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Reply to: “A risk prediction model for hepatocellular carcinoma
after hepatitis B surface antigen seroclearance: Considerations”
To the Editor:
We thank Tang and colleagues for their strong interest in
our work which develops and validates a risk prediction
model for hepatocellular carcinoma (HCC) after hepatitis B
surface antigen (HBsAg) seroclearance.1 Tang et al. have raised
several considerations about the risk factors we used in
our model.2
Our study identiﬁed age at HBsAg seroclearance (i.e., exposure
time to HBV in endemic regions) as an independent risk factor
for HCC after seroclearance. Tang et al. contend that age itself is a
potent factor for most cancers and the age at HCC diagnosis or
last follow-up should be included as a potential risk factor in the
analysis to conﬁrm the true effect of age on HCC development.
However, their claim is for the purpose of verifying its association in all hepatitis B patients and is not speciﬁc to HBsAgcleared patients. We aimed to estimate the risk of HCC based
on the clinical parameters at HBsAg seroclearance, particularly
focusing on HBsAg-cleared patients. While their argument
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appears relevant for certain contexts, it is not useful when
calculating future HCC risk in HBsAg-cleared patients, since it is
only possible after the diagnosis of HCC. Alternatively, when
analyzed within the 40 patients developing HCC, the time to HCC
from seroclearance was not different among the age groups
(4.73, 4.65, and 3.70 years in individuals aged <50, 50–59, and
>
−60 years at HBsAg seroclearance, respectively; p = 0.217). It is
presumed that if age itself rather than age at seroclearance is a
risk factor for HCC, the time taken from HBsAg seroclearance to
the onset of HCC would be shorter with advancing age. Despite
the lack of signiﬁcance in this simple analysis, the points raised
by Tang et al. regarding age merit careful evaluation in
larger studies.
We agree that the GGT level alone does not necessarily
identify alcohol abuse. In our cohort, 12 (22.6%), 7 (13.2%), and 34
(64.2%) of those with a GGT >
−100 U/L (n = 53) were classiﬁed as
non-drinkers, moderate drinkers, and more-than-moderate
drinkers, respectively, as deﬁned elsewhere.3,4 On multivariable
analysis, the GGT level was not an independent predictor of
HCC (hazard ratio [HR] 1.002; 95% CI 0.999–1.006; p = 0.232).
Thus, our ﬁndings are generally consistent with the results of
Tang et al., indicating that GGT alone is incomplete in
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identifying heavy drinkers. Furthermore, there were only seven
drinkers whose GGT levels were >
−100 U/L in our cohort. When
those individuals were classiﬁed as more-than-moderate
drinkers as deﬁned in our study, our model yielded the best
performance in predicting HCC, compared to when they were
excluded or classiﬁed as none-to-moderate drinkers (0.799,
0.794 and 0.790 for 5-year; 0.835, 0.831 and 0.829 for 10-year
HCC prediction with the time-dependent AUROC). As
mentioned in our article, we used GGT levels only to supplement
self-reported drinking estimates; no cases of drinking estimates
herein were assessed solely based on GGT levels.
Lastly, in response to Tang and colleagues’ inquiry, we evaluated whether the risk of HCC would increase in moderate
drinkers vs. non-drinkers among HBsAg-cleared patients. In the
Cox proportional-hazard model, moderate drinking (n = 156) did
not signiﬁcantly increase the risk of HCC (HR 1.644, 95% CI,
0.719-3.759; p = 0.239), but more-than-moderate drinking (n =
102) remained signiﬁcant as an independent predictor of HCC
after seroclearance (HR 5.050; 95% CI, 2.492–10.356; p <0.001)
compared to non-drinking (n = 573). Nevertheless, our ﬁndings
do support the need for alcohol abstinence in patients with
chronic HBV infection regardless of HBsAg status5,6 in light of the
non-negligible risk of HCC in moderate drinkers vs. non-drinkers
as well as a linear association between alcohol consumption and
HCC risk in our cohort.
In summary, we thank Tang and colleagues for giving us the
opportunity to clarify these important points. Our prediction
model is expected to enable reliable risk estimation of HCC and
be a useful reference for decision-making in HCC surveillance
and management of HBsAg-cleared patients. Further external
validation is needed.
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