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Background: Previous studies demonstrated a promising prognosis in advanced
hepatocellular carcinoma (HCC) patients who underwent surgery, yet a consensus of
which population would benefit most from surgery is still unreached.

Method: A total of 496 advanced HCC patients who initially underwent liver resection
were consecutively collected. Least absolute shrinkage and selection operator (LASSO)
regression was performed to select significant pre-operative factors for recurrence-free
survival (RFS). A prognostic score constructed from these factors was used to divide
patients into different risk groups. Survivals were compared between groups with log-rank
test. The area under curves (AUC) of the time-dependent receiver operating
characteristics was used to evaluate the predictive accuracy of prognostic score.

Result: For the entire cohort, the median overall survival (OS) was 23.0 months and the
median RFS was 12.1 months. Patients were divided into two risk groups according to
the prognostic score constructed with ALBI score, tumor size, tumor-invaded liver
segments, gamma-glutamyl transpeptidase, alpha fetoprotein, and portal vein tumor
thrombus stage. The median RFS of the low-risk group was significantly longer than that
of the high-risk group in both the training (10.1 vs 2.9 months, P<0.001) and the validation
groups (13.7 vs 4.6 months, P=0.002). The AUCs of the prognostic score in predicting
survival were 0.70 to 0.71 in the training group and 0.71 to 0.72 in the validation group.

Conclusion: Surgery could provide promising survival for HCC patients at an advanced
stage. Our developed pre-operative prognostic score is effective in identifying advanced-
stage HCC patients with better survival benefit for surgery.
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INTRODUCTION

Yearly, about 365 thousand new cases of hepatocellular
carcinoma (HCC) patients are diagnosed in China, and 319
thousand patients die of HCC (1, 2). The high morbidity and
mortality make HCC a huge disease burden in China.
Accordingly, over 50% of HCC patients are in an advanced
stage at the first diagnosis (3). Patients at an advanced stage
usually have a poor prognosis, especially those accompanied with
macrovascular invasion.

No treatment was proven to be effective for advanced HCC
patients until a large randomized clinical trial (RCT) claimed
that sorafenib could prolong the overall survival (OS) of HCC
patients at an advanced stage in 2008 (4). Later, lenvatinib was
also introduced into the first-line treatment in 2018 (5).
However, the median OS was only 8.1-9.8 months for patients
with macrovascular invasion, which was far from satisfactory.

Over the past decade, lots of effort has been made to search
for other approaches to improve the survival of advanced HCC
patients. Resection is the most frequently applied curative
treatment of HCC and is also generally performed among
advanced-stage HCC patients in real clinical practice (3, 6).
Patients were about three times more likely to receive resection
than sorafenib (6). Evidence also showed that advanced HCC
patients who underwent resection could have a significantly
better survival than those in the non-resection group (7, 8).
This was especially true for patients with macrovascular
invasion, where the median survival could be prolonged by
1.77 years in the resection group if the patients had Child-
pugh A stage liver function (9). Despite the reported survival
benefits, the recommendation of surgery in advanced HCC is
quite controversial. The guidelines of the American Association
for the Study of Liver Diseases (AASLD) and the European
Association for the Study of the Liver (EASL) took advanced
HCC as a contradiction to surgery (10, 11). However, the
guidelines of the Asian Pacific Association for the Study of the
Liver (APASL) and the Japan Society of Hepatology (JHS) agreed
that resection could be performed in some advanced HCC
patients (12, 13). The differences between guidelines might be
due to the huge heterogeneity within advanced HCC. Although
some advanced HCC patients could reach a median survival of
more than 4 years, others might have a similar survival with
sorafenib treatment but still experience an invasive treatment
procedure (9, 14–17). Therefore, finding out a super-selection of
the population who might benefit most from surgery pre-
operatively would help in proper treatment selection for
advanced HCC patients.

Many factors influence the survival of advanced HCC patients,
including tumor number, cancer cell differentiation, etc. (18). One
of the most important prognostic factors is the stage of
macrovascular invasion, especially the portal vein tumor
thrombosis (PVTT). A study including 2093 advanced HCC
patients showed that median survival could range from 0.91 to
4.13 years due to the different stages of PVTT (Vp4 to Vp1) (9).
The stage of PVTT also influences the type and extent of surgery.
Therefore, taking the stage of PVTT into consideration is
necessary for the management of advanced-stage HCC patients.
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An EHBH-PVTT scoring system was established recently using
four elements to predict survival in advanced HCC patients (19).
However, the stage of PVTT was described in this study instead of
being selected as a prognostic factor. To our knowledge, none of
the published studies have evaluated the prognostic effect of the
stage of PVTT.

Therefore, this article retrospectively analyzed HCC patients
at an advanced stage who underwent resection, aiming to
establish a prognostic score based on the stage of PVTT and
other pre-operative clinical factors and to give some evidence on
proper candidate selection for resection in advanced HCC.
METHOD

Patients Selection
This is a retrospective study based on a prospectively collected
database from the First Affiliated Hospital of Sun Yat-sen
University. From May 30th, 1995 to June 1st, 2017, 3 168 HCC
patients who initially underwent liver resection were consecutively
collected. HCC were diagnosed following the guidelines of the
time (20–22). The inclusion criteria were as follows: a) primary
HCC without previous treatment, b) Barcelona Clinic Liver
Cancer (BCLC) stage C (23), c) Child-pugh stage A-B, and d)
Eastern Cooperative Oncology Group (ECOG) grades 0-1. The
exclusion criteria were: a) extrahepatic metastasis, b) patients who
underwent palliative resection, or c) data of enhanced computed
tomography (CT) or magnetic resonance (MR) not available.
Eventually, 496 patients were included in this study.
Data Collection
At least 1 instance of enhanced CT or MR was performed within
1 month before resection for each patient. Tumor size, tumor
number, and the stage of PVTT and hepatic vein tumor
thrombus (HVTT) were evaluated on CT or MR, by two
radiologists with over 5 years of experience. The stage of
PVTT and HVTT were defined according to the stage system
in Japan (18). PVTT were categorized as PVTT 4 (portal invasion
at the main portal trunk), PVTT 3 (portal invasion at the first
order branch), PVTT 2 (portal invasion at the second order
branch), PVTT 1 (portal invasion at the third or more peripheral
branch), and PVTT 0 (absence of portal invasion). HVTT were
categorized as HVTT 3 (tumor thrombosis in the inferior vena
cava), HVTT 2 (tumor thrombosis in a main hepatic vein),
HVTT 1 (tumor thrombosis in a peripheral hepatic vein), and
HVTT 0 (absence of HVTT). Patient characteristics including
age, gender, and ECOG performance status at the time of surgery
were collected. Latest results of laboratory tests, including levels
of alpha fetoprotein (AFP), platelet (PLT), hemoglobin (HB),
albumin (ALB), total bilirubin (TB), alanine transaminase
(ALT), aspartate aminotransferase (AST), gamma-glutamyl
transpeptidase (GGT), and prothrombin time (PT), were
collected before surgery. Status of ascites, splenomegaly, and
varicosity were also included in the analysis. Portal hypertension
(PHT) was defined as esophageal varices or splenomegaly
associated with a platelet count lower than 100×109/L (24).
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The BCLC stage and Child-pugh grade were derived based on the
radiology and laboratory findings.

Treatment and Follow-Up
Surgery was performed under general anesthesia by surgeons
with 10–40 years of experience. The type of surgery was decided
according to a routine discussion for each patient in the
Department of Liver Surgery. Anatomic or non-anatomic
resection was decided according to the tumor burden and liver
function of the patients. The surgical approach was chosen based
on the liver remnant, tumor location, and preference of the
operator. Intraoperative ultrasound (US) was used to assist in
operative evaluation.

Evaluation of recurrence was performed at the first month
after initial resection and was repeated every 3 months for the
first two years, and 3-6 months thereafter. Either US or CT was
performed for evaluation during the follow-up. Once a focal in
liver was detected by the US, the patient would receive CT or MR
for further diagnosis. Recurrence was evaluated according to the
criterion of HCC diagnosis in the EASL guideline. Treatment
recommendations for recurrent HCC was made by the physician
after evaluation of the tumor burden, liver function, and patient’s
common status. Curative treatments were recommended if
possible, and the final decision was made by the patient.

Statistical Analysis
Patients were randomly divided into the training group (n=347)
and the validation group (n=149) by a ratio of 7:3. Normal
distribution test was performed for continuous variables.
Continuous variables that obey normal distribution were
presented as means ± SD and others as median and quartile.
Categorical variables were presented as numbers and
percentages. Differences between the training group and
validation group were compared with the t-test for continuous
variables and c2 test for categorical variables.

Recurrence-free survival (RFS) was defined as the time
interval from the date of surgery to the date of first radiology
confirmed recurrence according to the modified response criteria
in solid tumors (25), the date of death from any cause, or to the
date of the last follow-up visit. Overall survival (OS) was defined
as the time interval from the date of surgery to the date of death
from any cause or to the date of the last follow-up visit. The
predicting model for RFS was constructed with the data of the
training group. Least absolute shrinkage and selection operator
(LASSO) regression followed by a stepwise analysis were
performed to select factors to build the model. Time
dependent Receiver Operating Characteristic (ROC) curve was
used to calculate the area under the curve (AUC) for the
evaluation of the model in both the training and the validation
group. The cutoff was set to achieve the highest accuracy in the
training group and was then applied to the validation group.
Patients would be divided into the high-risk group and the low-
risk group with this cutoff. Survival curves of RFS and OS in
different risk groups were generated by the Kaplan–Meier
method and compared by the log-rank test. Subgroup analyses
were also performed according to whether the patients had the
condition of ascites or PHT or thrombocytopenia or in Child-
Frontiers in Oncology | www.frontiersin.org 3
Pugh class B. Statistical significance was considered as a two-
sided P value of less than 0.05. The above statistical analysis was
performed with the STATA/MP 14.0.
RESULT

Patient Characteristics
Baseline characteristics of the training and validation groups
were shown in Table 1. After excluding 85 patients with
palliative resection, a total of 496 patients were enrolled. The
majority of patients with HVTT were in HVTT 2 stage. As for
the category of PVTT, only 17 patients had PVTT in the main
trunk (3.4%). PVTT 2 and 3 stage accounted for 31.0% and
25.0% of all patients, respectively. Only 3.7% of the patients had a
history of HCV affected, and 86.7% of the patients were HBsAg-
positive. The majority of patients were in Child-Pugh stage A
(90.1%). And most of the patients had tumors larger than 5cm
(85.3%). The pre-treatment characteristics were similar between
the training group and the validation group, except that the ratio
of multiple lesions was higher in the training group (40.6% vs
29.5%, P=0.019).

Survival Outcomes
The median RFS of all patients in this study was 12.1 months,
and the median OS was 23.0 months. One-year, 2-year, and 3-
year RFS rates were 51.3%, 29.6%, and 23.4%, respectively. The
corresponding rates of OS were 65.4%, 49.5%, and 42.4%,
respectively. Survival rates were significantly different between
PVTT 0-2 and PVTT 3-4. The median RFS was 6.3 months for
patients with PVTT 0-2 and 3.5 months for patients with PVTT
3-4 (P<0.001). The corresponding median OS was 32.9 months
and 12.1 months, respectively (P<0.001).

Survival Outcomes Development and
Validation of a Prognostic Score
The score model was established based on the RFS data of the
training group. Eventually, six factors were selected, which were
the ALBI score (26), tumor size, the number of invaded liver
segments, GGT, AFP, and the PVTT stage. The mark sheet was
presented in Table 2. The score for each factor was determined
by the coefficient in the stepwise Cox regression. Cutoff of the
prognostic model was set to be 14, which could achieve the best
AUC of the ROC curves. Patients in the training group were then
divided into the low-risk group (score<14, n=148) and the high-
risk group (score≥14, n=199). Median RFS of the low-risk group
was significantly longer than that of the high-risk group (10.1 vs
2.9 months, P<0.001) (Figure 1A). The 6-month, 1-year, and 2-
year RFS rates were 60.7%, 46.3%, and 38.0% for the low-risk
group while the corresponding rates were only 27.4%, 19.4%, and
12.2% in the high-risk group, respectively. ROC curves for 6-
month, 1-year, and 2-year RFS rates were presented in Figure 2.
The corresponding AUCs were 0.71, 0.70, and 0.71 in the
training group. Median OS was 44.3 months in the low-risk
group, and only 13.1 months in the high-risk group (P<0.001)
(Figure 1B).
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In the validation group, 53 patients were in the low-risk group
while 96 were in the high-risk group. Median RFS was 13.7
months for the low-risk group and 4.6 months for the high-risk
group (P=0.002) (Figure 3A). The 6-month, 1-year, and 2-year
RFS rates were 75.1%, 51.8%, and 34.7% for the low-risk group.
The corresponding rates were 40.2%, 26.8%, and 18.5% in the
high-risk group, respectively. ROC curves for 6-month, 1-year,
and 2-year RFS rates were presented in Figure 4. The
corresponding AUCs were 0.72, 0.71, and 0.71 in the validation
group. Median OS was not reached for the low-risk group but was
18.7 months for the high-risk group (P=0.001) (Figure 3B).
TABLE 1 | Baseline characteristics of the training group and the validation group.

Variables Total Training Validation P value

Age (years) ≤65 434(87.5%) 305(87.9%) 129(86.6%) 0.684
>65 62(12.5%) 42(12.1%) 20(13.4%)

Tumor size (cm) <=5 73(14.7%) 52(15.0%) 21(14.1%) 0.797
>5 423(85.3%) 295(85.0%) 128(85.9%)
Median (IQR) 9.6 (6.5, 12.7) 9.6 (6.5, 12.9) 9.4 (6.4, 12.0) 0.552

Splenomegaly No 275(55.4%) 187(53.9%) 88(59.1%) 0.288
Yes 221(44.6%) 160(46.1%) 61(40.9%)

Ascites No 448(90.3%) 309(89.0%) 139(93.3%) 0.143
Yes 48(9.7%) 38(11.0%) 10(6.7%)

Child-Pugh stage A 447(90.1%) 312(89.9%) 135(90.6%) 0.813
B 49(9.9%) 35(10.1%) 14(9.4%)

ALBI score ≤-2.6 203(40.9%) 140(40.3%) 63(42.3%) 0.688
>-2.6 293(59.1%) 207(59.7%) 86(57.7%)

Tumor number Single 311(62.7%) 206(59.4%) 105(70.5%) 0.019
Multiple 185(37.3%) 141(40.6%) 44(29.5%)
Median (IQR) 1.0 (1.0, 3.0) 1.0 (1.0, 4.0) 1.0 (1.0, 2.0) 0.003

PHT No 424(85.5%) 296(85.3%) 128(85.9%) 0.861
Yes 72(14.5%) 51(14.7%) 21(14.1%)

AFP (ng/mL) ≤200 190(38.3%) 141(40.6%) 49(32.9%) 0.104
>200 306(61.7%) 206(59.4%) 100(67.1%)

PVTT class 0-2 355(71.6%) 252(72.6%) 103(69.1%) 0.429
3-4 141(28.4%) 95(27.4%) 46(30.9%)

HVTT class 0-1 359(72.4%) 251(72.3%) 108(72.5%) 0.973
2-3 137(27.6%) 96(27.7%) 41(27.5%)

NLR ≤2.2 206(41.5%) 143(41.2%) 63(42.3%) 0.824
>2.2 290(58.5%) 204(58.8%) 86(57.7%)

PLT (109/L) ≤100 29(5.8%) 18(5.2%) 11(7.4%) 0.339
>100 467(94.2%) 329(94.8%) 138(92.6%)

ALB (g/L) >35 375(75.6%) 265(76.4%) 110(73.8%) 0.545
≤35 121(24.4%) 82(23.6%) 39(26.2%)

TB (umol/L) ≤34.2 464(93.5%) 324(93.4%) 140(94.0%) 0.807
>34.2 32(6.5%) 23(6.6%) 9(6.0%)

ALT (U/L) ≤40 241(48.6%) 166(47.8%) 75(50.3%) 0.610
>40 255(51.4%) 181(52.2%) 74(49.7%)

AST (U/L) ≤40 179(36.1%) 124(35.7%) 55(36.9%) 0.802
>40 317(63.9%) 223(64.3%) 94(63.1%)

GGT (U/L) ≤50 72(14.5%) 49(14.1%) 23(15.4%) 0.703
>50 424(85.5%) 298(85.9%) 126(84.6%)

HB (g/L) ≤120 107(21.6%) 81(23.3%) 26(17.4%) 0.144
>120 389(78.4%) 266(76.7%) 123(82.6%)

HBsAg missing 3(0.6%) 1(0.3%) 2(1.3%) 0.258
negative 63(12.7%) 42(12.1%) 21(14.1%)
positive 430(86.7%) 304(87.6%) 126(84.6%)
Febru
ary 2021 | Volume 11 | Article
IQR, interquartile range; PHT, portal hypertension; AFP, alpha fetoprotein; HVTT, hepatic vein tumor thrombosis; PVTT, portal vein tumor thrombosis; NLR, neutrophil to lymphocyte ratio;
PLT, platelet; ALB, albumin; TB, total bilirubin; ALT, alanine transaminase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transpeptidase; HB, hemoglobin.
TABLE 2 | The mark sheet of pre-operative score.

Variable Score

ALBI score>-2.6 3
Tumor size >5cm 4
Tumor invaded liver segments ≥3 2
GGT >50U/L 4
AFP >200ng/mL 3
PVTT stage 3-4 3
Low-risk: sum of the score less than 14; High-risk: sum of the score no less than 14.
GGT, gamma-glutamyl transpeptidase; AFP, alpha fetoprotein.
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Subgroup analysis showed that, for patients with ascites,
PHT, thrombocytopenia, or in Child-Pugh class B (128 out of
497), the RFS of the low-risk group was significantly higher
than that of the high-risk group (10.0 vs. 3.3 months, P<0.001).
Results were similar in patients without these conditions
(RFS in low-risk group vs. high-risk group: 11.6 vs. 3.6
months, P<0.001).
Frontiers in Oncology | www.frontiersin.org 5
DISCUSSION

In this study, we established a pre-operative prognostic score for
advanced HCC patients to select an appropriate population at
the advanced stage who could gain survival benefit from surgery.
The score was easy to obtain with pre-operative clinical data and
was well validated.
A B

FIGURE 1 | Kaplan-Meier survival curves of the survival outcome in the training group. The recurrence free survival (A) and the overall survival (B) were both
significantly longer in the low-risk group.
FIGURE 2 | The Receiver Operating Characteristic curves of the 6-month, 1-year, and 2-year recurrence free survival of the training group. The areas under curve
were 0.71, 0.70, and 0.71, respectively.
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Nowadays, systemic treatments are still the standard treatment
for advanced stage HCC patients. Yet advanced HCC patients who
undergo standard treatment are expected to have a median
survival of only 8-13.6 months (4, 5, 27). In this article,
advanced stage HCC patients who received resection could
reach a median OS of 23.0 months, with 1-year and 3-year OS
rates of 65.4% and 42.4%. These results are similar to a previous
high-quality meta-analysis, with 1-year and 3-year OS rates of 62%
Frontiers in Oncology | www.frontiersin.org 6
and 42% for BCLC stage C patients (28). However, the survival
result in our center is better than that reported in the EHBH-
PVTT study (19), which was only 17.0 months even in the low-
risk group. This might be due to the fact that the EHBH-PVTT
study included more patients with PVTT 3 and mixed all PVTT
stages together. However, survival outcomes could be distinct for
patients with different PVTT stages (9). According to data in our
center, patients with PVTT 2 had a median OS of 24.5 months,
A B

FIGURE 3 | Kaplan-Meier survival curves of the survival outcome in the validation group. The recurrence free survival (A) and the overall survival (B) were both
significantly longer in the low-risk group.
FIGURE 4 | The Receiver Operating Characteristic curves of the 6-month, 1-year, and 2-year recurrence free survival of the validation group. The areas under curve
were 0.72, 0.71, and 0.71, respectively.
February 2021 | Volume 11 | Article 569515
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compared to only 10.6 months for patients with PVTT 3
(P=0.014). Neglection of the PVTT stages might lead to
inadequate evaluation of survival benefit.

To our knowledge, this article is the first to establish a prognostic
score on the basis of PVTT stage to help select a group of advanced
HCC patients receiving surgery with a promising survival benefit.
The score was based on pre-treatment clinical data so that patients
could be divided into a high-risk group and a low-risk group before
treatment selection. The median RFS of patients in the low-risk
group was 10.9 months, and the median OS could reach 44.3
months, which was quite close to the OS of patients receiving
resection in BCLC stage B in previous studies (29–31). The
subgroup analysis of the phase III RCT of Sorafenib showed that
no subgroup could achieve an OS longer than 15months (32). Local
therapy, such as transarterial chemoembolization (TACE), could
achieve a median survival ranged from 13 to 35 months for non-
TACE refractory patients (33). Survival for TACE-refractory
patients was only 7 to 10.5 months. Despite the lack of direct
comparison in this study, the survival advantage of resection in the
low-risk group seemed to be superior to non-surgical treatments.
The main cause of this promising result might be that resection has
an obvious advantage in reducing tumor burden. Patients in the
low-risk group tend to have better liver function, smaller tumors,
and PVTT within the second order or more peripheral branch,
which means anatomic resection (AR) is easier to achieve. AR is
capable of eradicating potential micrometastases surrounding
tumors (34), and was proven to be capable of providing better
survival than non-AR (35). This might also contribute to the
significant survival superiority of the low-risk group. Therefore,
we recommend resection for advanced HCC patients who are
estimated as low risk according to our score. On the other hand,
the median OS for the high-risk group was 13.1 months, and the
median RFS was only 2.9 months. One of the determining factors
for the poor outcomes might be that more patients in the high-risk
group had PVTT in the main trunk or the first-order branch. A
previous study reported that the median survival was 0.91 years for
patients with PVTT 4 and 1.58 years for patients with PVTT 3 (9).
Radical removal of tumor thrombosis was difficult for these patients,
which might cause an early recurrence. Therefore, resection should
be carefully performed due to the limited survival and higher
probability of severe complication in these patients. Prognosis of
other treatments for these patients were incompetent as well. Jeong
et al. investigated the efficacy of Sorafenib in patients with PVTT 3-4
and the median OS was only 3.1 months (36). TACE could achieve
amedian survival of 6.1 to 7.49months, yet this is still unsatisfactory
(37, 38). Further studies on other treatment strategies for this
population are urgently needed. In our study, although the RFS
were significantly different in the two groups, the median RFS was
only 10.9 months even in the low-risk group. Although long-term
survival could be achieved in selected advanced HCC patients, the
recurrence rate was still quite high after resection. Evaluation of
adjuvant and neoadjuvant therapies might be helpful to prolong
survival for this population.

The composition of this score covers the three aspects of liver
function, extent of the surgery, and tumor burden, which are also
elements physician would consider clinically. The ALBI score
Frontiers in Oncology | www.frontiersin.org 7
and the level of GGT represent the liver function of the patient.
The ALBI score involving bilirubin and albumin level was
constructed in 2015 and was well validated in HCC patients
(26, 39). The previous published EHBH-PVTT score selected
bilirubin as the aspect of liver function. We considered our score
might reflect liver function better. The number of tumor-invaded
liver segments is the decisive factor of the planned extent of
surgery and was only included in our score system. As for the
tumor burden, most of the elements were similar in the two
scores, except that we used the stage of PVTT as one of the
prognostic factors. As mentioned above, survival differed a lot
within different stages of PVTT. The EHBH cohort also
concluded that stages of PVTT was associated with disease-free
survival, yet this factor was not used for score construction. This
might be due to the fact that the EHBH score used prognostic
factors for OS while our score used factors for RFS. OS was
largely affected by the status and treatment of recurrent tumors,
which might cause bias in the retrospective analysis. Therefore,
we considered that the construction of a prognostic score is
better if based on RFS.

It is interesting that with a cutoff value of 14 in our score
system, patients with poor liver function were all in the high-risk
group even with smaller tumors, less invaded liver segments,
lower AFP, and no PVTT in the main trunk or first-branches.
Things were quite different in the prognostic system in early
stages, where the tumor characteristics accounted for the
majority of the prognostic model (40, 41). It seems that for
patients in the advanced stage, liver function is the main limiting
factor for long-term survival. Performance of surgery in patients
with poor liver function should be considered with caution in the
advanced stage.

There exist some limitations to this article. First, the approach
of resection was not discussed in this article. Several studies
showed that the approach of resection affected survival after
surgery (42, 43). However, most patients in the advanced stage
would receive open abdominal surgery for the complexity of the
disease. Therefore, this might not affect the practicability of the
prognostic score. Second, we did not make a comparison of
resection to the standard treatment of advanced HCC in the two
risk groups. This is because the proportion of patients receiving
Sorafenib is quite low due to the limited cost-effectiveness.
Further studies are needed for this comparison. Third, it
should be noted that several conditions were not included
during the development of the score, such as patients without
preserved liver function (Child-Pugh score>8) and patients with
extrahepatic metastasis. Clinically, curative resection on these
patients were considered extremely difficult or might cause
severe post-surgery complications. Evaluation on these patients
was not practical. Therefore, this article only discussed long-term
OS in patients who were evaluated as resectable clinically. Last,
this study was conducted based on a single center cohort in
China. Therefore, the generalizability of our results is limited in
western populations and needs further validation.

In conclusion, we established an effective pre-operative score
that could help to select a group of advanced HCC patients who
might benefit from liver resection with promising long-term
February 2021 | Volume 11 | Article 569515
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survival. We recommended resection for patients in the low-
risk group.
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