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Morgan et al, Ann Int Med 2013;158:329-337

Forest Plot Of Adjusted Hazard Effects In Persons At All Stages Of Fibrosis



Morgan et al, Ann Int Med 2013;158:329-337



Benefit of IFN in reducing the risk of HCC recurrence. 
However, this strategy was not included in HCC guidelines.

Singal et al, Aliment Pharmacol Ther 2010; 32: 851-858



- In hepatitis C virus (HCV) infection, all-cause mortality and the risk of HCC 
occurrence are reduced among patients who achieved sustained virologic 
response (SVR) with interferon (IFN) - based therapies; 1

- patients with cirrhosis acquired a reduced HCC incidence after SVR, even if a 
relevant risk remains. 1,2

- there is no conclusive evidence that IFN-based therapy can prevent or delay 

HCC recurrence after curative HCC  treatment. 3

3
1. Morgan et al. Ann Intern Med. 2013
2. Di Marco et al. Gastroenterology 2016
3. EASL-EORTC guidelines: management of HCC. J Hepatol. 2012



Semantics of Hepatocellular Carcinoma (HCC)

 OCCURRENCE (developement): De novo appearance of HCC in a 

subject (with or without liver disease) with no history or previous 

evidence of a liver tumor  (INTERMEDIATE RISK)

 RECURRENCE: Reappearance of HCC in a subject (with or without 

liver disease) with a previous HCC judged to be radically cured by any 

technique (TACE, RFTA, resection,…) (HIGH RISK)



- Direct-acting antivirals (DAAs) have revolutionised the treatment of hepatitis C 
virus (HCV) infection, with very high rates (>90%) of SVR, very few 
contraindications and low rate of adverse events;

- However, there are no data from RCTs on the effect of HCV eradication by 

DAAs in patients with advanced or decompensated liver disease, and in patients 

who were successfully treated for HCC.

DAAs for HCV infection



2016: relevant alarm from “field-practice” studies!

Incidence and pattern of ‘‘de novo” hepatocellular carcinoma in HCV 
patients treated with oral DAAs. 
Romano A, Capra F, Piovesan S, Chemello L, Cavalletto L, Anastassopoulos 
G, et al. 
Hepatology 2016; 64: Abstract 19.



• (Early) HCC occurrence

• HCC pattern

• (Early) HCC recurrence

DDA, SVR and HCC



During the 24-week post-treatment evaluation 

HCC occurrence rate was 3,1% (9/285).

- Retrospective study

- Short follow-up

- No control group

- Crude (not actuarial) rate



DAAs and cancer risk: 
Viral cure does not eliminate HCV-induced epigenetic changes

 Cancer risk persistsChronic liver disease
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Cartoon modified from Zeisel et al., J. Hepatol. 2013

Persistent changes after cure

HCV infection Cure

Modifications of histones persist



Host immune modulations by DAA
• Quick resolution of anti-HCV immune response 

(memory T cell de-differentiation, restoration of CD4, CD8 T cells, 
deactivation of NK cells)

(Spaan, JID 2016, Serti, Gastro 2015, Burchill, JVH 2015, Martin, J Hep 2014, Perello, CGH 2016)
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Accelerated growth of already existing tumor clones?Accelerated growth of already existing tumor clones?



Patients with metabolic features BMI > 25 kg/m2
and/or diabetes and/or dyslipidemia. 



Inverse probability of treatment and censoring weights (IPTCW)



Retrospective study

129 VAHs = 22,500 patients treated with DAA

• 19,518 with SVR
• 2982 without SVR)
• 271 new cases of HCC (183 in patients with SVR)

• SVR = reduced risk of HCC (HR 0.28, 95% CI 0.22–0.36)

• HCC after SVR: cirrhosis 1.82 / 100 py
no cirrhosis 0.34 / 100 py



Backus LI, et al. Hepatology. 2017

Patients with HCV infection, FIB-4 > 3.25 in 
VA HCV Clinical Case Registry (N = 15,059)

• 1,067 patients did not achieve SVR (no SVR)
• 13,992 patients achieved SVR
• follow-up 1.6 years

SVR with DAA therapy significantly lowered 
incident HCC by 84%

Retrospective study



NAVIGATORE Platform

HCC incidence
• first year: 0.46% (95% CI 0.12–1.17) in F3,

1.49% (1.03–2.08) in CTP-A 
3.61% (1.86–6.31) in CTP-B

• second year 0%, 0.2%, 0.69%

Multivariate analysis, 
aspartate AST/platelet ratio ≥2.5 (HR 2.03; 1.14–3.61; p = 0.016)
HBV co-infection (HR 3.99; 1.24–12.91; p = 0.021) 

no SVR (HR 9.09; 5.2–16.1; p = 0.0001)

29% of patients with HCC had an aggressive tumor, often seen 
in the early phase of treatment. 

- Prospective study

- Follow-up: 536.2 ± 197.6 days (median 523 days)



Degasperi E. et al. GC&H.  In press

De novo HCC : 
 
• 75% had a single tumor
• 82% of these were Barcelona liver cancer stage 0–A
• alpha-fetoprotein (median): 6 ng/mL (range, 1.0–9240 ng/mL)
 
• male sex (HR, 6.17; 95% CI, 1.44–26.47; P = .01)
• diabetes (HR, 2.52; 95% CI, 1.08–5.87; P = .03)
• LSM (HR, 1.03; 95% CI, 1.01 £1.06; P = .01)
• FIB-4 score (HR, 1.08; 95% CI, 1.01–1.14; P = .01)

- Retrospective study

- Short follow-up

- No control group



Overall HCC occurrence

Time Events, N. (%) Cumulative Rate 
(Kaplan – Meier estimates x 

100)

6 months 24 (1.0) 1.0%

12 months 59 (2.4) 2.7%

18 months 73 (2.9) 4.4%

24 months 78 (3.1) 7.4%

Median follow-up since starting DAAs: 
14 months (range 2-22)

Prospective study





EASL Clinical Practice Guidelines: 
Management of hepatocellular carcinoma 2018

European Association for the Study of the Liver, J Hepatol 2018

 Once cirrhosis has been established, antiviral therapy is beneficial in preventing cirrhosis 
progression and decompensation. 

 Successful antiviral therapy reduces but does not eliminate, the risk of HCC development 
(evidence moderate). Antiviral therapies should follow EASL guidelines for the management of 
chronic HCV infection.

 HCC occurrence or recurrence is different between patients receiving DAA or IFN therapy

 The HCC occurrence rate after DAA-therapy may be due to the broader spectrum of patients 
receiving antiviral therapy in the DAA era: more patients with a higher risk of developing HCC are 
treated (more advanced stages of cirrhosis, in unselected Child Pugh B class or with significant 
portal hypertension) since DAA therapy can be offered to patients with more advanced liver disease 
who would not have been considered suitable for IFN treatment.



• (Early) HCC occurrence

• HCC pattern

• (Early) HCC recurrence

DDA, SVR and HCC



Risk of HCC recurrence after DAAs

Kinoshita et al. J Hepatology 70, 78-86, 2019



Unexpected high rate of early tumor recurrence in patients 
with HCV-related HCC undergoing IFN-free therapy 

Reig M. J Hepatol. 2016

HCC recurrence rate of almost 28%

- Multicenter, retrospective study

- Small population (16 HCC in 58 pts)

- Short follow-up (5.7 mo, range 0.4-24.6)

- Crude (not actuarial) rate

27.5% 72.4%
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During the 24-week post-treatment evaluation 

HCC recurrence rate was 28.8  % (17/59).

- Retrospective study

- Short follow-up

- No control group

- Crude (not actuarial) rate



Early Recurrence of Hepatocellular Carcinoma 
(RESIST-HCV cohort)

G. Cabibbo et al. Aliment Pharmacol Ther. 2017;46:688–695.

Overall 6- 12- and 18-month HCC recurrence rate: 12%, 26.6% and 29.1% respectively.



Cohort ANRS N with 
HCC

N with HCC 
treated with 

DAA

HCC Recurrence 
Rate in DAA –treated 

group  per 100 
person-months

HCC Recurrence Rate  in 
No-DAA group per 100 

person-months

HEPATHER 267 189 0.73 0.66

CIRVIR 79 13 1.11 1.73

CUPILT (LT) 314 314 3.1 --

 All included patients had therapies with curative potential 
(resection, RFA, LT)

 No evidence of increased risk of HCC recurrence in DAA-
treated patients

Pol S, J Hepatol 2016

Retrospective study



• Study design (no randomised, retrospective or prospective)

• (Lack of) control group 

• Heterogeneous inception point 

• Time lag between tumor cure and start of DAA 

• Heterogeneous baseline pts and tumor characteristics

• Type of curative HCC treatment

• Assessment of complete radiological response

• HCC recurrence definition (early/late and local/distant)

• Schedules of follow-up after HCC treatment

• History of prior HCC recurrences

• Impact of Competitive risk on survival

DAA & HCC recurrences: controversies

Cabibbo G et al. Liv Int 2018



p =  0.017

< 6-month

> 6-month

Cammà C,  Cabibbo G, Craxì A. J Hepatology 2016



HCC RECURRENCE IN THE NAVIGATORE DATABASE

Gambato M, et al. ILC 2018, #PS-153



HCC recurrence following SVR 

RR non adjusted RR adjusted IC 95 % P value

Average follow-up 0,86 0,79 0,55-1,15 0,19

Average Age 1,11 1,11 0,96-1,27 0,14

Treatment 1,36 0,62 0,11-3,45 0,56

Hagihara, 2011

0,05
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HCC Risk after DAAs treatments : meta-analysis

Meta regression of HCC recurrence   

Waziry et al  J Hepatol 2017;67:1204- 1212. 



Impact of follow-up on HCC recurrence by average follow-up
 

 HCC recurrence decrease with longer follow-up
 No data on HCC severity 
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Waziry et al  J Hepatol 2017;67:1204- 1212. 

HCC Risk after DAAs treatments : meta-analysis



SVR as a Predictor of Recurrent HCC in HCV Patients

Lleo, EASL 2018, SAT-PS-154

Multicenter, prospective cohort of 1927 patients with HCV cirrhosis, including 161 
with previously treated HCC

SVR  to DAA regimens  is associated with a significantly lower rate of recurrence of HCC

p<0.0001

38/161 patients had a recurrence of HCC; 
average annual incidence of 24.8%

H
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e 
(%

)

  Univariate Multivariate

  HR (95% CI)
P-

value
HR (95% CI) P-value

Years since HCC ≥12 vs. <12 
months

2.20 (1.00-4.83) 0.05 2.09 (0.94-4.61) 0.07

HCC Treatment Curative vs. 
palliative

1.32 (0.46-3.76) 0.61 -  

SVR 8.43 (2.85-24.9) 0.0001 5.21 (1.75-15.5) 0.003

Alpha-fetoprotein ≥10 ng/dL 6.32 (1.82-21.9) 0.004 6.19 (1.81-21.2) 0.004



Kinoshita et al. J hep 2018



Cabibbo et al, on behalf ITA.LICA. Group. J Hep 2017 

Conclusion: Survival in HCV infected patients with cirrhosis and successfully treated HCC, is 
mainly influenced by early hepatic decompensation. HCV eradication after treatment with DAA 
could improve overall survival of HCC patients through long-term preservation of liver function.



HCC treatment

- Resection

- Ablation

Complete Radiological Response

Randomization  
       

DAAs  

Placebo

Endpoints

•   Overall Survival
•   HCC Recurrence
•   Hepatic Decompensation
•   Biomarkers
•   Other

“Adjuvant” use of DAAs in successfully treated HCC
and HCV related cirrhosis

Ideal RCT No longer feasible



EASL Clinical Practice Guidelines: 
Management of hepatocellular carcinoma 2018

European Association for the Study of the Liver, J Hepatol 2018

Patients with HCV-associated cirrhosis and HCC treated by curative 
intent maintain a high rate of HCC recurrence even after subsequent 
directly acting antiviral (DAA) therapy. It is presently unclear whether this 
presents the inherent risk of advanced cirrhosis to develop HCC or if DAA 
therapy increases recurrence rates. Thus, further research is encouraged. 

To adequately assess the risk of HCC recurrence/development it is 
essential to determine if treated patients were properly screened for HCC 
before DAA initiation, how and for how long follow-up screening was 
performed and finally, if the incidence of HCC during follow-up was one of 
the endpoints of retrospective analysis.

Currently, in these patients close surveillance is advised and the 
benefit of viral cure must be outweighed against a potentially higher 
recurrence risk (evidence low; recommendation high).



• Patients with HCV cirrhosis and a previously cured HCC remain 
at risk of cancer recurrence after HCV eradication

• The risk of HCC recurrence is lower than in non-eradicated 
patients, and is proportional to previous HCC recurrence and 
tumor size

• Preliminary data in patients with previous cured  HCC suggest 
that the response rate to DAAs is excellent and that survival may 
be higher in SVR patients despite HCC recurrence

•   DAAs should not be withheld in these patients

HCC recurrence after DAAs: 
the take-home message 
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