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Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is a common malignant tumor worldwide. Many
regions across the world have issued various HCC diagnosis and treatment protocols to
improve the diagnosis and targeted treatment of patients with HCC. However, real-
world studies analyzing the practice, application value, and existing problems

of the China Liver Cancer (CNLC) staging system are scarce.

AIM
This study aimed to analyze the current situation and problems associated with the

Guidelines for Diagnosis and Treatment of Primary Liver Cancer in China.

METHODS

We collected the medical records of all patients with HCC admitted to the First
Affiliated  Hospital of Zhengzhou  University from  January 1, 2011, to
December 31, 2019, and recorded the hospitalization information of those patients until
December 31, 2020. All information on the diagnosis and treatment of the target
patients was recorded, and their demographic and sociological characteristics,
CNLC stages, screening situations, and treatment methods and effects were analyzed.

The survival status of the patients was obtained from follow-up data.

RESULTS

This study included the medical records of 3,022 patients with HCC. Among these
cases, 304 patients were screened before HCC diagnosis; their early-stage diagnosis rate
was 69.08%, which was significantly higher than that of patients with HCC who
were diagnosed without screening and early detection (33.74%). Herein, patients with
no clinical outcome at discharge were followed up, and the survival information
of 1,128 patients was obtained. A Cox model was used to analyze independent risk

factors affecting overall survival, which were revealed as age >50 years, no screening,




alpha- fetoprotein >400 ng/mL, Child-Pugh grade B, and middle and late CNLC
stages. Based on the Cox model survival analysis, patients with HCC identified via
screening had significant advantages in overall survival and tumor-free survival after

hepatectomy.

CONCLUSION
Early diagnosis and treatment can be achieved by screening groups

at high risk for HCC based on the guidelines; however, real-world compliance is poor.
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Core Tip: Core tip: This retrospective study evaluated the current situation and
problems associated with the Guidelines for Diagnosis and Treatment of Primary Liver
Cancer in China. The findings revealed that 70% of HCC treatmentsat the First
Affiliated  Hospital of Zhengzhou  University were performed  according
to the guidelines. Patients who underwent liver resectionin accordance with the
guidelines had a significant survival advantage. Furthermore, screening for HCC high-
risk groups according to the guidelines can achieve early diagnosis and treatment;

however, real-world compliance is poor.

INTRODUCTION

Hepatocellular carcinoma (HCC) is a common malignant tumor worldwide.
According to 2020 data from the GLOBOCAN database, the global incidence of liver

cancer ranked sixth among all malignant tumors, and its mortality ranked third['l. In a




recent study, the 1-, 3-, 5-, and 10-year survival rates of HCC in Asian countries were

34.8%, 19%, 18.1%, and 4.1%, respectively2l. Many regions worldwide have issued HCC
diagnosis and treatment protocols, such as the Barcelona Clinic Liver Cancer (BCLC)

d Hong Kong Liver Cancer (HKLC)staging systemsand guidelines from
the European Association for the Study of the Liver (EASL), the Asian-Pacific
Association for the Study of the Liver (APASL), and the Japan Society of Hepatology
(JSH), to improve the diagnosis and targeted treatment of patients with HCCB-7.
However, no unified, widely recognized staging scheme applies to all populations
worlﬁwide.

Liver cancer is the fourth most common malignancy and the second leading cause
of cancer-related deaths in Chinal8l. Therefore, based on the current situation of HCC
diagnosis, multidisciplinary compre ive treatment, and research in China, the
National Health Commission issued Guidelines for Diagnosis and Treatment of Primary
Liver Cancer in China in 20170 (referred to as ‘the guidelines’ hereafter) and updated
them in 2019 and 20220101, Based on the liver function status, the tumor size, number,
and invasion; and the general conditions of patients with HCC, a China Liver Cancer
(CNLC) staging system was proposed for the Chinese population, including CNLC
stages Ia, Ib, Ila, Ilb, IIla, IIIb, and IVI®'°l. The method of CNLC staging was first
published in 2017l Due to the short period since its publication, currently, there are no
real-world studies on diagnosing and treating patients based on CNLC staging. Only a
few studies have been performed on specific treatment methods in different
CNLC stagesl!-13l. The screening of high-risk HCC groups and the diagnosis and
treatment of patients with HCC are also recommended by the guidelines. Some studies
have analyzed the situations of patients with HCC undergoing liver resection (LR) or
interventional therapy based on CNLC stagingl!-13], In a comparative study, Vitaleet
al.l found that CNLC staging was superior to BCLC staging as a prognostic staging
system. However, these studies were traditional randomized controlled trials or
comparative studies in literature reviews, and they only included patients who

underwent LR or interventional therapy. There are some real-world studies on BCLC




staging in clinical practice, but none existon the practice of CNLC staging in real
clinical settings in Chinall517l. Therefore, real-world studies analyzing the practice,
application value, and existing problems of CNLC staging in China’s real clinical
environment are lackingll?l. Hence, we aimed to analyze the current situation and
problems associated with Guidelines for Diagnosis and Treatment of Primary Liver Cancer in
China.

In this study, inpatients withliver cancer from the First Affiliated Hospital of
Zhengzhou University, the largest hospital in China, were selected as the study group.
The hospital is also home tothe National Regional Liver Cancer Diagnosis and
TreatmelaCentre and the National Liver Transplant Centre. We collected the complete
medical records of all patients with HCC who were diagnosed and treated in the
hospital from January 1, 2011, to December 31, 2019, and the hospitalization information
of these patients was recorded until December 31, 2020. The data collected from the
large sample of patients with HCC were classified into CNLC stages to evaluate the
compliance between CNLC staging and real-life clinical diagnosis and treatment in
China. These data were also used to systematically review and analyze the diagnosis
and treatment of Chinese patients with HCC in the real world and identify the current
situation and problems associated with the guidelines for HCC diagnosis and treatment
in China to provide a reference to further optimize the screening, diagnosis, clinical

staging, and treatment of HCC.

MATERIALS AND METHODS

The statistical methods of this study were reviewed by Cheng Cheng from the

Department of Epidemiology and Health Statistics at Zhengzhou University.

Primary and secondary outcomes
The main research results of this paper show thatcompliance in the clinical
application of the Chinese guidelines for HCC diagnosis and treatment is good,

screening compliance is poor, and following the guidelines for screening and treatment




can help patients to obtain certain survival benefits. This study also found that patients
who underwent hepatectomy according to the guidelines had a significant advantage in
tumor-free survival compared with those whose treatmentdid not follow the
guidelines.

Study design and target population

This was a real-world retrospective study based on the medical records system of
the First Affiliated Hospital of Zhengzhou University.

The inclusion criteria involved patients 1) with a final diagnosis of HCC, 2)
aged 218 years at HCC diagnosis, 3) who had not received a related treatment in other
hospitals before being diagnosed with HCC, 4) without complications with other
serious immune system diseases, such as human immunodeficiency virus, syphilis,
and leukemia, 5) without other malignant tumors, and 6) with complete clinical data.

The exclusion criteria included patients 1) without a final diagnosis of HCC, 2) with
a diagnosis of intrahepatic cholangiocarcinoma (ICC) or HCC-ICC, 3) aged <18 years, 4)
with HCC diagnosed and treated in other hospitals, 5) with HCC diagnosed before
January 1, 2011, 6) with other severe immune system diseases, 7) with other
malignant tumors, and 8) with missing clinical data that could not be staged.

The guidelines define HCC as a malignant tumor of liver cells, while ICC refers to
cancer of the intrahepatic bile duct branch lined with complex epithelial cells. The most
common malignancies of ICC are adenocarcinomas. As this was a retrospective
study, the patients included those who had been definitively clinically diagnosed with
HCC and excluded those clinically diagnosed with ICC and HCC-ICC.

This study was approved (ZZUIRB2022-151) by Zhengzhou University.
In accordance with national legislative and institutional requirements, participation in
the study did not require written informed consent. The general guarantor of the study
ensured the protection and confidentiality of the original data and examined the data
analysis. This study was performed in accordance with the moral principles of the

Declaration of Helsinki.




Data collection

The main data collected included patients” demographic characteristics, imaging
and serological reports, treatment plans, and prognoses that could be traced back.

(1) The following demographic and sociological characteristics were collected:
1) hospitalization number, 2) sex, 3) age, 4) dates of admission and discharge, 5) clinical
status at discharge, 6) presence of chronic diseases (e.g., hypertension, diabetes, and
stroke), 7) presence of a family history of cancer, 8) presence of chronic viral hepatitis,
9) presence of cirrhosis, and 10) whether the patient was screened for HCC.

(2) The patients’ imaging diagnostic reports included computed tomography and
magnetic resonance imaging findings, liver biopsy records, and intraoperative images
when diagnosed with HCC. The data collected included: 1) number of tumors, 2)
maximum diameter of a single tumor, 3) presence of extrahepatic or lymph node
metastasis, 4) degree of tumor differentiation, 5) presence of ascites and its severity, and
6) presence of portal hypertension.

(3) The serological reports of the patients included: 1) alpha- fetoprotein (AFP), 2)
total bilirubin, 3) albumin levels, and 4) prothrombin time. The AFP level in CNLC
staging recommended by the guidelinesis divided into threel®1: AFP <20, 20-
400, and >400 (ng/mL); according to the guidelines, an AFP level >400 ng/mL
is considered significantly increased.

(4) The treatment information collected included: 1) whether the patients accepted
surgical treatment and the method, which included LR, radiofrequency ablation (RFA),
liver transplantation (LT), and transcatheter arterial chemoembolization (TACE), and 2)
whether the patients used oral anti-tumor drugs and the dosage regimen.

(5) Patient survival: For patients with no clinical outcome in the hospital, we followed
up with their families via telephone to determine the survival status of the patients. The
main contents of the follow-up included: 1) whether the patients
survived until December 31, 2020, and 2) if the patient died, the cause and time of death

were noted.




Data analysis
CNLC staging

We performed CNLC staging according to the guidelines, as follows: CNLC Ia
stage: performance status (PS): 0-2, Child-Pugh A/Bliver function, single tumor,
diameter <5 cm, with no vascular tumor thrombus and extrahepatic metastasis on
imaging. CNLC stage Ib: PS 0-2, Child-Pugh A/Bliver function, single tumor,
diameter >5 cm, ortwo to three tumors, maximum diameter <3 cm, withno
vascular tumor thrombus and extrahepatic metastasis. CNLC stage Ila: PS 0-2, Child-
Pugh A/Bliver function, two to three tumors, maximum diameter >3 cm, with no
vascular tumor thrombus and extrahepatic metastasis. CNLC stage IIb: PS 0-2, Child-
Pugh A/B liver function, tumor number 24, status regardless
of tumor diameter, with no vascular tumor thrombus and extrahepatic
metastasis. CNLC stage IIla: PS 0-2, Child-Pugh A/Bliver function, tumor status
regardless of vascular tumor thrombus and no extrahepatic metastasis. CNLC
stage IIIb: PS 0-2, Child-Pugh A/B liver function, regardless of tumor status, whether
there was vascular tumor thrombus on imaging, and extrahepatic metastasis. CNLC
stage IV: PS 34 or  Child-Pugh Cliver function, regardless
of tumor status, with presence or absence of vascular tumor thrombus on imaging and
presence or absence of extrahepatic metastasisl®!?l. Patients with CNLC stages Ia, Ib,
and Ila are generally considered to have early-stage HCC; those with CNLC stages IIb
and Illa are considered to have middle-stage HCC, and those with CNLC stages IIIb

and IV are considered to have late-stage HCC.

Screening ana.’.ysis
The guidelines recommend that early screening for HCC includes liver ultrasound
imaging and serum AFP level determination/*10. Furthermore, the guidelines

identify high-risk groups for HCC as those with hepatitis B virus (HBV)and/or

hepatitis C virus (HCV) infection, excessive alcohol consumption, non-alcoholic




steatohepatitis, cirrhosis caused by other causes, and a family history of liver cancer,
especially in males older than 40 years[®-10l.

In this study, patients with HCC who were diagnosed by screening were 1) those
who reported that they might have a high risk for HCC and those diagnosed with HCC
via regular re-examination and 2) those diagnosed with HCC during a routine physical

examination without any symptoms.

Diagnosis and treatment analysis

The diagnosis and treatment of these patients in the real world and their
compliance with the treatment recommended by the guidelines were analyzed. As this
study was retrospective, information on the treatment methods received by the
patients was collected from the hospital’s electronic medical records system and

confirmed by attending clinicians.

Treatment effect analysis

The therapeutic effects of the patients in this study were reflected mainly in two
aspects: 1) the survival analysis of 1,128 patients traced back to the clinical outcomes
based on different CNLC staging, whether it complied with the guidelines, and the
main risk factors affecting the patients” survival and 2) the analysis of tumor-free
survival and risk factors for postoperative tumor recurrence in patients with HCC who

received LR.

Statistical analysis

The baseline characteristics and treatment modalities of the study population based
on CNLC staging were summarized as frequencies (percentages), means (standard
deviations), or medians (ranges). Categorical variables were summarized as numbers
and percentages, and continuous variables were presented as medians, ranges, and 95%
confidence intervals (CI). Categorical data were compared using Chi-squared or

Fisher’s exact tests, and continuous variables were compared using Mann-Whitney’'s U




test. The overall survival time since HCC diagnosis and the median tumor-free survival
time after LR in each CNLC stage were determined using Kaplan-Meier estimations.
Comparisons of overall survival probability rates between groups were illustrated
using Kaplan-Meier survival curves, and the survival differences between groups were
estimated using log-rank tests. Statistical significance was set at P <0.05. Finally, we
used Cox models to analyze independent factors affecting overall survival time and

tumor-free survival in patients who received LR.

RESULTS
General characteristics of patients with HCC
Between 2011 and 2019, 4,579 patients were diagnosed with HCC
and hospitalized in the First Affiliated Hospital of Zhengzhou University, with
3,022 patients screened for inclusion in this study (Figure 1). Among the patients
included, 2,487 (§2.3%) males and 535 (17.7%) females were diagnosed with HCC for
the first time betweenthe ages of 18 and 84 years, with an average age of
59.57 years. The proportions of patients with HCC with a history of smoking and
drinking were 38.32% and 31.40%, respectively. Among the eligible patients, chronic
liver disease was as follows: 2,793 had HBV, 187 had HCV, 106 had non-alcoholic fatty
liver disease (NAFLD), and 24 developed alcoholic liver disease (ALD). The following
complications were noted: A total of 533 had hypertension, 360 had diabetes, and 95
had coronary heart disease. At initial diagnosis, 36.2% of the patients had normal AFP
values (<20 ng/mL), and 38.7% had significantly elevated AFP levels (>400 ng/mL).
The highest proportion of patients with significantly increased AFP was found in those
with CNLC stage IV, reaching 59.5% (Table 1). The total number of patient
hospitalizations was 14,441, with an average hospitalization number and duration of

4.78 times and 9.59 days, respectively.

Diagnosis and CNLC staging of patients with HCC




Chinese Liver Cancer staging was performed for all patients with HCC, including
620 with CNLC stage Ia, 447 with CNLC stage Ib, 60 with CNLC stage Ila, 887 with
CNLC stage IIb, 552 with CNLC stage Illa, 362 with CNLC stage IlIb, and 94 with
CNLC stage IV. The final diagnosis methods of patients with different CNLC stages
also differed. The diagnosis methods of patients with CNLC stage Ia, Ib, and Ila were
mainly pathology based, accounting for 70.3%, 60.4%, and 63.3%, respectively. The
diagnosis methods of patients with CNLC stage IIb, Illa, I1Ib, and IV were mainly based
on imaging examinations and clinical features (Table 1), accounting for 67.3%, 58.6%,
69.3%, and 81.9%, respectively. The liver ction grades of the patients were as
follows: There were 2,191 patients with Child-Pugh grade A, 737 with Child-
Pugh grade B, and 94 with Child-Pugh grade C (Table 2).

Compliance and effect of HCC screening

Of the 3,022 patients with HCC, 304 (10.06%) were diagnosed during screening
(Table 3), 69.08% were in the early stage, 28.29% were in the middle stage, and 2.63%
were in the late stage. Among 2,718 patients with HCC who were not diagnosed during
screening, only 33.74% were in the early stage, which was a significantly
lower level than in those who were screened (P < 0.01). Among the patients who were
screened, 90.79% had Child-Pugh grade-A liver function, while only 70.46% of the
patients who were not screened had Child-Pugh grade-A liver function, and the
difference was statistically significant (P < 0.01) (Table 3). These results suggest that
screening can detect early CNLC HCC stages and that these patients had better
liver function. Additionally, patients with HCC who were screened had a greater

probability of receiving curative treatment methods, such as LR and LT.

Treatment of patients with HCC at different CNLC stages

Among 3,022 patients, 2,648 (87.62%) received active anti-tumor therapy, 803
received LR, 203 received RFA, 92 received LT, 1,052 received TACE, 185 received
TACE + RFA, 89 received TACE + LR, and 224 received systemic anti-tumor therapy




in their first treatment. The remaining 374 received only palliative therapy or had
their treatment discontinued, and the patient was discharged. Overall, 2,212 patients
received the treatment recommended by the guidelines, accounting for 73.20%
(2212/3,022) of all patients, and 83.76% (2,212/2,641) received active anti-
tumor therapy. Among these patients, 74.3%, 88.8%, 86.6%, 69.3%, 74.8%, 60.4%, and
585% of thosein stages la, Ib, 1Ila, IIb, Illa, IIb, and IV received
the treatments recommended by the guidelines, respectively (Table 2). The results
indicated that the treatment recommended by the guidelines was in good agreement
with the clinical treatment of HCC in China duringthe last 10 years. Patientsin
the early and middle stages were more likely to accept the treatment recommended by
the guidelines. Table 4 shows that 76.27% of the patients receiving guideline-
recommended treatment had Child-Pugh grade-A liver function, while only 62.22% of
the patients not receiving the treatment recommended by the guidelines had Child-
Pugh grade-A liver function (P < 0.001). This suggests that the liver function status of
the patients was an important factor affecting their treatment choice. Table 4 also shows
the CNLC staging characteristics of 810 patients who did not receive the treatment
recommended by the guidelines: Of these, 26.79% were in the early stage of HCC,
50.74% were in the middle stage, and 22.47% were in the late stage, indicating that
most of the patients who did not receive the treatment recommended by
the guidelines were in the middle stage of HCC.

Real-world data showed that among the 2,648 patients receiving active anti-
tumor therapy, the treatment choice was not the same in each CNLC stage (Figure
2). Liver resection and RFA accounted for 53.64% and 17.22%, respectively, inpatients
with CNLC stage Ia HCC, while in patients with CNLC stage Ib HCC, LR (44.03%) and
TACE (33.96%) were mainly selected. In patients with CNLC stage Ila, treatment
was mainly with LR (48.28%) and TACE (22.41%), while those with CNLC stage
IIb were treated mainly with TACE (54.95%) and LR (13.28%). In CNLC stage Illa,
TACE (45.75%) and LR (27.45%) were mostly selected, while patients in CNLC stage
IIIb received mainly TACE (52.03%) and systemic anti-tumor therapy (23.25%). Among




94 patients ~ with CNLC  stage IVHCC, 61 received anti-tumor therapy,
with most receiving TACE (45.90%) and LT (21.31%). These results suggest that patients
in the early stage of HCC were more likely to receive LR, while those in the middle and

late stages were more likely to receive TACE.

Patient prognosis

Owerall survival analysis
In this study, patients who did not have a clinical outcome during hospitalization
were followed up to December 31, 2020. We collected the clinical outcomes of 1,128
patients. Among the general clinical characteristics of these patients, 922 (81.74%) were
male, and 798 (70.74%) were over the age of 50. There were 992 (87.94%) patients with
HBV, 56 (4.96%) with HCV, 62 (5.50%) with NAFLD, and 18 (1.60%) with ALD. There
were 226 (20.04%) patients with hypertension, 159 (14.10%) with diabetes, and 33
(2.93%) with coronary heart disease. Of the patient population, 408 (36.17%) and 337
9.88%) had a history of smoking and drinking, respectively. There were 870 (77.13%)
cases of Child-Pugh grade A, 228 (20.21%) cases of Child-Pugh Grade B, and 30 (2.66%)
cases of Child-Pugh grade C (Table 5). In terms of overall survival, 407 deaths and 721
survivals were observed, with a median survival of 54.0 mo (95%CI = 50.0-61.0).
Statistically significant differences were observed in overall survival among patients
with different CNLC staging (P < 0.001), with a median survival of 73 mo (95%CI =
63.0-99.0) in the early stage, 39 mo (95%CI = 33.0-47.0) in the middle stage, and 21 mo
(95%CI = 15.0-29.0) in the late stage (Figure 3). No statistically significant differences
were observed in terms of overall survival between patients who complied with the
treatment recommended by the guidelines and those who did not (P = 0.344). The
median survival was 54 mo (95%CI = 47.0-58.0) and 51 mo (95%CI = 41.0-64.0),

respectively (Figure 4).
Subsequently, we used the Cox model to analyze the risk factors affecting patients’
survival. The univariate results showed that age, screening, Child-Pugh grade, AFP

level, and CNLC staging were risk factors affecting the survival time of patients with




HCC (P < 0.05). A multivariate analysis used to verify these results revealed that the
following independent risk factors affected overall survival: age >50 years (hazard ratio
[HR] = 1.359, 95%CI = 1.081-1.709), no screening (HR = 2.181, 95%CI = 1.435-3.313),
AFP >400 ng/mL (HR = 1.576, 95%CI = 1.256-1.977), Child-Pugh grade B (HR = 1.813,
95%CI = 1.480-2.252), middle-stage HCC (HR = 2.610, 95%CI = 2.056-3.312), and late-
stage HCC (HR = 3.967, 95%CI = 2.827-5.591) (Table 6).

Tumor-free survival in patients with HCC treated with LR

Overall, 803 patients underwent LR, including 768 who received
LR as recommended by the guidelines and 35 who did not receive LR as recommended
by the guidelines. Staﬁically significant differences were observed in terms of tumor-
free survival between patients who received guideline-recommended LR treatment and
those who received non-guideline-recommended LR treatment (P < 0.001), with median
tumor-free survival of 18 mo (95%CIl = 14.0-21.0) and 2 mo (95%Cl = 1.04.0),
respectively (Figure 5). Among the 803 patients receiving LR at different CNLC stages,
540 patients had early-stage HCC; of these, 200 experienced a recurrence during the
study period, with a maximum of 87 mo and a median of 24 mo of tumor-free survival
(95%CI = 20.0-30.0). A total of 228 patients had middle-stage HCC, 130 of whom
experienced a recurrence during the study, with a maximum tumor-free survival of 59
mo and a median of 5 mo (95%CI = 4.0-7.0). Finally, 35 patients had late-stage HCC, 22
of whom experienced a recurrence during the study, with a maximum tumor-free
survival of 54 mo and a median of 2 mo (95%CI = 1.0-4.0). The results showed a
statistically significant difference in tumor-free survival between patients who received
LR in the early stage of HCC and those who received LR in the middle and late stages
of the disease (P < 0.001). No statistically significant differences were observed in
tumor-free survival between patients who received LR in the middle and late stages of
HCC (P = 0.099) (Figure 6).

The Cox model was used to analyze the risk factors for postoperative recurrence in

patients undergoing LR. The univariate results showed that sex, Child-Pugh grade,




AFP level, and CNLC staging were independent factors for tumor recurrence (P < 0.05).
These results were verified using a multivariate analysis, revealing that AFP >400
ng/mL (HR =1.612, 95%CI = 1.256-2.070), Child-Pugh grade B (HR = 1.771, 95%CI =
1.243-2.524), middle-stage HCC (HR = 2.556, 95% CI = 2.032-3.215), and late-stage HCC
(HR = 3.312, 95%CI = 2.113-5.192) were independent factors affecting the postoperative
recurrence of HCC (Table 7).

DISCUSSION

Liver cancer staging is important for selecting treatment options and evaluating
prognosis. Many staging systems exist, such as the BCLC, EASL, APASL, JSH, and
HKLC systemsl>7l. Among them, the most widely used is the BCLC staging system.
The CNLC staging system was established specifically for Chinese people by the
National Health Commission in combination with China’s specific national conditions
and practice accumulation®19. As China has the highest number of liver cancer cases of
all countriesl!], evaluating the use of China’s guidelines for HCC diagnosis and
treatment in a real-world setting can provide a broad clinical reference for global liver
cancer prevention and treatment.

The strength of this study is that we collected real-world data from a large sample
of patients with HCC and conducted CNLC staging for those patients to evaluate the
compliance between CNLC staging and real clinical diagnosis and treatment in China.
We also performed a systematic review and an analysis of the diagnosis and treatment
choices of Chinese patients with HCC in the real world.

The guidelines recommend that imaging and pathological diagnosis are used in
HCC diagnosis. In this study, the diagnosis methods of patients in CNLC stages Ia, Ib,
and Ila were mainly pathology based, with frequencies of 70.3%, 60.4%, and
63.3%, respectively. The diagnosis methods of patients in CNLC stages IIb, IIla, IlIb,
and IV  werebasedmainly on imagingexaminations and clinical features,

with frequencies of 67.3%, 58.6%, 69.3%, and 81.9%, respectively.




In this study, 304 patients were screened before HCC diagnosis. No statistical
differences were observed in demographic characteristics between screened and
unscreened patients; however, significant differences were observed in terms of liver
function grade, AFP levels, and CNLC staging. Among those patients diagnosed via
screening, 90.79% had Child-Pugh grade-Aliver function, while only 70.46% of
unscreened patients had the same. The AFP levels of screened patients were low
when they were diagnosed with HCC, and only 21.71% of the patients had significantly
increased AFP levels (>400 ng/mL). The proportion of patients who were not screened
with significantly increased AFP levels was 40.56%.

Regarding different HCC stages, 69.08%, 28.29%, and 2.63% of patients with early-
, middle-, and late-stage HCC were detected via screening, while 33.74%, 49.78%, and
16.48% of patients were detected without screening, respectively. The guidelines
recommend the regular screening of groups at highrisk for HCC to detect more
patients with early-stage HCC. Thus, screening can detect more patients with early-
stage HCC and encourage patients toundergo curative treatments, thus
extending their survival time.

The guidelines recommend screening for groups at high risk for HCC; however,
cluster sampling screening is only available in pilot cities, and a planned and regular
national screening program is lacking!?l. Currently, some Asian countries and regions,
for example, Korea and Japan, have unified national screening programs, and stratified
and phased screening programs have been implemented in Taiwan for groups
at high risk for HCC. Because of these programs, screening has detected more patients
with early-stage HCC, leading to more effective treatment, longer survival, and better
quality of lifel?24, In Europe and the United States, numerous studies have
demonstrated the efficacy and cost-effectiveness of HCC screeningl?271. For example, in
a prospective study conducted in France, HCC screening was cost-effective while
prolonging patients’ survival, even after adjusting for lead-time bias!?3l. In a study by
Da Fonseca et all??l, improved compliance and targeting were key factors in HCC

screening. The present study discovered that only 10.06% of patients in the real medical




environment received screening or regular physical examinations before HCC
diagnosis, indicating thatin the real world, Chinese patients with HCC have poor
screening compliance.

Studies on compliance with the guidelines in clinical practice in China are limited,
with only a few studies on the effectiveness of specific treatment methods based on
CNLC staging!''3and a systematic review comparing the advantages and
disadvantages of CNLC staging with those of other staging methods!!4l. In China and
other regions, several related studies have been conducted on compliance with BCLC
guidelines in clinical practice. For example, in a retrospective study conducted by
Zhong et al3®lin China, treatment in BCLC staging was compared with that in CNLC
staging in clinical practice. However, that study did notanalyze the screening,
diagnosis, and prognosis of patients, which are limitations. In a prospective study based
on 160 patients in Korea, Kim et all'® found that only 66% of patients adhered to the
treatment regimen recommended by the BCLC guidelines. The main reasons for not
using the recommended treatment included refusing surgery, uncertain malignant
nodules, lack of a suitable donor, and financial problems. In a study conducted at a
general hospital in Italy, Borzioet al.l'®l found that overall adherence to the
BCLC guidelines reached 70%, with better adherence by patientsin the early and
late stages than by those in the middle stage, possibly due to greater heterogeneity
in patients in the middle stage. In a multi-center study in Argentina, overall adherence
to the BCLC guidelines among patients with HCC was only 50%, which may have
been related to the lack of flexibility in BCLC staging and to clinical decision-making by
physicians7.

In this study, we discovered that 73.20% of the treatment methods used in the
clinical diagnosis and treatment of patients with HCC in China were consistent with
those recommended by the guidelines. Among patients in different HCC stages, 80.75%,
71.39%, and 60.01% of those withearly-, middle-, and late-stage HCC received
treatments compliant with the guidelines, respectively, which may have been related to

the fact that patients in the early stage have more treatment options and are more likely




to accept radical treatmentsP®!l. Due to the large individual heterogeneity among
patients with middle-stage HCC, selecting appropriate clinical treatment methods is
challenging for physicians. Therefore, patients may choose treatment methods over or
under those recommended in the clinical diagnosis and treatment guidelines, that are
closely related to their liver function and general activity status(®2. In all patients
receiving treatment, more than 50% of those with early-stage HCC received LR therapy
for the first time, while more than 50% of patients with middle- and late-stage HCC
received TACE.

Since most patients were hospitalized in the study hospital after HCC diagnosis,
we were able to gnalyze tumor-free survival in those who underwent LR. This study’s
results showed a significant difference in tumor-free survival between patients with
early-stage HCC and those with middle- and late-stage HCC who received LR, while no
statistical ~ differences were observed between patients inthe middle and
late stages. Statistically significant (P < 0.001) differences were observed in tumor-free
survival between patients who complied with the guidelines while receiving LR and
those who did not.In the analysis of influencing factors for recurrence after
hepatectomy, patients with Child-Pugh grade-A liver function were considered as
areference because no patient with Child-Pugh grade-C liver function received
hepatectomy. Patients with Child-Pugh grade-B liver function experienced more
recurrence after hepatectomy (P < 0.01), indicating that the status of patients’ liver
function was an important risk factor for recurrence after LR.

In a cohort study by Liao et alllll, two nomograms were constructed to compare the
reliability of tumor node metastasis (TNM), BCLC, and CNLC staging in predicting the
prognosis of Chinese patients with HCC undergoing LR therapy. The results showed
that AFP levels and CNLC staging were the main factors affecting the tumor-free
survival of patients. Similarly, CNLC staging predicted the prognosis of patients better
than TNM and BCLC staging. However, a cohort study by Li et all!3] that examined the

prognosis of patients who underwent LR at different stages showed that age, AFP




level, tumor size, and tumor number were the main factors affecting early postoperative
recurrence.

Liver resection remains the best treatment for HCC. Patients with different stages
have shown survival advantages after LR, especially those with early HCCI13]. Similarly,
the guidelines recommend that LR be used for eligible patients with late-stage HCC as
it has advantages over other treatment methods/®l. In a meta-analysis, survival rates
were significantly higher inan LR group than ina TACE group arrang patients
with HCC at BCLC stages B and CPl. Our study’s results also revealed a significant
difference in tumor-free survival between patients with early-stage HCC and those
with middle- and late-stage HCC after LR, with those at the early stage demonstrating a
significant survival advantage after LR. The guidelines recommend LR for eligible
patients with middle-stage HCC after screening; however, compared with those in the
late stage, LR-treated patients with middle-stage HCC have an advantage in terms of
tumor-free survival, but it is limited. More studies are required to demonstrate the
survival benefits and cost-effectiveness of LR compared with those of other treatments
for patients with middle- and late-stage HCC.

This study’s results showed that patients who were treated in accordance with the
guidelines had a survival advantage over those who were not, but the advantage was
limited (54 vs 51 mo), with no statistical difference. This result may be related to the fact
that the treatment recommended by the guidelines is relatively fixed. Depending on the
actual situation, patients may receive more positive or negative treatment since various
factors affect patients” treatment plans. This result is also reflected in a study by Yen et
all31l that showed that in patients with stage-B and -C BCLC, the choice of treatment
over the guidelines had survival advantages for these patients. In contrast, in patients
with BCLC at stages 0 and C, treatment options under the recommended treatment
guidelines did not affect overall survival. Moreover, a study conducted in Italy by
Guarino et all®lrevealed that receiving BCLC-recommended treatment had no

significant impact on patients” overall survival.




However, some studies on patients with specific treatment modalities and specific
HCC stages have revealed that receiving the treatment methods recommended in the
guidelines provides survival benefits for patients®>38]. Our study’s results also revealed
that patients who received LR treatment based on the guidelines had a significant
advantage in terms of tumor-free survival compared with those who did not. We
discovered significant differences in the survival time of patients with different stages
of HCC. We discovered that the main risk factors affecting the survival of patients with
HCC were age >50 years, no screening, AFP >400 ng/mL, Child-Pugh grade B, and
middle and late CNLC stages. A retrospective study conducted in China by Wang et
al.BI'showed that hepatitis B surface antigen, AFP levels, Chilﬁ’ugh grade, BCLC
stage, antiviral therapy, and treatment methods were important prognostic factors for
HCC, and BCLC stage and tumor size were independent prognostic factors, which were
similar results to those obtained in our study. Hence, Child-Pugh grade, AFP level, and
clinical HCC stage are risk factors affecting the survival of patients with HCC.

This study has some limitations. The data used in this study were obtained from the
inpatient information of a single regional medical center, and they should be verified by
future multi-center studies. Some patients who were diagnosed with HCC in our study
hospital were discharged and treated in other medical institutions. Consequently, the
treatment information of these patients could not be obtained, which might have led to
the underestimation of the treatment level received. The studied patients were followed
up; however, only 1,128 patients were traced in this retrospective study due to the long
study period and the loss of samples, which might have affected the HCC survival rate
analysis to some extent. Prospective studies are required to further understand patient
survival.

This study’s results suggest that screening enables the early diagnosis of HCC.
However, due to the retrospective nature of the study, data on patients” willingness to
undergo screening as well as influencing factors, such as wealth or area of residence,

could not be collected. Finally, large-sample multi-center studies are required to




provide high-quality evidence for the screening, diagnosis, and treatment guidelines of

HCC in China.

CONCLUSION
The findings revealed that 70% of HCC treatments at the First Affiliated Hospital of

Zhengzhou University were performed according to the guidelines. The most
frequently used treatment for patients at all stages of
HCC was that recommended in the guidelines. No benefit was demonstrated in
patients with  HCCas a whole who received guideline-recommended treatment;
however, those who underwent LR in accordance with the guidelines had a significant
survival ~advantage. We also demonstrated that although screening groups
at high risk for HCC according to the guidelines can achieve early diagnosis and
treatment, real-world compliance is poor.

ARTICLE HIGHLIGHTS

Research background

Hepatocellular carcinoma (HCC) is a common malignant tumor worldwide; however,
no staging scheme that would apply across populations is currently described in the
extant literature. Although a China Liver Cancer (CNLC) staging system was proposed
for the Chinese population, there is no study regarding the practice of CNLC staging in

real clinical settings in China, which the current study addresses.

Research motivation

Although HCC patients detected through screening in the current study had a
significant survival advantage compared with those who were not screened, the
screening compliance in patients remained was poor. Therefore, improving patients’
screening compliance would be the key to achieving early HCC diagnosis and

treatment, which we have identified as the direction of future research




Research objectives

Most importantly, the study highlighted that although no benefit was demonstrated in
HCC patients for receiving the treatment recommended by the guidelines, the patients
who underwent liver resectionin accordance with the guidelines had a significant

survival advantage

Research methods

The results of the current study demonstrated that patients who were treated according
to the CNLC guidelines had a survival advantage over those who were not treated per
the guidelines. However, this advantage was limited i.e., 54 vs 51 mo, and no statistical
difference was observed. This result also corroborated with a study conducted by Yen et
al., which demonstrated survival advantage for Barcelona Clinic Liver Cancer stages B
and C with the choice of treatment over the guidelines. Prospective studies are required

to further understand the survival of patients.

Research results

The hospitalisation information of patients with HCC admitted to the First Affiliated
Hospital of Zhengzhou University was obtained, which included demographic
characteristics, imaging and serological reports, treatment, and patients’” prognosis.
Thereafter, the CNLC staging was done according to the guidelines. Each stage was
characterised by the performance status, tumor number and diameter, liver function
status using Child-Pugh A/B, and infringements such as vascular tumor thrombus and

extrahepatic metastasis on imaging.

Research conclusions
The study aimed to investigate the present situation and problems of HCC diagnosis
and treatment guidelines in China, since real-world studies for the existing problems of

CNLC staging in China’s clinical practice are lacking,.




Research perspectives

The method of CNLC staging includes CNLC stages Ia, Ib, IIa, IIb, IIIa, ITIb, and IV, and
it is based on the liver function status, tumor size, number, and invasion, and the
general conditions of patients with HCC. However, given that the first method of
CNLC staging was published as recently as 2017, only a few studies have addressed
specific treatment methods in different CNLC staging. Since this study
highlights significant difference in the tumor-free survival time between patients
undergoing hepatectomy according to the guideline and those undergoing hepatectomy
without the guideline, these findings will aid in future research to improve clinical

decision making for HCC treatment.
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