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Abstract 

Background  Liver cancer is a common malignant tumor of the digestive system. We aimed to estimate the trend 
in the burden of liver cancer in Fujian Province, China, during 2011–2020.

Methods  The population-based cancer data was collected from the cancer registry in Fujian Province during 2011–
2020. Segi’s world standard population was used to calculate the age-standardized incidence rates and age-stand-
ardized mortality rates. The temporal trend of liver cancer was displayed by annual percentage change and average 
annual percentage change (AAPC). Relative survival of liver cancer was calculated as the ratio of observed survival 
to expected survival. The age-standardized relative survival was calculated according to the International Cancer 
Survival Standards 1.

Results  There were 14,725 patients diagnosed with liver cancer and 12,698 patients died between 2011 and 2020. 
For males, there was a downward trend in incidence and mortality (AAPC: -3.86%, -3.44%). Similarly, the downward 
trend was also shown in females (AAPC: -3.96%, -2.79%). The highest age-specific incidence and mortality were 
in the 75–79 age group (146.59/100,000 and 137.99/100,000, respectively), and there was no downward trend in this 
group during the period. The overall age-standardized 5-year relative survival was 10.77% in 2011–2015 and 14.54% 
in 2016–2020. During the study period, the percentage improvement of survival was higher in males than in females 
(34.75% and 25.33%). The percentage improvement of survival in urban was higher than that in rural (38.64% 
and 28.75%). Except for the age group over 75, the survival of patients in other age groups all has improved.

Conclusions  Liver cancer remains a serious public health problem in Fujian Province, China, which needs to be 
solved, especially in some high-risk groups such as the elderly, high-risk males, and rural populations. Early detection 
and treatment is the key to the prevention and treatment of liver cancer.
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Text box 1. Contributions to the literature

• This study comprehensively analysed the trend of the burden of liver 
cancer in Fujian Province, China in the past 10 years, highlighting 
the changing patterns of liver cancer in different populations.

• The role of the HBV vaccination policy, which contributes to the differ-
ential trends of liver cancer by age.

• The elderly need more effective measures to prevent and treat liver 
cancer.

Background
Liver cancer is a malignant tumor with high incidence 
and mortality. The quality of life of patients is seriously 
affected by liver cancer, which frequently results in poor 
prognosis of patients [1]. According to GLOBOCAN 
2022, there were 865,269 people diagnosed with liver 
cancer and 757,948 deaths caused by liver cancer world-
wide [2]. The number of cases and deaths of liver cancer 
ranked sixth and third, respectively, among malignant 
tumors. The disease burden of liver cancer was differ-
ent on each continent. The highest incidence and mor-
tality of liver cancer were found in Eastern Asia. Due to 
the large population, China has the world’s largest liver 
cancer burden. Although the trends in incidence and 
mortality of liver cancer in some areas of China (such as 
Shanghai and Guangzhou) are decreasing, there are still 
no less than 40% of the world’s new liver cancer cases 
occurring in China [3–5].

There are many risk factors related to liver cancer. The 
main risk factors include chronic hepatitis virus infec-
tion, aflatoxin exposure and living environment [6–8]. 
These risk factors may cause the different burdens of 
liver cancer in each region. Fujian Province is located in 
southeastern China and has a long coastline. After the 
first retrospective survey of the causes of death in the 
1970s, some areas in Fujian Province were identified 
as regions with high incidence of liver cancer [9]. Liver 
cancer seriously endangered the health of local people. 
However, there is no study that has reported the trend 
of burden of liver cancer in Fujian Province in recent 
years. Since 2009, more and more regions in Fujian 
Province began to carry out population-based cancer 
registration and follow-up projects. Improvements in 
the quality of cancer registry data can result in the data 
needed for new studies of trends in cancer incidence, 
mortality, and survival. In this study, we comprehen-
sively evaluated the incidence, mortality and survival of 
liver cancer in Fujian from 2011 to 2020. The results of 
this study can be used to estimate the effect of preven-
tion and treatment of liver cancer in the previous period 
and help inform policymaking in the next period at the 
same time.

Methods
Data sources
The Fujian Cancer Prevention and Control Office col-
lects the data reported by all cancer registries in the 
Fujian and controls the quality of the data. There were 8 
cancer registries provided data. However, due to incom-
plete incidence and follow-up data, one registry was not 
included in this study. Therefore, we selected data from 
seven other registries with better data quality in Fujian 
Province. The incidence and mortality of patients who 
were diagnosed with liver cancer from January 1, 2011, 
to December 31, 2020, were included in the study. These 
seven registries are evenly distributed in each direction of 
Fujian Province, covering 5,192,272 population in 2020.

Each registry contained information on new cancer 
cases from hospitals in its jurisdiction through the Fujian 
Provincial Cancer Registration Information Reporting 
Platform. The survival status of each patient was obtained 
through active and passive follow-up methods. With pas-
sive follow-up, the staff of the registry matched cause-of-
death surveillance data with incidence data of cancer to 
supplement time and survival outcome information. If 
the case cannot match the cause-of-death surveillance 
data, we used active follow-up to collect survival infor-
mation. Active follow-up included telephone or home 
visits to ascertain the survival status of cases. All cases 
were updated until April 30, 2022. Population data for 
the registry was obtained from the Bureau of Statistics. 
The 3rd edition of the International Classification of Dis-
eases for Oncology (ICD-O-3) and the 10th edition of the 
International Classification of Diseases (ICD-10) were 
used for the coding of liver cancer. In this study, the ICD-
10 code of liver cancer was C22. The research was per-
formed in line with the Declaration of Helsinki, and the 
research data were kept confidential.

Quality control
According to the guide of Chinese Guideline for Cancer 
Registration (2016) [10], only cases with correct logical 
relationships can pass the verification and be reported. 
The data should meet the evaluation criteria of complete-
ness, timeliness and validity. Therefore, International 
Agency for Research on Cancer/International Associa-
tion of Cancer Registries (IARC/IACR) data-quality cri-
teria were used to evaluate cancer data indicators [11, 
12]. In the study, the proportion of morphological veri-
fication (MV%) of liver cancer was 37.47%, proportion of 
cases reported with death certification only (DCO%) was 
0.46% and mortality to incidence ratio (M/I) was 0.78. If 
a case was based only on death certificates or a case had 
more than two primary malignant tumours, these cases 
would be excluded from the survival analysis.
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Statistical analysis
To calculate crude incidence and mortality, we divided 
the number of new cases or deaths by the population, 
respectively, in the same registry areas. The age-stand-
ardized incidence rates (ASIRs) and age-standardized 
mortality rates (ASMRs) were calculated using Segi’s 
world standard population. SAS 9.0 was used for the cal-
culation of all incidence and mortality rates. Joinpoint 
regression models were used to estimate temporal trends 
in incidence and mortality, and calculate the annual 
percentage change (APC), average annual percentage 
change (AAPC) and 95% confidence interval (CI) [13]. 
The AAPC was calculated by summarizing the trend over 
the time period as a weighted average of APC [14]. This 
model was calculated by Joinpoint Regression Program 
4.9.1 developed by the National Cancer Institute [15]. 
The maximum number of joinpoints in this model was 1.

The Strs package was used to calculate relative survival 
in Stata 12. Relative survival was calculated as the ratio 
of observed survival to expected survival. The life table 
method and the Ederer II model were used to calculate 
observed and expected survival rates, respectively [16, 
17]. When analysing survival of patients in different peri-
ods, patients were divided into two groups (2011–2015 

and 2016–2020) based on year of diagnosis. The cohort 
and complete methods were used to calculate the rela-
tive survival for these two time periods, respectively [18]. 
The age-standardized relative survival of liver cancer was 
calculated according to the International Cancer Survival 
Standards 1 (ICSS1) (0 to 44 years: 7%, 45 to 54 years: 
12%, 55 to 64 years: 23%, 65 to 74 years: 29%, and 75 to 
99 years: 29%) [19]. The Z test was used to compare the 
relative survival of gender, region and age group in dif-
ferent periods. The p < 0.05 was considered statistically 
significant.

Results
Incidence and mortality
There were 14,725 patients diagnosed with liver can-
cer between 2011 and 2020, including 11,587 males and 
3138 females. The ASIRs of both sexes declined from 
29.13/100,000 in 2011 to 19.95/100,000 in 2020 with an 
AAPC of −4.04% (95% CI: −4.90, −3.18). The ASIRs of 
different gender declined, and the ASIRs of males was 
always higher than that of females (Fig. 1). The ASIRs of 
males decreased from 46.86/100,000 to 33.28/100,000 
with an AAPC of −3.86% (95% CI: −4.77, −2.95), and 
females decreased from 11.97/100,000 to 7.82/100,000 

Fig. 1  The temporal trend of age-standardized incidence and mortality of liver cancer in males and females between 2011 and 2020 in Fujian 
Province, China
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with an AAPC of −3.96% (95% CI: −4.94, −2.98). The 
ASIRs decreased in both urban areas (AAPC: −4.08%, 
95% CI: −5.63, −2.51) and rural areas (AAPC: −4.06%, 
95% CI: −5.39, −2.72) (Table 1).

During 2011–2020, 12,698 patients died of liver cancer, 
including 10,044 males and 2654 females. The ASMRs 
of both sexes declined from 23.29/100,000 in 2011 to 
16.01/100,000 in 2020 with an AAPC of −3.41% (95% CI: 
−4.79, −2.01). The ASMRs of different gender declined, 
and the ASMRs of males was always higher than that 
of females (Fig.  1). The ASMRs of males decreased by 
31.47%, from 38.93/100,000 to 26.68/100,000 with an 
AAPC of −3.44% (95% CI: −5.37, −1.48), and females 
decreased by 20.94%, from 8.12/100,000 to 6.42/100,000 
with an AAPC of −2.79% (95% CI: −5.48, −0.02). The 
ASMRs decreased in both urban areas (AAPC: −3.50%, 
95% CI: −6.56, −0.34) and rural areas (AAPC: −4.15%, 
95% CI: −5.27, −3.02) (Table 1).

The age-specific incidence and mortality from 2011 
to 2020 was shown in Fig.  2. Before 50 years old, the 
age-specific incidence of both sexes was relatively low, 
but increased dramatically after 50. Males reached 
the peak of incidence at the age group of 75–79 years 
(223.91/100,000), females reached the peak of incidence 
at the age group of 80–84 years (88.31/100,000). The age-
specific mortality of males and females was relatively low 
before 55, and sharply increased after 55. The age-specific 
mortality of males increased with age, peaking at over 85 
years old (225.91/100,000). Female mortality peaked in 
the 80–84 age group (84.66/100,000).

The temporal trend of incidence and mortality in 
the five age groups was displayed in Table  2. Before 
75 + years, the incidence rate of all age groups showed 
a downward trend. The most obvious decline was in the 
age group younger than 45 years old with an AAPC of 
−5.24% (95% CI: −7.95, −2.42). However, there was no 
downward trend for ages 75 + with an AAPC of −1.79% 

(95% CI: −3.64, 0.08) between 2011 and 2020. Similarly, 
we can see a downward trend of mortality in each age 
group before 65 + years. The most significant decline was 
in the age group younger than 45 years old with an AAPC 
of −6.89% (95% CI: −11.03, −2.55). However, there was 
no downward trends for ages 65–74 (AAPC of −1.52% 
(95% CI: −3.92, 0.94)) and 75+ (AAPC of 1.18% (95% CI: 
−3.24, 5.81)).

Survival analysis
A total of 14,297 patients were included in the survival 
analysis. As shown in Fig. 3, the age-standardized relative 
survival was different between those diagnosed 2011–
2015 and those diagnosed 2016–2020. In 2011–2015, the 
age-standardized 5-year relative survival was 10.77%. The 
age-standardized 5-year relative survival in 2016–2020 
was 14.54%, which was higher than that in 2011–2015 
(Z = 4.89, P < 0.001). The survival of males increased from 
11.05 to 14.89% (Z = 3.95, P < 0.001), and females sur-
vival increased from 11.45 to 14.35% (Z = 1.97, P = 0.048). 
The percentage increase in the survival rate of males was 
higher than that of females (34.75% and 25.33%). More-
over, age-standardized 5-year relative survival in both 
urban (Z = 4.18, P < 0.001) and rural (Z = 2.35, P = 0.018) 
have improved, and the percentage increase in the sur-
vival of urban areas was higher than that of rural areas 
(38.64% and 28.75%) (Table 3).

For the different age groups, the lowest relative sur-
vival was observed among those age 75+ (2011–2015: 
7.69%, 2016–2020: 6.95%), followed by those aged 65–74 
(2011–2015: 10.72%, 2016–2020: 16.84%). Compared 
with the elderly, young people with liver cancer have 
better survival. The highest relative survival was seen in 
those aged 55–64 diagnosed in 2011–2015 (13.50%) and 
in those aged 45–54 diagnosed in 2016–2020 (19.83%). 
The survival gap between the age group with the high-
est relative survival and the age group with the lowest 

Table 1  The incidence and mortality of liver cancer from 2011 to 2020 in Fujian Province, China

CR crude rate, ASR age-standardized rate, AAPC average annual percentage change, CI Confidence interval

Incidence Mortality

CR(1/105) ASR(1/105) AAPC of ASR(95%CI) CR(1/105) ASR(1/105) AAPC of ASR(95%CI)

2011 2020 2011 2020 2011–2020 2011 2020 2011 2020 2011–2020

Total 33.8 27.44 29.13 19.95 −4.04(−4.90,−3.18) 27.28 22.69 23.29 16.01 −3.41(−4.79,−2.01)

Gender

  Male 52.56 43.67 46.86 33.28 −3.86(−4.77,−2.95) 44.08 32.16 38.93 26.68 −3.44(−5.37,−1.48)

  Female 14.66 11.24 11.97 7.82 −3.96(−4.94,−2.98) 10.14 9.93 8.12 6.42 −2.79(−5.48,−0.02)

Area

  Urban 35.19 27.44 28.07 20.20 −4.08(−5.63,−2.51) 27.52 21.45 21.80 15.27 −3.50(−6.56,−0.34)

  Rural 32.14 27.45 30.98 19.59 −4.06(−5.39,−2.72) 27.00 24.55 25.77 17.09 −4.15(−5.27,−3.02)
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relative survival was 5.81% in 2011–2015 and 12.88% in 
2016–2020. Besides those over 75 years old, the survival 
of patients in other age groups has improved in the study 
period (P < 0.01) (Fig. 4).

Discussion
The main characteristics of liver cancer are occult onset 
and a high degree of malignancy [20]. We used the lat-
est cancer registration data to analyse trends in inci-
dence, mortality and survival of liver cancer in Fujian 
Province, China from 2011 to 2020. The age-standardized 

incidence and mortality of liver cancer in Fujian Province 
in 2020 were 19.95/100,000 and 16.01/100,000, respec-
tively, which were higher than the latest average levels in 
China [5]. The age-standardized incidence and mortality 
of males was about 4–5 times that of females. The burden 
of liver cancer began to rise with the increase of age. The 
peak of incidence and mortality in males were 75 years 
old and over 85 years old respectively, while the peak 
for females was in the age group of 80 years old. Regard-
less of gender or region, age-standardized incidence and 
mortality of liver cancer showed a downward trend from 

Fig. 2  The age-specific incidence (A) and mortality (B) of liver cancer in males and females during 2011–2020 in Fujian Province, China
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2011 to 2020. Compared with other regions in East Asia, 
the decline rate of males liver cancer incidence in Fujian 
was slower than that in Japan (4.6%), but faster than that 
in South Korea (2.2%). The rate of decline of incidence 
in women is faster than in Japan (3.3%) and South Korea 
(2.2%) [21]. In addition, although the incidence of liver 
cancer in United Kingdom, Australia and the United 
States is on the rise, the incidence of liver cancer in Fujian 
Province is still higher than in these countries [22]. Com-
pared with 2011–2015, the age-standardized 5-year rela-
tive survival of liver cancer patients in 2016–2020 was 
higher. This survival was already higher than that of some 
developed European countries, such as Croatia (9.3%) 
and Denmark (7.5%) [23]. However, it was still lower 

than other provinces in China or neighboring countries 
such as Japan (30.1%) or South Korea (27.2%) [23–25]. 
Although the burden of liver cancer in Fujian Province 
has declined, it still seriously affects people’s health.

In order to effectively control the harm caused by liver 
cancer, the government has launched a number of meas-
ures in recent years to reduce the incidence of liver can-
cer. Hepatitis B vaccination plays an important role in 
primary prevention of liver cancer. Since 1992, hepatitis 
B vaccination has been included in the routine immuni-
zation program for infants, thus newborns can also be 
fully immunized [26]. In Fujian, compared with 1992, the 
prevalence of hepatitis B virus (HBV) infection in children 
under 5 years old has decreased from 21.67 to 0.23% in 

Table 2  The trend of incidence and mortality of liver cancer in five main age groups between 2011 and 2020 in Fujian Province, China

APC annual percentage change, AAPC average annual percentage change, CI Confidence interval

Trend 1 Trend 2 AAPC of 2011–
2020 (%)(95%CI)

Years APC(%)(95%CI) Years APC(%)(95%CI)

Incidence

  <45 2011–2013 2.24(−12.51,19.48) 2013–2020 −7.26(−9.17,−5.31) −5.24(−7.95,−2.42)

  45–54 2011–2020 −4.27(−6.29,−2.21) −4.27(−6.29,−2.21)

  55–64 2011–2018 −4.24(−6.46,−1.95) 2018–2020 −5.88(−21.08,12.25) −4.60(−7.69,−1.41)

  65–74 2011–2014 −0.27(−7.21,7.18) 2014–2020 −4.01(−6.32,−1.64) −2.78(−4.90,−0.61)

  ≥ 75 2011–2020 −1.79(−3.64,0.08) −1.79(−3.64,0.08)

Mortality

  <45 2011–2020 −6.89(−11.03,−2.55) −6.89(−11.03,−2.55)

  45–54 2011–2018 −3.63(−6.21,−0.98) 2018–2020 −16.59(−31.92,2.17) −6.68(−10.15,−3.07)

  55–64 2011–2020 −5.03(−7.11,−2.90) −5.03(−7.11,−2.90)

  65–74 2011–2015 5.04(−0.54,10.92) 2015–2020 −6.46(−10.00,−2.78) −1.52(−3.92,0.94)

  ≥ 75 2011–2017 2.99(−1.96,8.19) 2017–2020 −2.34(−15.58,12.99) 1.18(−3.24,5.81)

Fig. 3  The survival curve of liver cancer in Fujian Province, China, 2011–2015 and 2016–2020
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2014 [27]. Adults can also be revaccinated with hepatitis B 
vaccination at any time. Such a high vaccination rate can 
establish an effective immune barrier and reduce hepatitis 
B virus infection, thereby reducing the incidence of hepa-
titis and liver cancer. Fujian Province has a humid climate 
that is suitable for mold growth. Peanut is the main oil 
crop in Fujian Province. It is one of the most susceptible 
crops to aflatoxin contamination [28]. Therefore, some 
people have been exposed to the environments with high 
aflatoxin content for a long time. As the economy devel-
ops and the environment improves, people have reduced 
their exposure to aflatoxin by preventing mold in food and 
drinking clean water. The above factors can be considered 
as the reasons for the downward trend of the incidence of 
liver cancer in Fujian Province.

In addition, a number of screening programs and 
advanced treatment methods are the main reasons for 
the decrease in mortality and increase in survival. Since 
2005, Fujian Province has carried out the Cancer Screen-
ing program in rural and urban areas and population-
based cohort research projects in some areas. Screening 
identifies patients with early-stage liver cancer and pre-
vents the disease from worsening [29]. However, com-
pared with neighboring provinces, fewer people in Fujian 
Province participate in liver cancer screening [30, 31]. 
Usually, patients are diagnosed with liver cancer in the 
middle or late stages and the prognosis is poor. This could 
be one of the reasons why survival rates are still lower 
than those in other provinces. Currently, non-invasive 
testing methods have been applied to early liver cancer 
screening and have achieved certain results. This method 
is convenient and highly accurate, and can increase the 
willingness of the population to participate in liver cancer 
screening [32]. At the same time, advanced and safe tech-
nology has been widely used to treat liver cancer. Robotic 

surgery for liver cancer can reduce the trauma associated 
with open hepatectomy [33]. Multidisciplinary treatment 
based on the individual patient’s condition can minimize 
complications [34].

The burden of liver cancer in Fujian Province is signifi-
cantly different between females and males. This result 
was the same as that of other regions in China [35, 36]. 
This difference can be mainly explained by HBV infec-
tion, smoking and drinking alcohol [37]. According to the 
Global Burden of Diseases 2019 report, about 300 million 
people around the world were infected with HBV, and the 
number of deaths from HBV-associated liver cancer was 
192,000 in 2019 [38]. HBV infection will lead to inflam-
mation of liver cells, and long-term inflammation and 
injury will lead to cancerization of liver cells. The sero-
logical surveys of HBV in Fujian Province showed that 
the positive rate of hepatitis B surface antigen in males 
was higher than that of females (11.6% and 8.9%, respec-
tively) [39]. This difference may be the reason for the 
higher incidence of liver cancer in males than in females. 
Furthermore, smoking contributes to incidence of liver 
cancer in males and females aged 20 and above in China, 
with population attributable fraction of 15.7% and 4.8%, 
respectively. Although strong measures have been taken 
to control smoking, the smoking rate of males in Fujian 
is still significantly higher than that of females (48.9% and 
0.9%, respectively) [40]. The survey results of health risk 
factors of residents in Fujian province showed that there 
was a significantly difference in drinking rates between 
males and females (54.3% and 18.1%, respectively) [41]. 
Alcohol can increase the burden on liver metabolism, and 
excessive drinking can lead to cirrhosis and an increased 
risk of liver cancer.

The study found that the incidence and mortality of 
liver cancer increased rapidly after 50 years old, reach-
ing the peak over the age of 75. There was no downward 
trend in incidence after age 75 over the past 10 years. 
The main cause of liver cancer in young people is HBV 
infection. Nowadays, the widespread vaccination of HBV 
makes young people have a lower risk of liver cancer. 
However, characteristics of aging such as decreased cellu-
lar function, metabolic abnormalities, mitochondrial dys-
function, and epigenetic alterations increase the risk of 
liver cancer in the elderly [42]. In addition, the mortality 
rate of each age group displayed a downward trend before 
the age of 65, and the mortality rate did not change after 
the age of 65. This may be related to the poor effective-
ness and low tolerance of treatment among the elderly. 
The elderly may not benefit from some drugs, such as 
sorafenib [43]. The burden of liver cancer in the elderly 
may be reduced by using popular science materials for 
health education and multidisciplinary comprehen-
sive treatment. For the difference burden of liver cancer 

Table 3  The 5-year age-standardized relative survival of liver 
cancer in Fujian Province, China, 2011–2020

CI Confidence interval

Sex Area Age-standardized 5-year relative 
survival(%)(95%CI)

2011–2015 2016–2020

Male All 11.05(9.96–12.20) 14.89(13.32–16.53)

Urban 12.05(10.58–13.62) 16.50(14.36–18.76)

Rural 9.67(8.14–11.37) 12.75(10.58–15.13)

Female All 11.45(9.82–13.21) 14.35(11.94–16.97)

Urban 12.32(10.14–14.73) 17.16(13.67–21.00)

Rural 10.31(7.98–12.96) 10.93(7.97–14.41)

Total All 10.77(9.91–11.68) 14.54(13.25–15.89)

Urban 11.80(10.62–13.05) 16.36(14.55–18.27)

Rural 9.39(8.17–10.70) 12.09(10.36–13.96)
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Fig. 4  The 5-year relative survival of liver cancer in gender (A), region (B), and age group (C) in Fujian Province, China. A p-value of less than 0.05 
was considered statistically significant in the differences in survival across various periods, categorized by gender, region, and age. RS, relative 
survival
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between urban and rural areas, good awareness of anti-
cancer and rich medical resources are the advantages of 
urban areas. Living in a favorable ecological environment 
and receiving good treatment may be the reasons for the 
high survival of urban residents. In addition, compared 
with urban areas, the economic conditions of residents 
in rural areas are poor, and many residents give up treat-
ment because of economic pressure.

The most notable advantage of our study is the up-
to-date and high accuracy of liver cancer data in Fujian 
Province. The data were collected in strict accordance 
with quality control standards. In addition, patients’ sur-
vival information was obtained through active and pas-
sive follow-up. However, there were some limitations 
existed in this study. First, the most common subtypes 
of liver cancer are hepatocellular carcinoma and intrahe-
patic cholangiocarcinoma. But the information about the 
histological type of liver cancer was incomplete in most 
patients, because there was no requirement for staff to 
submit the information of histological type. So the bur-
den of different histological types of liver cancer may 
be analysed by supplementing information or building a 
model to impute liver cancer cases of unknown subtypes. 
Second, there are many risk factors related to the occur-
rence and development of liver cancer. However, due to 
the limited data collected, it is not yet possible to analyse 
the impacts of such variables on liver cancer in a large 
population. Thirdly, the collection of incidence and fol-
low-up data may be affected by the COVID-19 epidemic. 
For example, patients can’t see a doctor or participate in 
screening programs as a result of the lockdown. The staff 
of cancer registry are usually arranged to prevent and 
control the COVID-19. The doctor may rest because he 
is infected with COVID-19, which makes patients unable 
to be diagnosed with cancer in time. However, these con-
ditions are not the main factors affecting the change in 
the incidence of liver cancer. COVID-19 mainly harms 
the lung, but has little effect on the liver. The trend of the 
incidence of liver cancer is mainly affected by the hepati-
tis B vaccine and the improvement of the environment.

Conclusions
In short, we used the population-based cancer registra-
tion database to analyse liver cancer incidence, mortality 
and survival in Fujian Province, China from 2011 to 2020. 
Although the burden of liver cancer has been decreasing 
in Fujian Province, the elderly, high-risk males and rural 
populations are still high-risk groups for liver cancer. The 
government and health departments should take targeted 
measures to reduce the burden of liver cancer, including 
emphasizing regular screening for the elderly, promot-
ing non-invasive screening technologies, and enhancing 
health education initiatives.
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