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[ Abstract ] Objective To analyze the epidemic status of breast cancer globally and in China based on gender (female),
age, and human development index (HDI) according to the Global cancer statistics 2022 published by the International Agency
for Research on Cancer. Methods The epidemiological data of breast cancer from 185 countries and territories were sourced
from the GLOBOCAN 2022 database. The HDI data were compiled based on the Human development report 2022 published
by the United Nations Development Programme. The epidemiological data were stratified by age, gender, and HDI to describe
the prevalence of breast cancer globally and in China. Pearson correlation analysis was used to evaluate the correlation
of standardized incidence rate (SIR), standardized mortality rate (SMR) and mortality-to-incidence ratio (M/I) with HDI.
Results The data of 175 countries and territories were included. The number of breast cancer incident cases worldwide was
2297 000 in 2022, ranking the 2™ only to lung cancer, with an SIR of 46.8 per 100 000 (ranking the 1% in the world). The
number of breast cancer deaths globally was 666 000, ranking the 4" among all cancer deaths, with an SMR of 12.7 per 100 000
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(ranking the 2™ worldwide). In China, the number of breast cancer incident cases was 357 000, ranking the 6" among all
cancers, accounting for 15.5% of the global breast cancers, with an SIR of 33.0 per 100 000 (ranking the 2" among all cancers
in China). The number of breast cancer deaths in China was 75 000, ranking the 7" among all cancer deaths, accounting
for 11.3% of the global breast cancer deaths, with an SMR of 6.1 per 100 000 (ranking the 6" among all cancer deaths in
China). For females around the world, the number of breast cancer incidents and deaths, SIR, and SMR ranked the 1* among
all cancers. For Chinese females, both the incident number of breast cancer and SIR ranked the 2™, while the deaths and
SMR ranked the 5" and the 4", respectively. SIR was positively correlated with HDI (#=0.76, P<<0.01), M/I was negatively
correlated with HDI (r=—0.89, P<<0.01), while SMR was not correlated with HDI (r=—0.09, P=0.23). The incidence
of breast cancer worldwide and in China increased with age from 25 to 29 years old. The number of breast cancer deaths in
the world increased with age from 30 years old, peaked at 50-59 years old, and declined after 70 years old. The breast cancer
deaths in China showed 2 small peaks at the age of 50-54 and 65-69 years old, and gradually decreased after 70 years old.
The age-dependent trend of SIR varied in different countries and territories with different HDI levels, as well as globally
and in China, whereas SMR continued to increase with age. Conclusion The disease burden of breast cancer is serious
globally and in China. Especially in females, both SIR and SMR rank the 1* in the world; although they rank the 2™ and the
4" respectively, in China, the number of incidents and deaths cannot be ignored. HDI is positively correlated with SIR and
negatively correlated with M/I, however, with no correlation with SMR. The SIR in countries and territories with different
HDI levels changes differently with age, while SMR increases with age in all.

[ Key words | breast neoplasms; age-standardized incidence rate by world standard population; age-standardized
mortality rate by world standard population; mortality-to-incidence ratio; human development index
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Tab 1 Epidemic data of top 5 cancers in terms of incidence and mortality in the world in 2022

Number  Proportion Crude Number . Crude
- S - SIR/ Proportion .
Precedence  ofincident ofincident incidence rate/ _s|| Precedence of deaths/ o, mortality rate/ s
cases/(X 10 casest%  (x107% 100 (x 104 Ofdeaths% gy (X109

Total Total

All cancers 1997.6 100.0 253.4 196.9 All cancers 974.4 100.0 123.6 91.7

Lung 248.1 12.4 31.5 23.6 Lung 181.7 18.7 23.1 16.8

Breast female 229.7 11.5 58.7 46.8 Colorectum 90.4 9.3 11.5 8.1

Colorectum 192.6 9.6 24.4 18.4 Liver 75.8 7.8 9.6 7.4

Prostate 146.8 7.3 37.0 29.4 Breast female  66.6 6.8 17.0 12.7

Stomach 96.9 4.9 12.3 9.2 Stomach 66.0 6.8 8.4 6.1
Female IFemale

All cancers 966.5 100.0 247.0 186.3 All cancers 431.4 100.0 110.3 76.9

Breast 229.7 23.8 58.7 46.8 Breast 66.6 154 17.0 12.7

Lung 90.9 9.4 23.2 16.2 Lung 58.4 13.5 14.9 9.8

Colorectum 85.7 8.9 21.9 15.2 Colorectum 40.4 9.4 10.3 6.5

Cervix uteri 66.2 6.9 16.9 14.1 Cervix uteri 349 8.1 8.9 7.1

Thyroid 61.5 6.4 15.7 13.6 Liver 23.7 5.5 6.1 4.1

SIR: Standardized incidence rate; SMR: Standardized mortality rate.
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Tab 2 Epidemic data of top 7 cancers in terms of incidence and mortality in China in 2022

Number of incident  Proportion of incident  Proportion of incident cases ~ Crude incidence

—5
Precedence cases/(X 10%) cases in China/% in China/in the world/% rate/( X 10°) SIRA(X10°7)
Total
All cancers 482.5 100.0 24.2 341.8 201.6
Lung 106.1 22.0 42.8 75.1 40.8
Colorectum 51.7 10.7 26.8 36.6 20.1
Thyroid 46.6 9.7 56.8 33.0 24.6
Liver 36.8 7.6 42.4 26.0 15.0
Stomach 359 7.4 37.0 25.4 13.7
Breast 35.7 7.4 15.5 51.7 33.0
Oesophagus 22.4 4.6 43.8 15.9 8.3
Female
All cancers 229.1 100.0 23.7 331.6 197.0
Lung 40.2 17.5 442 58.2 30.3
Breast 35.7 15.6 15.5 51.7 33.0
Thyroid 34.1 14.9 554 49.4 36.5
Colorectum 20.9 9.1 244 30.3 15.7
Cervix uteri 15.1 6.6 22.8 21.8 13.8
Stomach 11.2 4.9 32.8 16.2 8.3
Liver 10.0 44 37.7 144 7.4
Number of deaths/  Proportion of deaths  Proportion of deaths in China/  Crude mortality s
Precedence (X 10% in China/% in the world/% rate/(x 1075 SMRAX10)
Total
All cancers 257.4 100.0 26.4 182.3 96.5
Lung 73.3 28.5 40.3 51.9 26.7
Liver 31.6 12.3 41.7 22.4 12.6
Stomach 26.0 10.1 394 18.4 9.4
Colorectum 24.0 9.3 26.5 17.0 8.6
Oesophagus 18.7 7.3 42.0 13.3 6.7
Pancreas 10.6 4.1 22.7 7.5 3.9
Breast 7.5 2.9 11.3 10.9 6.1
Female
All cancers 94.5 100.0 21.9 136.8 67.8
Lung 21.7 23.0 37.2 31.5 14.7
Colorectum 9.7 10.3 24.1 14.1 6.5
Liver 8.7 9.2 36.7 12.6 6.2
Stomach 7.9 8.4 33.9 11.4 5.3
Breast 7.5 7.9 11.3 10.9 6.1
Cervix uteri 5.6 5.9 16.1 8.1 4.5
Oesophagus 4.7 5.0 37.0 6.8 2.9

SIR: Standardized incidence rate; SMR: Standardized mortality rate.
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Tab 3 Incidence and mortality of breast cancer in different HDI countries and territories in 2022

Number of incident Crude —s Number of Crude —s
HDI classification cases/( X 10%) incidencei fate/ SIR/(X10 °) deaths/( X 10°) mortalityigate/ SMR/(X10 ) M/
(X107) (X107)
Global 229.7 58.7 46.8 66.6 17.0 12.7 0.27
Very high HDI 109.3 131.6 75.6 24.5 29.5 132 0.17
High HDI 73.8 53.9 38.8 19.5 14.3 9.5 0.24
Medium HDI 33.1 29.7 29.7 15.4 13.9 14.0 0.47
Low HDI 13.4 223 34.1 7.1 11.9 19.0 0.56
China 35.7 51.7 33.0 7.5 10.9 6.1 0.18

The very high, high, medium, and low HDI values are 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively. HDI:

Human development index; SIR: Standardized incidence rate; SMR: Standardized mortality rate; M/I: Mortality-to-incidence ratio.
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Fig 1 Pearson correlation analysis of SIR, SMR and M/I of breast cancer with HDI in 175 countries and territories

HDI: Human development index; SIR: Standardized incidence rate; SMR: Standardized mortality rate; M/I: Mortality-to-incidence ratio.
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