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could be differentiated between these two chronological
phases and provide more clinical information.

In summary, HBcrAg and HBV RNA were shown to
add limited value in defining different clinical stages
given that they are highly correlated with HBV-DNA
levels. However, existing data from longitudinal cohorts
have suggested that HBcrAg levels serve as comple-
mentary predictors in predicting long-term outcomes of
CHB patients. More studies are needed to explore how
to combine these novel biomarkers with HBV-DNA lev-
els to guide physicians to implement precision medicine.
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We wish to respond to the comments received from
Drs. Wu, Tseng, and Kao. Our analysis was focused
on comparing HBV RNA and hepatitis B core related
antigen (HBcrAg) levels with existing markers of HBV
replication (HBV DNA and HBsAg) and whether the
two markers could improve distinguishing the different
phases of infection.

Drs. Wu, Tseng, and Kao are correct in that we did not
dilute samples that exceeded the upper limit of detection
and that the absolute titers may have differentiated the
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immune tolerant (IT) and the HBeAg positive immune
active (IA) phases. Indeed, two studies that examined
HBcrAg levels among different phases of infection
and diluted samples above the upper limit of detection
found a statistically significant difference in HBcrAg lev-
els between the IT and HBeAg positive IA phases.m]
This point highlights a limitation of the HBcrAg assay,
namely, its narrow linear detection range of 3.0—-6.8 log
U/L. Improved assays with a wider dynamic range may
be of utility in making this clinical distinction.
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As the analysis was cross-sectional in design, we
did not explore the utility of HBV RNA and HBcrAg
to predict clinical outcomes such as HCC. We agree
with the authors that HBcrAg had been shown to be
an independent predictor of HCC, but the preponder-
ance of evidence suggests that it performs similarly to
HBV DNA in predicting HCC risk among untreated pa-
tients.* Thus, while the authors showed that HBcrAg
may further stratify HCC risk among patients with low
HBV-DNA levels (2000—-19,999 IU/ml), this finding has
not been confirmed in other studies and non-Asian co-
horts.”! We also agree with Drs. Wu, Tseng, and Kao
that more studies are needed to assess the role of
HBcrAg in monitoring untreated patients with chronic
HBV infection and in evaluating risk of cirrhosis and
HCC, particularly in those with low HBV-DNA levels,
before it can be recommended for clinical use.
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Letter to the editor: The addition of C-reactive protein
and von Willebrand factor to Model for End-Stage Liver

Disease-Sodium

To the editor,

With great interest, we read a study about a novel
modification of Model for End-Stage Liver Disease-
Sodium (MELD-Na).[" Starlinger and colleagues con-
cluded that the addition of C-reactive protein (CRP) and
von Willebrand factor antigen (VWF-Ag) to MELD-Na
improves the prediction of waitlist mortality. However,
several crucial concerns attracted our due attention.

As was depicted in the authors’ Table 1, some imbal-
ances existed in patient characteristics between Vienna
(Exploration) cohort and Mayo (Validation) cohort. For
example, in terms of indication for transplant, alcohol-
associated cirrhosis occurred in 33.1% of patients in
Vienna (Exploration) cohort, whereas it occurred in
12.4% of patients in Mayo (Validation) cohort; tumor
occurred in 23.0% of patients in Vienna (Exploration)
cohort, whereas it occurred in 41.9% of patients in
Mayo (Validation) cohort. Surprisingly, the authors
ignored these aspects. Thus, Mayo (Validation) cohort
may not be suitable for the validation of the novel model
due to these imbalances. We strongly suggest that the
authors better detect the difference between these two
cohorts.[?3!

Moreover, some imbalances also existed in pa-
tient characteristics between Vienna (Exploration)
cohort and Vienna (Pathophysiology) cohort. For ex-
ample, in terms of etiology, alcohol-associated cir-
rhosis occurred in up to 61% of patients in Vienna
(Pathophysiology) cohort. Furthermore, the data of
CRP was 0.80 (0.31to 1.71) in Vienna (Exploration) co-
hort, whereas the data of CRP was 0.61 (0.25 to 1.51)
in Vienna (Pathophysiology) cohort. Thus, Vienna
(Pathophysiology) cohort maybe not suitable to fur-
ther explore pathophysiological processes involved in
the association of vVWF-Ag, CRP, and Na with waitlist
mortality.[2'3] In principle, the primary cohort would be
the optimal choice.

Most notably, there may be a minor error in the
authors’ Table 1. We are unsure whether the data of
VWEF-Ag [419 (314 to 420)] are right or not in Vienna
(Exploration) cohort. In addition, due to the availabil-
ity of data, Vienna (Exploration) cohort solely included
32.41% (269/830) of patients, potentially producing se-
lection bias.!

We thank Starlinger and colleagues for their ef-
forts to modify the model for MELD. However, the
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