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Reviewer #1:

Question 1: In the background of the abstract, “...non-adherent treatments to HCC gui
delines, other than trans arterial chemoembolization (TACE) have...”, with regards to

“trans arterial”, do the authors mean “transarterial” or “trans-arterial”?

Response: We sincerely appreciate your valuable feedback. We acknowledge the revie
wer's observation regarding the inconsistent use of the full name 'TACE' throughout th
e paper. As a result, we have made revisions to standardize it as 'transarterial chemoe
mbolization' in all relevant sections. Specifically, we have updated the abstract section,
and it now states: "'transarterial chemoembolization (TACE)' has been adopted in real
-world clinical practice." This change has also been implemented in other sections, inc
luding keywords, the introduction, and figure and table legends.

Question 2: The data of the manuscript could be checked through in the section (Bas
eline characteristics and distribution of treatment strategies according to each HCC gui
deline). Authors stated the average age (57.6 years) and proportion of patients with di
abetes mellitus (13.7%) were lower in the upward treatment group, however, the data
are inconsistent with the data in Table 1. Same as above, “42 (23.2%) of 181 patient
s with HCC between 2008 and 2010 received upward treatment and had higher total
bilirubin levels, CPS, and MELD scores, and lower numbers of tumors” does not mat
ch the data in Table 2. Further checking by the author is required.

Response: We extend our sincere gratitude to the reviewer for their insightful comme
nts. In response, we conducted a thorough data review, as advised. First, we made re
visions to the statement: "the average age (57.6 years) and proportion of patients with
diabetes mellitus (13.7%) were lower in the upward treatment group; however, the d

ata are inconsistent with the data in Table 1." The revised version now reads: "The u



pward treatment group, compared to guideline-adherent patients, had a younger averag
e age (57.5 vs. 60.7 years) and lower rates of diabetes (13.0% vs. 29.4%).” Additiona
lly, we relocated this information to Table 2, alongside the inclusion of the Kinki crit

eria as Table 1.

Secondly, you mentioned the statement: "42 (23.2%) of 181 patients with HCC betwe
en 2008 and 2010 received upward treatment and had higher total bilirubin levels, CP
S, and MELD scores, and lower numbers of tumors," which did not align with the d
ata in Table 2. We revised to state: " For 2008-2010 HCC patients, 26.1% receiving
upward treatments had fewer tumors.” These changes were made during the process o

f simplifying the entire manuscript and you can see in table 3.

Question3: “Compared with guideline adherence, upward treatment (HR 0.500, 95% C
I 0.347-0.719) and a higher platelet count (>10 5 /uL; HR 0.670, 95% CI 0.507-0.89
0) ...” and “Upward treatment (HR 0.673, 95% CI, 0.437-1.036) did not meaningfully

2

improve ...” in the section “Factors affecting HCC-related mortality according to guid
eline adherence” were not consistent with Table 4. The author needs to make further

verifications.

Response: We greatly appreciate and agree with your feedback. Following your valua
ble input, we conducted a comprehensive reanalysis of the incongruent data, resulting
in the following findings: Upward treatment (HR 0.448, 95% CI 0.310-0.647, P-value
<0.001) and a higher platelet count (>103/uL; HR 0.672, 95% CI 0.507-0.890, P-val
ue = 0.006) significantly improved HCC-related survival (refer to Table 5). These find
ings, having undergone rigorous review, are not expected to undergo any further revisi

ons. We highlight the revised part as yellow color in table 5.

Question4: In the discussion, the connection between this sentence “In patients with st



age B HCC, the adherence rate to each HCC guidelines did not significantly increase

2

and the following does not flow logically.

Response: We appreciate your insightful feedback. As you mentioned, after thorough r
eevaluation, we identified areas where the content lacked a logical transition between
preceding and subsequent sections. In response to your feedback, we have incorporate
d additional explanations (the real clinical practice for stage B HCC in Korea and the
plausible reasons behind the lack of significant increase in guideline adherence rates)
following the mentioned sentence, aiming to offer a coherent rationale for the gap b

etween guideline recommendations and real-world treatment practices as follows;

“This study explores the reasons behind this gap and examines the implications for tr
eatment decisions in stage B HCC. Notably, the present study revealed that liver rese
ction is commonly adopted as a treatment option for stage B HCC in real-world clini

b

cal practice in Korea, deviating from guidelines...”, and as following paragraph to cla
rify the reasons behind the lack of significant increase in guideline adherence rates;

“Achieving significant increase in guideline adherence rates over time remains elusive

in East-Asian countries. One plausible explanation for this lies in the complex and m
ultifaceted nature of HCC, often necessitates tailored treatment strategies that may not
always align with standardized recommendation of guidelines. Moreover, the historica
| expertise in curative or aggressive treatments for stage B HCC in East Asian countr
ies compared to Western countries can be attributed to another pivotal factor. East-Asi
an countries have historically grappled with a higher incidence of HCC, largely due t
o a higher prevalence of chronic hepatitis B, which has necessitated the development

of specialized treatment approaches. The establishment of specialized liver centers and

multidisciplinary teams has cultivated expertise in various treatment modalities. Over



time, the tradition of aggressive HCC treatment, including liver resection and transplan
tation, has become ingrained based on continuous researches and clinical trials, and le
ading to innovative strategies. ... Variations in clinical practice, differences in treatme
nt preferences across regions, and the heterogeneous nature of stage B HCC Despite

could be attributed to non-adherence to guideline.”

We believe these amendments accurately incorporates the reviewer’s suggestion and pr
ovides clarified explanation about our study. Once again, we extend our gratitude to t
he reviewer for this insightful observation, and we hope that our amendments address

the concerns raised.

Reviewer #2:

Abstract: “Clearly define the research's objective in the Aim section; provide a concis
e summary of the methodology used; mention the key findings regarding guideline ad
herence rates, treatment effectiveness, and factors impacting survival outcomes; conclu
de with a succinct statement summarizing the study's main outcome and its potential 1

mplications for HCC treatment.”

Response: We are very thankful for providing crucial insights that have greatly influe
nced the overall flow of this study. Taking your advice into consideration, we have m

ade the following revisions;

Background; Hepatocellular carcinoma (HCC) patients with Barcelona Clinic Liver Can
cer (BCLC) stage B have considerable heterogeneity of tumor burden, liver function,
and performance status within the group. To improve the poor survival outcomes of
HCC patients with BCLC stages B, non-adherent treatment approach to HCC guidelin

es, other than transarterial chemoembolization (TACE) have being adopted in real-worl



d clinical practice.

Aim; To assess guideline adherence trends in Korean stage B HCC patients and study

its impact on their survival.

Methods; A retrospective analysis was conducted using data from the Korea Central C
ancer Registry from 2008 to 2016. Stage B HCC patients were categorized into three
treatment groups: guideline-adherent, upward, and downward, based on HCC guidelin
es from Asian Pacific, European, and American associations for the study of liver dis
eases. The primary outcomes were HCC-related deaths and tumor recurrence served as
the secondary outcome. Survival among the groups was compared using the Kaplan-
Meier method and log-rank test. Predictors of survival outcomes were identified using

multivariable Cox regression analysis.

Results; In Korea, from 2008 to 2016, adherence to Hepatocellular Carcinoma (HCC)
treatment guidelines for BCLC stage B patients showed variation but didn't improve o
ver time. Adherence rates differed: 77-80% (2008-2012) for EASL guidelines, 71.7-75.
9% (2008-2010) for AASLD guidelines, and remained steady at 90.14-94.5% (2010-20
16) for APASL guidelines. Upward treatments like liver resection or transplantation an
d radiofrequency ablation significantly improved HCC-related survival compared to TA
CE (P < 0.001). 5-year survival rates for TACE vs. upward treatments varied by guid
elines. Patients receiving upward treatments were typically <70 years old, had platelet

counts >105/uL, and serum albumin levels >3.5g/dL.

Conclusions; Adherence to guidelines significantly influenced survival in Korean stage
B HCC patients. Curative treatments outperformed TACE, but liver resection selection

should be cautious due to disease heterogeneity.



Introduction: “ Specify the significance of studying stage B HCC, emphasizing its het
erogeneity; mention the global impact of HCC and its ranking among cancer-related d
eaths; highlight the multiple existing international guidelines for HCC treatment; emph
asize the challenges in predicting prognosis for stage B patients due to tumor and pat
ient heterogeneity; stress the importance of efforts to improve prognosis for stage B
HCC patients, even if it means diverging from guidelines; clarify the role and scope
of the Korea Central Cancer Registry (KCCR); state the study's objectives: assessing
changes in guideline adherence rates and investigating the impact of non-adherence on
survival outcomes; convey the potential contribution of the study to refining HCC gu

idelines for real-world stage B HCC management.”

Response: We sincerely thank the reviewer for the insightful comments. As you menti
oned, we revised our study to make it clear and emphasized as follows according to

each comment;

“Specify the significance of studying stage B HCC, emphasizing its heterogeneity; me

ntion the global impact of HCC and its ranking among cancer-related deaths;”

Hepatocellular carcinoma (HCC), the most common type of primary liver cancer, pose
a significant threat to worldwide public health as second leading cause of cancer mo
rtality. It is particularly alarming that liver cancer ranks as the second most common
cause of premature death from cancer in 2020 among persons aged 30 to 69 years, e
ven in high-income countries.1 Also in Korea, HCC is responsible for the second hig
hest mortality rates across all age groups and places a heavy burden on the working-

age population, contributing to substantial economic consequences.

“Highlight the multiple existing international guidelines for HCC treatment; emphasize

the challenges in predicting prognosis for stage B patients due to tumor and patient



heterogeneity. stress the importance of efforts to improve prognosis for stage B HCC

patients, even if it means diverging from guidelines;”

To ensure effective management and treatment of HCC, various international guideline
s including the Asian Pacific Association for the Study of the Liver (APASL), Europe
an Association for the Study of the Liver (EASL), and American Association for the
Study of Liver Diseases (AASLD). The AASLD and EASL guidelines are based on t
he Barcelona Clinic Liver Cancer (BCLC) staging system, which considers factor such
as tumor characteristics (number, size, vascular invasion, and extrahepatic localizatio
n), liver function (Child—Pugh score [CPS]), and performance status (PS; defined by t
he Eastern Cooperative Oncology Group scale) to determine appropriate treatment opti

ons and predict patient prognosis.

The BCLC staging system strictly recommends transarterial chemoembolization (TACE)
for stage B HCC, which typically includes patients with multinodular tumors, Child-
Pugh scores of A or B, performance status of 0, and no vascular invasion or extrahep
atic spread. However, in East-Asian countries, there's a notable deviation from this rec
ommendation, with hepatic resection being considered a viable treatment option for pa
tients with stage B HCC. In these countries, nonrandomized controlled trials have rev
ealed that around half of the stage B HCC patients undergo TACE, while an equal pr
oportion opt for hepatic resection. Intriguingly, even after conducting sensitivity analys
es, hepatic resection consistently demonstrates superior survival outcomes compared to
TACE for patients with stage B HCC. 8 This deviation from the BCLC staging syst
em reflects the potential benefits of adopting non-adherent treatment modalities to imp
rove the prognosis of patients with stage B HCC. Consequently, HCC guidelines have

continuously evolved in response to global clinical evidences, with the aim of optimi



zing the prognosis for patients with stage B HCC.

“Clarify the role and scope of the Korea Central Cancer Registry (KCCR);”

The Korea Central Cancer Registry (KCCR), established in 1980, serves as a hospital-
based nationwide cancer registry initiated by the Ministry of Health and Welfare. Its
primary goal is to accurately record cancer incidence in Korea, facilitating essential ca
ncer research and treatment planning through the development of a comprehensive can
cer incidence database. Each year, newly diagnosed cancer patients are registered with

in the program.

“State the study's objectives: assessing changes in guideline adherence rates and invest
igating the impact of non-adherence on survival outcomes; convey the potential contri
bution of the study to refining HCC guidelines for real-world stage B HCC managem

.9

ent;

This study aims to evaluate the adherence rates to each HCC guideline (EASL, AAS
LD, and APASL) in Korea, using data from the KCCR between 2008 and 2016. Addi
tionally, we aim to assess the impact of guideline non-adherence on the survival outc
omes of patients with stage B HCC. By identifying specific patient subgroups that be
nefit from treatments deviating from the HCC guidelines, this study could significantly
contribute to the refinement of guidelines for real-world management of patients with

stage B HCC.

Methods: “provide a brief rationale for the retrospective multicenter cohort study; clari
fy the criteria used for patient selection and inclusion; define stage B (intermediate st
age) HCC according to the BCLC staging system; describe the criteria used to classif

y patients into guideline-adherent, upward, and downward treatment groups; explain th



e primary and secondary endpoints clearly; simplify and rephrase the definition of gui
deline adherence for each guideline; mention the statistical software used for analysis;
describe the presentation of continuous variables with normal distribution; explain the
purpose and methodology of Kaplan-Meier analysis; simplify the explanation of the

modified Bolondi or Kinki criteria for classifying patients with stage B HCC.”

Response: We extend our sincere gratitude to the reviewer for their insightful comme

nts. In response to your suggestions, we have revised according to each comment:

1. We have provided clearer and rephrased explanations regarding the classified group

s and the definition of guideline adherence.

“Provide a brief rationale for the retrospective multicenter cohort study; clarify the cri
teria used for patient selection and inclusion; define stage B (intermediate stage) HCC
according to the BCLC staging system; describe the criteria used to classify patients
into guideline-adherent, upward, and downward treatment groups; explain the primary
and secondary endpoints clearly; simplify and rephrase the definition of guideline ad

herence for each guideline;”

Study population and study outcome

This was a retrospective multicenter cohort study that included 13,838 treatment-naive
HCC patients registered in the KCCR from 2008 to 2016. The patients were followe
d up until December 2019. Diagnosis of HCC was made based on pathological findin
gs from surgical specimens, liver biopsies, or radiologic findings through liver dynami
c computed tomography (CT) or magnetic resonance imaging (MRI). Stage B HCC w
as defined as multinodular tumors with a CPS of A or B, PS of 0, and absence of v

ascular invasion or cancer-related symptoms according to the BCLC staging system.2



A total of 650 patients with BCLC stage B HCC were selected and divided into thre
e groups: guideline-adherent, upward, and downward treatment groups according to gui
delines, including the EASL (2000, 2012), AASLD (2005, 2010), and APASL (2010)

guidelines (Figure 1).

The primary endpoint was HCC-related death, and the secondary endpoint was tumor
recurrence after the first HCC treatment. HCC-related survival was measured from the
date of first treatment until HCC-related death or the last follow-up. Progression-free
survival (PFS) was measured from the date of the first to the second treatment. Tum
or recurrence was defined as a period longer than 1 month between consecutive treat

ments.

Definition of guideline adherence

Guideline adherence was defined differently for each guideline based on the grades of
evidence and recommendations. Among non-adherent treatments, upward treatment ref
erred to more aggressive or curative treatments than recommended in the BCLC stagi
ng system or updated treatments with proven efficacy. Downward treatment referred to
moving from left to right in the BCLC staging system or treatments under clinical tr
ials with no proven efficacy. All guidelines recommended TACE as standard therapy f
or unresectable, large, or multifocal stage B HCCs. The APASL guidelines stated that
liver resection could be considered if HCC is confined to the liver, anatomically rese

ctable, and the patient has satisfactory liver function reserve.

“Mention the statistical software used for analysis; describe the presentation of continu
ous variables with normal distribution; explain the purpose and methodology of Kapla

n-Meier analysis;”



2. Additionally, we have elaborated on the purpose and methodology of the statistical

analysis as follows:

Statistical analysis

All statistical analyses were performed using SAS version 9.4 (SAS Institute Inc., Car
y, NC, USA). Continuous variables with normal distribution (age, BMI, CPS, MELD
score, Serum creatinine, Sodium, ALT, platelet, serum albumin, total bilirubin, INR, tu
mor number, maximum tumor diameter and AFP level) are expressed as mean + stand
ard deviation. The y2-test with Fisher's exact test was used for categorical variables (s
ex, etiology and ascites). HCC-related death and HCC progression-free survival was ¢
ompared using the Kaplan—-Meier method with log-rank test. Univariate Cox regression
analysis was performed and multivariate Cox regression analysis was conducted using
selected variables sorted through stepwise selection to identify reliable predictors of s
urvival in patients with stage B HCC. The modified Bolondi or Kinki subclassificatio
n system was used to categorize patients based on liver function and tumor status as
follows: B1 (CPS 5-7 and within up-to-7), B2 (CPS 5-7 and beyond up-to-7), and B3
(CPS 8, 9, and any tumor status) (Table 1). 18,19 Propensity score matching (PSM)
analysis for variables such as age, etiology, platelet count, serum albumin level, tum
or burden, and MELD score was performed to balance differences of baseline charater
istics between patients who underwent hepatic resection and TACE during the subgrou
p analysis based on Kinki criteria. The results are presented as hazard ratios (HRs) w

ith 95% confidence intervals (Cls). Statistical significance was defined as P < 0.05.

“Simplify the explanation of the modified Bolondi or Kinki criteria for classifying pat

ients with stage B HCC;”

3. We have included an explanatory table regarding Kinki criteria as table 1 to facilit



ate the comprehension of reviewers and readers.

TABLE 1 Modified Bolondi or Kinki subclassification system

Subclassification B1 B2 B3
Child-Pugh score 5-7 5-7 8,9
‘Beyond Milan’ and . any
e/ i e, in out
within ‘up to 7 criteria i i
Concept of treatment . . _Curatl_ve mtenl Palliative,
Curative Noncurative if within up-to-7
strategy s no treatment
criteria
Resection -tl;lzgci, it Transplantataion HAIC
Treatment option Ablation HAIC Ablation Selective TACE
Superselective cTACE : Superselective with DC beads
Sorafenib
cTACE

Results: “clarify the significance of specific percentages and statistics in the results se
ction; simplify the presentation of baseline characteristics; highlight the most significan
t differences and trends within the baseline characteristics; present the changes in guid
eline adherence rates over time more concisely; summarize key findings regarding fact
ors affecting HCC-related mortality for each guideline; provide a more concise and str
aightforward explanation of the impact of guideline adherence on PFS; simplify and c
larify the results of subgroup analysis according to BCLC subclassification, focusing o
n the most relevant findings; avoid excessive repetition of statistical information; ensur

e that all relevant information and variables are explained clearly for each analysis.”

Response: We sincerely appreciate your valuable recommendations, which have greatly
contributed to highlighting our research findings. We have meticulously incorporated

all suggestions into our revisions as follows;

“Clarify the significance of specific percentages and statistics in the results section;”



“Simplify the presentation of baseline characteristics; highlight the most significant diff

erences and trends within the baseline characteristics;”

The study groups' baseline characteristics, as per the EASL, AASLD, and APASL gui
delines, are detailed in Tables 2 and 3, and Supplementary Table 2. Under the 2000
EASL guidelines, 76.2% of 353 HCC patients had guideline-compliant treatment, whil
e 21.8% received upward treatments. For the 2012 EASL guidelines, 27.6% received
upward treatments, with seven patients in the downward group excluded due to low s
ample size. The upward treatment group, compared to guideline-adherent patients, had
a younger average age (57.5 vs. 60.7 years) and lower rates of diabetes (13.0% vs.
29.4%). They also had lower ALT levels, CPS, MELD scores, and tumor numbers, al
ong with higher sodium levels, platelet counts, and serum albumin levels. Under the
2005 AASLD guideline, nine patients in the downward group were excluded. For 200
8-2010 HCC patients, 26.1% receiving upward treatments had fewer tumors. Under th
e 2010 AASLD guidelines (2011-2016 HCC patients), 32.8% receiving upward treatme
nts were younger (average age: 59.6 vs. 62.6 years) and had fewer diabetic cases (21.
4% vs. 30.3%) and tumors. In contrast, according to the 2010 APASL guidelines (201
0-2016 HCC patients), only 4.2% received upward treatment, with the majority (91.
7%) adhering to the guidelines. The upward treatment group had higher BMI and ser

um sodium levels (Supplementary Table 2).

Regarding treatment strategies, a significant portion of stage B HCC patients underwe
nt liver resection, liver transplantation, or radiofrequency ablation (RFA). Based on E
ASL guidelines, among 155 patients with upward treatment, 72.9% underwent liver re
section, 9.7% received liver transplantation, and 8.4% had RFA. The results according

to AASLD guidelines resulted in 56.5% liver resection, 7.5% liver transplantation, an



d 7% RFA out of 200 patients with upward treatment. Additionally, 58 patients were
classified as upward treatment due to CPS B liver function while receiving transcathet
er chemotherapy (TACE, DEB-TACE, TARE). Under APASL guidelines, most stage B
HCC patients (486 out of 530) adhered to guidelines. Within this group, 94 underwe
nt liver resections. Among the 22 receiving upward treatment, 50% had liver transplan
tation, and 50% had RFA (Table 4). These findings underscore the diverse treatment a
pproaches for stage B HCC, highlighting the need for personalized management strate

gies.

“Present the changes in guideline adherence rates over time more concisely;”

Over the study period (2008-2016), there was a discernible trend in adherence rates t
o the different HCC guidelines among patients with stage B HCC. Adherence to the
EASL guidelines initially ranged from 77% to 80% (2008-2012) but showed a downw
ard trend to 58.8% to 71.6% (2013-2016). Similarly, adherence to the AASLD guideli
nes started at 71.7% to 75.9% (2008-2010) and exhibited variability ranging from 49.
2% to 73.8% (2011-2016). In contrast, adherence to the APASL guidelines maintained
a consistently high, ranging from 90.14% to 94.5% throughout the study duration (Fi

gure 2).

“Summarize key findings regarding factors affecting HCC-related mortality for each gu

ideline;”

1. 2000 EASL Guidelines:

Upward treatment showed significantly better 5-year survival rates (63.4% vs. 27.2, lo
g-rank P-value < 0.001, Figure 3A). Risk factors for HCC-related death included. >4

tumors and a maximum tumor diameter >10 cm. Upward treatment (HR 0.448, 95%



CI 0.310-0.647, P-value <0.001) and a higher platelet count (>105/uL; HR 0.672, 9
5% CI 0.507-0.890, P-value = 0.006) significantly improved HCC-related survival (Ta

ble 5).

2. 2012 EASL Guidelines:

Upward treatment demonstrated the best survival outcome (5-year survival rates: 57.
3% vs 35.2%, log-rank p < 0.001, Figure 3B). Risk factors for HCC-related death inc
luded Age >70 years, male sex, total bilirubin level >1.2 mg/dL, AFP >200 ng/mL, >
4 tumors, maximum tumor diameter >5 cm, and downward treatment. Upward treatme
nt (HR 0.720, 95% CI 0.478-1.086, P-value = 0.117) did not meaningfully improve

HCC-related survival (Table 5).

3. 2005 AASLD Guidelines:

Upward treatment had significantly better 5-year survival rates (63% vs. 30%, log-ran
k P-value < 0.001, Figure 4A). Risk factors for HCC-related death included >4 tumor
s and a maximum tumor diameter >5 cm. Upward treatment (HR 0.465, 95% CI, 0.3
22-0.670, P-value <0.001) and a higher platelet count (>105/uL; HR 0.684, 95% CI
0.518-0.904, P-value = 0.008) significantly improved HCC-related survival outcomes i

n patients with HCC between 2008 and 2010.

4. 2010 AASLD Guidelines:

Upward treatment demonstrated better 5-year survival rates (50% vs. 29.3%, log-rank
P <0.001, Figure 4B). Factors associated with HCC-related death included age >70 ye
ars, CPS >7, >4 tumors, and a maximum tumor diameter >5 cm. Upward treatment
(HR 0.478, 95% CI 0.333-0.685, P-value <0.001) compared with guideline-adherent tr

eatment and serum albumin levels >3.5 g/dL (HR 0.596, 95% CI 0.416-0.855, P-valu



e = 0.005) were associated with improved HCC-related survival (Table 6).

5. 2010 APASL Guidelines:

Guideline-adherent treatment showed the highest survival rates (1-year survival rates: 8
4.1%, 77.3%, and 36.4%, in the guideline-adherent, upward, and downward treatment
groups, log-rank P <0.001, Supplementary Figure 1). Risk factors for HCC-related dea
th included age >70 years, INR >1.2, total bilirubin level >1.2 mg/dL, >4 tumors, ma
ximum tumor diameter >5 cm, and downward treatment. Upward treatment (HR 0.704,
95% CI 0.372-1.333, P-value =0.281) was not associated with better survival outcom
es (Supplementary Table 3), may be attributed to the relatively limited number of pati

ents included in the upward treatment group compared to guide-adherent group.

These findings highlight that adherence to different guidelines and specific treatment ¢

hoices played a crucial role in the prognosis of HCC patients, with common risk fact

ors including tumor characteristics, patient age and liver function influencing survival

outcomes.

“Provide a more concise and straightforward explanation of the impact of guideline ad

herence on PFS;”

Following the 2000 EASL guidelines, there was no significant difference in PFS betw
een guideline-adherent and upward treatment groups. However, according to the 2012
EASL guidelines, the guideline-adherent group had notably improved I-year PFS (60.
5% vs 39.8%, log-rank P <0.001, Supplementary Figure 2B). Between 2013 and 2016,
upward treatment (HR 0.648, 95% CI 0.461-0.909, P-value = 0.012) and higher seru
m albumin levels (>3.5g/dL; HR 0.74, 95% CI 0.568-0.964, P-value = 0.026) were re

lated to better PFS.



For the 2005 AASLD guidelines, no significant difference in PFS was observed betwe
en guideline-adherent and upward treatment groups. However, following the 2010 AAS
LD guidelines, upward treatment was associated with superior 1-year PFS (58.6% vs.

38.9%, log-rank P <0.001, Supplementary Figure 3B). Between 2011 and 2016, upwar
d treatment (HR 0.556, 95% CI 0.426-0.726, P-value <0.001), and higher serum albu
min levels (>3.5g/dL; (=3.5g/dL; HR 0.689, 95% CI 0.511-0.928, P-value = 0.014) w

ere correlated with improved PFS (Supplementary Table 5).

Regarding the 2010 APASL guidelines, the upward treatment group exhibited the high
est l-year PFS rate (75%, 44.8%, and 31.3% in upward treatment group, guideline-ad
herent group and downward treatment group, respectively, log-rank P = 0.028, Supple
mentary Figure 4). Risk factors for tumor progression included age >70 years, >4 tu
mors, maximum tumor diameter >5 c¢m, and downward treatment. Compared to guidel
ine adherence, between 2010 and 2016, upward treatment (HR 0.561, 95% CI 0.313—
1.004, P-value = 0.052) and a higher platelet count (>105/uL; HR 0.740, 95% CI 0.5
87-0.932, P-value = 0.011) were associated with significant PFS improvement (Supple

mentary Table 6).

In summary, regardless of the specific guidelines followed, factors such as adherence t

0 guidelines, treatment choice (especially upward treatments), serum albumin levels, an

d platelet count consistently played pivotal roles in determining the prognosis of HCC

patients, particularly in terms of PFS.

“Simplify and clarify the results of subgroup analysis according to BCLC subclassifica
tion, focusing on the most relevant findings; avoid excessive repetition of statistical in

formation;”

Participants were categorized into BCLC stage Bl (40.6%, n = 263), B2 (55.1%, n =



357), and B3 (4.3%, n = 28). The majority fell into stages Bl and B2 (96.7%). Am
ong Bl and B2 patients, a significant portion received upward treatment (66.7% and

70%, respectively).

Notably, in the B1 group, those who received upward treatment had a significantly hi
gher 5-year survival rate compared to those adhering to guidelines (71.1% vs 41.4%,
log-rank P < 0.001, Figure 5A). Upward treatment was associated with a significant i
mprovement in survival outcomes (HR 0.470, 95% CI 0.288-0.766, P-value = 0.002),
even after propensity score matching in a 1:1 ratio for variables such as platelet cou
nt, serum albumin, MELD score, number of tumors, and maximum tumor diameter. (S
upplementary table 8 and 9, Supplementary figure 5). In the B2 group, a similar tren
d was observed, with a higher 5-year survival rate for those receiving upward treatme
nt compared to guideline adherence (51.2% vs 21.6%, log-rank P <0.001, Figure 5B).
Upward treatment remained robust factor related to greater survival outcome (HR 0.5
53, 95% CI 0.317-0.965, P-value = 0.037, Supplementary table 11 and 12, supplemen
tary figure 6) after 1:1 PSM for variables such as age, etiology, sodium, platelet coun
t, serum albumin, MELD score, number of tumors, and maximum tumor diameter. Int

erestingly, despite the Kinki criteria recommending TACE, HAIC, and systemic chemo

therapy as treatment options for B2 HCC patients, liver resection, LT, or RFA resulte

d in better outcomes for over 70% of B2 patients compared to those following guidel

ines. These findings highlight the potential benefits of individualized treatment approac

hes beyond guideline recommendations for certain BCLC subgroups.

Discussion: “provide a more concise and clear introduction to the discussion; summari
ze the main findings of the study in a more straightforward manner; clarify the reaso

ns behind the lack of significant increase in guideline adherence rates; discuss the im



plications of these findings in the context of real-world clinical practice; highlight the
importance of multidisciplinary opinions in treatment decisions for stage B HCC; add
ress the limitations of the study more explicitly and discuss their potential impact on
the results; consider discussing the potential clinical implications and recommendations
based on the findings; ensure that the discussion is well-organized and flows logicall
y from one point to the next; Provide a clear and concise conclusion summarizing t

he key takeaways from the study.”

Response: We sincerely thank you for your valuable guidance, which has contributed
significantly to our study's ability to offer essential clinical insights for guiding treatm
ent decisions in Stage B HCC patients. We have carefully integrated all your recomm

endations into our revisions to emphasize these implications.

“Summarize the main findings of the study in a more straightforward manner;”

This large-scale, longitudinal study examined real-world data of patients with stage B
HCC in Korea over an §8-year period. Since this was a nationwide and multicenter st
udy using data from the KCCR, random and representative selection of patients with
HCC was performed. The adherence rate to guidelines for stage B HCC has not signi
ficantly increased over time, highlighting a gap between guideline recommendations an
d clinical practice. This study explores the reasons behind this gap and examines the

implications for treatment decisions in stage B HCC.

Notably, the present study revealed that liver resection is commonly adopted as a trea
tment option for stage B HCC in real-world clinical practice in Korea, deviating from
guidelines. This reflects the trend of Asian countries adopting more aggressive HCC
treatment strategies compared to Western countries.33-35 Furthermore, it demonstrated

that curative treatments, including liver resection, yield better survival outcomes than



TACE in selected patients. Prognostic factors for stage B HCC patients after curative
treatment included age, tumor number, maximum tumor diameter, and underlying liver
function, aligning with prior large-scale studies.36-38 Overall, these findings suggest
that curative treatments may significantly improve the prognosis of stage B HCC patie

nts, even after accounting for potential selection bias.

“Clarify the reasons behind the lack of significant increase in guideline adherence rate
s;” Achieving significant increase in guideline adherence rates over time remains elusi
ve in East-Asian countries. One plausible explanation for this lies in the complex and
multifaceted nature of HCC, often necessitates tailored treatment strategies that may
not always align with standardized recommendation of guidelines. Moreover, the histor
ical expertise in curative or aggressive treatments for stage B HCC in East Asian cou
ntries compared to Western countries can be attributed to another pivotal factor. East-
Asian countries have historically grappled with a higher incidence of HCC, largely du
e to a higher prevalence of chronic hepatitis B, which has necessitated the developme
nt of specialized treatment approaches. The establishment of specialized liver centers a
nd multidisciplinary teams has cultivated expertise in various treatment modalities. Ov
er time, the tradition of aggressive HCC treatment, including liver resection and trans
plantation, has become ingrained based on continuous researches and clinical trials, an
d leading to innovative strategies. Robust healthcare infrastructure, have further contrib
uted to this expertise. In contrast, Western countries, with different demographics and
healthcare contexts, may have different treatment strategies for HCC. Variations in clin
ical practice, differences in treatment preferences across regions, and the heterogeneous

nature of stage B HCC Despite could be attributed to non-adherence to guideline.

“Discuss the implications of these findings in the context of real-world clinical practic



2

€

In 2022, the BCLC group updated their recommendations for HCC treatment, sub-clas
sifying stage B HCC patients into three groups based on tumor characteristics and pot
ential benefits: those eligible for extended liver transplantation criteria despite multiple
HCCs, those suitable for TACE due to well-defined HCC nodules and preserved port
al flow, and those with diffuse, infiltrative, and extensive HCC that may benefit from
systemic therapy. 32 However, the updated BCLC staging system still does not reco
mmend liver resection as a feasible therapy for stage B HCC due to the lack of pros
pective studies. Notably, a Chinese randomized controlled trial and a Korean retrospec
tive cohort study have shown potential survival benefits of liver resection over TACE
in selected patients with multiple HCCs. In a Korean retrospective cohort study, two
periods (2003-2005 and 2008-2010) were compared to assess changing treatment tren
ds. The results indicated that patients with stage 0-C HCC who underwent curative tr
eatments in the later cohort achieved superior 5-year survival outcomes compared to t
hose who received non-curative therapy.24 Potential survival benefits of liver resection
over TACE in selected patients with stage B HCC were verified through systematic
reviews and meta-analyses.25-31 Considering real-world scenarios33-35 that demonstrat
e superior outcomes with liver resection, a multidisciplinary approach can optimize sur
vival for stage B HCC patients and establish robust evidences for adopting curative tr
eatments in patients with more advanced HCC. We also highlight the need to careful
patient selection considering individual patient characteristics and institutional expertise

to maximize the survival benefit from liver resection.

“Highlight the importance of multidisciplinary opinions in treatment decisions for stage

B HCC;”



Patients with chronic liver disease face an increased risk of post-hepatectomy liver fai
lure; however, advances in preoperative assessments such as portal hypertension evalua
tion, future liver remnant volume or function prediction, portal vein embolization, surg
ical techniques, and postoperative management have expanded the possibilities of hepa
tic resection even in more advanced stages. These advancements enable the considerati
on of curative treatments in stage B HCC through a multidisciplinary approach. As a
result, portal hypertension, multifocal HCCs or portal vein thrombosis are now recogni
zed as manageable challenges manageable obstacles in the realm of HCC treatment. O
verall, the importance of multidisciplinary evaluation and meticulous planning cannot b
e overstated in the treatment decisions for stage B HCC, where surgical resection rem

ains a vital option whenever technically feasible.

“Address the limitations of the study more explicitly and discuss their potential impac

t on the results;”

Our study has several limitations that warrant consideration when interpreting the resul
ts. Firstly, given its retrospective nature, there is a possibility that treatment strategies
were influenced by expert opinions or patient preferences, introducing inherent bias.
To establish the safety and effectiveness of curative treatment for stage B HCC, well-
designed prospective studies are essential. Secondly, our study excluded certain patient
s with stage B HCC who may benefit from alternative treatments or systemic therapy
according to the 2022 BCLC staging system due to the limited number of participan
ts. This exclusion could impact the generalizability of our findings. Thirdly, we were
unable to account for potential confounding factors such as tumor location, pathology,
degree of differentiation, and imaging characteristics, as this data was unavailable fro

m the KCCR. These factors can influence treatment choices and prognosis, potentially



affecting our results. Lastly, due to the small sample size, we did not conduct a sur
vival analysis comparing the B3 group with the B1 and B2 groups. While our study
offers valuable insights into stage B HCC treatment and prognosis, well-designed pros
pective studies overcoming these limitations through well-designed prospective studies
is necessary for a more comprehensive understanding of the disease and its manageme

nt.

“Discuss the potential clinical implications and recommendations based on the finding

2

S;

We propose that the eligibility criteria for liver resection be expanded to patients with
stage B HCC in selected patients aged <70 years, with platelet counts >105/uL, and
serum albumin levels >3.5 g/dL, even in cases where the liver function is up to CP

S B7 or the HCC status is beyond the Milan criteria and outside the up-to-7 criteria.
However, careful patient selection considering liver function, tumor location, and bur

den is crucial.

“Provide a clear and concise conclusion summarizing the key takeaways from the stud

2

o

The present study verified that there is a discrepancy between guideline recommendati
ons and real-world clinical practice in the treatment of stage B HCC and liver resecti
on often chosen over guideline recommendations, resulted in better survival for selecte
d patients. Multidisciplinary evaluation is crucial for decisions of curative treatments i
n stage B HCC, especially considering patient characteristics and institutional expertise.
Prospective studies are required to further assess the clinical implications of curative

treatments in stage B HCC.



Finally, we added acknowledgment part as follows;
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