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Abstract

Introduction: Hepatocellular carcinoma (HCC) is the sixth
most commonly diagnosed cancer and the third leading
cause of cancer death worldwide. While there has been
rapid evolution in the treatment paradigm of HCC across the
past decade, the extent to which these newly approved

therapies are utilized in clinical practice in the real world is,
however, unknown. The INSIGHT study was an investigator-
initiated, multi-site longitudinal cohort study conducted to
reflect real-world epidemiology and clinical practice in Asia-
Pacific in the immediate 7-year period after the conclusion
of the BRIDGE study. Methods: Data were collected both
retrospectively (planned 30% of the total cohort size) and
prospectively (planned 70%) from January 2013 to
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December 2019 from eligible patients newly diagnosed with
HCC from 33 participating sites across 9 Asia-Pacific coun-
tries. Results: A total of 2,533 newly diagnosed HCC patients
(1,052 in retrospective cohort and 1,481 in prospective
cohort) were enrolled. The most common risk factor was
hepatitis B in all countries except Japan, Australia, and New
Zealand, where the prevalence of hepatitis C and diabetes
were more common. The top three comorbidities reported
in the INSIGHT study include cirrhosis, hypertension, and
diabetes. We observe high heterogeneity in the first-line
treatment recorded across countries and across disease
stages, which significantly affects survival outcomes. Strat-
ification by factors such as etiologies, tumor characteristics,
the presence of extrahepatic metastases or macrovascular
invasion, and the use of subsequent lines of treatment were
performed. Conclusion: The INSIGHT study describes a wide
spectrum of clinical management practices in HCC, where
patient demographics, differential costs, and patient access
to therapies may lead to wide geographical variations
through the patient’s treatment cycle, from diagnosis to
clinical outcome. The high heterogeneity in patient out-
comes demonstrates the need for more robust and clinical
management strategies to be designed and adopted to
bring about better patient outcomes.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is the sixth most
commonly diagnosed cancer and the third leading cause
of cancer death worldwide [1]. In 2020, there were ap-
proximately 906,000 new cases and 830,000 deaths from
HCC [2], and Asia shoulders a disproportionate 80% of
the global disease burden [3]. HCC remains highly lethal,
with a mortality-to-incidence ratio of 0.92, the highest for
any solid tumor [4]. The prevalence of HCC within Asia,
however, is highly heterogenous, with the highest rates in
Eastern and Northern Asia [1], mostly as a result of the
high prevalence of chronic viral hepatitis infection in the
region.

There has been rapid evolution in the treatment
paradigm of HCC across the past decade, especially in the
utility of systemic therapy. The SHARP trial (2008) was
significant as it led to FDA approval of sorafenib as the
first systemic therapy for patients with advanced HCC. In
the 15 years since, a number of positive phase III trials of
systemic therapy have led to FDA approvals for second-
line therapy following the failure of sorafenib, e.g., re-
gorafenib [5], cabozantinib [6], ramucirumab [7], and
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pembrolizumab [8]. In 2018, lenvatinib was found to be
non-inferior to sorafenib in a phase III trial [9]. More
recently, positive phase III trials have been reported for
new immunotherapeutic drugs as first-line treatment for
advanced HCC, such as the combination of atezolizumab
plus bevacizumab in 2021 and tremelimumab plus
durvalumab in 2022 [10-12]. Online supplementary
Table 1 (for all online suppl. material, see https://doi.org/
10.1159/000534513) shows landmark phase III trials in
the evolving landscape of systemic therapies in HCC, as
well as ongoing trials that could yield promising results
for the future.

The success of the LEGACY study led to approval of
Yttrium-90 microspheres (SIRT-Y90) as monotherapy
for solitary HCC of up to 8 cm by the US FDA in 2021 [13,
14], and radioembolization has been added as a curative
monotherapy modality to existing ablative modalities,
radiofrequency ablation (RFA), surgical resection, and
transplantation [15, 16] in early stage HCC. There have
also been recent attempts to combine loco-regional
therapies (trans-arterial chemoembolization [TACE]
and trans-arterial radioembolization [TARE]) with sys-
temic therapies [17-19], and hypotheses that TARE may
have a synergistic effect when used with immunotherapy
have led to ongoing clinical trials [20, 21]. Considerations
to extend the indications of surgical resection to inter-
mediate HCC have also been suggested [22]. In early
2023, we saw the announcement of the first positive
adjuvant therapy trial in HCC, the pivotal IMBrave050
study, with the combination of atezolizumab plus bev-
acizumab following surgery [23].

The extent to which these newly approved therapies
are utilized in clinical practice in the real world is,
however, unknown. While the Barcelona Clinic Liver
Cancer (BCLC) system is commonly used to compare
outcomes of therapy in HCG, its use to guide therapy is by
no means universal [24]. Regional professional guide-
lines, including those from China [25], Taiwan [26],
Hong Kong [27], Korea [28], Japan [29], Australia [30],
and Singapore [15, 31], have been established in attempts
to guide therapeutic decisions, but their concordance and
impact on real world practices are uncertain. Real-world
data are however important to guide future public health
strategies and therapeutic decisions and also the im-
plementation of more holistic national guidelines at the
country level. Such real-world data on clinical manage-
ment practices in HCC are, however, sparse and limited.
Data on HCC are mostly provided by clinical trial reports
which are not reflective of real-world practice as they
include highly specific and narrow groups of patients and
treatment outcomes or by case series from specialized
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tertiary centers. Furthermore, much existing epidemio-
logical real-world data are often country-specific, which
are not representative of the region as a whole [32, 33].

The BRIDGE study published in 2015 was a notable
attempt to meet this data gap. This was the first multi-
regional, large-scale study to document the HCC patient
experience from diagnosis to death, and data were ret-
rospectively collected from the 7-year period of
2005-2012 [34]. Patients were recruited from Europe,
North America, and 4 Asian countries: China, Taiwan,
South Korea, and Japan, of which China contributed
72.2% of the total Asia-Pacific patient cohort. Addi-
tionally, sorafenib was the only approved systemic
therapy during the BRIDGE period as the study con-
cluded before maturation of the aforementioned clinical
trials which significantly expanded the number of sys-
temic therapies available for HCC. Thus, there is a
compelling need for a study to capture real-world data on
HCC, especially for the Asia-Pacific region, in the period
following the BRIDGE study.

The INSIGHT (“Insight into Real-World Practice of
Management of HCC in Asia-Pacific’) study
(ClinicalTrials.gov Identifier: NCT03233360) was an
investigator-initiated multi-site longitudinal cohort study
[35], conducted under the auspices of the Asia-Pacific
Hepatocellular Carcinoma (AHCC) Trials Group, that
aimed to provide detailed information on the HCC pa-
tient journey from patients from several representative
Asia-Pacific countries, namely China, Taiwan, Japan,
Hong Kong, South Korea, Singapore, Australia, New
Zealand, and Thailand. The aim of the registry was to
collect data that reflect real-world epidemiology and
clinical practice in Asia-Pacific in the immediate 7-year
period after the conclusion of the BRIDGE study. This
study also aims to show changes in the HCC demo-
graphics and clinical management over time in the Asia-
Pacific since the BRIDGE study. Parameters of com-
parison include patient demographics, patterns of diag-
nosis, clinical characteristics, and treatment patterns. All
the comparisons were made with reference to the BCLC
staging system for uniformity in the comparison of pa-
tient characteristics and treatment outcomes.

Materials and Methods

Study Design

The INSIGHT study was initiated by the National Cancer
Centre Singapore, in collaboration with the AHCC Trials Group,
the Singapore Clinical Research Institute (SCRI), and IQVIA
Solutions Asia Pte. Ltd. The AHCC Trials Group is an academic
collaborative research network involving more than 50 healthcare
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institutions from 17 Asia-Pacific countries with a common goal of
seeking efficacious treatments for HCC and engaging in research
for patients with HCC [36]. The list of participating sites is
presented in online supplementary Table 2. A steering committee,
comprised of multidisciplinary experts (surgical oncologist,
medical oncologist, radiation oncologist, interventional radiolo-
gist, hepatologist, and medical statistician) from participating
Asia-Pacific countries with extensive research experience in HCC,
was formed to provide scientific oversight and inputs to the
planning and conduct of the study.

Patient Selection

Inclusion criteria were patients aged 21 years or older, newly
diagnosed with HCC between January 1, 2013, and December 31,
2019, using one or more of the following diagnostic criteria: (1)
American Association for the Study of Liver Disease (AASLD)
imaging criteria [37]; (2) Asian-Pacific Association for the Study of
the Liver (APASL) imaging criteria [37]; (3) histology/cytology; (4)
space-occupying lesion in the liver and a serum alpha-fetoprotein
level of >400 ng/mL in a patient with chronic viral hepatitis or
cirrhosis from any cause [38]. Approximately 30% of the sample
size was identified from January 2013 up to December 2016
retrospectively (referred now onward as “retrospective cohort”),
and 70% was identified from January 2017 up to December 2019
prospectively (referred now onward as “prospective cohort”), with
an even distribution of consecutively diagnosed patients within the
different years and months [35]. This ratio aimed to represent the
most up-to-date clinical management of patients with greater
emphasis on the patients diagnosed in the prospective cohort.
Figure 1 illustrates the study design of the INSIGHT study.

All sites in the study had approval from their local institutional
review boards (IRB) to conduct the study in accordance with a
common protocol. Potentially eligible patients attending routine
clinic visits were approached by their treating physicians and
invited to participate in the study. Prior to data collection, patient
informed consent was obtained as per institutional requirements.
Each site was assigned unique ranges of subject codes prior to the
study, and recruited patients were then assigned a unique 6-digit
identifier sequentially. All aspects of treatment decisions and
clinical management of patients were conducted in accordance
with local clinical practice and at the discretion of the treating
physician. The observation period for each patient began from the
point of HCC diagnosis up to the end of the registry (June 30,
2020) or death or loss to follow-up (whichever occur first).

Study Sites

Principal investigators of the sites include physicians from a
range of specialties that routinely manage patients in the local
clinical setting and include specialists in medical oncology, hep-
atology, surgery, or internal medicine based at tertiary care centers.

Data Collection

For the prospective cohort, study data collection was aligned
with patients’ routine visits to the clinic (on a 3-6 month basis),
and for the retrospective cohort, it was collected from the re-
spective institution’s medical records. Key data collected included
patient demographics, HCC risk factors, socio-economic factors,
clinical characteristics (disease staging, etiology, tumor burden,
liver function, serum biomarkers, and comorbidities), HCC-
directed therapy, and outcomes. Data on healthcare resource
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Fig. 1. Study design of the INSIGHT study.

use related to HCC were also collected (e.g., physician visits, types
and dates of assessments, direct and indirect costs) from sites
where the IRB allowed such data to be collected.

Statistical Methods and Analysis

All eligible patients enrolled in the study were included in the
analysis population. The patients’ demographics, clinical char-
acteristics, disease etiology, and comorbidities at baseline were
reported as aggregate data for each country. Univariate and
multiple Cox proportional hazards regression models including a
subset of covariates like etiologies and treatment modalities were
explored (online suppl. Table 3). Number and percentage of pa-
tients were reported for categorical variables, and descriptive
statistics (mean and standard deviation) were reported for nu-
merical variables. Treatment modalities were reported using the
number and percentage of patients for each country by BCLC
staging. The overall survival (OS) of patients by country was
presented using Kaplan-Meier plots and bubble plots by BCLC
staging and in the overall population. The bubble sizes are pro-
portionate to the sample sizes in each country. The median overall
survival (mOS) with 95% confidence intervals was reported for
each country by BCLC stage. Homogeneity of the patient pop-
ulation between retrospective and prospective cohorts was also
evaluated and presented in online supplementary Table 4.

All analyses were conducted in SAS version 9.4. Figures 2-4
were produced using the R package ggplot2, versions 4.1.3 and
4.2.0 [39].

Data from the BRIDGE study for the 4 Asia countries (China,
Taiwan, South Korea, and Japan) in the study were extracted from
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Park et al. [34] for patient characteristics, treatment modality, and
overall survival (hereafter referred to as the “AP-BRIDGE cohort”)
and used as comparators to the INSIGHT study. Where some of
the treatment-related data were not explicitly available from the
summary tables, it was extracted from the corresponding graphs
with the accuracy of nearest percent. Otherwise, graphs were scaled
until 10 percent on the ordinate corresponded to 1 cm in actual
dimension. The points were then read to the nearest 1-mm di-
vision using a ruler [40].

Results

Patient Demographics

At the point of data lock of the INSIGHT study on
December 31,2019, a total of 2,533 newly diagnosed HCC
patients (1,052 in retrospective cohort and 1,481 in
prospective cohort) were recruited from 33 institutions in
nine countries in the Asia-Pacific. This proportion dif-
fered from the original planned recruitment owing to
different recruitment paces at sites, hence recruiting more
retrospective patients than planned. This included 1,078
patients from China, 374 patients from Taiwan, 347 from
Japan, 94 from Hong Kong, 239 from South Korea, 189
from Singapore, 114 from Australia, 48 from New Zea-
land, and 50 from Thailand (shown in Fig. 2). Table 1
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Fig. 2. Distribution of recruited patients by country.

illustrates the clinical characteristics at the point of HCC
diagnosis stratified by country. As a comparison, an
overwhelming 48.2% of the BRIDGE cohort was recruited
from China, followed by 8.8% from Taiwan, 6.8% from
South Korea, and 3.0% from Japan [34].

The AP-BRIDGE and INSIGHT studies had mean ages at
diagnosis at 55 years old and 60 years old, respectively. Japan
had the oldest diagnosed patients in both the AP-BRIDGE
(mean 69 years) and INSIGHT (mean 71 years). Patients
from China in both studies made up the youngest population,
with a mean age at diagnosis of 52 years old and 53 years old
in the AP-BRIDGE and INSIGHT studies, respectively.
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Gender, which is a known risk factor [41], showed a
highly skewed imbalance in all countries with the pro-
portion of men being more than threefold compared to
women. Overall, 83.5% of the cohort was men, with
China (89.6%), Hong Kong (88.3%), and Singapore
(84.1%) having the most skewed gender distribution.
Similar observation was made for the AP-BRIDGE study,
with 83.1% male representation.

Ethnicity was largely homogenous within each country
of the INSIGHT study. The dominant ethnic group in
countries like China (99.8%), Taiwan (99.5%), Singapore
(77.2%), and Hong Kong (100%) was Chinese and
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Caucasians in Australia and New Zealand. Within
countries like Japan, Korea, and Thailand, it was dis-
tinctly represented by 98.8% Japanese, 99.2% Korean, and
100% Thai. The AP-BRIDGE did not report ethnicity
information in the study.

Etiology and Comorbidity

The most common risk factor for HCC was hepatitis B
in China (91.3%), Taiwan (62.2%), South Korea (64.4%),
Hong Kong (82.8%), Thailand (48.0%), and Singapore
(46.0%). Distinct etiological differences were observed in
Japan, Australia, and New Zealand, where hepatitis C and
diabetes were more prevalent. Most recorded etiologies
were consistent between the two studies, with a high
prevalence of hepatitis B in China (77.0% in AP-
BRIDGE), Taiwan (62.5% in AP-BRIDGE), and South
Korea (75.4% in AP-BRIDGE) [34]. About 26.0% of the
Japanese patients in the INSIGHT study had diabetes, but
the corresponding information was not reported in the
BRIDGE study.

The top five comorbidities reported in the INSIGHT
study were cirrhosis (36.8%), hypertension (29.8%), di-
abetes (20.9%), hyperlipidemia (8.5%), and liver dys-
function (6.5%), where a single patient may present with
one or more comorbidities. Overall, cirrhosis was the
most common comorbidity in all countries except Japan,
Singapore, and Hong Kong. Hypertension was the highest
reported comorbidity in Singapore and Hong Kong and
hepatitis C in Japan [42, 43]. Reported alcohol con-
sumption was the highest in Australia and New Zealand
in the INSIGHT study of more than 70%, followed by
South Korea at 53.5%. The South Korean representation
in the AP-BRIDGE was comparable, at 67%. In contrast,
we see a vast difference in alcohol consumption for the
Japanese population, at 2% in AP-BRIDGE and 37.6% in
INSIGHT. However, while in the INSIGHT study, sig-
nificant alcohol consumption is defined as 14 units per
week, this was not formally defined in the BRIDGE study.
Information on comorbidities was not reported in the
BRIDGE study paper.

Clinical Status at Diagnosis and Mode of Diagnosis

Of the 2,533 patients recruited in the INSIGHT study,
BCLC information at baseline was available for 2,077
patients. Most patients were diagnosed at BCLC A
(32.5%) or C (31.5%), followed by BCLC B (25.3%), and
only a minority were diagnosed at late stage BCLC D
(1.9%). Of patients diagnosed at BCLC A, the highest
proportion was observed in Singapore (41.3%) and New
Zealand (52.1%), and the lowest in China (27.3%). In
China, most patients were diagnosed at BCLC C (44%).

Insight into Real-World Practice of
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South Korea has a relatively uniform distribution of
patients across BCLC staging (A 29.0%, B 23.5%, and C
26.5%). Across the countries, most patients had an
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status grade of 0 or 1 (96.1%) at diagnosis.

The AP-BRIDGE cohort was mostly diagnosed at
BCLC C (47.3%), followed by BCLC A (34.3%) and BCLC
B (10.2%). Consistent with the INSIGHT study, most
patients from Taiwan (55.4% in BRIDGE vs. 33.3% in
INSIGHT) and Japan (47.6% vs. 34.6%) were diagnosed
with BCLC A, while mainland Chinese patients mostly
presented at the late stage (BCLC C 55.5% in BRIDGE vs.
44.0% in INSIGHT). Distinct differences in the distri-
bution of the BCLC stages at point of HCC diagnosis are
observed for the South Korean population between AP-
BRIDGE and INSIGHT. The majority of South Korean
patients in the BRIDGE study were diagnosed at BCLC C
(52.5%), while the INSIGHT study had only 26.5% of
patients diagnosed at this stage and similar spread of
patients across other BCLC stages in INSIGHT (BCLC
0 18.5%, BCLC A 29.0%, and BCLC B 23.5%).

Across all countries, the most common mode of di-
agnosis for HCC was radiological imaging by comput-
erized tomography (CT) or magnetic resonance imaging
(MRI) (76.9%) using AASLD/APASL criteria, followed by
histopathology (21.9%). The countries with the highest
radiological diagnoses were Australia, Hong Kong, New
Zealand, and Thailand (each >90%), whereas China
(61.2%) and Taiwan (68.2%) had a lower percentage of
patients diagnosed with radiological imaging compared
to the mean of 77% from all countries. In general, his-
topathology was not widely used for diagnosis apart from
China and Taiwan.

Median tumor diameter at diagnosis ranged from
14 mm to 50 mm, with the largest median tumor size
recorded in Chinese patients and the smallest in Thailand
patients. Similarly, in AP-BRIDGE, Chinese patients had
the largest tumors at 67 mm. The largest absolute dif-
ference observed between the AP-BRIDGE and INSIGHT
cohorts was in South Korea (44 mm in AP-BRIDGE and
30 mm in INSIGHT). The highest incidence of macro-
vascular invasion (MVI) was recorded in China during
both the AP-BRIDGE and the INSIGHT periods.
Compared to the AP-BRIDGE, there was an increase in
presence of MVI in China and Japan at 20% and 16.1%,
respectively.

First-Recorded Treatment Modalities

First-line treatment modalities stratified by BCLC
staging are described in Table 2. The results are highly
heterogeneous across countries. Patients who received
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Fig. 3. Kaplan-Meier analysis of median overall survival across BCLC stage (a), for BCLC 0-A across countries
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treatment were found to have significantly better OS
compared to patients who did not receive any treatment
across all stages of the disease (p < 0.05). Overall, 82.5% of
the patients diagnosed at BCLC stages 0 and A received
ablative/surgical treatment modalities such as surgical
resection, radiofrequency ablation, and transplant as first-
line treatment. Compared with the BRIDGE study, there
was a 19.2% increase in the use of surgical resection with
an accompanied 11.5% decrease in TACE.

In the BCLC B subpopulation, 53.6% of patients were
treated first using loco-regional therapies like TACE,
followed by 38.5% of patients receiving resection. There is
similar preference for the use of loco-regional therapy
and surgical resection in countries like China, Taiwan,
and Japan. A strong preference for the use of loco-
regional therapy over resection in this subpopulation
was observed in South Korea, Hong Kong, Australia, and
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New Zealand, which is evidenced by a 4.3% overall in-
crease in the use of other loco-regional therapies such as
radiation therapy compared with the BRIDGE cohort.
For BCLC C patients, only 20.1% of the patients re-
ceived systemic therapy as first-line therapy, whereas
36.8% of patients received loco-regional therapy, with
another 25% of patients receiving surgical resection. This
proportion is highly divergent from that captured in the
BRIDGE cohort, where a vast majority of 47.2% received
TACE and a 4% minority received sorafenib (see Dis-
cussion). At the country level, the preferred first-line
therapy is highly divergent. Countries like Taiwan
(48.2%), Singapore (50%), and Hong Kong (92.3%)
showed high preference for the use of systemic therapies
for BCLC C patients. Majority of patients in China, South
Korea, and Japan received loco-regional therapy, usually
TACE. Notably, 31.1% of patients were provided the best
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supportive care in China [13, 44]. A small minority of 41
patients (1.61%) were diagnosed at BCLC D.

Subsequent lines of treatment were provided for 33.9%
of BCLC 0 and A patients, 42.1% of BCLC B patients and
23.6% of BCLC C patients. This was seen especially for
patients from Singapore and Taiwan across all BCLC
stages, which potentially explains better survival out-
comes in these countries (Fig. 3).

Survival Analyses

OS from the first HCC diagnosis by BCLC stage is
shown in Figure 3 stratified by country. From INSIGHT,
the median OS (mOS) was 68.53 months (BCLC 0 and A),
20.99 months (BCLC B), 5.68 months (BCLC C), and
1.81 months (BCLC D). At the country level, mOS dif-
fered greatly. Patients from Australia and New Zealand,
Taiwan, Singapore, and Hong Kong consistently fared
better than the other countries, regardless of BCLC
staging. While univariate analyses suggest that patients
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with non-viral origins tend to fare worse than patients of
viral origins, this is no longer significant upon multi-
variate analysis. Treatment modality, however, remains a
significant prognostic factor for OS with multivariate
analysis (online suppl. Table 3; online suppl. Fig. 1).
Figure 4 is a bubble plot showing the mOS at the country
level stratified by BCLC staging, with the bubble size
indicating relative cohort size.

For BCLC 0 and A patients, mOS was the shortest in
China at 35.48 months and the best in Hong Kong
(mOS not met). South Korea and Japan fared worse
compared to mOS for the whole study (68.53 months),
while countries like Taiwan and Singapore had gen-
erally longer mOS. Multivariate analysis has shown that
patients who receive surgery have superior outcomes
(p < 0.05) compared to those who received loco-
regional therapies and palliative care with a mOS of
78.9 months compared to 56.5 months and 5.9 months,
respectively.
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BCLC B patients recorded the longest mOS in Hong
Kong at 64.10 months (see Discussion) and the shortest in
South Korea at 10.05 months. Countries like China and
Japan recorded mOS less than the median of the cohort
(20.99 months), while patients from Taiwan, Singapore,
Australia, and New Zealand performed better. Using
treatment with loco-regional therapy as the reference (mOS
of 19.7 months), BCLC B patients who received surgery
fared better with a mOS of 29.9 months, while patients who
received systemic therapy (11.1 months) and palliative care
(2.83 months) fared worse. The ALBI scoring profiles of
those who received surgery, loco-regional therapy, and
systemic therapy were similar (grade 2: 68.28%, 64.15%,
65.96%, respectively; online suppl. Table 5).

In BCLC C patients, the mOS was highest in the Aus-
tralia and New Zealand subpopulation at 23.39 months and
lowest in South Korea at 3.88 months. Apart from Hong
Kong and Australia/New Zealand, all other countries had
mOS within the range of 5.52-7.85 months. Within BCLC
C, it is notable that patients who received surgery had better
mOS of 16 months compared to those who received loco-
regional therapy (7.9 months), systemic therapy (5.6
months), and palliative care (2.7 months). 169 BCLC C
patients (25.9%) had presence of either extrahepatic me-
tastases or MVI upon HCC diagnosis. Patients who received
surgical resection with extrahepatic metastases (9.5%) had a
mOS of 10.6 months compared to those with MVI only
(45.4%) of 26.1 months and those with BCLC C with neither
extrahepatic metastases nor MVI (45.4%) of 34.9 months
(online suppl. Fig. 2) (see Discussion).

Discussion

The INSIGHT study describes an Asia-Pacific obser-
vational cohort of patients diagnosed with HCC between
2013 and 2019 and provided both retrospective and
prospectively collected data with high granularity in the
patient journey, including sequential lines of treatment
choices and outcomes. These data are attributable for
each BCLC stage in each country and serve as a rich
source of primary data to document and evaluate real-
world clinical practice in the management of HCC. To
enhance the value of the study, we compared data from
this study to data from the BRIDGE study in the pre-
ceding 7-year period to enable a head-to-head compar-
ison for the 4 countries (Japan, Taiwan, South Korea, and
China), where data from both BRIDGE and INSIGHT
were available and relevant. This allowed us to observe
any changes in HCC treatment approaches during the
period of 2005-2019.
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In age, gender, and etiology, the distribution between
the AP-BRIDGE and INSIGHT studies is largely con-
sistent. Differences between the cohort were observed in
comorbidities, alcohol consumption, tumor characteris-
tics, stage at diagnosis, and first-recorded treatment
modalities as described above. With respect to the BCLC
stages at HCC diagnosis, we observe a decrease in late
stage diagnosis from 47.3% in AP-BRIDGE to 31.5% in
INSIGHT. At the country level, this is observed partic-
ularly in South Korea and China. In South Korea, the
proportion of BCLC C patients at diagnosis was 53.0% in
the BRIDGE study but 26.5% in INSIGHT, showing a
sharp decrease in the proportion of late stage diagnosis
recorded in the second 7-year period. This decrease is also
validated by data from the Korean Nationwide Cancer
Registry (N = 1,558) which showed that in 2015, there
were 39.0% of newly diagnosed BCLC C patients, a figure
that is intermediary to the periods of BRIDGE and IN-
SIGHT [45]. In addition, the majority of INSIGHT pa-
tients from Taiwan (33.3%), Japan (34.6%), and Singa-
pore (41.3%) were diagnosed early, at BCLC stage A. This
could be reflective of effectiveness and success of sur-
veillance programs, influencing the trends of diagnosis of
HCC in those countries [33, 46].

There have been recent changes in the epidemiology of
HCC, and major risk factors for the development of HCC
have been in transition [1]. The prevalence of HBV and
HCV has been declining due to universal vaccination (for
HBV) and the introduction of anti-viral medications (for
HCV), while the prevalence of excess body weight and
type 2 diabetes mellitus (T2DM) is on the rise in many
regions. Data from the BRIDGE and the INSIGHT
showed that there was a slight decrease in prevalence of
HBV in HCC patients from 72.5% in AP-BRIDGE to
64.8% in INSIGHT. The INSIGHT, however, also showed
that an alarming proportion of 20.9% of patients reported
T2DM as a comorbidity, reflecting the rising prevalence
of metabolic liver disease. There is increasing evidence
that T2DM and HCC are closely linked due to their
association with obesity and impaired insulin sensitivity.
The concomitant increase in the prevalence of non-
alcoholic fatty liver disease (NAFLD) and metabolic
liver diseases should be mitigated through amendments
in management guidelines based on real-world
epidemiology [47].

Preferred first-line treatment options were different in
AP-BRIDGE and INSIGHT. These treatment variations
can be partly attributed to the number and selection of
sites in the studies [34]. The AP-BRIDGE only included
single sites from Japan, South Korea, and Taiwan, while
INSIGHT included a total of 5, 8, and 5 sites across the 3
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countries, respectively. In the AP-BRIDGE, the singular
sites selected in those 3 countries were led by principal
investigators who were hepatologists, whereas INSIGHT
included principal investigators with a range of special-
ties, including surgeons, medical oncologist, and inter-
ventional radiologists, and hence covers a wider range of
patients across the disease spectrum, which may explain
the varied treatment utility. In South Korea, resection was
reported as the preferred first-line treatment in INSIGHT
over TACE in AP-BRIDGE [45]. The vast difference in
the utility of TACE, for example, reflects the inclusion of a
range of specialty sites (surgery, hepatology, medical
oncology) in our study.

Within INSIGHT, additional analysis on the contribu-
tion of ethnicity, etiology, and first-line treatment options
was conducted to investigate if they impact the mOS as
observed (Table 1). Although Chinese was the dominant
ethnic group in 4 countries, country-level variation in mOS
was independent of ethnicity. In addition, multivariate
analysis shows that etiology was not a significant factor in
influencing survival outcomes. Instead, the observed het-
erogeneity in mOS recorded is attributable to the preferred
first-line treatment options offered to the patients. The
preferred first-line treatment utilized in the INSIGHT is
consistent with the recommendations of the latest BCLC
guidelines published in 2022, except for BCLC C patients
[24]. Patients with early HCC (BCLC 0 and A) largely
received curative treatment like resection and ablation in all
countries (82.5%). We observed high heterogeneity in the
largest measurable single tumor size across countries,
ranging from a median of 14 mm in Thailand to 40.5 mm in
China, potentially influencing mOS. Most BCLC B patients
receive loco-regional treatment like TACE and Y90 (53.6%),
but a significant proportion receives surgery (38.5%). Al-
though our data showed that patients who received surgery
performed better than those who received loco-regional
therapies, the superior mOS observed in Taiwan, Singapore,
and Hong Kong could also be attributed to the use of
multiple lines of treatment in those countries, which reflects
the importance of multidisciplinary care to provide better
outcomes for patients [15].

Within the BCLC C stage, we see strong country-level
variation in treatment, which is also a distinct change from
the BRIDGE study. While the BRIDGE study recorded low
utility of sorafenib as the first-recorded treatment (less
than 5% in China and Taiwan, 10% in South Korea, and
less than 10% in Japan), the INSIGHT shows the pref-
erential use of systemic therapies as the first-line treatment
for advanced stage patients in Taiwan, Singapore, and
Hong Kong (countries and territories previously not in-
cluded in the BRIDGE). This could be owing to increasing
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drug confidence and the market entry of sorafenib into
various countries. Furthermore, state subsidies contribute
greatly to the use of systemic therapies as well. In South
Korea, where sorafenib has become reimbursable, we
observe a corresponding increase in the utility of systemic
therapy in the country [48, 49]. Although survival analysis
by first-line treatment showed that patients who received
resection and loco-regional therapies had better outcomes,
very few of these patients had extrahepatic metastases
(10% in liver resection and 3.3% in loco-regional therapy),
which could therefore skew the results (online suppl.
Fig. 2). This highlights the heterogeneity of the BCLC C
group, which encompasses patients with either MVI or
extrahepatic metastases (or both) or neither, which have
different impacts on mOS [50]. In addition, as lenvatinib
was shown to be non-inferior to sorafenib as the first-line
treatment in unresectable HCC only from 2018 onward
[51], which was toward the end of data collection in the
INSIGHT study, these two studies, AP-BRIDGE and
INSIGHT, may not be sufficient to fully capture the
evolution of systemic therapy in Asia-Pacific. With the
recent positive results from pivotal trials such as the
IMBRAVE150 (with mOS of 19.2 months), IMBrave050,
and HIMALAYA studies, the use of systemic therapy in
HCC will continue to evolve, and the data from INSIGHT
will continue to serve as relevant comparators in the
coming decade for the implementation of new drugs that
are approved for use [52]. This suggests a need for future
registries to be conducted in order to accurately reflect the
changing practices of HCC management.

First-line treatment preference was also influenced
heavily by changes in national treatment guidelines.
There was a high preference for the use of resection
(46.5%) and TACE (21.7%) in Japan recorded during the
INSIGHT period. This preference is consistent with the
findings from the Report of the 22nd Nationwide Follow-
up Survey of Primary Liver Cancer in Japan (2012-2013,
N =19,209) [53], where 40.3% and 23.9% of the patients
received resection and TACE, respectively [53]. In Sin-
gapore, there is significant use of radiation therapy for
BCLC B (57.4%) and BCLC C (50%) patients as first-line
therapy in addition to sorafenib, consistent with the
guidelines published in 2021 [15, 54]. Further studies on
the extent of the effect of regional guidelines in influ-
encing reimbursement strategies may shed light on the
practice patterns reported in this study.

The primary strengths of the INSIGHT study are the
large patient population with a strict Asia-Pacific focus
(where the disease is endemic) and the capture of lon-
gitudinal real-world clinical practice data [3] across 9
countries that comprise both emerging and developed
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countries. As with every cohort study, however, the
INSIGHT also has its limitations. Since the data for the
retrospective part of the study is abstracted from medical
records, the robustness of data depends on the thor-
oughness of each site’s interpretation and documentation
of medical history, treatment, and response. Since each
country has its preferred staging system, such as the
HKLC and JIS, not every site utilizes the BCLC staging in
clinical practice; this leads to investigators’ interpretation
and judgment to stage patients to the BCLC staging.
Missing data and loss to follow-up are additional limi-
tations of cohort studies, although substantial efforts were
made to limit the amount of missing data. In addition,
like the BRIDGE, the INSIGHT is limited by potential site
selection bias which limits the generalizability of results.
The selected sites are tertiary referral centers, which are
expected to provide the highest standard of care available
in each country. In an attempt to maximize generalization
of results across countries, multiple sites with investi-
gators of different specialties were selected in order to be
more representative of the country as a whole.

In conclusion, the INSIGHT study describes a wide
spectrum of clinical management practices in HCC,
where patient demographics, differential costs, and pa-
tient access to therapies may lead to wide geographical
variations throughout the patient’s journey, from diag-
nosis to clinical outcome. The high heterogeneity in
patient outcomes reveals the need for more robust and
clinical management strategies to be designed and
adopted. As demonstrated by comparing data from
INSIGHT with AP-BRIDGE, the continued collection of
real-world clinical practice data will aid the under-
standing of the enormity of the disease burden and ep-
idemiology of HCC in Asia-Pacific. This influences future
prevention strategies, the monitoring of at-risk pop-
ulations, implementation of more holistic national
guidelines, and means to improve access to healthcare
[55]. These will contribute to the long-term goal of re-
ducing the burden of HCC in the Asia-Pacific region [56].
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