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China has a huge burden of liver cancer

Death cases 316,500

41.7%

New and death cases of liver cancer in China in 2022

New cases 367,700

42.4%



• In China, liver cancer is the 4th most 

common cancer, ranking 2nd in cancer 

mortality rates, with HCC accounting for 

over 85–90%.

• Additional 300,000 to 400,000 liver 

cancer patients were diagnosed per year 

in China.

High Incidence Rate Delayed Diagnosis

Percentage of HCC diagnosed in stage Ⅲ 

and Ⅳ.

55%

15%
5%

AmericaChina Japan

Poor Prognosis

The 5-year survival rate for liver cancer is 

very low in China, only 12.1%.

AmericaChina Japan

21%

12.1%

44.1%

Characteristics of liver cancer in China



Pathogenesis of Liver Cancer



BCLC staging and treatment strategy in 2022

•10.1016/j.jhep.2021.11.018

https://doi.org/10.1016/j.jhep.2021.11.018


HCC

Extremely 
Early-Stage(0)

Early-
Stage(A)

Intermediate
-Stage(B)

Late-Stage(C)
Terminal-
Stage(D)

single tumour 
<2 cm

ECOG PS 0

single (2–3) 
tumour(s)

 <3 cm
ECOG PS 0

multiple 
nodular 
tumours

ECOG PS 0

ECOG PS 1–2 ECOG PS 3–4

Radical Treatment TACE Systemic Therapy

Five-Year 
Survival Rate 
/ Median 
Survival Time

70%–90% 50%–70% 20 months 6–11 months <4 months

TACE, transcatheter arterial chemoembolisation; ECOG PS Eastern Cooperative 
Oncology Group Performance Status
 



2024 Liver Cancer China Guideline 

Alpha fetoprotein (AFP) and protein induced by vitamin K 
absence-II (PIVKA-II) have been identified as serum 
biomarkers that may support in HCC diagnosis. 

Although the diagnostic value of these biomarkers can be 
limited when used in isolation, research has shown that 
sensitivity and specificity for HCC is improved when these 
assays are combined.

Multiple screening methods are highly recommended to 
improve the early stage diagnose rate1 and thus the survival 
rate, including AFP, PIVKA II, AFP-L3,  GALAD, ASAP, GAAD, 
etc.

Guidelines for Diagnosis and Treatment of Primary Liver Cancer (2024 Edition) . http://www.nhc.gov.cn/cms-search/downFiles/48cd549a54204ab1a6247e86adb2dea2.pdf

Combining multiple screening methods is recommended to improve 
the early-stage diagnosis rate 



China Anti-Cancer Association (CACA) updated guideline to recommend 
serum testing and GAAD for aiding high risk patients early diagnosis

Tumour
markers

AFP PIVKA II GAAD

• Commonly used and important 
indicator for diagnosing HCC.

• AFP ≥400 ng/ml highly indicates liver 
cancer excluding special circumstances

•  Dynamic observation should be 
conducted for patients with mild 
elevation of AFP 

• A newly discovered serum 
biomarker for HCC.

• The combined detection of AFP 
and PIVKA-II has high clinical 
diagnostic value and can 
significantly improve the 
diagnosis rate of small liver 
cancer

• A digital algorithm based on age, 
gender, AFP, and PIVKA-II, which 
is helpful for the diagnosis of early 
liver cancer.

• A health economics evaluation 
showed that GAAD detected the 
highest number of early liver 
cancer patients and was the most 
cost-effective.

Medical Administration Department of the National Health  Commission of the People's Republic of China.  Guidelines for  Diagnosis and Treatment of Primary Liver Cancer (2024 Edition)[J]. Chinese Journal of Practical Surgery,2024,44(4):361-386.
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Liver Cancer Screening in China Faces Several Challenges

Challenge 1

Weak

Willingness 

Challenge 2 

Poor

Accessibility

Challenge 3 

Ineffective

Screening

Challenge 4

Poor

Compliance

Challenge 5

Heavy

Financial Burden 
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Risk Stratification for Liver Cancer Management

Tiered Enhancement

Precision Screening

Maximising Cost-Benefit Ratio
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Project Pearl

Goal

1. Improving liver cancer staging and disease prognosis through liver cancer risk stratification.
2. Establish a comprehensive quality control system for liver cancer and hepatitis throughout the 

entire process.
• Project Population: ≥5,000 liver disease patients complete enrollment, 
                                      covering ≥80% of hepatitis B patients at Zhuhai People's Hospital

Digital platforms help establish a liver cancer early screening and diagnosis system 
suitable for Chinese people, improving the standardised management process for 
patients with liver disease within the hospital.Prospect

Output
Implementation 

Details

Patient Management 
Data Analysis

Risk Stratification 
Model Analysis

Long-Term 
Sustainable 

Operations Plan



• Ultrasound 

• AFP 

• PIVKA- и 

• GAAD 

Screening items

Follow-up every 3 
months

Outpatient service 
of liver 

cancer/infection 
department

Risk 
stratification 
for liver cancer

High risk 

Extremely high 
risk 

No 
abnormalities

Moderate risk 

• Chronic hepatitis B 
• Chronic hepatitis C 
• Cirrhosis 
• Fatty liver with moderate 

fibrosis 
• Fatty liver combined with 

abnormal glucose metabolism 
• Family history of HCC in the 

first-degree biological relatives Diagnosis 
and staging 

of liver 
cancer

MRI/CT/CEUS/
EOB-MRI

Whole cycle management for populations at risk

Populations at risk 
of liver cancer  

Management 
after diagnosis

Low risk 

Examination 
items

Not HCC

TreatmentScreening ManagementDiagnosis

Standard of clinical path

Follow-up every 3 
months

Follow-up every 6 
months

Follow-up every 
year

Abnormal 
results



Low risk

Age
(0-10)

Zhuhai risk assessment model 

Gender
(0-10)

Family 
history
(0-20)

HBV
(0-20)

HCV
(0-10)

Increased 
PIVKA-II
(0-20)

Liver 
elasticity 
testing
(0-20)

Liver 
cirrhosis
(0-20)

Liver 
nodule
(0-30)

Increased 
AFP

(0-20)

Hepatopathy
(0-10)

aMAP 
score
(0-20)

Medium risk High risk Very high risk

Score < 50

The risk model evaluates these parameters and assigns different scores, with a total score of 210

50 ≤ Score < 90 90 ≤ Score < 170 Score ≥ 170



Optimise Processes, Enhance Efficiency

Risk Assessment

RecruitmentDisease 
Awareness

Signing



Enrollment status and patient portrait – All patients

3,958 patients enrolled

3,952 screening and risk 
assessment completed

6 in the process 
of screening

HCC confirmed (32, 0.8%)

2566, 

64.83%

1392, 

35.17%

male female

Patient characteristicsPatient enrollment

Time period : from March 2023 to Oct 2024, patients visiting the Department of Hepatology and Infectious Disease.

45.0 44.6 45.7

Total Male Female

No. Mean Age SD Age

Total 3958 45.0 11.1

Male 2566 44.6 10.7

Female 1392 45.7 11.8

Gender Age



Patient portrait – All patients

1.1%

2.6%

32.6%

88.2%

52.3%

54.5%

5.9%

AFP>20 ng/ml

PIVKA-II abnormal

Liver cirrhosis

Compensatory period of
liver cirrhosis

Steatosis ≥ S1

Hepatic fibrosis ≥ F2 

Node

Note: N for each rate is, AFP = 3246, PIVKA = 3150, live cirrhosis = 2693, compensatory = 
651,  steatosis = 42, hepatic fibrosis = 42, node=2446;data was evaluated based on the first 
visit

Risk level distributionPatient characteristics

Note: N for each risk model, ZHUHAI in-house risk model = 3949, TORONTO = 61, 
aMAP = 310, REACH-B = 12, PAGE-B = 210 



Patients under digital solution and patients with high risk prefer to 
have a better compliance rate

Patients with different visits

1439 1485

870

128
32 4

0

200

400

600

800
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1200

1400

1600

1 visit 2 visits 3 visits 4 visits 5 visits 6 visits

Follow-up patients: 2519
Follow-up rate: 63.6%

30.0%

63.6%

National average Zhuhai program with digital tool

Follow-up rate

Note: “X visits” is defined as the patients with X hospital visits in 
Zhuhai hospital

Note：30% average follow-up rate comes from Ruijing Hospital
Note: the risk evaluation is based on Zhuhai risk model; reason for the total percent is not 100% is 
the rounding off the decimal point 

• Patients with higher risk tend to have better compliance rate, as the proportion of high 
risk and very-high risk patients increases with the number of visits.

• This may could be explained as: 1) enhanced patient’s willingness for medical service; 2) 
Zhuhai digital solution helps to track patients and disease progression.

Risk level for patients with different visits



The screening program greatly improved the early diagnosis rate of HCC

30%

94%

National average Zhuhai Hospital

HCC Early Diagnosis

32 patients were diagnosed with HCC (early diagnosis rate: 94%).

Note: early diagnosis included Ia and Ib 
(CLNC)

22(68.8%)

8(25.0%)

1(3.1%)
1(3.1%)

Ia
Ib
IIb
IIIb

HCC stage

26, 

81.3%

6, 18.8%

male

female

Gender



Enrollment status: Sub-group under the GAAD management 

Patients enrollment 

12.3% patients were classified as high or 
very high risk by Zhuhai risk model.

Risk level

To be updated

Patient characteristic

1831

1828

1819

1823

1817

1803

Enrolled

Zhuhai risk
evaluation

with age and
gender

with PIVKA

with AFP

Available for
GAAD

1,831 patients were enrolled since March 
2023 thru Oct 2024, and 1,803 patients 
were eligible for GAAD risk evaluation. 

822(45.0%)

781

(42.7%)

220(12.0%)

5(0.3%)

low medium high very high

Variable Data

Male rate(n,%) 1217, 66.9%

Age（mean±SD） 44.9 ± 11.0

Male 44.7 ± 10.6

Female 45.3 ± 11.7

AFP > 20 ng/ml (n,%) 24, 1.3%

PIVKA > 21.29 ng/ml (n,%) 41, 2.2%

66.9% patients were male, with the 
mean age at 44.9 ± 11.0.

All baseline characteristic data is similar 
with the total population.



HCC diagnosis: Sub-group under the GAAD management 

30%

94%

National average Zhuhai Hospital

HCC Early Diagnosis Patients 
ID

Sex Age
HCC Staging

by CNLC
Patients 

ID
Sex Age

HCC Staging
by CNLC

Patient 1 female 70 Ia Patient 9 female 71 Ia

Patient 2 male 33 Ia Patient 10 male 60 Ia

Patient 3 male 58 Ia Patient 11 male 33 I

Patient 4 male 62 Ia Patient 12 male 59 Ia

Patient 5 female 55 Ia Patient 13 male 41 Ia

Patient 6 male 71 Ia Patient 14 male 63 IIIb

Patient 7 male 52 Ia Patient 15 male 36 Ia

Patient 8 male 66 Ia Patient 16 male 82 Ib

15 out of 16 HCC patients were diagnosed with early-stage HCC (age: 57.94± 13.76；male rate: 87.5%). 

Zhuhai digital solution greatly improved the HCC early diagnosis rate （94% vs. 30%).

Note: early diagnosis Phrase includes I, Ia 
and Ib (CLNC); 16 HCC patients were:13 Ia, 

1 I, 1 Ib, and 1 IIIb. 



GAAD shows better sensitivity and specificity of HCC diagnosis

1-Specificity

Se
n
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Project Pearl Ecological Zone Pattern

Medical Units & 
Communities

Zhuhai People's Hospital
Medical Group

Zhuhai People's Hospital

Group Alliance 

Synergy Effect

Government Support

City-Wide Promotion

Three-Level Medical Treatment

—— from Community to Hospital

Tertiary

Hospital



Prospects

Pattern 

Exploration

Research 

Collaboration

Application 

Extension



Project Pearl Ecological Zone Pattern
 Treat chronic viral hepatitis to reduce liver cancer incidence ；

 Discover early liver cancer through regular follow -ups, achieve 

early diagnosis and treatment, and improve survival rates ；

 To implement comprehensive management throughout the 
disease process, aiding in the execution of the WHO's plan to 

eliminate viral hepatitis threats by 2030 and supporting the 

Healthy China 2030 Action Plan.

Summary



Thank You!
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