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Individual surveillance using model-based hepatocellular carcinoma
risk estimates in chronic hepatitis C patients after antiviral treatment

To the Editor:

We read with interest the article by loannou and colleagues in
which they discussed using a risk-based model to estimate
the risk of hepatocellular carcinoma (HCC) after antiviral treat-
ment for hepatitis C virus (HCV) infection.! A shortened
surveillance interval (6-month vs. 3-month) after sustained
virologic response (SVR) has been suggested in order to
diagnose HCC-related tumors at a lower stage and a smaller
size, allowing for curative treatment which improves survival
and reduces recurrence rates after treatment of HCC.

Journal of Hepatology 2019 vol. 70 | 206-214

However, the cost-effectiveness of frequent HCC surveillance
for individuals after antiviral treatment remains unclear, partic-
ularly during the era of direct-acting antiviral therapy when the
number of HCV-infected patients who achieve SVR has
increased dramatically. Therefore, it is very important to
accurately stratify the risks of HCC development in patients
who received antiviral treatments using a simple and noninva-
sive method to guide individualized monitoring. In this article,
Ioannou and colleagues have performed an excellent study
using data obtained from a US cohort of the Veterans Affairs
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Letters to the Editor

Health Care System to develop and internally validate 4 models
to predict HCC following antiviral treatment based on cirrhosis
and SVR status.! Their study showed that using model-based
HCC risk estimates to determine whether to recommend screen-
ing/surveillance or not demonstrated a higher net benefit com-
pared to the screen-all or screen-none strategies recommended
by current HCC guidelines.> These models are very important
and will potentially help clinicians to customize HCC surveil-
lance strategies in individual patients; however, the risk of
HCC is complex and requires additional considerations.

Firstly, to predict HCC in patients after antiviral treatment,
the use of post-treatment laboratory measurements would be
better than using pre-treatment measurements. This point has
been discussed in previous studies which showed that post-
treatment aspartate aminotransferase-to-platelet ratio index
(APRI) and alpha-fetoprotein (AFP) better reflected the actual
liver diseases status and risk of HCC development.*> Thus, we
suggest that post-treatment AFP and APRI levels are more
reliable surrogate markers to predict HCC.*~®

Secondly, the authors suggested risk-based HCC surveillance
among patients even without cirrhosis who had additional
“adverse characteristics”. We agree with the authors recom-
mendation of using age as a variable for a surveillance decision,
since older age is one of the risk factors of HCC development.'*’
However, HCV-infected individuals without cirrhosis had a
much lower HCC risk, especially in the younger patients.® In
the model for no cirrhosis/no SVR subgroup, the high estimated
risk of HCC may be attributable to pre-treatment parameters
(low platelets and high aspartate/alanine aminotransferase
levels), which can change significantly with treatment and thus
post-treatment parameters should also be evaluated.

Thirdly, decompensated cirrhosis and the severity of liver
fibrosis have been suggested to confer a significantly higher risk
of HCC.*” Therefore, the model may have a higher clinical
impact by integrating hepatic decompensation and/or lever of
fibrosis into the model, such that a recommendation may be
available wherein the individual HCC surveillance interval can
also be based on the severity of liver fibrosis and decompen-
sated cirrhosis.

Finally, the resulting web-based tools may not be general-
ized to other populations (other races/ethnicities and female
sex) without further validation. The model was derived mostly
from older, predominantly male (96.6%), white (55.9%) and
genotype 1 (79.2%) patients. This statement is particularly
important when considering the following factors: i) more than
half of the patients with chronic hepatitis C (CHC) in the world
are from Asia and genotype 3 is the dominant genotype in
Southeast Asia. Both Asian ethnicity and genotype 3 are inde-
pendently associated with higher risk of advanced liver diseases
and HCC risk,®'? ii) female sex is a protective factor in the pro-
gression of liver disease and HCC risk. The proportion of females
in this database may limit the accuracy of predicting HCC in
females. Therefore, we do suggest that this should have been
noted as a limitation of the model.

In summary, the models of HCC risk estimated by loannou
et al. enable clinicians to provide more individualized surveil-
lance recommendations. Given the need for cost-effective
post-SVR monitoring, validation studies from a more diverse
population are warranted and future studies may also consider
relevant post-SVR factors, hepatic decompensation, and the
severity of liver fibrosis. However, this model does provide the
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framework for other clinicians to build from using the afore-
mentioned factors, so these authors are to be congratulated
for taking the first step in this fast-evolving field of treating
patients with HCV.
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Reply to: “Individual surveillance using model-based
hepatocellular carcinoma risk estimates in chronic
hepatitis C patients after antiviral treatment”

To the Editor:
We are grateful for the very thoughtful comments and for the
interest of Ji et al. in our work.

Ji et al. bring up the issue of incorporating the changes in
characteristics after antiviral treatment into the prediction of
hepatocellular carcinoma (HCC) risk. This issue is more compli-
cated than it sounds because we need to consider time in the
calculation. For example, over the next 5 years after antiviral
treatment the platelet count may slowly/quickly increase,
slowly/quickly decrease or stay the same and it may start from
a high, low or normal starting point. Also, the more time a
patient accrues cancer-free after antiviral treatment, the lower
the subsequent risk (i.e. the risk at year 5 is likely to be lower
than the risk at year 1). We are currently working on such lon-
gitudinal models of HCC risk prediction after antiviral treatment
using multiple complementary statistical approaches.

Ji et al. recommend incorporating the level of decompensated
cirrhosis and stage of fibrosis into the predictive models. We
already evaluated clinical and laboratory characteristics of
decompensated cirrhosis (ascites, varices, encephalopathy,
bilirubin, albumin, international normalized ratio) for inclusion
into the models that we published, of which only albumin made
it into the final models. The stage of fibrosis would be a useful
predictor (for example, estimated by elastrography) if it was
available in a large proportion of patients.

Ji et al. question whether our models are generalizable to
other populations. Clearly, it is very useful for a model to be
tested and validated in additional populations - we are in the
process of doing that and welcome any other opportunities for
external validation! However, just because a population is dif-
ferent does not necessarily mean that the predictors of HCC in
that population will be different. For example, a low platelet
count may be associated with a 2-fold increase in HCC risk in
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our population, and would also be expected to be associated
with a similar approximately 2-fold increase in HCC risk in a
population that is predominantly Asian or a population that is
predominantly female (unless a low platelet count means some-
thing completely different in Asians vs. Caucasians or in men vs.
women). The absolute risk of HCC may be different in different
populations but that would not be a problem if the difference is
explained by differences in the prevalence of characteristics that
are already included in the model. For example, a population
that is predominantly female or has a lower mean age than
our population would have a lower HCC incidence, but our
model might still estimate HCC well because it includes sex
and age as predictors.
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