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Reply to: “Challenges and issues in bivariate endpoints in study
designs of translational medicine”
To the Editor:
We thank Zhou1 for their interest and comments on our work.2
Zhou commented that the two binary endpoints of efﬁcacy and
safety should be analyzed separately or reorganized into four
groups. Indeed, the relationship between response and toxicity to
immunotherapy is widely recognised, which we also
acknowledged by citing the clinical trials of CheckMate040 and
IMBRAVE150, where immune related adverse events (irAEs)
increased in tandem with greater objective response rates (ORRs)
in combination immunotherapy.3,4 There were also other analyses
that correlated irAEs with clinical beneﬁts of immune checkpoint
blockade (ICB), both in HCC and other cancer types.5,6 With this in
mind, we did explore the interaction between response and
toxicity to treatment. Firstly, our multivariate analyses showed
that the incidence of irAEs was a signiﬁcant factor relating to
progression-free survival, as would be expected (Table S8).2 We
also split our cohorts into the four different groups to verify that
our biomarkers were not confounded by the interaction between
response and toxicity (Figs S2C and S3B).2 Due to the small
sample size in some of the groupings, we have elected instead to
conduct our main analysis on response and toxicity separately,
while still acknowledging their potential co-dependence.
The author further commented on combination therapy, where
we have only included patients receiving monotherapy and the
limited sample size of each group in our in vivo mouse studies. We
would like to highlight that the objective of our study was to
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analyse patients undergoing anti-PD1 monotherapy in order to
discover potential combination therapies that would improve
response rates while not increasing the incidence of irAEs. As such,
we do not yet have an adequate patient cohort to act as a control for
‘combined immunotherapies which have been proven to be positive in randomized clinical trials’. In fact, we are planning to
conduct the ﬁrst-in human trials using combination immunotherapy of anti-PD-1+anti-TNFR2, where we will be able to assess
the patient data in the near future. Rather, in this current study, we
validated the response and toxicity of the combination immunotherapy in our pre-clinical HCC mouse model, based upon our
discovery in the HCC patient cohort treated with anti-PD-1 ICB.
Hence, our study focused on discovery and pre-clinical validation,
not clinical validation. The deeper mechanistic insights into the
involvement of T cells and antigen-presentation cells in clinical
response to ICB is another highlight of our study. Despite the small
sample sizes, the strong data we observed provided sufﬁcient
proof-of-concept for an anti-PD1+anti-TNFR2 combination immunotherapy, which could encourage larger scale animal experiments
and clinical trials in HCC.
The differences between the Singapore and Korea cohorts were
already explained in the description of our patient cohorts. The
Singapore patient cohort was recruited from real-world clinical
patients with advanced HCC undergoing anti-PD1 immunotherapy.
As a result, their clinical characteristics were very heterogenous. To
ensure that the immune targets we discovered were not affected by
this heterogeneity, we collaborated and validated our targets with
the group from Korea, who had a more controlled cohort of patients
with HCC from their clinical trial (NCT03695952). The analyses

Journal of Hepatology 2022 vol. 77 j 1714–1733

1727

Letters to the Editor
were conducted separately in each individual cohort, with Korean
patients as the validation cohort, precisely as we recognized their
differences. We are encouraged by the fact that despite signiﬁcant
differences between the two cohorts (as analyzed by Zhou1), the
same immune targets remained robust and signiﬁcant. Our
multivariate analyses of these factors within each cohort also
show that these clinical characteristics do not signiﬁcantly
confound our analyses (Table S8).2 We hope that this will
encourage other groups to expand their work beyond Asian
cohorts to examine if the same immune targets can be validated
in their cohorts.
Finally, the author commented on the rationale for using the
word “trajectory” in our study. We used the word “trajectory” in a
broad sense of the different paths the immune response can take in
response or irAEs to immunotherapy, not in the narrower sense of a
timepoint analysis. Response and irAEs in immunotherapy are
generally understood to occur in tandem, as mentioned above. Our
study uncouples these two events and shows that there are differences in the immune responses in each event. In addition, we
have also conducted timepoint analysis with pre- and posttreatment samples with implications on the potential movements and modiﬁcations of these immune cells, supporting the
distinct “trajectory” pathways that the cells took in response to ICB.
In conclusion, we thank the author once again for the tremendous interest and time invested in interpreting and understanding
our study. We would acknowledge the limited sample sizes but
remain encouraged by our data that show the potential of novel
combination immunotherapy, which we are currently planning to
expand to a larger scale clinical validation.
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An individualized cirrhosis screening strategy might be more
cost-effective in the general population
To the Editor:
We read with great interest the article by Labenz, Arslanow et al.1
recently published in Journal of Hepatology. This article showed
that the structured early detection of asymptomatic liver cirrhosis
(SEAL) approach, involving assessment of elevated liver enzymes
Keywords: Cirrhosis; Chronic liver disease; Noninvasive.
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and calculation of the aspartate aminotransferase (AST)-toplatelet ratio index (APRI), has the potential to increase the
detection of advanced liver ﬁbrosis and cirrhosis in the general
population. This prospective study is important and timely for
guiding the detection of early cirrhosis in clinical practice. After
careful consideration, we put forward the following suggestions.
First, the performance of the non-invasive methods for diagnosing advanced ﬁbrosis and cirrhosis might be affected by patient
age and comorbidities. Wang et al. reported that the APRI showed
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