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Decreasing performance of HCC prediction models
during antiviral therapy for hepatitis B: what else to
keep in mind: Editorial on “Hepatocellular carcinoma
prediction model performance decreases with long-

term antiviral therapy in chronic hepatitis B patients’
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To date, the majority of hepatocellular carcinoma (HCC)
has been caused by chronic hepatitis B virus (HBV) infec-
tion globally, with East Asian population being the most af-
fected.! Potent oral nucleos(t)ide analogs (NUCs) used in
long-term antiviral therapy (AVT) have the potential to sig-
nificantly inhibit HBV-DNA replication, attenuate hepatic
necroinflammation/fibrosis, and ultimately lower the risk of
developing HCC.? However, in addition to detectable serum
HBV-DNA, there are still a number of factors that can influ-
ence the development of HCC. For this reason, an accu-
rate risk prediction model is still required for tailored HCC
surveillance, which allows for the early diagnosis of HCC.®

Most HCC prediction models that included clinical factors
within two years of AVT had satisfactory overall predictive

results.* AVT, which is long-term and often lifelong, is now
recognized as a major disease modulator since it can lower
blood HBV-DNA levels, normalize serum aminotransferase
levels, and, in certain situations, even partially restore liver
function by reversing fibrosis. It is yet unknown, though,
how the HCC prediction models’ long-term predictive per-
formances change as time goes on during prolonged AVT.

For such unmet need, Wu et al.® comprehensively vali-
dated and reassessed the predictive performance of 17
HCC models in a multicenter cohort including chronic HBV-
infected patients receiving long-term AVT. When model
scores were calculated using on-treatment values at 2.5, 3,
3.5, 4, 4.5, and 5 years of AVT to predict three-year risk of
HCC occurrence, their performance decreased with the
prolongation of AVT, with modest to poor AUROCs using
on-treatment scores at years 2.5 to 5. Two possible hypoth-
eses might explain this phenomenon. First of all, since
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long-term AVT gradually improves the values of on-treat-
ment key variables, i.e., serum HBV-DNA, alanine amino-
transferase, aspartate transaminase, platelet counts, and
liver stiffness values, compared to those at baseline, the
prognostic significance of models based upon such key
variables might be attenuated during long-term AVT, dimin-
ishing discriminatory ability by models. In addition, in con-
trast to the former variables which tend to improve during
prolonged AVT, patient age, an independently strong risk
factor for HCC development, simultaneously increases with
the prolonged duration of AVT. Thus, without consideration
of dynamic changes in other key predictors, the predictive
performance of such models must be suboptimal than re-
ported previously.

Unfortunately, there have been a few studies developing
the HCC prediction model based upon on-treatment vari-
ables during long-term AVT.>” However, they also had clini-
cal unmet needs. First, their predictive performances might
be higher than those of conventional ones in their own
studies. However, the same results had not been consis-
tently maintained for other cohorts with chronic HBV infec-
tion.? In addition, the predictive performances of such novel
models based upon on-treatment variables during long-
term AVT had been still at best around 0.85, which is only
“acceptable” range. As a matter of fact, many HCC predic-
tion models using only baseline variables also provided the
predictive performance (assessed by c-index or area under
the receiver-operating characteristic curve) of 0.80-0.85.
Provided that models including on-treatment variables
have no additional benefit compared to models including
only baseline variables, the latter is more favored in the re-
al-world practice than the former, given the good conve-
nience. Last, the time-point to evaluate on-treatment vari-
ables might be somewhat arbitrary, so the delicate
prognostication at short- or mid-term time point during pro-
longed AVT might not be feasible. Therefore, further stud-
ies are required to explore pathophysiology-based novel
biomarkers beyond the easily available routine laboratory
test.

To date, there have been reports of some imaging- and
laboratory-based biomarkers thus far.® When establishing
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an HCC risk prediction model with a better prognostic per-
formance even with long-term AVT, novel biomarkers such
as quantitative hepatitis B surface antigen, hepatitis B core
related antigen, pre-genomic RNA, and pre-S1/S2 muta-
tion might be viable candidates based on the well-elucidat-
ed HBV viral life-cycle.® On the other hand, as a fibrosis
surrogate marker, the imaging biomarker other than liver
stiffness might be proposed.”®" Furthermore, a variety of
artificial intelligence (Al) algorithms may be useful in the in-
vestigation of imaging biomarkers from computed tomogra-
phy (CT) and their integration into HCC risk prediction
models. In this article by Wu et al.> HCC risk prediction
models where “gross liver cirrhosis” as a dichotomized
variable is incorporated as a model constituent tended to
show the higher predictive performance at least numerical-
ly than those not including “gross liver cirrhosis”. Such a
finding indicates that the gross liver morphology shown on
the ultrasound/CT still has a significant prognostic role,
even though liver stiffness assessed by transient elastog-
raphy, as a prognostic indicator in the microscopic milieu,
could be improved through prolonged AVT. Accordingly,
adding such a novel imaging biomarker will, at the very
least, somewhat compensate for the present inadequate
prediction performances observed during the long-term
AVT. Finally, non-viral factors like co-morbidities (such as
obesity, dyslipidemia, or metabolic associated fatty liver
disease), lifestyle/habit, and medication other than oral
NUCs (such as aspirin, statins, and metformin) might be
taken into consideration as disease modifiers in this setting
in order to design more delicate HCC risk prediction mod-
els with the sustained acceptable prognostic performance
during long-term AVT.”>"

In conclusion, the prognostic performances of existing
HCC prediction models in patients with chronic HBV infec-
tion decreased to modest or even poor levels during long-
term AVT, even though they had acceptable performances
at baseline. Investigating the novel biomarkers reflecting
the pathophysiology of the HBV viral life cycle during ex-
tended AVT is necessary to close this knowledge gap. Fur-
thermore, the development of HCC risk prediction models
may be aided by the variety of new Al-based algorithms
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that process dynamic changes of diverse variables during Prediction of hepatocellular carcinoma by on-therapy re-

long-term AVT. sponse of noninvasive fibrosis markers in chronic hepatitis B.
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