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Current cancer situation in China: good Giikia

or bad news from the 2018 Global Cancer
Statistics?
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Abstract

Cancer is the leading cause of death in China and depicting the cancer pattern of China would provide basic know-
hows on how to tackle it more effectively. In this study we have reviewed several reports of cancer burden, including
the Global cancer statistics 2018 and Cancer statistics in China, 2015, along with the GLOBCAN 2018 online database,
to investigate the differences of cancer patterns between China, the United States (USA) and the United Kingdom
(UK). An estimated 4.3 million new cancer cases and 2.9 million new cancer deaths occurred in China in 2018. Com-
pared to the USA and UK, China has lower cancer incidence but a 30% and 40% higher cancer mortality than the UK
and USA, among which 36.4% of the cancer-related deaths were from the digestive tract cancers (stomach, liver, and
esophagus cancer) and have relatively poorer prognoses. In comparison, the digestive cancer deaths only took up

< 5% of the total cancer deaths in either USA or UK. Other reasons for the higher mortality in China may be the low
rate of early-stage cancers at diagnosis and non-uniformed clinical cancer treatment strategies performed by differ-
ent regions. China is undergoing the cancer transition stage where the cancer spectrum is changing from developing
country to developed country, with a rapidly increase cancer burden of colorectal, prostate, female breast cancers in
addition to a high occurrence of infection-related and digestive cancers. The incidence of westernized lifestyle-related
cancers in China (i.e. colorectal cancer, prostate, bladder cancer) has risen but the incidence of the digestive cancers
has decreased from 2000 to 2011. An estimated 40% of the risk factors can be attributed to environmental and life-
style factors either in China or other developed countries. Tobacco smoking is the single most important carcinogenic
risk factor in China, contributing to ~24.5% of cancers in males. Chronic infection is another important preventable
cancer contributor which is responsible for ~ 17% of cancers. Comprehensive prevention and control strategies in
China should include effective tobacco-control policy, recommendations for healthier lifestyles, along with enlarg-
ing the coverage of effective screening, educating, and vaccination programs to better sensitize greater awareness
control to the general public.
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Introduction

Cancer has been the leading cause of death worldwide.
The situation in China has been alarming partly due to
its rapid population growth and socioeconomic develop-
ment. Recently, the International Agency for Research
on Cancer (IARC) issued the worldwide cancer burden
for 2018 based on the GLOBOCAN [1]. As to previous
reports for 2002, 2007, 2008 and 2012, the report detailed
cancer incidence and mortality at a global level, consider-
ing the geographic variability observed in 185 countries
across 20 predefined world regions, commented on the
associated risk factors and prospects for the prevention
of major cancers observed worldwide.

Cancer patterns in China is an important focus of pub-
lic health for several reasons. First, China is the most
populous country in the world with an estimated popu-
lation of nearly 1.42 billion, and by year 2020 to have
around 4.51 million cancer cases and 3.04 million cancer
deaths [2], which will undoubtedly impact the functional
status, psychological well-being, and quality of life of its
cancer sufferers and relatives. Second, due to the rapid
social and economic development, cancer transitions are
most highlighted in China, where an increasing amount
of cancer is paralleled by a changing profile of common
cancer types, which increases the difficulty for cancer
control in the huge Chinese population as the control
strategies differ considerably across cancer types and
regions. Third, there are regions in China that are more
prone for some specific types of cancers due to their local
lifestyle habits, and shedding more light on these cancer-
ous risk factors may help in improving the cancer bur-
den. For instance, the Qidong region in Jiangsu province
has a higher incidence of liver cancer which is possibly
related to the high hepatitis B virus (HBV) infection rate
and corns intake polluted by fungal aflatoxins because of
weather condition and the way of the corns are stored in
Qidong. The risk of nasopharyngeal carcinoma (NPC)
in Southern China is very high and possibly related to
the high consumption of salted-preserved fish and high
prevalence of Epstein—Barr virus (EBV) infection. In the
report of the GLOBCAN 2018, the cancer incidence and
mortality in Western countries have shown a trending
declined through decades of mountainous efforts in can-
cer prevention and control. However, the cancer burden
in China during recent years is still, although stable, at a
high level. Therefore, we reviewed the Global cancer sta-
tistics 2018 [1], Cancer statistics in China, 2015 [3], along
with the GLOBCAN 2018 online database [2] to compare
the difference of cancer burden, cancer type and cancer
control strategies between China and the very high/high
Human Development Index (HDI) countries of the West-
ern world, such as the United States (USA) and United
Kingdom (UK). By performing such a comparison and
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based on the observed differences, we hope that our find-
ing would contribute for efforts to eliminate, at least, the
avoidable cancer causes and to implement better cancer-
prevention strategies in China.

Age-standardized cancer incidence and mortality

It was estimated that there would be 18.1 million new
cases (including nonmelanoma skin cancer, NMSC) and
9.6 million cancer deaths (including NMSC) worldwide
in 2018, of which, nearly 24% (4.3 million) of these can-
cer cases and 30% (2.9 million) of deaths have occurred
in China. The age-standardized cancer incidence in
China (201.7/100,000) is comparable to that of the over-
all worldwide incidence (197.9/100,000) but lower than
those in the UK (319.2/100,000) and USA (352.2/100,000)
(Table 1). However, China had a much higher cancer
mortality (130.1/100,000 for China vs. 102.6/100,000 for
UK and 91.0/100,000 for USA) (Table 2), which might be
due to the different cancer pattern by countries, lower
early cancer detection rate and substandard treatment
strategies provided by different regions in China. It is
observed that 50% cases of digestive cancers, including
stomach, liver, and esophagus cancer, occurred in China
in 2018, and their 5-year overall survival rates were quite
low, <35% in 2013-2015 [4].

Main five cancer types

The most commonly diagnosed cancers in Chinese male,
in 2018, were dominated by lung (21.9% of total cases),
stomach (13.5%), colorectum (12.8%), liver (12.4%) and
esophageal (9.0%) cancer, and for Chinese female they
were breast (19.2% of total cases), lung (13.3%), colorec-
tum (11.3%), thyroid (7.7%) and stomach (7.1%) cancer.
For both sexes combined, China had comparable number
of commonly diagnosed cancer cases, with lung, colorec-
tum and female breast cancer (38.9% of total cases) as the
UK (34.8%) and USA (29.0%), but had greater propor-
tion of infection-attributable cancers (17.8% of liver and
stomach cancer) (Table 1).

Digestive tract cancers, arising mainly from the stom-
ach (13.6%), liver (12.9%) and esophagus (9.9%), were
responsible for 36.4% of cancer-related deaths in China,
which was only <5% of the total cancer deaths in either
the USA or UK. For Chinese males, the 5 most com-
mon causes of cancer-related deaths were lung (26.4% of
the total cancer deaths), liver (15.2%), stomach (15.1%),
esophageal (11.0%) and colorectal cancer (8.0%); whereas
among females they were lung (20.3% of the total can-
cer deaths), stomach (11.1%), colorectum (9.8%), breast
(9.1%) and liver (8.9%) cancer. China is undergoing a
transition period from being a developing country to a
developed country and in regard to the commonly diag-
nosed cancer types, this is paralleling to a rapid cancer
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burden increase of colorectal, prostate, female breast
cancers in addition to a high occurrence of infection-
related and digestive cancers.

In comparison to UK and USA, China has a greater
proportion of cancers having relatively poorer 5-year
overall survival rate. For instance, although the inci-
dence of lung cancer (~35/100,000) was similar between
China and USA (Table 1), however, the mortality rate of
lung cancer in China was 1.4 times greater than that of
USA (Table 2). For female breast and colorectal cancers,
the incidence rates in UK were 2.6 times and 1.4 times
greater than that of China (Table 1), but our findings
showed that the mortality rate in UK has decreased by
1.6 times and 0.9 times as compared to China, respec-
tively (Table 2).

Time trends of cancer incidence and mortality

According to the 2015 Chinese Cancer Statistics, the
overall age-standardized cancer incidence and mortal-
ity in China were stable between 2000 and 2011 [3] but
an obvious heterogeneity in time trends during the same
time period was observed for the main cancers or most
commonly diagnosed cancers. The incidence and mor-
tality of colorectal cancer in male and female increased,
but that of the esophageal, stomach, and liver cancer
decreased. Meanwhile, the incidence rates of “western-
ized lifestyle-related cancer’, namely the prostate and
bladder cancer in males, together with obesity and hor-
monal exposure-related cancers, namely thyroid, breast,
and ovarian cancer in females showed an upward trend
[3].

In contrast, between 2000 and 2012 the overall can-
cer incidence and mortality rate of all cancer-types in
USA showed an obvious downward trend (Fig. 1) [5, 6].
However, despite the incidence rate in the UK increased
slightly from 2000 to 2012 (Figs. 1a, 2a), the overall cancer
mortality rate of all cancer-types has declined by ~11%
in females and ~ 15% in males (Fig. 1b) [5], with simulta-
neous decrease in male mortality rate of lung, colorectal
and prostate cancer by 25%, 18% and 13%, respectively,
while the female mortality rate of breast cancer and colo-
rectal cancer has decreased by 24% and 13%, respectively,
and female pancreas and lung cancer mortality rate has
increased by 9% and 3% (Fig. 3a) [6].

The all cancer-types incidence and mortality rate in
USA between 2000 and 2012 have declined more rapidly
in males (16% and 21%) than in females (2% and 17%)
(Fig. 1) [5, 6]. The mortality rate of lung and colorectal
cancer in males have decreased by 33% and 27%, and the
mortality rate of breast, lung and colorectum cancer in
females decreased by 21%, 17% and 27% [1] (Fig. 3b) [6].
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Main risk factors for cancer and primary prevention

It has been estimated that about 40% of risk factors are
attributed to environmental and lifestyle conditions
which can be preventable in both China or in other
developed countries [7-9] (Table 3). However, the risk
attributable-fraction contributing to individual cancer
risk differ largely between countries (Table 3).

Tobacco is the leading cause of cancer worldwide,
attributed to the development of ~20 malignancies and
primarily responsible for >70% of the worldwide lung
cancer cases. Further, it is estimated that 24.5%, 23.6%
and 17.7% of male cancers in China, USA, and UK,
respectively are due to tobacco smoking [8]. The smoking
rate (~3% [10]) in Chinese females is comparatively lower
(USA [11], 15.3%; UK [12], 20%) but is still contributing
to ~2.4% of female cancers [8]. In contrast, the fraction
attributable to tobacco smoking for female cancers was
14.5% [9] and 12.4% [7] in USA and UK. However, it has
been found that more females in China are exposed to
secondhand smoking, with an attribution risk for cancer
of 3.4% [8], and as compared to 0.3% in USA [9].

Due to the harmful consequences of the tobacco epi-
demic on the public health, the World Health Organi-
zation (WHO) issued the Framework Convention on
Tobacco Control in 2003 with the aim to reduce the
global cigarette consumption rate. Based on this, 168
countries signed the agreement and drafted their own
tobacco control strategies. USA was the first to imple-
ment a strict tobacco control campaign since the 1960s,
which has consequently shown a continuous decrease in
the number of smokers which has dropped from 42% in
1965 to 14% in 2017 [13]. As such, the lung cancer mor-
tality rate in males from USA decreased by 43% from
1990 to 2014. In this regard, UK adopted the most pow-
erful measures for tobacco control and found a reduc-
tion in smoking rate by nearly 50% from the 1970s to
15% in 2016. The lung cancer incidence fell by more than
25% and the mortality rate has been in constant decline,
dropping by 35% from 1995 to 2013 [13]. However, the
tobacco control situation in China is still unsatisfactory.
Based on the 2015 China Tobacco Control Report, the
adult male smoking rate was found to be >50%, which
parallel with the persistently high incidence rate of lung
cancer in males of China. Meanwhile, the incidence and
mortality of lung cancer in females in China may be more
likely contributed to second-hand smoking exposure or
occupational related risk factors.

The largest preventable cancer-contributor in China is
chronic infection, which is responsible for about 17% of
all cancers in China [8] and is predominantly comprised
of H. pylori (stomach cancer), HBV (liver cancer), human
papillomavirus (HPV; cervical cancer), and EBV (NPC).
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Fig. 1 Trends in the age-standardized cancer incidence rate (a) and mortality rate (b) in the UK and USA by sex, between 2000 and 2012. UK, the
United Kingdom; USA, the United States of America. Source: Cl5plus; WHO cancer mortality database

Comparatively, only <4% of the cancers in USA or UK
are attributed to these chronic infections.

The most effective strategy for the prevention of infec-
tion-related cancers is to create more effective vaccines
against these carcinogenic viruses and to formulate bet-
ter annihilation ways to combat these bacteria. In China,

more than 78% of liver cancers are caused by chronic
infection [8]. The recent decline of incidence and mortal-
ity rate of liver cancer in China has been partly attributed
to infant routine immunization against HBV, imple-
mented since 1992. The hepatitis B antigen (HBsAg)
prevalence has since decreased by 90% among children
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Table 3 The proportion of incident cancer cases attributable to risk factors by sex in China, UK, and USA

Risk factors? Population attributable fraction (%)
China (2013) [8] UK (2015) [7] USA (2014) [9]
Both sexes
All risk factors 385 37.7 420
Smoking 14.8 15.1 19.0
Second-hand smoking 1.9 NA 04
High BMI 29 6.3 7.8
Alcohol 29 33 56
Ultraviolet radiation NA 38 4.7
Physical inactivity 09 0.5 29
Low fruit and vegetable consumption 57 NA 1.9
Low fiber NA 33 09
Processed meat NA 1.5 0.8
Infection 16.7 36 33
HBV infection 7.2 NA 0.1
HCV infection 1.2 NA 04
HPV infection 29 NA 1.8
H. pylori infection 4.8 NA 0.5
Males
All risk factors 473 386 42.5
Smoking 245 17.7 236
Second-hand smoking 0.7 NA 04
High BMI 27 52 4.8
Alcohol 48 31 48
Ultraviolet radiation NA 38 58
Physical inactivity 0.5 0.5 1.5
Low fruit and vegetable consumption 6.8 NA 22
Low fiber NA 3.1 09
Processed meat NA 2.1 1.1
Infection 17.7 3.1 33
HBV infection 9.5 NA 0.1
HCV infection 1.5 NA 0.8
HPV infection 0.2 NA 1.2
H. pylori infection 57 NA 04
Females
All risk factors 278 36.8 415
Smoking 24 124 14.5
Second-hand smoking 34 NA 03
High BMI 3.1 75 109
Alcohol 0.5 35 6.4
Ultraviolet radiation NA 37 37
Physical inactivity 14 0.5 44
Low fruit and vegetable consumption 4.2 NA 1.5
Low fiber NA 34 1.0
Processed meat NA 09 0.5
Infection 154 4.2 33
HBV infection 43 NA 0.1
HCV infection 0.7 NA 0.1
HPV infection 6.3 NA 25
H. pylori infection 36 NA 05

UK, the United Kingdom; USA, the United States of America; BMI, body mass index; HBV, hepatitis B virus; HCV, hepatitis C virus; HPV, human papillomavirus; H. pylori,
Helicobacter pylori

2 Some risk factors are not shown in table due to some data was not available and indicated by NA
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aged between 1 and 4 years, and by 86% and 72% among
those aged 5-9 and 10-14 years, respectively [14].

The proven biological etiology of cervical cancer is
HPV infection, among which HPV16 and HPV18 are
attributed to >70% of the worldwide cervical cancer [15].
HPV vaccination was first introduced in America [16]
in 2006 and since then the vaccinated-type HPV preva-
lence has decreased from 11.5% in the pre-vaccinated
era (2003-2006) to 5.1% in the vaccinated era (2007-
2010) among females aged between 14 and 19 years old
[17]. The HPV vaccination in China has lagged for more
than 10 years until 2017 when one bivalent vaccine was
approved by China Food and Drug Administration but
this is yet to be included in the national immunization
schedules.

EBV infection is a known risk factor related to the
development of NPC. It is responsible for ~30% of the
NPC cases and ~40% of the NPC-related deaths world-
wide emerging from Southern China [2]. However, until
now there is still no vaccine against the EBV infection to
combat NPC.

Chronic infection with H. pylori is the strongest risk
factor for gastric cancer. China has higher H. pylori prev-
alence (56%) as compared to UK and USA (35.5% for UK
and 35.6% for USA) [18], which may be responsible to
the low incidence of gastric cancer in UK and USA (<5
per 100,000). In Chinese males, the incidence of stomach
cancer has declined by 5.3% per year from 2000 to 2003,
and 1.8% from 2003 to 2011 and a decrease in mortality
rate of stomach cancer has also been observed, 7.5% per
year from 2000 to 2003, and 2.3% from 2003 to 2011 and
similar decline in incidence and mortality rate has also
been observed among Chinese females [3]. The reasons
for these declines are complex and not well understood
but are thought to be partly caused by the decrease in H.
pylori prevalence as a result of wider population-based
screening and greater awareness for treating H. pylori
infection.

Although not exactly elucidated, dietary and lifestyle
components are also likely to be of major importance
for the high-frequency cancers observed in China. The
intake food with low nutrition or contamination with
nitrosamines might be a key factor for the high preva-
lence of upper digestive tract cancers. The decline in
the incidence rate of esophageal and stomach cancers in
China by 1.8%—-5.5% per year from 2000 to 2011 [3], is
believed to be due to improved hygiene, better food pres-
ervation using refrigeration and consumption of less salty
but more nutritious foods such as fruits and vegetables.
Meanwhile, the undergoing westernized lifestyle transi-
tion in China had contributed to the rise in several can-
cers including pancreatic, colorectal, prostate, and female
breast cancers, which may be influenced by the high
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consumption of red/processed meats, increase in obesity
and sedentary lifestyle among the Chinese population.

Cancer screening for early cancer detection

The implementation of population-based screening pro-
gram can significantly reduce the mortality and inci-
dence of cancer, particularly that of breast, cervical and
colorectal cancers. The UK has implemented a national
population-based cancer screening for breast and cervi-
cal cancer since 1980s, and one for bowel cancer since
2006 [19, 20], which has led to a reduction in cancer bur-
dens, correspondingly, the mortality rate has dropped
from 28.92 to 15.90 per 100,000 for female breast cancer
and from 4.78 to 1.64 per 100,000 for cervical cancer dur-
ing 1990-2013; the mortality rate of colorectum cancer
has decreased from 14.36 to 12.67 per 100,000 in males
and from 8.97 to 8.26 per 100,000 in females during
2006-2013 [6]. Achieving the high population coverage
and adherence for the target population with appropri-
ate screening methods are critical to the screening effec-
tiveness. It has been found that the adherence rates in
screening programs were relatively high in USA, with
an adherence rate of 71.5%, 83%, and 62% for screening
breast, cervical and colorectal cancer, respectively [21].
Several European countries have also started full cover-
age for these three cancer screening since 2007, and the
actual screening rate of the European Union for cervical
cancer is 72%, and breast cancer is 95% by 2016 [21].

Although until now there is no national scale can-
cer screening in China, several population-based can-
cer screenings supported by the government have been
implemented in high-risk areas for, stomach, esophageal,
colorectal, liver, lung, nasopharyngeal and female breast
cancer since 2006. Besides, spontaneous cancer screen-
ing in urban areas is becoming more popular, despite
those being self-paid. These screening programs may
partly explain for the declines in incidence and mortal-
ity of stomach and esophagus cancer in China. The main
barrier for cancer screening in China is that the popula-
tion coverage for the entire country is still insufficient
and needs further improvement. For instance, the cur-
rent largest female breast screening program has a cover-
age reaching ~50% of its targeted population despite its
implementation since 2009.

Screening for cancer has many benefits, but not with-
out potential risks. Not all precancerous lesions or can-
cers detected on screening may become symptomatic or
life-threatening. The risk for overdiagnosis can lead to
overtreatment and cause more harm than gain. The rap-
idly increasing incidence and relatively stable mortality
of thyroid cancer and prostate cancer in many countries
including China, USA, and UK in recent decades might
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be heavily influenced by the over-diagnosis with ultra-
sonic or PSA testing for screening these two cancers. As
such, in 2012, the US Preventive Services Task Force has
recommended the cancellation of regular screening using
the PSA test which has to some extent led to a decrease
in prostate cancer incidence. However, the incidence
rate of prostate cancer is still on the rise in some coun-
tries where PSA testing is widely used such as in UK and
China.

Cancer control strategy for the current cancer burden

in China

Although cancer incidence in China is generally low
compared to that of UK and USA, the cancer burden is
still expected to rise in the following years because of
the aging and growing population and the rise in west-
ernized lifestyle. Correspondingly, the trend of cancer
incidence in China has seen a rapid increased in the bur-
den of colorectal, prostate, female breast cancers which
also occur in developed countries such as in USA and
UK, and a persistently heavy burden of digestive can-
cer or infection-related cancers such as liver cancer and
stomach cancer, which often occur in the less developed
countries. The relative laggard cancer control strategy in
China can worsen this situation, therefore, the national
cancer control program implemented by the government
should be adjusted based on the best practices or can-
cer control strategies used for some cancers which have
been evidence-based and well-established in the devel-
oped countries, and at the same time, taking considera-
tion of the diversity of cancer types by of different regions
in China, including the immense scale of population, the
priorities for cancer burden by regions and the availabil-
ity and access to medical resources.

In conclusion, effective strategies for decreasing the
cancer burden in China should adopt comprehensive
prevention and control measures. More public awareness
and training are urgently needed to narrow the enlarg-
ing gap between advanced evidence-based knowledge of
cancer prevention to reduce the established risk factors,
especially in the less developed regions, which has been
convinced to be the most potential cost-effective measure
during long-term cancer control. Effective tobacco-con-
trol policies should be drafted or become more stringent
and more focus should be placed on healthy lifestyles. In
addition, we also recommend enlarging the coverage of
effective screening, educating, and vaccination programs.
After all, prevention is better than cure.
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