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Proportion of HCC surveillance candidates with virological cure, %
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Surveillance cost-effectiveness is a major driver of decision
making process and directly depends on HCC incidence
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Incremental cost-effectiveness ratio* (ICER) is calculated by dividing the .
incremental costs (i.e. difference in costs between two strategies) by l To be considered cost-effectve, ICER must

incremental Life Year gained (LYG) be < willingness to pay = 50 000€/LYG

(WTP, 3 times GDP/resident)

Farhang et al, CGH 2019



A « global » annual incidence ranging from 1.5% to 3% in cirrhosis in 2020*

Compensated cirrhosis
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Refining HCC screening in SVR patients

e Question 1: Can we define patients with ACLD who
could be discarded from surveillance?

e Question 2: is there a population in whom HCC
surveillance should be intensified? If yes, how?



Clinical case

 SVR obtained in a 48 yrs-old male with compensated ACLD and
LSM 19 kPa

« Patient included in HCC surveillance program (US/AFP every 6
months)

e 5 years later:
— AST/ALT normal
— Liver function perfect
— LSM=7.8 kPa

I:> The patient is asking you if HCC surveillance can be stopped
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Hepatocellular carcinoma risk after viral response in hepatitis C
virus-advanced fibrosis: Who to screen and for how long?

Adriana Ahumada, Laura Raydn, Clara Usén, Rafael Bafiares, Sonia Alonso Lopez

EDITORIAL | HEPATOLOGY COMMUNICATIONS, VOL. 6, NO. 3, 2022

Hepatocelluar Carcinoma Risk in
Advanced Fibrosis After Sustained
Virologic Response: When Can We
Safely Stop Hepatocellular Carcinoma
Surveillance?

/Implementing HCC
surveillance in « apparently »
low-risk patients?
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Dropping surveillance
in « apparently »
high-risk patients?
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In case of fibrosis reversion, HCC risk may become negligible
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*Based on sequential histological assessment
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Dynamic variation of liver fibrosis non-invasive tests as markers of
decreased HCC risk?
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Are we able to identify patients with ACLD who should be discarded from
HCC surveillance programs following SVR?

( HCC risk stratification after cure of hepatitis C in patients with cACLD ]
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Are we able to identify patients with ACLD who should be discarded from
HCC surveillance programs following SVR?

( HCC risk stratification after cure of hepatitis C in patients with cACLD ]
£3 _
Risk } Proportion | HCC } HCC 5 3] l':::'":'_l “‘,”"-k
AFP/LSM/albumin-based group | otpatents | stayeas | 100y Eﬁ_ - TE
AFP 24.6 ng/ml + 3 points R 5 S
Age =59 years + 2 points kE —
LSM =19 kPa + 1 point [ } 2 2 |
Albumin <42 g/L » 1 point HighTisk *_E =
Opti Ihe: Alcohol j 0
:-30':{_':,.'“3 2120 gid ?MET.ETH'E {{24] " 29.2% | 17.5 | 4.4 J g %— : : | | |
©% o 12 24 36 48
Semmler J Hep 2022 Time {months)
Nakatsuka et al J Hep 2022 C
= 0.3 AFP/LSM/albumin-based model
- - - - - - s Proportion  HCC HCe
However, further risk stratification of patients with cACLD using | & e i g Highisk group
.. @ 0.2 i - o
the proposed models was unsuccessful. This is probably because | 3 Hgisk(@e) | 421%  152% 42
our cohort was on average 10 years older than that reported by g m(,,,m >
Semmler et al. E
© 00
. . 0 12 24 36 48 60 72
Aging as the strongest HCC risk factor .. T (monit)
o . o p 106 97 90 78 67 18 2
in this population: o om s a2 o



Gumulative incidence

Nahon et al J Hep 2025

ANRS cohorts

3067 patients, 39 French Centres * Joint modeling approach integrating continuous values of NITs and HCC occurrence
QQ * Simultaneous assessment of NIT current value and slope impacts on HCC risk

Patients with cirrhosis
included in surveillance
programs
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Statement

e A tailored approach to surveillance as a function of NIT
trajectory following SVR requires additional research aimed

at establishing a reliable correlation with changes in HCC
incidence.



Refining HCC screening in SVR patients

e Question 1: Can we define patients with ACLD who
could be discarded from sureillance?

e Question 2: is there a population in whom HCC
surveillance should be intensified? If yes, how?



Risk stratification: allocating ACLD patients at higher risk to more sensitive (and costly)
tools and increase the proportion of HCC patients eligible for curative procedures
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Is it justified? Yes if we have performant tools for early HCC detection...

US=standard of care

-

BCLC 0 HCC (single<2cm)
[Sensitivity < 30%]



Is it justified? Yes if we have performant tools for early HCC detection...

US=standard of care

K -~

4 N 4 N
Rates of non HCC nodules == Is a 2 cm HCC detectable in the
detection ? === bloodstream?

Increased recall procedures BCLC 0 HCC (single<2cm) Increased rates of false negatives

- J - J

[Sensitivity < 30%]

M"

— B

Circulating biomarkers

Imaging techniques




Is it justified? Yes if we have performant tools for early HCC detection...

US=standard of care
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Screening of Liver Cancer with Abbreviated Magnetic Resonance Imaging

Ronot, Nahon, Rimola. Hepatology 2023 H E PAT 0 L 0 G Y

The example of
abbreviated MRI (AMRI):

from performance studies to clinical
trials

Non-contrast magnetic resonance imaging versus ultrasonography for hepatocellular carcinoma
surveillance (MIRACLE-HCC): randomized, non-blinded, single center trial
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Personalisation of HCC screening: can we improve early detection
in patients with ACLD?

Allocation of HCC risk classes

Low HCC risk Intermediate HCC risk
------------- Specific thresholds to be defined by cost-effectiveness analyses REssssssEEsEEEnn
Decision l l l
Recommended US surveillance Reinforced US surveillance

*  Education programs
* Mailed outreach
* Dedicated clinical pathway

Nahon et al, JCM 2020 INCREASED COSTS



Assessing cost-effectiveness of 2 surveillance strategies based on HCC risk stratification

Patients with non-viral or HCV cured/HBV controlled cirrhosis

Annual HCC risk estimate using

( simple bio-clinical scoring system w
<3% >3%
Anticipated proportion: 65% Anticipated proportion: 35%

Surveillance according to guidelines Markov modeland Reinforced surveillance
(US/6 months) *— costeffectiveness analysis — (US and MRI/6 months)

Baseline 3% annual incidence

14%  -=+— Detection of BCLCO HCC —= 63%

100,739 € =— Cost per patient — 106,873 €

Below the 50 000€ threshold
ICER = €15,447 llife year gained iy
Nahon et al, JHEP Rep 2022 of « willingness to pay »




From risk stratification to personalized management
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Towards “universal” HCC risk
stratification scoring systems

Patients without active

viral replication

Regardless of the cause
of chronic liver disease

Multiple ethnicity
Not all with cirrhosis
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Precision medicine to improve risk stratification: Machine learning approaches and Al
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Statement

e HCC risk stratification models enable the identification of
patients with a particularly high HCC incidence following
SVR. Individualised HCC surveillance strategies could be
proposed in these individuals using more sensitive and
potentially also more expensive HCC screening proced-
ures. The latter must first be proven to be superior to liver
ultrasound in randomised trials that also consider cost-
effectiveness.



Mixed clinical and
economic endpoint

FASTRAK trial (FAST-MRI for HCC suRveillance in pAtients with high risK of liver cancer)

Patients with non-viral or HCV cured/HBV controlled cirrhosis

Annual HCC risk estimate
using simple bio-clinical

scoring system

>3%
|

Anticipated proportion: 35%

J

Randomization

Funding and promotion: APHP\
Coordination: Pr Pierre Nahon
Study start: 2022

Study completion: 2028
Enrolment: 944 patients
Centres: 32 (France)

)

NCT05095714

(US/6 months)

Surveillance according to guidelines

Fast-MRI

Incremental cost/QALY ratio and per patient detected with early

BCLC 0 HCC (single tumor < 2cm)




Conclusions: the long road to incorporate precision medicine in
HCC surveillance

* Prospective cohorts of HCV-cured patients included in HCC surveillance programs
enabled to estimate the proportion of high risk individuals using stratification
models

« Medico-economic projections and analyses are key to ultimately set up pragmatic
surveillance strategies

« Randomized trials taking into acccount risk stratification and mixing clinical and
economic endpoints will ultimately pave the way for refinement of HCC
surveillance using more sensitive and costly early detection tools.

« Until then, HCC surveillance based on semi-annual US must remain a lifelong
commitment in post-SVR ACLD patients, even in case of NIT decrease.



Joint international efforts: the example of Call: HORIZON-MISS-2021-CANCER-02
the GENIAL consortium (Research and Inovation actions supporting the implementation of the Mission on
Cancel]

: Characterization of gene-environment interactions for the risk
Figure 5. m of ALD-HCC development at population level

Environmental factors Imaging data
Patients with Patlem survey Hepatocellular
advanced chronic carcinoma Radiomics
liver disease
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Five prospective cohorts of patients with chronic liver disease included in HCC surveillance programs (n =3,990), recruited in
France, Belgium, and Italy will be used in WP3 (Table 1). GENIAL is designed to use available biobanks of these four already
constituted European cohorts of compensated patients prospectively followed-up and included in HCC surveillance programs in
whom all clinical data at baseline and during follow-up are already monitored. These cohorts are already funded.
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