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Objectives To provide updated estimates of the global
burden of oesophageal and gastric cancer by subsite and
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NCGC were observed in Eastern Asia (ASRs 11.1, 4.4
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and 17.9, respectively), rates of OAC were highest in
Northern Europe (ASR 3.5). While globally OSCC and
NCGC remain the most common types of oesophageal
and gastric cancer, respectively, rates of OAC exceed
those of OSCC in an increasing number of high-income
countries.
Conclusions These updated estimates of the global
burden of oesophageal and gastric cancer by subtype
and site suggest an ongoing transition in epidemiological
patterns. This work will serve as a cornerstone for policy-
making and will aid in developing appropriate cancer
control strategies.
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With more than 1.5 million new cases estimated in
2018, gastric cancer (GC) and oesophageal cancer
belong to the most commonly diagnosed malignancies worldwide.1 2 Both are associated with a
high disease-related mortality, resulting in close to
1.3 million deaths in the same year.1–3 Given their
anatomic proximity, both sites share a number of
risk factors and epidemiological features, but also
display distinct geographical and temporal patterns
in incidence. Differences in the distribution of
tumour subtypes across populations have been
found to partly explain these differentials in the
burden from GC and oesophageal cancer.4 5

Significance of this study
What is already known about this subject?

►► Trends and epidemiological patterns in the

incidence of gastric and oesophageal cancer
differ greatly by subtype: steep incidence
increases in oesophageal adenocarcinoma
(OAC) in highly developed countries are
contrasted with incidence declines in
oesophageal squamous cell carcinoma (OSCC)
in many parts of the world; incidence of
cardia gastric (CGC) and non-cardia (NCGC)
cancers following unclear patterns and largely
declining, respectively.
►► Previous global estimates for 2012 showed
that OSCC and NCGC are the predominant
types of oesophageal and gastric cancer, with
OAC representing an important proportion
of oesophageal tumour in a number of high-
income countries.
What are the new findings?

►► Bringing together the most recent evidence

from population-based cancer registries around
the world and estimations of the global cancer
burden in 2018, we estimated a total of 85 000,
482 000, 181 000 and 853 000 cases of OAC,
OSCC, CGC and NCGC, respectively, worldwide.
►► Country-level estimates reveal and confirm
high-incidence area for each of the four
sites and patterns across levels of human
development.
►► While providing up-to-date estimates, this
study confirms previous findings of OSCC and
NCGC remaining the most common types of
oesophageal and gastric cancer to date.
How might it impact on clinical practice in the
foreseeable future?
►► This quantification of the global burden of
subtype-s pecific/subsite-specific incidence
provides an important evidence base for
clinicians and health policy-makers to plan
appropriate cancer control now and to impact
cancer burden in the future.
►► As incidence patterns shift, driven by ongoing
changes in the prevalence of underlying risk
factors, changing patient profiles will require
an adaptation of current management and
resource allocation.
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Global burden of oesophageal and gastric cancer by
histology and subsite in 2018

Oesophagus

Methods

The estimated total numbers of new oesophageal cancer and GC
in 185 countries in 2018 by age, sex and country were obtained
from the GLOBOCAN 2018 database.1 10 To obtain site-specific
proportions, we used data from the Cancer Incidence in Five
Continents Vol. XI database,11 which contains cancer incidence
data from 2008 to 2012 from 343 cancer registries worldwide,
complemented with data submitted by population-based cancer
registries for the estimation of the GLOBOCAN 2018 database,
and supplemented by updated data from the African Cancer
Registry Network for the Sub-Saharan African region. In total,
incidence data from 95 countries were available. For oesophageal
cancer, the two main histological types were defined according
to the third edition of the International Classification of Diseases
for Oncology (ICD-
O-3): OSCC: 8050–8078, 8083–8084;
OAC: 8140–8141, 8143–8145, 8190–8231, 8260–8265, 8310,
8401, 8480–8490, 8550–8552, 8570–8574, 8576. For GC,
subsites were defined according to the ICD, 10th Revision (ICD10) as follows: CGC (C16.0) and NCGC (C16.1–9), whereby
cancers with overlapping or undefined topography were considered NCGC. Populations with more than 75% of all GC cases
coded as ‘not otherwise specified’ (C16.9, herein referred to as
‘NOS’) were excluded.
In a first step, sex-specific and age-specific (<65 and ≥65
years) proportions of all four subtypes (OAC, OSCC, CGC
and NCGC) were computed for countries with at least two
cases in each stratum of sex and age, based on cases diagnosed
with microscopic verification. Age strata were chosen to reflect
age-specific differences in the distribution of subtypes. Where
data were available from multiple cancer registries within one
country, these were aggregated to obtain estimated national
proportions. The total of all carcinomas (for oesophageal cancer:
OAC +OSCC + other carcinomas; for GC: CGC +NCGC) was
used as the denominator. For oesophageal cancer, national-level
proportions were computed for 60 countries and for GC for 49
Arnold M, et al. Gut 2020;69:1564–1571. doi:10.1136/gutjnl-2020-321600

countries. A full list of methods used for individual countries is
available in online supplementary table 1.
For the remaining countries without sufficient population-
based registry data or where data were excluded due to small
numbers (n=125 for oesophageal cancer; n=136 for GC),
regional proportions were calculated. This was done by aggregating country-level data from the first step. Countries were
categorised into regions based on UN geographical areas: Sub-
Saharan Africa, Northern Africa, Caribbean and Central America,
South America, Northern America, Eastern Asia (including
China), South-
Eastern Asia, South-
Central Asia (including
India), Western Asia, Eastern Europe, Northern Europe, Western
Europe, Southern Europe and Oceania.
The resulting proportions were subsequently multiplied with
the total number of GC and oesophageal cancer cases by 5-year
age group, sex and country as presented in GLOBOCAN 2018.
standardised incidence rates (ASRs per 100 000 person
Age-
years) by sex were calculated for each country and region and
according to the four categories of HDI12 in 2017 using the
direct method and the World Standard Population.13
In secondary analyses, the impact of excluding GC cases with
overlapping or unspecified topography (C16.8–9), as well as the
exclusion of histological types other than OAC and OSCC in
the calculation of the subtype-specific proportions, was explored
and results of the overall burden compared.

Patient and public involvement

As this work is a retrospective study involving examination of
secondary cancer data only, patients were not involved in the
design and conduct of this research.

Results
Oesophageal cancer

In 2018, there were an estimated 572 000 new cases of oesophageal cancer worldwide, composed of 85 000 (15%) cases of
OAC, corresponding to an ASR of 0.9 per 100 000 and 482 000
(84%) OSCC cases with an ASR of 5.3 per 100 000. About 70%
of all oesophageal cancers occurred in men, who had proportionally more OACs than women (16% vs 11%). OSCC represented the most common subtype of oesophageal cancer in all
world regions, except for Northern America, Northern Europe
and Oceania, where the number (and proportion) of OAC cases
exceeded those of OSCC (table 1, online supplementary table 2
and figure 1).
For both sexes combined, the majority of all OAC cases
occurred in Eastern Asia (29 000 cases), followed by Northern
America (15 000 cases) and Western Europe (8000 cases). Yet,
the highest incidence rates of OAC were observed in Northern
Europe (ASR 3.5) and Northern America (2.2; figure 2). On the
country level, China (27 000 cases) and the USA (13 000 cases)
contributed most to this burden (online supplementary table
3), mostly because of their big populations but also because of
high incidence rates. The highest incidence rates of OAC were
observed in the Netherlands and the UK (ASR 4.4 per 100 000)
and OAC rates exceeded OSCC rates in 21 countries (figures 3
and 4 and). With more than 45% of all cases occurring in very
high HDI countries, the rates of OAC followed a clear gradient
across HDI categories, with the lowest rates being observed in
low and medium HDI countries (online supplementary figures
1–3).
For OSCC, the overall burden was concentrated in Asia,
where more than 80% of the global cases occurred in 2018
(403 000 cases; table 1 and figure 1). Over 277 000 cases of
1565
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Typically, two main histological subtypes of oesophageal
cancer (adenocarcinoma (OAC) and squamous cell carcinoma
(OSCC)) and two subsites of GC (cardia (CGC) or proximal
GC and non-cardia (NCGC) or distal GC) are distinguished.
While OSCC occurs mostly in stratified squamous epithelium
lining the upper two-thirds of the oesophagus, OAC typically
develops in the lower third of the oesophagus and originates
predominantly from Barrett mucosa.6 Whereas CGC cancers
arise in the proximal stomach, close to the oesophageal–gastric
junction, NCGC cancers occur in more distal regions of the
stomach. All four subtypes/subsites have both distinct but also
shared aetiological pathways. While smoking and heavy alcohol
consumption have been linked to OSCC, CGC and NCGC, the
rising incidence rates of OAC in high-income countries have
been mainly attributed to increasing body weight and GORD.7 8
Obesity has also been associated with CGC, whereas according
to recent estimates about 90% of all NCGC are due to infection with Helicobacter pylori.9 Given these differences but also
similarities in epidemiological characteristics, there is increasing
interest in describing the worldwide burden of oesophageal and
GC subsites separately.
Building on our previous estimation of the burden from oesophageal and stomach (gastric) cancer by subtype/subsite,4 5 we here
present a comprehensive, updated assessment of the burden,
incorporating data from population-based cancer registries and
estimates of the global cancer burden from GLOBOCAN 2018,
by country, region and Human Development Index (HDI).

Oesophagus

OSCC were estimated for China alone (online supplementary
table 3). Furthermore, Sub-Saharan Africa carried a high burden
from OSCC, with over 22 000 cases in 2018. Incidence rates
ranged from 11.1 per 100 000 in Eastern Africa (ASR >16 in
Mongolia, Malawi and Kenya) to 1.0 per 100 000 in Northern
Africa, Northern America and the Caribbean and Central
America (figures 2 and 3). No clear patterns were observed when
analysing the burden from OSCC by HDI. While countries with
a very high HDI carried proportionally less cases, incidence rates
were highest in high HDI countries (ASR 9.1) and did not differ

much across the remaining HDI categories (online supplementary figures 1–3).

Gastric cancer
Out of 1.03 million GCs in 2018, there were an estimated 181 000
(18%) cases of CGC (ASR 2.0) and 853 000 (82%) cases of NCGC
(ASR 9.2). While two-thirds of all GCs worldwide occurred in
men, this proportion was slightly higher for CGC where an estimated three quarters of all cases were among men. NCGC was the

Figure 2 Age-standardised incidence rates (ASR, World) per 100 000 of oesophageal and gastric cancer for each subsite/subtype by world region
for both sexes combined, 2018. CGC, cardia gastric cancer; NCGC, non-cardia gastric cancer; OAC, oesophageal adenocarcinoma; OSCC, oesophageal
squamous cell carcinoma.
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Figure 1 Global estimates of oesophageal and gastric cancer cases for each subsite/subtype by world region for both sexes combined, 2018. CGC,
cardia gastric cancer; NCGC, non-cardia gastric cancer; OAC, oesophageal adenocarcinoma; OSCC, oesophageal squamous cell carcinoma.

Oesophagus

most common subtype of GC globally (853 000 cases, 82%) and
across all world regions, representing between 68% and 96% of
all GC cases (table 1, online supplementary table 2 and figure 1).
For both CGC and NCGC, the vast majority of cases occurred
in Asia, together representing over 70% of the global case burden
of both subsites (figure 1). In the case of CGC, about 121 000
cases (67%) occurred in Eastern Asia (whereof 110 000 in China),
followed by South Central Asia (14 000 cases, 8%) and Northern
America (9000 cases, 5%). Incidence rates of CGC were highest
in Eastern Asia (4.4 per 100 000), followed by Oceania, Western
Europe and Western Asia (ASR 1.7, 1.6 and 1.6, respectively) and
lowest in Sub-Saharan Africa (ASR 0.2; figure 2). On the country
level, the risk of CGC was highest in China and Iran (ASR 5.0;
Arnold M, et al. Gut 2020;69:1564–1571. doi:10.1136/gutjnl-2020-321600

figure 5, online supplementary table 4). Most CGC cases occurred
in high HDI countries (comprising China), which was also reflected
in incidence rates that were highest in this group of countries (ASR
3.7; online supplementary figures 1 and 2) and a significant trend
of increasing rates with increasing HDI (online supplementary
figure 3).
For NCGC on the other hand, close to 500 000 cases occurred
in Eastern Asia alone (58% of the global NCGC burden) and
another 130 000 in the remaining Asian regions. This was followed
by Europe (113 000 cases, 13%), South America, the Caribbean
and Central America (61 000 cases, 7%; table 1 and figure 1). Incidence rates ranged from 17.0 per 100 000 in Eastern Asia (ASR
>25 in Korea, Mongolia and Japan) to less than 3 per 100 000
1567
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Figure 3 Age-standardised incidence rates (ASR, World) per 100 000 of adenocarcinoma (upper map) and squamous cell carcinoma (lower map) of
the oesophagus, both sexes combined, 2018.

Oesophagus

marginally affected overall results (online supplementary tables
S5–7). However, excluding GCs at overlapping or unspecified
subsites when computing site-specific proportions gave a somewhat different picture for the global burden of CGC (316 000
cases; 31%) and NCGC (717 000 cases; 69%), particularly in
Sub-Saharan Africa, South America and South Central Asia where
tumours with unspecified topography represented a considerable
proportion of all GCs (online supplementary tables 5–8).
The distribution of subtypes across world regions and general
patterns in incidence rates was similar in men and women (online
supplementary figures 4–12).

in Northern America (online supplementary table 4, figures 2 and
5). More than 70% of all NCGC cases occurred in high and very
high HDI countries, with incidence rates being highest in these two
HDI groups (ASR 13.0 and 9.1, respectively; online supplementary
figures 1–3).

Secondary analyses

Excluding histologies other than specified adenocarcinomas
and squamous cell carcinomas (representing 1% of all oesophageal cancer cases), when estimating from the global burden from
OAC (86 000 cases; 15%) and OSCC (486 000 cases; 85%), only

Table 1 Estimated numbers and proportions of oesophageal and gastric cancers for both sexes combined in 2018 by subtype, world region and
Human Development Index (HDI)
OAC
N
Sub-Saharan Africa

OSCC
(%)*

N

CGC
(%)*

N

NCGC
(%)*

N

(%)*

3000

12%

22 318

88%

986

4%

22 447

96%

984

32%

2049

66%

724

9%

6963

91%

Caribbean+Central America

1165

32%

2333

65%

2230

13%

14 669

87%

South America

5019

29%

12 189

70%

3698

7%

46 354

93%

Northern America

14 845

65%

7164

32%

9465

32%

19 805

68%

Eastern Asia

Northern Africa

28 521

9%

303 784

91%

121 445

20%

498 015

80%

South-Eastern Asia

1311

10%

11 400

89%

2854

8%

35 174

92%

South Central Asia

7272

8%

85 026

92%

14 409

16%

78 410

84%

Western Asia

1086

28%

2729

70%

3717

19%

15 938

81%

Eastern Europe

2470

16%

13 000

83%

6756

10%

57 726

90%

Northern Europe

8111

63%

4415

34%

2873

26%

8337

74%

Southern Europe

1828

28%

4479

69%

3385

11%

26 402

89%

Western Europe

7678

43%

9922

55%

7346

27%

20 240

73%

Oceania

1322

57%

926

40%

1078

32%

2255

68%

Low HDI

2702

14%

16 655

86%

1549

7%

20 294

93%

Medium HDI

9165

9%

94 654

91%

13 982

11%

111 660

89%

High HDI

34 492

10%

303 907

89%

124 147

22%

434 902

78%

Very high HDI

38 254

36%

66 518

62%

41 286

13%

285 881

87%

World

84 612

15%

481 734

84%

180 966

18%

852 735

82%

*Row percentage out of all oesophageal cancers (International Classification of Diseases (ICD)-10 C15) for oesophageal adenocarcinoma (OAC) and oesophageal squamous cell carcinoma (OSCC)
and out of all gastric cancers (ICD-10 C16) for cardia gastric cancer (CGC) and non-cardia gastric cancer (NCGC); other oesophageal subtypes are not shown.
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Figure 4 Highlighting countries where age-standardised incidence rates (ASR, World) per 100 000 person years of oesophageal adenocarcinoma
(AC) exceed those of squamous cell carcinoma (SCC), both sexes combined, 2018.
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Discussion

In this study presenting most up-to-date estimates of the global
incidence of oesophageal cancer and GC by subtype and subsite,
we provide a comprehensive picture of the current epidemiological profile of these two cancers. While OSCC remains the most
common subtype of oesophageal cancer globally (84% of all cases),
with highest incidence rates in Eastern Asia and Eastern Africa,
the number of OAC cases exceeds those of OSCC in a substantial
number of high-income countries and rates are highest in Northern
Europe, North America and Oceania. For GC, NCGC continues to
prevail globally (82% of all cases), with a high case burden in Asia,
but also in South and Central America. Patterns for CGC were
slightly different from NCGC, with the highest burden in Eastern
Asia and parts of Oceania and Western Asia.
Arnold M, et al. Gut 2020;69:1564–1571. doi:10.1136/gutjnl-2020-321600

Our results build on previous global assessments of the burden
of these cancers4 5 and are in line with other studies that have
evaluated trends and patterns in more confined, national settings.
For OAC, high-incidence areas and increasing trends have previously been reported in high-income countries such as the USA,
Australia and the UK.14–18 These have largely been attributed to
increasing levels of (central) obesity that is known to be one of
the main causes of GORD—which can lead to long-term complications, for example, Barrett’s oesophagus, increasing the risk
of OAC. At the same time, H. pylori infection—the main causal
risk factor for GC—has been postulated to protect from OAC
through the development of atrophic gastritis and associated
reductions in the acidity and peptic activity of gastric juice as
well as an attenuation of acid pockets in the gastro-oesophageal
1569
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Figure 5 Age-standardised incidence rates (ASR, World) per 100 000 of cardia (upper map) and non-cardia (lower map) gastric cancer, both sexes
combined, 2018.
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While this study represent the best of our knowledge on the
global burden of oesophageal and stomach cancer by subtype and
subsite, several limitations should be noted. First, the estimation of
subtype-specific and subsite-specific data was limited by the extent
to which histological and topographical information was available from each cancer registry. While oesophageal cancer data by
histology were relatively complete, it represented a clear challenge
for stomach cancer, where on average 49% of all cancers were
categorised as overlapping or unspecified location (C16.8–9). We
tried to mitigate this problem by including only registries where
this proportion did not exceed 75% and by carefully scrutinising
each data set in its regional and national context. In this updated
assessment, we assigned C16.8–9 cases to tumours of the distal
stomach, that is, NCGC, which differs from our previous approach
and led to a slightly lower proportion of CGC (18% vs 27%).5
This decision was based on the assumption that cardia stomach
cancers would be more likely to be recognised and coded as such,
while it can be more difficult to assign an exact anatomical location to an often large tumour in the distal part of the stomach.
Exact tumour location is typically derived from surgical reports—a
procedure that is often not carried out for GCs as they are often
diagnosed at late stage. By choosing this approach, we may have
overestimated the burden of NCGC in some settings. In secondary
analyses, we demonstrated the impact of excluding GCs with overlapping or unspecified location in the estimation of proportions
by subsite, resulting in a much larger proportion of cardia cancers,
which is likely an overestimation. We believe that the impact of the
assumptions made in our main analysis is more realistic and offers
an advantage over excluding GCs with unspecified topography.
Second, while the distinction between CGC and NCGC is
certainly challenging, it can also be difficult to determine whether
a tumour originated in the stomach or in the oesophagus.46 47
Depending on the exact location, both OAC and GC can together
be considered cancers of the gastro-oesophageal junction, which
are sometimes considered to represent the same clinical entity.47 It
has been postulated that part of the increasing incidence of OAC
might be due to more frequent classification of cancers at the
gastro-oesophageal junction as oesophageal rather than GCs. This
would however only account for a small proportion of cases and
would not affect the overall patterns we see. Together these issues
highlight the need for more accurate subsite-specific cancer data
that are essential to solidify our knowledge on the cancer burden,
especially in world regions where such data are sparse.
Finally, data obtained from GLOBOCAN represent estimates themselves, meaning that they should be interpreted with
caution.10 The population-based data from cancer registries we
used to obtain subsite and subtype proportions were limited to
countries where such data were available. Where country-specific
proportions were not available, regional information was aggregated to obtain national proxies (see also online supplementary
table 5). Hence, heterogeneity across these countries may not be
adequately represented.
By presenting incidence estimates of oesophageal and GC by
subtype and subsite, this study provides a comprehensive, updated
picture of the global burden of upper GI cancers, which is highly
relevant for cancer control as well as for clinical practice. Our study
showed that globally, OSCC and NCGC remain the most common
types of oesophageal cancer and GC, respectively; yet, distinct
epidemiological patterns can be observed. While OAC dominates
in high-
income countries where it has overtaken OSCC rates,
OSCC, CGC and NCGC continue to show a strong predominance
in Eastern Asia where rates are among the highest worldwide.
These results reinforce the need for and the power of primary and
secondary prevention measures, which together remain the most
Arnold M, et al. Gut 2020;69:1564–1571. doi:10.1136/gutjnl-2020-321600
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junction.7 19 20 Continuing decreases in the prevalence of H.
pylori may therefore contribute to increases the concentration
of acid, pepsin and bile in gastric refluxate, the main factors
damaging to the oesophageal mucosa, which are known to
promote OAC development. It has previously been shown that
particularly abdominal obesity may lead to an aggravation of
continuous acid exposure linked to immunohistological changes
of junctional squamous mucosa and supporting evidence that
obesity acts as a risk factor for both OAC and CGC.21
According to recent projections, the incidence of OAC is set
out to continue to increase and to become the predominant type
of oesophageal cancer in a growing number of high-income
and very high-income countries.18 Globally, however, OSCC
remains the most common, particularly in high-incidence areas
such as Northern Iran,22 Central Asia and China23 (together
called ‘oesophageal cancer belt’) as well as
forming the so-
parts of Eastern Africa.24–26 While tobacco smoking and heavy
alcohol consumption remain to be the two main risk factors for
OSCC and have been found to be responsible for the majority
of OSCC cases in high-income countries,27 28 other risk factors
such as hot beverage drinking, opium use and indoor air pollution dominate in high-incidence areas such as Iran or countries
in Eastern Africa such as Kenya.29 30 To date, population-based
screening using endoscopy has not been recommended given
the associated relatively high cost and risk of complication, and
non-endoscopic cell-sampling methods have been found to lack
the necessary specificity.31 Clinical trials of other, less-invasive
screening methods (eg, inflatable balloons and sponges and
exhaled breath examination32) are currently underway, and may
be a more favourable approach to screen for oesophageal cancer
in the future, given improvements in specificity and risk stratification.31 33 For now, primary prevention measures, including
obesity control in high-income settings and continuing interventions that seek to reduce the smoking and alcohol prevalence in the community, remain key to reducing the incidence
of oesophageal cancer.
H. pylori infection remains the main causal risk factor for GC
and has been attributed to 90% of all NCGC and 20% of all GC
in 2018.9 Other risk factors of CGC, which typically comprise
a mixture of tumours whose origin may lie in either the lower
oesophagus or the proximal stomach, are GORD and obesity in
western populations (resembling aetiological factors attributed
to OAC).34 35 These risk factor patterns are also reflected
geographically, with CGC being most common in Central
Asia, but high incidence rates also seen in Oceania and parts
of Western Europe. While the incidence of GC has been falling
since decades, mostly due to reductions in H. pylori prevalence,
and has become rare in some world regions, its burden is set out
to remain high in many high-income countries such as Korea.36
These trends contrasted the increasing incidence observed in
younger generations in low-incidence countries such as the UK
and the US, populations with typically a low prevalence of H.
pylori infection.36–38 Potential reasons for this risk transition
comprise changes in the microbiome associated with modern
lifestyle, in particular increases in obesity, which has been linked
with CGC risk.39 Although routine screening for GC in low-risk
populations has not proven to be cost effective, the implementation of population-based screening in high-risk regions has
shown some promise and nationwide GC screening programmes
have been available in Korea and Japan over several decades.40–43
In parallel, the cost effectiveness of H. pylori eradication is
being explored in several ongoing randomised controlled trials
indicating that treatment lowers GC risk44 and may aid in GC
prevention in some settings.45

Oesophagus
important tools to control both oesophageal and GCs now and in
the future.
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