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Abstract
BACKGROUND 
Liver cancer poses a significant public health threat. The difference between 
disease patterns and national policies is crucial to elucidating factors influencing 
hepatocellular carcinoma (HCC) incidence.
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AIM 
To investigate the secular trend and disease pattern of liver cancer in Taiwan, Poland, and Belgium.

METHODS 
This population-based cohort study presents the incidence, period, and cohort effects in HCC incidence between 
2000 and 2019 in Taiwan, Poland, and Flanders, Belgium. Data on HCC were obtained from cancer registry data 
from Taiwan, Poland, and regional data from Belgium. Age-standardized incidence rates (ASIRs), annual per-
centage changes, and age-period-cohort analyses were conducted by sex and period.

RESULTS 
Taiwan’s ASIR decreased from 2000 to 2019 (males: 55.17 to 43.42, females: 21.91 to 16.20, per 100000). In Poland, 
ASIR declined from 2000 to 2019 (males: 3.21 to 2.77, females: 1.95 to 1.32, per 100000). However, Flanders 
experienced an increase in ASIR from 2000 to 2019 (males: 2.66 to 5.63, females: 1.40 to 2.20, per 100000). In Taiwan, 
the cohort effect rate ratio increased from 1915 to 1935 (males: 1.02 to 1.36, females: 1.04 to 1.54) and decreased from 
1935 to 1989 (males: 1.36 to 0.22, females: 1.54 to 0.20). In Poland, rate ratios consistently decreased (males: 1.75 to 
0.25, females: 3.46 to 0.26). Flanders exhibited an increase in both males (0.14 to 2.52, 1915 to 1975) and females (0.53 
to 3.66, 1915 to 1989).

CONCLUSION 
Taiwan and Poland’s declining ASIR may be due to effective hepatitis B virus immunization and viral hepatitis 
therapy. Flanders’ persistent increase may be tied to higher HCC risk in high hepatitis C virus risk populations.

Key Words: Hepatocellular carcinoma; Hepatitis B virus; Hepatitis C virus; Metabolic syndrome; Cancer incidence
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Core Tip: Due to differences in etiological factors and nationwide policies, limited evidence exists regarding the prevention 
outcomes of hepatocellular carcinoma (HCC) in different countries. This retrospective cohort study presented the incidence, 
period, and cohort effects in HCC incidence between 2000 and 2019 in Taiwan, Poland, and Flanders, Belgium. Decreasing 
cohort effect in Taiwan and Poland resulted from effective hepatitis B virus immunization and viral hepatitis therapy. The 
increasing cohort effect in Flanders, Belgium suggests that further measures are needed to prevent the increasing risk of the 
hepatitis C virus.

Citation: Huang ZZ, Żmudka K, Ruggiano V, Hsu WL, Liu J, Chiang CJ, Chen YC, Wang V. Secular trend in universal hepatocellular 
carcinoma prevention: Taiwan, Poland, and Belgium experience. World J Gastrointest Oncol 2025; 17(11): 110840
URL: https://www.wjgnet.com/1948-5204/full/v17/i11/110840.htm
DOI: https://dx.doi.org/10.4251/wjgo.v17.i11.110840

INTRODUCTION
Primary liver cancer is the seventh most common type of cancer and the second leading cause of cancer-related deaths[1]. 
Hepatocellular carcinoma (HCC) is the major type of primary liver cancer. Depending on the population, the risk factors 
for HCC vary considerably. However, HCC incidence is mostly attributed to chronic hepatitis B virus (HBV) or hepatitis 
C virus (HCV) infection, metabolic dysfunction, and alcohol consumption[2]. Viral hepatitis is the major risk factor for 
HCC. Generally speaking, HBV infection is the predominant type across East Asian countries, whereas in European 
countries, the primary concern is HCV infection[2]. In previous decades, national vaccination programs[3-5], screening 
programs[6,7], hospital-transmission control[6], and novel antiviral therapies[7-9] were implemented. Such programs 
resulted in different rates of reduction in viral hepatitis, and thus, a later reduction in HCC incidence.

In this study, we analyzed the change in HCC incidence between 2000 and 2019 in Taiwan, Poland, and the Flanders 
region of Belgium, and discussed the major risk factors contributing to observed changes and trends. The discrepancies 
between HCC incidence and major etiological factors across Taiwan, Poland, and Flanders will be the central purpose of 
this article.

MATERIALS AND METHODS
Data sources
We conducted a study of HCC cases diagnosed from 2000 to 2019 using data from the Taiwan cancer registry[10], the 
Polish national cancer registry[11], and the Belgian cancer registry[12], respectively. Each cancer registry is a nationwide 

https://www.wjgnet.com/1948-5204/full/v17/i11/110840.htm
https://dx.doi.org/10.4251/wjgo.v17.i11.110840


Huang ZZ et al. HCC trend

WJGO https://www.wjgnet.com 3 November 15, 2025 Volume 17 Issue 11

population-based database and provides critical cancer data. The completeness of the Taiwan cancer registry was 97.7% 
with an overall 91.3 microscopically verified percentage (MV) (%) in 2011[13]. The completeness of the Polish national 
cancer registry was 91% with a 66% mortality-to-incidence ratio in 2010[14]. The completeness of the Belgian cancer 
registry for Flanders for invasive tumors, except for non-melanoma skin cancer, was 95% for the clinical network and 91% 
for the pathological network in 2019[15]. HCC was coded using the third edition of the International Classification of 
Diseases for Oncology for all three cancer registries. The third edition of the International Classification of Diseases for 
Oncology morphology code for HCC is No. C22.

Statistical analyses
We calculated age-specific incidence rates for various age groups (30-34, 35-39, 40-44, …, 80-84, 85-89) and age-
standardized incidence rate (ASIR), per 100000 people. ASIR was computed using the World Health Organization (WHO) 
2000 standard population with age-truncated population ≥ 30 and ≤ 89 years. We divided a 20-year time period and birth 
cohort into 5-year intervals and calculated annual percentage changes and 95% confidence intervals (CIs) with the 
Joinpoint regression program (version 5.0)[16].

To investigate the temporal trends in HCC incidence, we applied an age-period-cohort (APC) analysis using the 
National Cancer Institute web-based APC tool[17]. The tool estimates longitudinal age-specific rates, period effects, and 
cohort rate ratios (CRRs) based on a Poisson log-linear model. HCC incidence data were stratified by 5-year age groups 
(30-34 to 85-89 years), calendar periods (2000-2004 to 2015-2019), and corresponding birth cohorts (1915-1919 to 1985-
1989). Although the tool computes the estimates internally, the underlying R code is available for transparency and 
reproducibility. In this model, age, period, and cohort effects are expressed as incidence rate ratios. The expected 
incidence rate for individuals born in year c and followed up at age a is estimated using the following equation: (1) 
Longitudinal age (a|c0): The longitudinal age-specific rate at age a based on a reference cohort c0; (2) CRR (c|c0): The CRR 
comparing birth cohort c to the reference cohort; and (3) Period deviation (c + a): The period deviation at calendar year 
p = c + a. All results, including incidence rate ratios by age, CRRs by cohort, and period deviations by calendar period, 
were generated from the National Cancer Institute tool output[17].

RESULTS
ASIR
In Taiwan, the ASIR from 2000-2004 to 2015-2019 significantly decreased for both males and females (55.17 to 43.42 and 
21.91 to 16.20, per 100000, respectively). The APC was -1.85 (95%CI: -3.30 to -0.49) in males and -1.99 (95%CI: -3.92 to 
-0.16) in females. In Poland, we also observed reduced ASIR in both males and females (3.21 to 2.77 and 1.95 to 1.32, per 
100000, respectively) between the periods of 2000-2004 and 2015-2019. The APC was -1.47 (95%CI: -1.92 to -1.10) in males 
and -2.54 (95%CI: -3.53 to -1.63) in females. We observed the opposite trend in the Flemish population, with ASIR 
increasing significantly from 2000-2004 to 2015-2019 in both males and females (2.66 to 5.63 and 1.40 to 2.20, per 100000, 
respectively). The APC was 5.27 (95%CI: 2.65-7.69) in males and 3.28 (95%CI: 2.95-3.53) in females (Figure 1, Table 1). 
Age-specific incidence rates by period, sex, and birth cohort are presented in Supplementary Figures 1-6.

APC
Age, period, and cohort effects are presented in (Figures 2, 3, and 4) for Taiwanese, Polish, and Flemish data, respectively. 
Age effects showed similar trends in all three countries, showing increasing incidence with increasing age, and then 
slightly decreasing in the oldest age group. The highest age effects in Taiwan were 243.99 in males aged 75-79 and 144.04 
in females aged 80-84. In Poland, they were 23.73 and 11.42 in males and females aged 75-79. In Flanders, they were 
118.08 and 30.46 in males and females aged 80-84. The rate ratios of the period effects from 2000 to 2019 decreased for 
both males and females in Taiwan (1.03 to 0.79 and 1.07 to 0.72, respectively) and Poland (1.13 to 0.92 and 1.17 to 0.77, 
respectively), but increased for both males and females in Flanders (0.76 to 1.42 and 0.90 to 1.47, respectively).

The rate ratios of the cohort effects in Taiwan increased during 1915-1935 (1.02 to 1.36 in males and 1.04 to 1.54 in 
females), but continually decreased from 1935 to 1989 (1.36 to 0.22 in males and 1.54 to 0.20 in females). In Poland, the rate 
ratios of the cohort effects continually decreased from 1915 to 1989 (1.75 to 0.25 in males and 3.46 to 0.26 in females). In 
Flanders, the rate ratios of the cohort effects for males increased from 0.14 to 2.52 for 1915 to 1975, and then decreased 
from 2.52 to 1.18 for 1975 to 1989. In females, rate ratios increased from 0.53 to 3.66 for 1915 to 1989. National or regional 
intervention of viral hepatitis or HCC in Taiwan, Poland, and Flanders is shown in Figure 5.

DISCUSSION
The ASIR and age-specific incidence rates indicated that both Taiwan and Poland had similar decreasing trends by period 
and by sex; however, Flemish data showed consistently increasing trends by sex and by period. For both Taiwan and 
Poland, this observation can be traced back to several major factors. Long-term HBV immunization programs with high 
coverage rates resulted in decreasing trends of HCC prevalence through individual and herd immunity in the vaccinated 
cohort[3,4,18]. The national viral hepatitis therapy program launched in Taiwan in 2003 may have contributed to 
reducing HCC risk[7]. Hospital transmission control in Poland, such as sterilizing medical equipment or blood donor 
screening, may be associated with decreasing HCC prevalence[6]. In Flanders, the reasons for increasing HCC risk could 

https://f6publishing.blob.core.windows.net/87d87139-856e-4439-b911-34d877e76257/110840-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/87d87139-856e-4439-b911-34d877e76257/110840-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/87d87139-856e-4439-b911-34d877e76257/110840-supplementary-material.pdf
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Table 1 Demographical distribution of hepatocellular carcinoma incidences and age-standardized incidence rates (with age-truncated 
population ≥ 30 years and ≤ 89 years) of hepatocellular carcinoma in Taiwan, Poland, and Flanders, 2000-2019

Population (≥ 30 years 
and ≤ 89 years) in 1000 ASIR of HCC (≥ 30 years and ≤ 89 years) per 100000

Country/region HCC case 
number

2000 2019 2000-2004 2005-2009 2010-2014 2015-2019

Male 153427 11390 11705 55.17 55.20 50.42 43.42Taiwan

Female 65370 10113 11897 21.91 21.95 19.89 16.20

Male 16696 18537 18373 3.21 2.89 2.91 2.77Poland

Female 13126 19716 19584 1.95 1.60 1.42 1.32

Male 4689 3050 3294 2.66 3.76 5.03 5.63Flanders

Female 2237 3081 3295 1.40 1.57 1.92 2.20

ASIR: Age-standardized incidence rate; HCC: Hepatocellular carcinoma.

Figure 1 Age-standardized incidence rates (with age-truncated population ≥ 30 and ≤ 89 years) of hepatocellular carcinoma in Taiwan, 
Poland, and Flanders, 2000-2019, and estimated age-period-cohort change. In Taiwan, the age-standardized incidence rate (ASIR) from 2000-2004 to 
2015-2019 decreased significantly for both males and females, with age-period-cohort (APC) was -1.85 (95% confidence interval [CI]: -3.30 to -0.49) in males and 
-1.99 (95%CI: -3.92 to -0.16) in females. In Poland, the ASIR from 2000-2004 to 2015-2019 decreased significantly for both males and females with APC was -1.47 
(95%CI: -1.92 to -1.10) in males and -2.54 (95%CI: -3.53 to -1.63) in females. In Flanders, the ASIR from 2000-2004 to 2015-2019 increased significantly for both 
males and females with APC was 5.27 (95%CI: 2.65-7.69) in males and 3.28 (95%CI: 2.95-3.53) in females. aP < 0.05.

be due to higher HCV prevalence in certain populations, especially injection drug users (IDUs) and patients with human 
immunodeficiency virus (HIV)[9].

In Taiwan and Poland, HBV and HCV infection are the main risk factors for HCC[19,20], with HBV infection being the 
majority in Taiwan and HCV being a more prominent risk factor for HCC in Poland[21]. In Taiwan, the 30-34 age group 
(1985-1989) had the lowest cohort effect. The decrease may be attributed to the HBV vaccination policy starting in 1984 for 
infants of HBV-infected mothers, which expanded to all infants in 1986. Moreover, hepatitis B immune globulin (HBIG) 
was provided to infants of hepatitis B e antigen-positive/hepatitis B surface antigen-positive (HBsAg+) mothers since 
1986 and to all HBsAg+ mothers since 2019. Seroepidemiological data collected between 1984 and 2014 demonstrated that 
the seropositive rates of HBsAg and antibody to hepatitis B core antigen (anti-HBc) were significantly lower among 
individuals in the vaccinated cohort than those in the unvaccinated cohort[22]. Another 20-year follow-up study 
conducted from 1983 to 2004 pointed out that the universal three-dose recombinant HBV vaccination policy significantly 
reduced HCC incidence rates in the vaccinated cohort[3]. However, highly infectious mothers, especially hepatitis B e 
antigen+/HBsAg+, were still an important risk factor for HBV vaccine failure[23]. As a result, starting in 2018, anti-viral 
therapy, such as tenofovir and telbivudine, was given to highly infectious mothers in the third trimester to prevent 
mother-to-infant transmission, reducing the HBV DNA positivity rate by 25.3% in HBIG+ infants compared with HBIG- 
infants[24].

In Taiwan, for the unvaccinated population, cohort effects increased from 1915 to 1935, and then decreased. This 
decreasing trend may be attributed to several reasons listed below. First, the national viral hepatitis therapy program was 
launched in 2003. Based on the community-based Risk Evaluation of Viral Load Elevation and Associated Liver Disease/
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Figure 2 Age-period-cohort effects of hepatocellular carcinoma in Taiwan, 2000-2019. The highest age effects were 243.99 in males aged 75-79 and 
144.04 in females aged 80-84. The rate ratios of the period effects from 2000 to 2019 decreased for both males and females (1.03 to 0.79 and 1.07 to 0.72, 
respectively). The rate ratios of the cohort effects increased during 1915-1935 (1.02 to 1.36 in males and 1.04 to 1.54 in females), but continually decreased from 
1935-1989 (1.36 to 0.22 in males and 1.54 to 0.20 in females). CIHi: Upper limit of 95% confidence interval; CILo: Lower limit of 95% confidence interval.

Figure 3 Age-period-cohort effects of hepatocellular carcinoma in Poland, 2000-2019. The highest age effects were 23.73 and 11.42 in males and 
females aged 75-79. The rate ratios of the period effects from 2000 to 2019 decreased for both males and females (1.13 to 0.92 and 1.17 to 0.77, respectively). The 
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rate ratios of the cohort effects continually decreased from 1915 to 1989 (1.75 to 0.25 in males and 3.46 to 0.26 in females). CIHi: Upper limit of 95% confidence 
interval; CILo: Lower limit of 95% confidence interval.

Figure 4 Age-period-and cohort effects of hepatocellular carcinoma in Flanders, 2000-2019. The highest age effects were 118.08 and 30.46 in 
males and females aged 80-84. The rate ratios of the period effects from 2000 to 2019 increased for both males and females (0.76 to 1.42 and 0.90 to 1.47, 
respectively). The rate ratios of the cohort effects for males increased from 0.14 to 2.52 for 1915 to 1975, then decreased from 2.52 to 1.18 for 1975 to 1989. In 
females, rate ratios increased from 0.53 to 3.66 from 1915 to 1989. CIHi: Upper limit of 95% confidence interval; CILo: Lower limit of 95% confidence interval.

Cancer-HBV/HCV study, 15%-25% of patients with chronic hepatitis B or chronic hepatitis C eligible for reimbursed 
treatment were covered by 2011[25,26]. There was a 22% reduction in chronic liver diseases (LDs) and cirrhosis-associated 
mortality, a 24% reduction in HCC mortality, and a 14% reduction in HCC incidence in 2008-2011, compared with the 4-
year period before the program launch (2000-2003)[7]. As a result, the antiviral therapy is considered effective to prevent 
the occurrence of end-stage LDs (ESLDs) and HCC. Second, the disposable syringes and improvement of medical 
equipment sterilization since the 1980s. Third, universal anti-HCV serologic screening of blood donors was also 
implemented in 1992 and further enhanced by the introduction of highly sensitive nucleic acid test (NAT) assays in 2013. 
Lastly, several HCV screening programs were also launched since 2011[27]. A nationwide seroepidemiological study 
demonstrated that the overall crude prevalence of anti-HCV decreased from 15.5 to 4.5 per 1000 blood donors between 
1999 and 2017[28]. Overall, as the HBV incidence decreased throughout the period, HCV incidence also decreased. Liver 
transplantation (LT) was also an important management for HCC or ESLD. However, due to strict patient selection 
criteria and a shortage of organs, most patients with ESLD or HCC were not able to undergo LT. Although overall 1-year 
and 3-year survival rates in patients with LT were 86% to 98% and 61% to 96%[29-31], respectively, a previous study 
showed that only 3017 LT cases were performed from 2003 to 2012[32], which is far less than patients with HCC. As a 
result, transarterial embolism or surgical resection remain an important therapy for HCC curation or survival im-
provement.

In Poland, the cohort effect for the 30-34 age group (1985-1989) was also lower than any previous cohort. Infants of 
HBsAg+ mothers were vaccinated since 1989, and this policy expanded to all newborns in 1996[4]. However, in contrast 
to Taiwan, where most HBV cases resulted from highly infectious mothers and incomplete immunization[18], Polish HBV 
cases mostly resulted from hospital transmission[6]. From 2010 to 2014, 74% of acute HBV cases were attributed to 
hospital transmission or outpatient medical procedures, and the overall hospitalization population attributable risk was 
25.7% (95%CI: 20.3%-31.1%)[6]. Due to the low prevalence of HBV infection and horizontal transmission being the major 
transmission route, a two-dose preoperative vaccination policy for selective surgical patients was implemented in 1993-
1997.

In Poland, for those without vaccination coverage, cohort effects consistently decreased during the period from 1915 to 
1989. Although there is no nationwide antiviral therapy program, policies for hospital-transmission control[6] and HBV 
vaccination in high-risk groups[4] in the past may have contributed to the reduced HCC incidence. This is supported by 
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Figure 5 National or regional intervention timeline of preventing viral hepatitis and hepatocellular carcinoma in Taiwan, Poland, Flanders. 
HBeAg: Hepatitis B e antigen; HBIG: Hepatitis B immune globulin; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; HCV: Hepatitis C virus; HIV: Human 
immunodeficiency virus.

data showing that HBV incidence dropped from approximately 45 to under 15 cases per 100000 by 1997 following the 
introduction of medical sterilization protocols and later targeted vaccination programs[33]. Programs to control hospital-
related infections included improving medical equipment sterilization and early vaccination programs for health care 
workers[6,34]. Moreover, NAT screening tests in blood donors for both HCV and HIV began in 2003, and NAT screening 
tests for HBsAg and anti-HBc began in 2005 with a two-decade decrease in the prevalence of HBsAg among donors[35]. 
As a result, such improvements might have contributed to the decreasing trends in the non-vaccinated cohort. Lastly, 
data for the LTs in Poland during the 2001-2017 period showed that 3332 primary LTs were performed, of whom patients 
with HCV infection accounted for 581 cases, whereas those with only HBV accounted for 185 cases[36]. More recent data 
showed that the total number of LTs in 2022 was 362[37]. Similar to the Taiwanese experience, the number of patients 
who annually undergo LTs in Poland is still limited.

In the Flanders region of Belgium, cohort effects showed an overall increasing trend after 1915. In Belgium, HCV 
infection is the major risk factor for HCC[38]. In 2015, the HCV RNA seropositivity rates among IDU, people living with 
HIV (PLHIV), and men who have sex with men (MSM) with HIV were 25.0%, 6.3%, and 18.4%, respectively, which was 
higher than the 0.1% in the general population[9]. Moreover, IDU, PLHIV, and MSM with HIV accounted for 18.3%, 8.7%, 
and 8.5% (overall 35.5%) of patients with HCV, respectively, which are the three most important risk factors for HCV 
transmission in Belgium[9]. The prevalence of IDUs increased from 2.9% to 3.5% from 2000 to 2010 and continues to 
increase in recent years[39]. Subnational surveillance data also revealed that about 30% of undiagnosed HIV patients 
lived in Antwerp, the largest city in Flanders, where MSM, particularly those born abroad, account for the most cases, 
showing much higher rates than other regions in Belgium[40]. These factors might contribute to the increasing cohort 
effect in Flanders.

WHO’s Global Hepatitis Strategy aims to eliminate hepatitis by 2030 – a 90% reduction in incidence and 65% reduction 
in mortality. In 2014, Taiwan’s high vaccination coverage rate led to significantly lower HBsAg and anti-HBc prevalence 
rates in children under 30 years (0.5% and 4.5%, respectively) compared to older individuals (30-50 years) born before the 
vaccination program (HBsAg: 6.7%; anti-HBc: 44.1%)[22]. Since 2018, anti-viral therapy for highly infectious mothers in 
their third trimester has further bolstered prevention efforts against vertical transmission[24], providing strong evidence 
of HBV infection prevention success. The Taiwanese government’s 2025 short-term goals are to maintain HBV vaccination 
coverage rate above 98% and raise coverage rate for the national viral hepatitis screening program to 70%[41]. Despite 
this, studies indicate a rising HCV infection risk in certain groups like homosexual, IDU, and HIV patients[42]. Therefore, 
goals include precision screening and expanding oral anti-HCV drug coverage to 40% enhancing health education for 
IDUs, aiming for a 50% reduction in viral hepatitis[41].

In Poland, the HBV vaccination coverage rate was 90.9% in 2018[43], which is still less than the 2020 WHO target. Thus, 
a vaccine coverage rate over 95% will be the future target[43]. For HCV treatment, due to the availability of highly 
effective and safe direct-acting antivirals (DAAs)[8], HCV infection is highly controlled, with an average 0.4% HCV RNA 
positivity in recent years. Moreover, the efficacy of DAAs improved from 50% during 2009-2013 to around 97% during 
2016-2018. It is predicted to reach 99% efficacy and reduce the HCV RNA positivity rate to 0.3% by 2030[8].

In Flanders, the overall HBV and HCV prevalence was low, whereas the IDU, PLHIV, and MSM with HIV had a 
significantly higher HCV risk than the general population. Instead of providing nationwide antiviral therapy, focusing on 
reducing transmission and providing antiviral therapy to high-risk groups would be more important. With the DAA 
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drug, a ≥ 95% cure rate, achieving HCV elimination[44,45]. However, unlimited access to DAA started late in 2019[46]. 
For the HCV treatment program, 67% of PLHIV and migrants and 73% of IDUs will be left untreated by 2030[47] to reach 
the WHO Global Hepatitis Strategy. A Belgian “HCV plan” was developed in 2014 in response to the WHO’s objectives, 
and included developing a national HCV screening program, expanded access to HCV medication, and epidemiological 
follow-up studies[48]. However, the effect of the program is still under observation.

As the prevalence of hepatitis B and C continues to decline following widespread antiviral and vaccination programs
[49], non-viral LD such as alcoholic LD (ALD) and metabolic-associated fatty LD (MAFLD) are becoming relatively more 
prominent contributors to HCC. While these conditions may not confer significant cancer risk during early stages, their 
progression to advanced fibrosis or cirrhosis is a well-established pathway to HCC development[50]. Given this epidemi-
ologic shift, long-term surveillance is essential to monitor the evolving role of MAFLD and ALD in hepatocarcinogenesis. 
Preventive strategies should prioritize modifiable risk factor control through lifestyle interventions, including weight 
management, dietary improvement, physical activity promotion, and reduction of harmful alcohol use.

In this study, we analyzed long-term trends of HCC in Taiwan, Poland, and Flanders from 2000 to 2019, and discussed 
differences in trends and risk factors. Our study observed age groups from 30 to ≥ 85 over 20 years. We also compared 
public health policies across countries and suggested improvements to meet the WHO’s 2030 Global Hepatitis Strategy. 
The limitations of our study include the use of three cancer registry databases, with potential underrepresentation of 
HCC incidence in Poland due to discrepancies with National Health Fund Institution reports, and data from only a single 
region in Belgium. However, the changes in overall HCC incidence trends and the explainable differences in etiology are 
of particular importance in this study. Understanding the future impact of metabolic syndrome on liver cancer 
necessitates extended research efforts for conclusive findings.

CONCLUSION
To achieve the WHO’s 2030 goals of eliminating HBV and HCV, urgent and concerted international efforts are essential, 
with tailored strategies for various regions or countries. Increasing diagnosis and treatment coverage through robust 
public health policies is crucial. Sustainable financing and innovation are also pivotal in transforming the global response 
to hepatitis, facilitating the development of vaccines, diagnostics, and treatments.
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