Reviewer 1

1. At figure 1, you wrote mTECICT should be written mRECIST.

Yes, it has been revised.

2. In Figures 2 and 4, you wrote rat in the y-axis, those should be written in rate.
Please check and revise those

Yes, it has been revised.

3. In figure 3, why you did not include progression disease cases? Were there
no irAEs in PD cases? Please check and revise here.

Because of the large number of patients, the picture cannot show the PD
patients. I drew another waterfall plot to describe PD patient (Figure 3A).

4. In figure 4, how many cases are included this spider plot? It did not include
the 99 cases, you mentioned in figure 3 legends. Please check and revise here.
A total of 25 patients with hypothyroidism were included in the spider plot,
corresponding to waterfall plot, of which 4 were PD, 5 were PR, and 16 were
SD.

5. Figure 4 looks complicated due to the differences in the colors. You should
use the same color as the line bar and symptom. Please check and revise here.
The legend has been supplemented in the Figure 4, including color and
description.

6. The number of cases with hypothyroidism was relatively small. So, that is a
big limitation of this study. You already mentioned it in the limitation part. But,
please check and revise that sentences.

I have revised the sentences.

Reviewer 2

1.Title is relevant Abstract: good Add to the conclusion a note on the survival.
You only state a “a better therapeutic effect.” Although the results mention a
better OS.

Pembrolizumab-treated patients with unresectable hepatocellular carcinoma
who experienced hypothyroidism during treatment had promising objective

response rate, and durable response. Hypothyroidism, an immune-related



adverse event may be used as a clinical evaluation parameter of HCC response
to ICls.

2. Keywords: kindly add Pembrolizumab by name.

Yes, I have revised.

3. Please modify HCC to unresectable or advanced HCC.

Yes, I have revised.

4 Introduction: 1- The authors mentions “Locoregional therapy including
radiofrequency ablation (RFA),” as one of the treatments, but I think it is more
beneficial to mention resectable versus unresectable or curable versus
advanced, as RFA is one of the curative measures. RFA should not be
mentioned here for comparative survival except if used for the downgrading
of the tumor.

Yes, I have revised the error.

5. in line 103: “autoimmunelike” please correct to “autoimmune-like”

Yes, I have revised the error.

6.Methods: 1. The authors mentioned “evaluation criteria in solid tumors
criteria (mRECIST) every 3-6 weeks by contrast-enhanced CT or MRI
examination.”>>> does that mean for the whole duration of follow up ie two
years, because the radioactive exposure will be very high. Kindly elaborate.
Most patients choose either CT or MRI. In addition, patients who achieved PD
status do not have CT or MRI.

7. The authors wrote “imageological”>>this could be a hard word, could you
use a more common one like “imaging study”

Yes, I have revised the error.

8.Could the authors state the longest duration of follow up? (example the
longest FUP was two years or 24 months) to make clear that OS here is a short
one. You stated that later in days which may be confusing to the reader.
Follow-up was terminated on April 24, 2022. The mean follow-up time was 814
days (median, 748 days; range, 438-1146 days).

9.There is no mention of AFP and whether it was used in FUP, although it is



mentioned in results of univariate analysis.

Line 125: History, including age, sex, etc., laboratory examination, including
levels of alanine transaminase (ALT), aspartate aminotransferase (AST), alpha
fetoprotein (AFP), etc.

10. The univariate and multivariate analysis presents all factors like a
correlation table, could you kindly modify the table to contain the most
relevant factors (max 5-6) especially in the multivariate analysis or separate the
tables.

I have revised the table.

11 It is not clear if the base Child-Pugh had a direct effect on the occurrence of
adverse events or whether it changed on follow up, could you kindly clarify?
In our study, 74.7% (68/91) patients in PD status experienced Child-Pugh score
increase at the end of the disease and the percentage was 20.2% (20/99) in
patients with CR, PR and SD status. However, we found that the median time
of irAE occurrence was 7.5weeks and much earlier than the time of Child-Pugh
score increase, so we considered that Child-Pugh had has no direct effect on
irAE.

12 The effect of the tumor burden and drug response on AFP, could you
mention in more details

Many studies have reported that there was a positive correlation between
tumor burden and AFP. [1-3]. In addition, many studies suggested that AFP level
can be used as one of the evaluation indicators of drug responsel*¢l. In our
study, we did not analyze the relationship between tumor burden and AFP,
which is one of the limitations of this paper.

13. The authors concentrated on the effect of the drug on hypothyroidism and
its relation to response rate. However, there is no mention of the effect of the
drug on OS and the difference from the previous RCT conducted, and whether
the multivariate factors detected in the statistical analysis are different from
previous studies. Kindly add to discussion.

Previous study has reported that among the irAEs manifesting as endocrine



dysfunctions, hypothyroidism (6.07 %) and hyperthyroidism (2.82%) were most
commonl’l. Thyroid events occur in approximately 10% of patients treated with
anti-PD-1/PD-L1 monotherapyl® °. The median time to onset of thyroid
dysfunction, most of which is hypothyroidism, is 6 weeks after ICI initiation[10l.
In our study, we found that patients who developed hypothyroidism had a
longer OS and TTP than those without irAE. Multivariate analysis showed that
hypothyroidism was an independent prognostic factor. In addition, we found
that patients with hypothyroidism had a significant reduction in TBS from
baseline by treatment, which was intuitive manifestation of the effectiveness of
immunotherapy. Many previous studies have also shown that patients who
experienced irAEs had superior progression free survival (PFS) and OS
compared to those who did not experience irAEs[11-13l. A study of 270 non-small
cell lung cancer patients treated with at least one dose of anti-PD-L1 or anti-
PD-1 antibodies showed that patients who experienced thyroiditis had
statistically significant improvements in OS compared to patients who did not
experience the endocrinopathy (P =0 .01)14. A meta-analysis of 12 RCTs
identified 3815 metastatic head & neck and lung cancer patients treated with
ICIs showed that hypothyroidism and a significant correlation between
endocrine irAEs and OS was observed (P= 0.019)I5. In addition, a
retrospective study reviewed 318-patient advanced melanoma patients and
found that patients who experienced irAEs had superior OS compared to those
who did not experience ir AEs[1¢l.

14.Conclusion: the conclusion at the start of the manuscript is the same as the
end, please rewrite, as they have to be different. Also add future aspiration in
the research in this area.

In conclusion, the adverse effects of Pembrolizumab, hypothyroidism
predicted a better OS and TTP. Thus, in patients with unresectable HCC treated
with Pembrolizumab, not only drug response, but also the irAE of the drug
should be carefully monitored. Hypothyroidism may be used as a useful

clinical predictor of response to Pembrolizumab and patients” survival.
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