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Liver cancer is a major cause of death in many countries. Efforts to reduce the incidence of preventable 
liver cancer should be prioritised to avoid the predicted rise in people diagnosed with liver cancer.

Global burden of primary liver cancer

905,700
people were diagnosed
with liver cancer in 2020

830,200
people died from liver

cancer in 2020

Liver cancer ranked among the
top 3 causes of cancer death in

46 countries
in 2020

The number of people
diagnosed with or dying from

liver cancer globally could

increase by
more than 55%
between 2020 and 2040 if

current rates do not change
Highlights
worldwide. We predict the number
of cases and deaths will rise over
� 905,700 people were diagnosed with and 830,200 people died from
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� Liver cancer was among the top three causes of cancer death in
46 countries.

� The number of new cases and deaths from liver cancer could rise by
>55% by 2040.
https://doi.org/10.1016/j.jhep.2022.08.021
© 2022 Published by Elsevier B.V. on behalf of European Association for the Study of the Live
NC-ND IGO license (http://creativecommons.org/licenses/by-nc-nd/3.0/igo/). J. Hepatol. 2022
Authors

Harriet Rumgay, Melina Arnold,
Jacques Ferlay, .,
Mathieu Laversanne,
Katherine A. McGlynn,
Isabelle Soerjomataram

Correspondence
RumgayH@iarc.who.
int (H. Rumgay).

Lay summary
The burden of liver cancer varies
across the world. Liver cancer was
among the top three causes of
cancer death in 46 countries and
was among the top five causes of
cancer death in 90 countries

the next 20 years as the world
population grows. Primary liver
cancer due to some causes is pre-
ventable if control efforts are pri-
oritised and the predicted rise in
cases may increase the need for
resources to manage care of pa-
tients with liver cancer.
r. This is an open access article under the CC BY-
, -, 1–9



Research Article
Hepatic and Biliary Cancer
Key
olog
Rec
202

* C
Cou
E-m
http
Global burden of primary liver cancer in 2020 and predictions
to 2040

Harriet Rumgay1,*, Melina Arnold1, Jacques Ferlay1, Olufunmilayo Lesi2, Citadel J. Cabasag1,
Jérôme Vignat1, Mathieu Laversanne1, Katherine A. McGlynn3, Isabelle Soerjomataram1

1International Agency for Research on Cancer (IARC/WHO), Cancer Surveillance Branch, Lyon, France; 2Department of Global HIV, Hepatitis
and STIs Programme, World Health Organization, Geneva, Switzerland; 3Division of Cancer Epidemiology and Genetics, National Cancer

Institute, Rockville, Maryland, United States
Background & Aims: The burden of liver cancer varies across the rise in cases may increase the need for resources to manage care

world. Herein, we present updated estimates of the current
global burden of liver cancer (incidence and mortality) and
provide predictions of the number of cases/deaths to 2040.
Methods: We extracted data on primary liver cancer cases and
deaths from the GLOBOCAN 2020 database, which includes 185
countries. Age-standardised incidence and mortality rates (ASRs)
per 100,000 person-years were calculated. Cases and deaths up
to the year 2040 were predicted based on incidence and mor-
tality rates for 2020 and global demographic projections to 2040.
Results: In 2020, an estimated 905,700 people were diagnosed
with, and 830,200 people died from, liver cancer globally. Global
ASRs for liver cancer were 9.5 and 8.7 for new cases and deaths,
respectively, per 100,000 people and were highest in Eastern
Asia (17.8 new cases, 16.1 deaths), Northern Africa (15.2 new
cases, 14.5 deaths), and South-Eastern Asia (13.7 new cases, 13.2
deaths). Liver cancer was among the top three causes of cancer
death in 46 countries and was among the top five causes of
cancer death in 90 countries. ASRs of both incidence and mor-
tality were higher among males than females in all world regions
(male:female ASR ratio ranged between 1.2–3.6). The number of
new cases of liver cancer per year is predicted to increase by
55.0% between 2020 and 2040, with a possible 1.4 million people
diagnosed in 2040. A predicted 1.3 million people could die from
liver cancer in 2040 (56.4% more than in 2020).
Conclusions: Liver cancer is a major cause of death in many
countries, and the number of people diagnosed with liver cancer
is predicted to rise. Efforts to reduce the incidence of preventable
liver cancer should be prioritised.
Lay summary: The burden of liver cancer varies across the
world. Liver cancer was among the top three causes of cancer
death in 46 countries and was among the top five causes of
cancer death in 90 countries worldwide. We predict the number
of cases and deaths will rise over the next 20 years as the world
population grows. Primary liver cancer due to some causes is
preventable if control efforts are prioritised and the predicted
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y; cancer registries.
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of patients with liver cancer.
© 2022 Published by Elsevier B.V. on behalf of European Association
for the Study of the Liver. This is an open access article under the CC
BY-NC-ND IGO license (http://creativecommons.org/licenses/by-nc-
nd/3.0/igo/).
Introduction
The global burden of liver cancer is substantial. According to
2020 estimates, liver cancer is the sixth most commonly diag-
nosed cancer and the third most common cause of cancer
death.1 Liver cancer also ranks as the second most common
cause of premature death from cancer.2 Incidence and mortality
rates of liver cancer have dropped in some Eastern Asian
countries including Japan, China, and the Republic of Korea, but
rates have increased in many previously low-incidence coun-
tries across the world, such as the US, Australia, and several
European countries.3

Risk factors for liver cancer include older age and sex (higher
risk among males than females), and there are some differences
in risk by ethnicity.4 For example, in multi-ethnic populations
such as the US, American Indians/Alaskan Natives, Hispanic
persons, non-Hispanic Black persons and Asians/Pacific Islanders
have higher rates than non-Hispanic White persons.4 Although
HBV and HCV infections constitute the most important exoge-
nous risk factors for primary liver cancer, excessive alcohol
consumption and the related conditions of metabolic syndrome,
type 2 diabetes, obesity, and non-alcoholic fatty liver disease
have also become prominent causes of primary liver cancer.4,5

Further exogenous risk factors include cigarette smoking,
ingestion of aflatoxin-contaminated food, and liver fluke infes-
tation.5 Recent studies suggest that approximately 56% of liver
cancer is related to HBV and 20% is related to HCV.6 A further 18%
of liver cancer burden may be related to tobacco smoking,7 and
an estimated 17% could be attributable to alcohol drinking
globally,8 with the possibility of multiple risk factors being
attributed to the same cases or deaths.

An updated evaluation of the global burden of liver cancer
incidence and mortality is warranted due to the disparities in
burden across populations and the availability of more recent
estimates. In this analysis, we describe where liver cancer ranks
amongst all cancer types for cancer diagnoses and deaths in
nations across the world. We also present predictions of the
future liver cancer burden to 2040.
y 2022 vol. - j 1–9
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Materials and methods
The number of new cases of, and deaths from, primary liver
cancer (ICD-10 C22), were obtained from the GLOBOCAN 2020
database for 185 countries and territories, by sex and 18 age
groups (0–4, 5–9, ., 80–84, 85 and over).1,2,9 Corresponding
population data for 2020 were extracted from the United Nations
(UN) website.10 The data sources and hierarchy of methods used
in compiling the cancer estimates have been described in detail
elsewhere.9 Briefly, the GLOBOCAN estimates are assembled at
the national level using the best available sources of cancer
incidence and mortality data within a given country.

We predicted the future number of primary liver cancer cases
and deaths up to the year 2040 based on the medium-variant UN
population projections and the current global-level incidence
and mortality rates of primary liver cancer for 2020. The pre-
dicted number of new cancer cases or deaths was computed by
multiplying the age-specific incidence or mortality rates for the
world for 2020 by the corresponding projected world population
estimate. These expected populations differ from that of 2020 in
terms of age structure and size. The key assumption is that na-
tional rates, as estimated in 2020, will not change between 2020
and 2040 and thus changes in number of cases or deaths are
solely due to the growth and aging of the population. To show
the impact of changes in rates on the future primary liver cancer
burden, we also predicted number of cases and deaths from
seven scenarios of uniformly increasing or decreasing rates by
3%, 2%, and 1% annually from the baseline year of 2020 to 2040.
Table 1. Estimated number of primary liver cancer cases and deaths, and age-
world region and HDI.

Population In

Total
(thousands)

Percentage
of world
total (%)

Number of
cases

Per
worl

Eastern Africa 445,406 5.7 12,300
Middle Africa 179,595 2.3 6,100
Northern Africa 246,233 3.2 31,900
Southern Africa 67,504 0.9 2,600
Western Africa 401,861 5.2 17,600
Caribbean 43,532 0.6 3,400
Central America 179,670 2.3 11,800
South America 430,760 5.5 24,300
Northern America 368,870 4.7 46,600
Eastern Asia 1,678,090 21.5 491,700
China 1,447,470 18.6 410,000

South-Eastern Asia 668,620 8.6 99,300
South-Central Asia 2,014,709 25.8 54,700
India 1,380,004 17.7 34,700

Western Asia 278,429 3.6 11,300
Central-
Eastern Europe

293,013 3.8 24,800

Northern Europe 106,261 1.4 11,900
Southern Europe 153,423 2.0 24,800
Western Europe 196,146 2.5 26,100
Australia/
New Zealand

30,322 0.4 3,300

Melanesia, Micronesia
& Polynesia

12,356 0.2 1,100

Low HDI 990,175 12.7 33,100
Medium HDI 2,327,556 29.9 100,000
High HDI 2,909,468 37.3 548,900
Very high HDI 1,564,286 20.1 223,300
World 7,794,799 100.0 905,700

ASR, age-standardised rate per 100,000; HDI, Human Development Index; M:F, male:fe
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We present estimates of new cases and deaths and age-
standardised incidence and mortality rates (ASRs) per 100,000
person-years based on the 1966 Segi-Doll World standard pop-
ulation.11,12 Male:female ratios (M:F) of incidence and mortality
ASRs are presented. Cases, deaths, and ASRs of primary liver
cancer are presented by country, by 19 world regions based on
UN definitions,10 and by the UN’s four-tier Human Development
Index (HDI) in 2020,13 the latter being a means to assess the
burden, the strength of health systems, and the ability to report
primary liver cancer cases and deaths at varying levels of
development (low, medium, high and very high HDI). Rankings
were based on number of new cancer cases and deaths by cancer
type according to ICD-10 three-digit groupings and not including
non-melanoma skin cancer (ICD-10 C44). For comparison of
current liver cancer burden with the population prevalence of
risk factors for liver cancer, the population attributable fractions
of liver cancer due to HBV or HCV infection, alcohol consump-
tion, and high body mass index were obtained from three global
studies,6–8 and are presented in Fig. S1.

Results
Global burden of liver cancer incidence and mortality
An estimated 905,700 people were diagnosed with, and 830,200
people died from, liver cancer globally in 2020 (Table 1). This
equated to total ASRs for liver cancer of 9.5 and 8.7 new cases
and deaths, respectively, per 100,000 people. More than half of
the world’s estimated cases and deaths from liver cancer
standardised incidence and mortality rates per 100,000 persons in 2020, by

cidence Mortality

centage of
d total (%) ASR M:F

Number
of deaths

Percentage of
world total (%) ASR M:F

1.4 5.0 1.6 11,500 1.4 4.8 1.6
0.7 6.1 2.3 5,700 0.7 5.9 2.3
3.5 15.2 1.9 30,400 3.7 14.5 1.9
0.3 4.6 2.2 2,400 0.3 4.3 2.3
1.9 8.4 2.0 16,900 2.0 8.2 2.0
0.4 5.5 1.6 3,200 0.4 5.0 1.6
1.3 6.3 1.2 11,200 1.4 5.9 1.2
2.7 4.3 1.6 23,200 2.8 4.1 1.6
5.1 6.8 2.7 34,800 4.2 4.7 2.4

54.3 17.8 3.0 449,500 54.1 16.1 3.1
45.3 18.2 3.1 391,200 47.1 17.2 3.0
11.0 13.7 3.0 95,700 11.5 13.2 3.0
6.0 3.0 2.0 52,800 6.4 2.8 2.0
3.8 2.6 2.3 33,800 4.1 2.5 2.3
1.3 4.7 1.9 10,900 1.3 4.5 1.9
2.7 4.3 2.6 23,000 2.8 3.9 2.6

1.3 5.0 2.1 10,500 1.3 3.9 2.1
2.7 6.7 3.3 21,200 2.6 5.1 3.2
2.9 5.4 3.3 23,700 2.8 4.5 3.1
0.4 6.1 3.3 2,500 0.3 4.1 2.7

0.1 11.3 1.7 1,000 0.1 11.2 1.7

3.7 6.2 1.8 31,600 3.8 6.0 1.8
11.0 4.7 2.3 95,900 11.5 4.5 2.3
60.6 14.0 2.8 524,300 63.2 13.3 2.8
24.7 7.0 2.8 178,100 21.5 5.1 2.8

100.0 9.5 2.7 830,200 100.0 8.7 2.7

male ASR ratio.

y 2022 vol. - j 1–9



Incidence

No data Not applicable

Mortality

No data Not applicable
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B

Fig. 1. ASRs for primary liver cancer per 100,000 people in 2020, by country. (A) Age-standardised incidence rate. (B) Age-standardised mortality rate. ASR(W),
age-standardised rate.
occurred in Eastern Asia (54.3% and 54.1%, respectively), which
was home to 21.5% of the world’s population in 2020. China
alone was home to 45.3% of the world’s liver cancer cases and
47.1% of liver cancer deaths.

The ASRs of liver cancer incidence ranged 6-fold between
world regions, from 3.0 new cases per 100,000 people in South-
Central Asia to 17.8 in Eastern Asia. The pattern of mortality ASRs
was similar. Eastern Asia had an ASR of 16.1 per 100,000 people
compared with 2.8 in South-Central Asia, also resulting in a 6-
fold difference. Elevated ASRs for incidence and mortality were
also found in Northern Africa (15.2 new cases, 14.5 deaths) and
South-Eastern Asia (13.7 new cases, 13.2 deaths). Disparities by
sex were apparent, with liver cancer incidence and mortality
ASRs higher among males than females in all regions. The inci-
dence M:F ratio ranged from 1.2 in Central America to 3.3 in
Journal of Hepatolog
Southern and Western Europe, and Australia/New Zealand; the
mortality M:F ratio was also lowest in Central America (1.2), and
was highest in Southern Europe (3.2), Western Europe, and
Eastern Asia (both 3.1).

At the national level, ASRs of liver cancer incidence were
highest in Mongolia (85.6 new cases per 100,000 people), Egypt
(34.1), Laos (24.4), and Cambodia (24.3), and lowest in Sri Lanka
(1.2), Saint Lucia (1.3), Algeria (1.5), and Botswana (1.5) (Fig. 1).
Mortality ASRs showed a similar pattern as incidence. The full
results for number of cases and deaths, and ASRs of liver cancer
by country are available in Table S1.

By HDI group, the largest burdens of liver cancer cases and
deaths were in high HDI countries, representing 60.6% of new
cases and 63.2% of deaths globally. The high HDI group also had
the highest rates of incidence (14.0 new cases per 100,000
y 2022 vol. - j 1–9 3
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people) and mortality (13.3 deaths per 100,000 people). This
large contribution to the world’s liver cancer burden was not
unexpected as the high HDI group includes some of the countries
with the highest rates of liver cancer incidence and mortality,
such as Mongolia, Egypt and China. ASRs were similar across the
remaining groups, ranging between 4.5 and 7.0. A correlation
between a country’s HDI and ASRs for liver cancer incidence or
mortality was not observed (Fig. S2).

Ranking of liver cancer diagnoses and deaths
Globally, liver cancer ranked as the sixth most commonly diag-
nosed cancer and the third most common cause of cancer death
in 2020. At the national level, liver cancer was the most
Incidence

Mortality

A

B

Incidence, both sexes
1st (6)
2nd (6)
3rd (6)
4th (11)
5th (21)
6th-10th (65)
11th+ (71)

Mortality, both sexes
1st (15)
2nd (18)
3rd (13)
4th (23)
5th (21)
6th-10th (79)
11th+ (17)

No data Not applicable

No data Not applicable

Fig. 2. Ranking of primary liver cancer among other cancer types based on nu
of deaths.

4 Journal of Hepatolog
commonly diagnosed cancer in six countries (Cambodia, Egypt,
Laos, Mongolia, Thailand, and Vietnam) and was among the top
three most commonly diagnosed cancers in a total of 18 coun-
tries (Fig. 2). In terms of mortality, liver cancer was the most
common cause of cancer death in 15 countries (Burkina Faso,
Cambodia, Egypt, Gabon, The Gambia, Ghana, Guatemala, Laos,
Mongolia, Nicaragua, Republic of Congo, Solomon Islands,
Thailand, Vanuatu, and Vietnam) and was among the top three
causes of cancer death in a total of 46 countries worldwide. Liver
cancer was among the top five causes of cancer death in 90
countries. Most of these countries were in Eastern and South-
Eastern Asia, Northern and Western Africa, and Central Amer-
ica. However, liver cancer was also one of the top five causes of
mber of cases or deaths in 2020, by country. (A) Number of cases. (B) Number

y 2022 vol. - j 1–9



+498,300 cases

+78,900 cases

+306,000 cases

+69,200 cases

+33,100 cases

+468,400 deaths

+73,600 deaths

+302,000 deaths

+65,900 deaths

+31,900 deaths

Cases Deaths

0 25 50 75 100

World

Very high HDI

High HDI

Medium HDI

Low HDI

World

Very high HDI

High HDI

Medium HDI

Low HDI

Predicted % change in cases and deaths between 2020 and 2040

0 25 50 75 100

Fig. 3. Predicted percentage change (absolute numbers are shown above bars) of new cases and deaths from primary liver cancer between 2020 and 2040,
by HDI. HDI, Human Development Index.
cancer mortality in some countries in Europe (Bosnia and Her-
zegovina, France, Italy, Republic of Moldova, and Romania) and
Western Asia (Iran, Saudi Arabia, Turkmenistan, and Uzbekistan).
Predicted number and percentage increase of cases and
deaths from liver cancer
The number of new cases of liver cancer is predicted to increase
by 55.0% between 2020 and 2040, with 1.4 million new di-
agnoses forecast for 2040 (Fig. 3). An estimated 1.3 million
deaths are predicted to occur in 2040, an increase of 56.4%. By
HDI group, the highest absolute increase in cases and deaths
could occur in high HDI countries, with 55.7% more cases
(306,000 additional cases) and 57.6% more deaths (302,000
additional deaths) per year by 2040, reflecting the already
elevated rates in the high HDI group and its large population
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Fig. 4. Predicted number of new cases and deaths from primary liver cancer
and 2040.

Journal of Hepatolog
which is predicted to continue to grow. However, the largest
relative increases in cases and deaths are predicted to occur in
low HDI countries (99.9% and 101.0% increases, respectively)
and medium HDI countries (69.2% and 68.8% increases,
respectively), due to the predicted growth and aging of
the population.

Predictions including annual changes in rates from seven
scenarios (−3% to +3% annual change in ASRs) showed a potential
increase in the annual number of liver cancer cases and deaths
by 2040 in all scenarios except the scenario in which a 3%
decrease in ASRs per year is achieved (Fig. 4).
Discussion
Globally, in 2020, an estimated 900,000 people were diagnosed
with, and 830,000 people died from liver cancer. Liver cancer
1.30

1.58

1.93

2.35

1.06

0.867
0.706

0.5

1.0

1.5

2.0

2.5

3.0

2020 2025 2030 2035 2040
Year

Es
tim

at
ed

 n
um

be
r o

f d
ea

th
s 

(m
illi

on
s)

+3%

+2%

+1%

0%

−1%

−2%

−3%

Deaths

0.830

assuming seven scenarios of annual change in global rates between 2020

y 2022 vol. - j 1–9 5



Research Article Hepatic and Biliary Cancer
incidence and mortality rates were highest in Eastern Asia,
Northern Africa, and South-Eastern Asia, and liver cancer was
the most common cause of cancer death in 15 countries
including several countries in South-Eastern Asia and sub-
Saharan Africa. The number of new cases and deaths from
liver cancer are predicted to rise by more than 50% over the
next 20 years, assuming current rates do not change, with the
burden set to increase unless a 3% or greater annual decrease in
rates is achieved.

Liver cancer was among the top three causes of cancer death
in 46 countries, and among the top five in 90 countries in 2020,
despite not being the most commonly diagnosed cancer in the
majority of countries across the world. Moreover, liver cancer
was the second most common cause of premature death from
cancer in 2020, after lung cancer, with more than 530,000 deaths
among persons aged 30 to 69 years.2 Survival from liver cancer
remains poor even in high-income countries. A recent study of
seven high-income countries reported that the highest 3-year
net survival from liver cancer occurred in Australia (28%) and
the lowest occurred in Denmark (17%) in 2012–2014.14 The re-
sults of another study found that 5-year survival during
2010–2014 ranged from less than 10% in several European
countries to 30% in Japan, and changed very little over a 20 year
time-period.15 With few improvements in survival in recent
decades, primary prevention of liver cancer is key in reducing its
burden globally.

Liver cancer due to some major risk factors with large
attributable fractions is potentially preventable. For example,
chronic HBV infection, which is responsible for more than half
of liver cancer cases globally,6 is most prevalent in sub-Saharan
African countries, some South-East Asian countries, and Central
Asia16 which is where the highest proportions of liver cancer
attributable to HBV are found (Fig. S1A). HBV infection can be
prevented by neonatal immunisation, which has now been
introduced in 133 countries with global coverage of the full
three vaccine doses estimated at 83% in 2020.17 A modelling
study estimated that 1.5 million liver cancer deaths could be
avoided between 2015 and 2030 by scaling up the coverage of
neonatal HBV vaccination to 80% of newborns, as well as
increasing coverage of infant HBV vaccination to 90% of infants,
use of peripartum antivirals to 80% of HBV-positive mothers,
and population-wide testing and treatment of 80% of eligible
people.18 Many countries now have data on the first cohorts
which received the HBV vaccine in infancy as they reach young
adulthood; studies in Taiwan and Shanghai reported an 80% and
50% reduction in liver cancer incidence, respectively, among
young adults vaccinated in infancy compared with previous or
unvaccinated cohorts,19,20 and elimination of liver cancer has
been achieved in Alaskan Native children since 1999 following
universal neonatal immunisation coupled with a child catch-
up programme.21

Another major risk factor for liver cancer is chronic HCV
infection which causes approximately 20% of liver cancer cases
globally, and more than 50% of liver cancer cases are attributable
to HCV in the most affected countries including Egypt, the US,
and Pakistan6 (Fig. S1B). There is no vaccine for HCV, but cure of
chronic infection can be achieved with direct-acting antivirals
(DAAs), and strategies to reduce HCV transmission can be
applied worldwide.22 A prospective study of patients with HCV
infection and cirrhosis in France observed a 70% reduction in risk
of liver cancer incidence after a sustained virologic response, and
6 Journal of Hepatolog
suggested that DAA therapy will have a substantial effect on liver
cancer rates in the future.23 This was further supported by a
modelling study on patients with chronic HCV in England, which
predicted an increase in liver cancer incidence unless there was a
115% increase in the number of eligible patients treated for HCV
by 2018, which would have reduced the number of HCV-related
liver cancer cases by 50% by 2020.24 In response to these trends,
in 2016, the World Health Organization (WHO) set a goal of
reducing HBV infections by 90% and reducing HBV- and HCV-
related deaths by 65% by 2030; universal health coverage, with
access to HBV immunisation and affordable DAAs, is essential to
achieving this goal.25,26

Contamination of crops by the fungi Aspergillus flavus also
poses a threat to public health in tropical and subtropical areas
that lie in the global aflatoxin belt.27 Pre- and post-harvest
strategies to decrease aflatoxin contamination including sort-
ing crops and improving storage have been outlined,28 but
many regions in the aflatoxin belt have limited resources to
implement control measures. It has been estimated that pop-
ulations in sub-Saharan Africa, South-East Asia, and China have
the highest burdens of liver cancer attributable to aflatoxin
exposure, particularly as there is a synergistic effect between
aflatoxin and HBV infection.27 Additional causes of liver cancer
must also be incorporated into planning for liver cancer control
in various regions. For example, in Europe and North America
excessive alcohol consumption was associated with an
estimated 22% of liver cancer cases in 20208 (Fig. S1C), yet cost-
effective policies exist to reduce consumption in
the population.29

To explore the potential relationship between the develop-
ment of a country and its rate of liver cancer incidence or mor-
tality, we plotted HDI by liver cancer mortality rate and did not
find a correlation. However, the current burden of liver cancer
might be influenced by other demographic factors. For example,
we found a strong male predominance for liver cancer across all
world regions which has been reported previously and could be
largely related to exposure to risk factors for liver cancer.4 Ethnic
disparities in liver cancer incidence have also been observed in
studies using cancer registry data in the US, finding the highest
rates among American Indians/Alaskan Natives, Hispanics, and
Asians/Pacific Islanders.4 Additional studies in three US states
further disaggregated the ethnic groups and found the highest
liver cancer incidence rates in California were among Viet-
namese, Cambodian and Laotian groups,30 and the most elevated
liver cancer mortality rates in California, Florida, and New York
were among Vietnamese, Chinese and Korean groups.31

Furthermore, migration has likely influenced rates of liver can-
cer among ethnic minorities in Western countries, as observed in
the US, Australia, Canada, and Western Europe, where the
highest incidence rates were among migrants from high-risk
countries.31–34 In addition, increasing age is directly correlated
with liver cancer incidence in most populations,4 and population
aging has already driven changes across the world, such as in
Shanghai, China, where demographic changes, largely attributed
to the aging population, accounted for 45% of the rise in liver
cancer mortality between 1980 and 2019.35 Based on population
projections, population aging will continue to drive the global
burden of liver cancer.

As a baseline for control of liver cancer, we estimated the
potential future number of cases and deaths resulting from
several scenarios. If current rates remain the same, we predict
y 2022 vol. - j 1–9



the largest increases in liver cancer burden could occur in high
HDI countries, including China, due to population growth and
aging. The largest relative increases could occur in low HDI
countries, where we predict that the number of liver cancer
cases and deaths per year could double by 2040. Considering
these changes, public health officials must prepare for the
predicted increase in demand for resources to manage the care
of patients with liver cancer throughout the cancer pathway,
including improved access to palliative care. As our predictions
are based on current rates and projected future populations,
the impact of changes in risk factor exposure or national health
programmes have not been taken into account, despite ad-
vances in HBV and HCV control. Recent successes include
high immunisation coverage, testing, and treatment for HBV,
and a reduction in new HCV infections in some regions,
which has paralleled a rise in the number of people receiving
curative treatment for HCV infections.36 While we would
expect these promising achievements to result in a lower
number of liver cancer cases in the future if current HBV and
HCV control efforts are maintained, liver cancer incidence
has increased over time in several areas with low HBV and
HCV endemicity.3,37 This might be due to the growing obesity
and diabetes epidemics37; thus, our baseline scenario of liver
cancer predictions has possibly underestimated the future
burden, if diabetes treatment and primary prevention of
obesity are not addressed. Furthermore, focus on liver cancer
prevention efforts must continue during and after the COVID-
19 pandemic. Approximately 43% of countries that responded
to the WHO Pulse survey reported disruption in HBV and HCV
diagnosis and treatment during June 2020 to March 2021 due
to the COVID-19 pandemic response.38 The impact of these
disruptions could reverse some of the progress made in HBV
and HCV control and might also be reflected in future liver
cancer rates.

Our study provides a global snapshot of the estimated
burden of liver cancer in 2020 and is an essential tool for
planning of liver cancer control. The GLOBOCAN estimates
presented here were compiled using national data from
population-based cancer registries and vital registration sys-
tems wherever possible.9 While the estimation of rates is an
extensive process using validated techniques, there are large
gaps in data availability which could lead to a major underes-
timation of the burden of liver cancer in underrepresented
populations. For example, only 15% of the world population and
only 1% of the population in Africa were covered by the
population-based cancer registries included in the latest vol-
ume of Cancer Incidence in Five Continents (vol. XI), a compi-
lation of quality-assessed cancer registry data.39 The expansion
of the African Cancer Registry Network has led to more accu-
rate estimates of cancer burden in sub-Saharan Africa which
were utilised in the GLOBOCAN methods, but data are still
limited in many low- and middle-income countries.40 The
Global Burden of Disease (GBD) Study has also produced esti-
mates of liver cancer incidence and mortality up to 2019 using
similar sources of cancer registry and vital registration data,
but applying a different modelling method to obtain estimates
in areas with less reliable or missing data.7 GBD estimated that,
globally, 534,000 liver cancer cases and 485,000 liver cancer
deaths occurred in 2019.7,41 These estimates were considerably
lower than the 905,700 cases and 830,200 deaths in 2020 ob-
tained from GLOBOCAN. At the national level, GBD estimates
Journal of Hepatolog
were much lower than GLOBOCAN for several of the countries
which contributed the most cases and deaths to the global
total; these included countries such as China which repre-
sented more than half of the difference between the GBD and
GLOBOCAN estimates. For example, there were 187,700 liver
cancer deaths in China according to GBD but 391,200 according
to GLOBOCAN. Also, the crude rate of death from liver cancer in
China according to GLOBOCAN was double that of GBD (27.0
vs.13.2 per 100,000). Two studies based on cancer registry data
for China reported 422,1000 liver cancer deaths and a crude
rate of 23.7 liver cancer deaths per 100,000 people in 2015.42,43

Large differences were also noted for Vietnam where GLOBO-
CAN estimated 25,300 liver cancer deaths in 2020 but GBD
estimated 2,400 in 2019; the GLOBOCAN crude rate of death
from liver cancer was also 10-times as high as the GBD estimate
for Vietnam (26.0 vs. 2.5 per 100,000). Such discrepancies are
the result of the differing modelling methods used by both
studies to estimate cancer burden as well as potential differ-
ences in the data sources and the recency of the input data. As
part of their modelling of all causes of death, the GBD also
redistributed unspecified causes of death to produce additional
deaths from cancer.7,41 Furthermore, the GBD methodology is
based on global patterns of disease burden and uses covariates
such as the prevalence of risk factors for liver cancer, e.g. HBsAg
seroprevalence to impute missing cancer data, whereas the
GLOBOCAN developers use a data-based approach and review
available data for each country with respect to the local context
and, if necessary, using information from neighbouring coun-
tries while ensuring that locally collected data form the basis of
this process.9 We believe that producing cancer burden esti-
mates based as closely as possible on the collected data is a
priority, and that providing support and capacity building
through such programs as the Global Initiative for Cancer
Registry Development (https://gicr.iarc.fr/) is of utmost
importance to ensure the sustainability and improved coverage
of cancer registries, which will in turn produce more accurate
measures of cancer burden.

The limitations of our liver cancer burden estimates include
the reported change over time in methods of diagnosing liver
cancer, with some areas of the world using imaging more
commonly than biopsy, which might also be related to
global variation in liver cancer diagnoses.14,44,45 In addition, the
liver is a common site for metastasis so there is potential for
some misclassification.46 Also, our 2040 predictions were not
based on recent changes in liver cancer incidence and mortality
rates or risk factor exposures and did not take into account
heterogeneity in incidence and mortality trends between
countries; thus, there is substantial uncertainty around our
predictions. Finally, while our study estimated the total burden
of liver cancer, distinct patterns are evident when examining
liver cancer by histology.47 The major histologic types are he-
patocellular carcinoma and intrahepatic cholangiocarcinoma
and trends in the incidence of these histologic types differ:
rates of hepatocellular carcinoma declined in high-risk coun-
tries, but increased in South-Central Asia, Europe, and North
America between 1978 and 2012,37 with evidence of a decline
in the US since 2015;48 rates of intrahepatic chol-
angiocarcinoma, however, increased in most countries between
1992 and 2012.49 It is estimated that hepatocellular carcinoma
makes up 80% of liver cancer diagnoses globally; thus,
addressing risk factors for hepatocellular carcinoma in regions
y 2022 vol. - j 1–9 7

https://gicr.iarc.fr/


Research Article Hepatic and Biliary Cancer
with increasing rates would have the biggest impact on liver
cancer burden.47

In summary, while the burden of liver cancer varies greatly,
it is among the top three causes of cancer death in 46 countries,
and among the top five causes of cancer death in 90 countries
worldwide. Furthermore, the number of cases and deaths from
liver cancer is predicted to increase by more than 50% over the
next 20 years if global rates do not change, and will increase
unless a 3% or greater annual decrease in rates is achieved.
Liver cancer due to some major risk factors is preventable if
control efforts are prioritised. While the impact of HBV and
HCV elimination efforts is only beginning to be reflected in the
burden of liver cancer today, increasing prevalence of other risk
factors might drive future changes in liver cancer incidence.
Considering these changes, public health officials must prepare
for an increase in demand for resources to manage the care of
patients with liver cancer throughout the cancer pathway.
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