases did not, and the

recurrence rates were 12.6% and 20.5% respectively. The

second one was ANRS CO12 CirVir cohort which included

79 cases with previous HCC history. The third cohort was

ANRS CO23 CUPILT cohort that included 314 cases who

underwent liver transplant and had pretransplant HCC his-

tory, and all were treated with DAAs. Only 7 patients had

HCC recurrence with a percentage of 2.22%. However, the

conclusion of this analytical study did not support the

increased possibility of HCC recurrence hypothesis. This

study had many strong points as it was a prospective study,

with large number of enrolled patients, and included those

cases who received only curative interventions for hepato-

cellular carcinoma.34

Waziry et al included forty-one studies with a total num-

ber of 13,875 patients in a meta-analysis and addressed the

issue of HCC recurrence and occurrence, during IFN and

DAAs eras. There were 17 studies which discussed HCC

recurrence (DAA: 10, IFN: 7; retrospective: 5, prospective:

11, and retrospective-prospective: 1).35 Also, there was

shorter median follow-up period in the previous studies

(about 1.3 vs 5 years) and there was nearly the same age in

IFN studies compared to DAA studies (66 vs 64 years). In

IFN studies, the recurrence of HCC was about 9.21/100 per

year in comparison to 12.16/100 per year in DAA studies.

DAA treatment was not associated with higher HCC recur-

rence after adjusting the age and study period of follow-up

(95% CI 0.11–3.45, p: 0.56).35

A meta-analysis by Saraiya et al included and analyzed

the results of 26 studies.36 Out of these 24 studies including

1820 patients, DAAs treatment was associated with recur-

rence of HCC ranging from 0% to 59% (with estimated pool

of 24.4%, 95% CI: 18.4% - 30.4%). Recurrence of HCC was

21.9% in 11manuscripts with 95%CI: 16.2% - 28.3%. There

was an association between HCC recurrence after DAAs

treatment and previous HCC recurrence history before treat-

ment and a short period between HCC response and DAA

initiation. An acceptable rate of HCC recurrence following

DAA treatment was reported, especially if DAA treatment

was postponed by six months following complete response

of HCC. Limitations of this study included heterogeneity of

cohorts, shorter durations of follow-up, and absence of HCC

classification before starting DAAs which could carry the

potentiality for bias for HCC recurrence. Interestingly, the

studies conducted in USA demonstrated higher risk for HCC

recurrence than Asian and European studies (43.3% vs

28.9% vs 22.1%).36

Patterns Of HCC Recurrence

Studies Showed Aggressive Patterns For HCC Recurrence

Reig et al observed an increased rate of HCC recurrence in

cases that received DAAs therapy, with an aggressive

course of HCC recurrence in tumor staging and future

treatment options.4 Also, Renzulli et al noticed faster rate

of development of HCC after DAA therapy with an aggres-

sive course of micro vascular invasion.37 Median period,

between the end of antiviral treatment and reappearance of

HCC, was 82 days (ranging from 0–318).37 On the similar

line, Faillaci et al reported that DAAs are associated with

increased aggressiveness and growth of tumor recurrence.38

An Egyptian study by El Kassas et al noticed that six of the

recurring cases (30%) that received DAAs, had more than 3
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hepatic focal lesions compared to two cases (18%) from the

non-DAA group, but these data were not statistically

significant.5

Studies Showed No Difference In HCC Recurrence Pattern

According to most of the analyzed studies in a meta-analy-

sis, Saraiya et al deduced that HCC recurrence after DAAs

was not aggressive.36 In line with the previous study,

Adhoute et al reported no difference in recurrence rate of

HCC among two groups: group 1 with 22 patients who

received DAAs following HCC intervention and group

2 with 49 patients who did not receive DAAs (41% to

35%). Also, no difference in pattern of recurrence of HCC

was observed in both the groups.39 Similarly, Minami et al

confirmed that increased risk of HCC recurrence and

aggressiveness was not found in their study.40 According

to Ikeda et al, aggressive recurrence was associated more in

patients with multiple recurrences of HCC.28

Risk Factors For Recurrence Of HCC

Post DAAs
One of the main aims of the studies addressing the issue of

HCC recurrence was to find out predictors of such unpleasant

event (Table 1). According to various studies, different factors

may be associated with HCC recurrence. Conti et al reported

that increasing stiffness of the liver tissue (> 21.5 kPa) and

younger age are associated significantly with recurrence of

HCC after DAAs.22 Other factors like AFP, BMI, diabetes,

DAA regimen and treatment modality for previous HCC, did

not affect the recurrence rate of HCC.22

According to Petta et al, AFP, bilirubin, and serum

creatinine may be predictors for tumor recurrence.41 Also,

Cabibbo et al showed that early recurrence rate after treat-

ment with DAAs was 32.7% in patients with tumor size

>2.5cm, and 6.3% in patients with tumor size < 2.5cm.30

However, Adhoute et al did not agree with the previous

studies, reporting that there were no significant risk factors

that could affect the recurrence rate.39 Interestingly, El

Kassas et al reported that DAAs therapy was an important

risk factor for the recurrence of HCC along with Child-Pugh

score and presence of gastroesophageal varices.5 Also,

Ogawa et al demonstrated that baseline level of AFP, treat-

ment modality, and increased number of HCC nodules were

associated with increased HCC recurrence rate, while levels

of ALT, AFP at the end of treatment, diabetes, and HCV

genotype did not affect the recurrence rate.31 Additionally,

Mashiba et al deduced that AST, PT, SVR, Fib-4, and AFP

level at the end of treatment, intervention type in HCC

management, and the number of focal lesions were asso-

ciated with early HCC recurrence.33 WFA+-M2BP, “a bio-

marker for liver diseases which has a prognostic role to

predict the recurrence of HCC when pre-treatment serum

level >3”42 was found to be significantly related to HCC

recurrence.27 However, Yasui et al found that WFA+-M2BP

can only predict occurrence of HCC, and AFP level > 6ng

was the only predictive factor for HCC recurrence.43

We tried to define and tabulate the predictors and risk

factors for HCC recurrence across the published reports

(Table 1). However, a score for decision-making based on

these predictors, require raw data from these studies which

is perhaps difficult and beyond the scope of this review.

Mechanisms And Explanations Of HCC

Recurrence After DAAs
Different hypotheses and factors have been introduced to

establish the mechanism of recurrence of HCC following

DAAs therapy, as it is unlikely that DAAs have a direct

effect on tumor cell growth due to the decrease of malig-

nancy incidence in HIV patients who are receiving pro-

tease inhibitors.3

Immunological factors: DAAs therapy causes dramatic

decrease in the load of HCV, with consequent dysregulation

in the surveillance of immune system.4,44 Most of the stu-

dies suggest that this may be due to the difference between

DAAs and IFN as the latter exhibits immune mediated anti-

tumoral effect in eradication of HCV.45 Further, IFNs exhi-

bit an inhibitory effect on tumor angiogenesis and immune

cells' activity through intrinsic effects, potentiating anti-

malignancy immunity.45 IFNs are actively introduced in

treatment of multiple malignancies like solid and hemato-

logical tumors, even though their exact mechanism of

action is not clear.45

While IFN takes a longer time to suppress viral load,

DAAs can eradicate HCV in the initial few days of treat-

ment which affects anti-tumoral immune control allowing

tumor cells to re-emerge.44 Decreasing natural killer cells'

cytotoxic activity in hepatic tissue may have a role in

faster HCC development.44,46

Debes et al studied certain immune mediators present

in high levels in serum before starting DAA therapy in the

cases that developed HCC.47 The serum level of immune

mediators was measured in 13 cases who developed HCC

(three of them were recurrences) following DAA

treatment.47 They found that TNF-α level decreased in
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the 4th week following DAA therapy in the cases who did

not develop HCC after DAA therapy in the follow-up

period, while it was constant in the cases who developed

HCC. So, higher levels of TNF-α could have a role in

HCC occurrence and recurrence following DAA therapy.47

Genetic factors: other factors like vascular endothelial

growth factor (VEGF) which induce angiogenesis, prob-

ably have a significant role in HCC development following

DAA therapy.48 Also, patients with new or recurrent HCC

may have higher levels of angiopoietin-2 in contrast to

non-HCC cases, as shown by Faillaci et al who studied

RNA from liver tissue in cases who received DAA ther-

apy. They also analyzed the role of VEGF as an inducer in

cases with splanchnic collaterals and severe liver fibrosis.

These patients have highly activated neoangiogenesis

pathways in hepatic tissues as confirmed by high level of

angiopoietin-2.48

Reduced levels of microRNA 122 (miR-122) in serum

was observed in HCV patients who received DAAs therapy

following SVR.49 MiR-122 is known to be one of the most

available miRNAs in hepatic tissues and has an inhibitory

effect on the development of HCC.50 So, decreased level of

miR-122 in patients receiving DAAsmay lead to higher risk

of HCC recurrence.51

Epidemiological factors: new DAA therapy gives us a

chance to treat the more advanced cirrhosis population in

comparison to the era of IFN with higher cure rates in

cirrhotic patients.52,53 Therefore, HCC incidence may be

markedly higher in the era of DAA therapy.35 It is known

that HCC development may increase in patients with a

higher degree of liver fibrosis and with the increasing

age of the patients.54 So, there is a higher risk of HCC

development in cases with liver cirrhosis receiving DAAs

therapy and this has led to 3-folds higher HCC incidence

in certain meta-analyses.35 Furthermore, incidence of HCC

in cirrhotic cases will also depend on multiple factors,

including detection mechanisms, time of follow-up, extent

of follow-up period, and schedule of screening.55,56 Cases

of HCC, which were missed before starting DAA therapy,

may be considered as de novo after treatment, if follow-up

timing for detection of HCC started at the end of DAA

therapy and also if the duration is short in the new era of

Table 1 Summary Of The Predictors Of HCC Recurrence Post DAAs

Study Journal/Year Country Study

Design

HCC

Recurrence

Rate (%)

Predictors Of HCC

Recurrence

Median

Follow

Up

(Months)

Sample

Size

Conti et al22 J Hepatol, 2016 Italy Retrospective 28.8 Age, liver stiffness 12 59

Petta et al41 Alimentary Pharmacology

and Therapeutics, 2017

Italy Retrospective 27.6 Baseline AFP, bilirubin and

creatinine levels

18 58

Cabibbo et al30 Alimentary Pharmacology

and Therapeutics, 2017

Italy Prospective 21 Previous recurrence,

tumor size

9 143

Nagata et al27 J Hepatol, 2017 Japan Retrospective 29 SVR, AFP, WFA-M2BP 27.6 83

El Kassas et al5 Journal of Viral Hepatitis,

2018

Egypt Prospective 37.7 Exposure to DAAs, Child-Pugh

score and presence of gastro

esophageal varices

16 53

Ogawa et al31 Alimentary Pharmacology

and Therapeutics, 2018

Japan Prospective 16.5 Baseline level of AFP, treatment

modality and increased number of

HCC nodules

17 152

Mashiba et al33 PLoS ONE, 2018 Japan Retrospective N/A Albumin, PT, AST, AFP at end of

antiviral treatment, duration from

last HCC intervention to starting

antiviral therapy, number of past

treatments for HCC, clinical HCC

staging, and status of SVR

24 368

Yasui et al43 Hepatology Research, 2018 Japan Retrospective 44 AFP level N/A 49

Abbreviations: DAA, direct-acting antiviral agents; AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma; SVR, sustained virological response; NA, not available.
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DAAs, in comparison to the longer duration in the era of

IFN.35 Moreover, an existing cohort effect in the previous

studies may be present, which could be the cause of the

higher initial HCC incidence that occurs because of the

higher HCC risk profile at baseline in cirrhotic cases

receiving DAA therapy, in addition to the undiagnosed

pretreatment HCC cases that will be detected at early

post treatment period.57

Also, there is a bias in defining the risk of HCC

recurrence in cases receiving curative HCC management.

Noted areas of bias were timing, follow-up schedule, and

definition criteria of HCC curative populations.35 This

becomes more complex with difficulty in distinguishing

between recurrent HCC cases and de novo ones.58 Also,

there was significant variation in the time period of follow-

up in relation to HCC diagnosis and starting DAAs ther-

apy. Lower recurrence rate of HCC incidence related to

longer follow-up time, was close to that noticed in evalua-

tion of occurrence of HCC; which strongly suggests the

definition of cohort effect in patients with high risk of

HCC recurrence.35

A more potent cohort effect is noticed in HCV cure

field, which is explained by improving liver status in

cirrhotic cases with decreased individual risk, especially

noted with occurrence of HCC.59 Pretreatment of cirrhotic

cases treated with DAAs still carry residual risk of HCC

and this necessitates continued screening of HCC in all

patients until the target subgroups show negligible risk.35

However, these studies need to be confirmed and

further studies are required to know and identify the

exact mechanisms leading to liver carcinogenesis after

DAAs therapy.

Limitations Of The Published
Studies
A lot of the studies which discussed the risk of HCC

recurrence were retrospective single armed studies, with

wide heterogenicity regarding HCC treatment and follow-

up period. Also, HCC recurrence can be affected by the

type of HCC intervention “curative or palliative”, and

hence can vary due to the short period of follow-up as in

recent studies. Therefore, we need large, multicenter pro-

spective studies with control groups and longer periods of

follow-up to identify the exact risk of HCC following

DAAs treatment and to know the benefit of these DAAs

in preventing the development and recurrence of HCC.

Conclusion
All the available studies done so far are conflicting

about whether DAAs can predispose to HCC or not.

Therefore, a definitive conclusion cannot be reached.

Henceforth, we need to fully understand new DAAs

and assess the risk-benefit ratio of using them in cases

with HCC history. We can, however, conclude that we

should wait for at least 6–12 months before starting

DAAs post HCC treatment.
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