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Overview and countermeasures of cancer burden in China
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Cancer is one of the leading causes of human death worldwide. Treatment of cancer exhausts significant medical resources, and
the morbidity and mortality caused by cancer is a huge social burden. Cancer has therefore become a serious economic and social
problem shared globally. As an increasingly prevalent disease in China, cancer is a huge challenge for the country’s healthcare
system. Based on recent data published in the Journal of the National Cancer Center on cancer incidence and mortality in China
in 2016, we analyzed the current trends in cancer incidence and changes in cancer mortality and survival rate in China. And also,
we examined several key risk factors for cancer pathogenesis and discussed potential countermeasures for cancer prevention and

treatment in China.
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Introduction comprehensive picture of the current characteristics of can-

The Journal of the National Cancer Center recently pub-
lished the latest issue of cancer statistics in China (Zheng et
al., 2022). Due to the lag in information collection, this re-
port summarizes the most current status of cancer incidence
and mortality in China up to 2016. Data from 487 high-
quality surveillance sites selected by the National Cancer
Center of China (NCC) from 682 cancer surveillance sites
nationwide are aggregated. The statistics covers about
381,565,422 people, accounting for 27.60% of the total na-
tional population at the end of 2016. The report provides a
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cer incidence and mortality in China from the perspectives of
gender, age of incidence, and region of incidence (Zheng et
al., 2022). Although the overall incidence and mortality rates
of cancer in China continue to rise, the rates for some tra-
ditional high incidence cancers display a steady decreasing
trend, and the survival rate of some cancers is gradually
increasing (Zeng et al., 2018). The presence of an aging
population makes the cancer control still a great challenge
for our healthcare system (Chen et al., 2022). However, the
gradually decreasing cancer incidence and mortality rates in
developed countries under the same circumstance suggest
that China can refer to the countermeasures of developed
countries for cancer prevention and treatment (Xia et al.,
2022).
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Characteristics of cancer incidence, mortality and
survival in china

Overall increase in cancer incidence and mortality in
China

With the socio-economic development, the average life ex-
pectancy of humans has increased dramatically (Chen et al.,
2021). However, with the advent of an aging population, a
number of public health problems have also arisen (Tchkonia
et al., 2021). Among them, a significant if not the most im-
portant one is the persistent increase in cancer incidence and
mortality (Sun et al., 2020). In 2016, new cases of cancer in
China arose to 4,064,000, with a crude incidence rate of
293.91/100,000. In the meantime, the age-standardized in-
cidence rate for the world standard population (ASIRW) was
186.46/100,000. And there were 2,413,500 deaths from
cancer in China in 2016, with a crude mortality rate of
174.55/100,000, while the age-standardized mortality rate
for the world standard population (ASMRW) in that year was
105.19/100,000 (Zheng et al., 2022).

The latest data obtained from the National Cancer Sur-
veillance Sites shows that the highest ASIRW for cancer
among men in China is still lung cancer (49.78/100,000),
followed by liver cancer (26.65/100,000), stomach cancer
(25.14/100,000), colorectal cancer (21.65/100,000), and
esophagus cancer (16.81/100,000). These five leading can-
cers account for approximately 68.83% of the annual new
cancer diagnoses in men (Figure 1A). Notably, the ASIRW
for prostate cancer, colorectal cancer, leukemias, brain/cen-
tral nervous system (CNS) cancer, pancreatic cancer, and
bladder cancer in men are on the rise (Chen et al., 2018;
Zheng et al., 2022). The highest ASIRW for cancer in women
is breast cancer (29.05/100,000), followed by lung cancer
(23.70/100,000), thyroid cancer (15.81/100,000), colorectal
cancer (14.58/100,000), and cervical cancer (11.34/100,000).
These five cancers account for approximately 56.11% of
annual new cancer cases in women (Figure 1B). Of note, the
ASIRW for thyroid cancer, cervical cancer, uterine cancer,
breast cancer, brain/CNS cancer, lung cancer, and colorectal
cancer among women shows an upward trend (Chen et al.,
2018; Zheng et al., 2022).

In terms of mortality, the highest rate in both males and
females are lung cancer with a ASMRW of 40.58/100,000 for
men and 16.24/100,000 for women. In men, the next most
lethal cancer is liver cancer (22.90/100,000), followed by
stomach cancer (17.77/100,000), esophagus cancer (12.73/
100,000), and colorectal cancer (10.04/100,000). These five
leading cancers account for approximately 75.87% of annual
cancer deaths in men (Figure 2A). Notably, the ASMRW for
prostate cancer, colorectal cancer, pancreatic cancer, and
leukemia in men are on the rise (Chen et al., 2018; Zheng et
al., 2022). In women, the second deadly cancer is also liver
cancer (7.27/100,000), followed by stomach cancer (7.13/
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100,000), female breast cancer (6.39/100,000), and color-
ectal cancer (6.36/100,000). These top five cancers account
for approximately 60.06% of all cancer deaths in women
(Figure 2B). Of note, upticks are being seen in terms of death
caused by cervical, thyroid, and breast cancer in women
(Chen et al., 2018; Zheng et al., 2022). All over, with the
exception of cancers of gallbladder and thyroid, mortality
rates of all other cancers in men were higher than that in
women.

Better prognosis and improved survival rates for some
cancers

Although the incidence and mortality rates of cancer in China
increase gradually in the last decade, the survival rate for
cancer patients in China shows a steady upward trend. Cur-
rently, the age-standardized 5-year relative survival is about
40.5%, a 10% increase when compared with the overall
survival rate of malignant tumors in China 10 years ago.
Specifically, the age-standardized 5-year relative survival for
uterine cancer (average change per calendar period: 5.5%),
thyroid cancer (5.4%), cervical cancer (4.5%), and bone
cancer (3.2%) were significantly improved (Zeng et al.,
2018). Although the above data are survival statistics in
China from 2003 to 2015. But it indicates that the efforts for
cancer prevention and treatment in China has led to initial
success in recent years, mush of which is owed to the fol-
lowing seven systems established by the National Cancer
Center: the cancer diagnosis and treatment system, the quality
control system, the anti-tumor drug detection system, the
cancer science and technology research system, the tumor
registration system, the early diagnosis and treatment system,
and the comprehensive cancer prevention and control system.
Currently, there are abundant treatment options for cancer
patients in China, including surgical resection (Zhou and
Song, 2021), chemotherapy (Yang et al., 2021), radiotherapy
(Chen, 2020), immunotherapy (Zhang and Zhang, 2020), and
endocrine therapy (Harbeck et al., 2021). The clinical treat-
ment process is starting to be standardized and to be precisely
targeted in accordance with the patient’s personal condition,
and appropriate treatment modality is selected by the stage of
the cancer. In addition, basic biomedical research on tumor
pathogenesis has been strongly supported in China, and the
development of new drugs for cancer treatment is also en-
couraged by the government. Researchers in China are fo-
cusing on understanding the fundamental mechanisms of
malignant tumor pathogenesis, drug resistance, and immune
escape (Xu et al., 2022). Researchers also try hard to find new
molecular targets for early cancer diagnosis (Wang et al.,
2022) as well as to develop new drugs for precision cancer
treatment (Syed, 2020). Furthermore, China has increased the
reimbursement rate for medical insurance and included more
expensive drugs into the medical insurance. The government
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Figure 1 Ten leading cancer types by incidence in China (2016). A, Ten
leading cancer types by incidence in men. B, Ten leading cancer types by
incidence in women.

will continue to focus on procurement of generic and targeted
antitumor drugs, greatly reducing the economic burden of
cancer patients with substantial financial aids. Currently,
China’s urban early cancer diagnosis and treatment services
have covered 75 cities in 29 provinces. The government also
provides medical assistance to remote areas, and implements
cancer screening and early detection programs in specific
rural areas with high cancer incidence. The survival rate of
cancer patients has been substantially improved by the above-
mentioned approaches. In addition, the promotion of vacci-
nation for cancers caused by viral infections has also con-
tributed to the much better improved cancer survival rates
(Wang et al., 2020).

Cancer spectrum in China is shifting towards that in de-
veloped countries

The main risk factors for cancer are genetic factors (Ma-
chlowska et al., 2020), environmental factors (Miranda-
Galvis et al., 2021), and viral infections (Schiller and Lowy,
2021). With the socio-economic development, the changes of
people’s lifestyle, and the advent of an aging population,
there are some shifts in the incidence of different types of
cancers in China. The spectrum of cancer incidence in China
is gradually converging to that of developed countries such
as the United States (Xia et al., 2022). Cancers with the

November (2023) Vol.66 No.11 2517

A
Liver
Stomach <17.77
Esophagus 412.73
Colonrectum =410.04
Pancreas —4.44
Leukemia —43.49
Brain, CNS —3.31
Lymphoma —2.91
Prostate =273

0 10 20 30 40 50
Estimated mortality rates of men cancer type (ASMRW 1/10%)
B
Lung -16.24
Liver 47.27

Stomach =47.13
Female breast =46.39
Colonrectum —{6.36
Esophagus —{4.00
Cervix =43.36
Pancreas =43.08
Brain, CNS =251
Leukemia —2.48

T T T T
0 5 10 15 20

Estimated mortality rates of women cancer type (ASMRW 1/10°%)

Figure 2 Ten leading cancer types by mortality in China (2016). A, Ten
leading cancer types by mortality in men. B, Ten leading cancer types by
mortality in women.

highest incidence and mortality rates in China in the last
century are esophageal, gastric, and liver cancer (Yang et al.,
2003). This is mainly related to the underdeveloped economy
and poor dietary habits. Smoking, alcohol drinking, and
consuming foods with excessive nitrosamines lead to higher
incidence of esophageal (Uhlenhopp et al., 2020) and gastric
cancer (Poorolajal et al., 2020). The communal meal system
of the Chinese diet facilitates the transmission of H. pylori,
which leads increased incidence of gastric cancer (Alipour,
2021). And in the past, widespread hepatitis B virus (HBV)
infection in China is the major cause for high incidence of
liver cancer (Chang, 2021). However, with the improvement
of living standards, changes of lifestyle, and introduction of
preventive measures such as vaccination, the incidence and
mortality rates of stomach, liver, and esophageal cancer in
China have gradually decreased (Feng et al., 2019). Ac-
cording to the data published so far, the incidence of color-
ectal cancer, breast cancer, thyroid cancer, and prostate
cancer, which are highly prevalent in the United States starts
to show an increasing trend in China. This is partly due to the
changes of dietary habits. A high-fat, low-fiber diet similar to
that in the developed countries led to increase of colorectal
cancer (Yang et al., 2020). The high incidence of breast,
thyroid, and prostate cancer, which are linked to the dysho-
meostasis of hormones, may also reflect the current change
into fast-paced lifestyle in China (Key, 1995). In addition,
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obesity is an important contributing factor of the high in-
cidence of the above cancers (Avgerinos et al., 2019). De-
spite the dramatic increase in the incidence of thyroid cancer,
the mortality rate remains low and stable. It mainly owes to
the improvement in current screening techniques, which
enables early detection and treatment of many thyroid cancer
patients (Krajewska et al., 2020; Xu and Han, 2021). The
high incidence and mortality of lung cancer can be explained
by heavy air pollution and large smoking population in China
(Yang et al., 2020). In general, cancers with high incidence
rates in China currently are lung, colorectal, stomach, liver,
and breast cancer, and cancers with high mortality rates are
lung, liver, stomach, esophageal, and colorectal cancer (Xia
et al., 2022).

Cancers with high incidence rates in the developed coun-
tries such as the United States are breast cancer, lung cancer,
prostate cancer, colorectal cancer, and skin melanoma. And
cancers with high mortality rates are lung, colorectal, pan-
creatic, breast, and prostate cancers (Xia et al., 2022). The
significant decline of lung and colorectal cancer incidence
and mortality from historical high is due in large part to the
decline in smoking rate in the United States (Jeon et al.,
2018; Pacek and McClernon, 2018; Phillips et al., 2017).
Lifestyle changes as well as new means of early screening,
standardized treatment, and continued innovation in treat-
ment modalities have led to a decline in the incidence and
mortality of some cancers (Siegel et al., 2022). Interestingly,
early screening with prostate cancer-specific antigens once
led to a brief surge in prostate cancer incidence, but prostate
cancer mortality rate continues to decline over time (Legler
et al., 1998; Welch and Albertsen, 2009). This suggests that
early screening indeed plays an important role in the re-
duction of cancer morbidity and mortality.

The current shift in the characteristics of cancer incidence
and mortality in China reminisces what happened in the
United States. Although with the pressures of population
aging (Karuturi et al., 2020), environmental pollution (White
et al., 2021), and bad living habits (Kolb et al., 2016), the
incidence and mortality rates of some cancers in the United
States continue to decline, which is largely attributed to the
devoted basic cancer research, efficient cancer prevention
and treatment innovations in the United States. This suggests
that China can refer to the measures taken by the United
States on cancer prevention and treatment to come up with
realistic solutions complying with the current situation of an
aging population and challenging environmental problems in
China to effectively reduce the cancer burden on society (Xia
et al., 2022).

Difference in cancer burden between regions are gradu-
ally decreasing

China is a vast country with huge difference in living habits
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between different regions. And there is also difference in the
level of economic development among regions. Therefore,
there is clear variation in the type and incidence of cancer in
each region (Yuan and Xie, 2021). Overall, South China has
the highest ASIRW for cancer (204.3/100,000) and South-
west China (167.5/100,000) has the lowest ASIRW for
cancer (Figure 3A). Mortality rates also vary across regions.
Overall, Central China had the highest ASMRW for cancer
(112.0/100,000) and North China (94.5/100,000) had the
lowest ASMRW for cancer (Figure 3B).

In addition to the difference between regions, there are
some differences in tumor incidence and mortality rates
between urban and rural areas. The ASIRW for cancer is
higher in urban areas (189.7/100,000) than in rural areas
(176.2/100,000). The cancers with higher ASIRW in urban
areas were lung cancer (36.7/100,000), female breast cancer
(31.8/100,000), colorectal cancer (20.0/100,000), and pros-
tate cancer (8.2/100,000) (Figure 4A). Whereas, cancers with
higher ASIRW in rural areas are stomach cancer (19.8/
100,000), liver cancer (19.3/100,000), cervical cancer (11.9/
100,000), and esophagus cancer (15.0/100,000) (Figure 4B).
The ASMRW for cancer was higher in rural areas (106.1/
100,000) than in urban areas (102.8/100,000). Cancers with
higher ASMRW in urban areas are lung cancer (28.0/
100,000), colorectal cancer (9.0/100,000), female breast
cancer (7.0/100,000), and prostate cancer (3.1/100,000)
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Figure 4 Cancer incidence rates in China by urban-rural. A, Twelve
leading cancer types by incidence in urban areas. B, Twelve leading cancer
types by incidence in rural areas.

(Figure SA). Cancers with higher ASMRW in rural areas are
liver cancer (16.6/100,000), stomach cancer (14.3/100,000),
esophagus cancer (11.0/100,000), and cervical cancer (3.5/
100,000) (Figure 5B).

Although there is currently a clear gap in morbidity and
mortality rates between urban and rural areas, this dis-
crepancy is gradually narrowing with the socioeconomic
development. Some rural populations are gradually trans-
forming into urban populations. Some risk factors of cancer
including smoking, chronic infections, dietary habits, and air
pollution are shared between urban and rural areas. The
major reason for the high cancer incidence in urban areas is
the different aging process of the population. The high cancer
mortality rate in rural areas is closely associated with lacking
of access to early diagnosis and treatment. To address these
unequal risk factors, the government should develop appro-
priate prevention and treatment strategies for different po-
pulations.

Reasons for change of cancer incidence and
mortality in china

Aging of the population

The risk of developing cancer increases with age (Zheng et
al., 2022). The aging process of China’s population accel-
erates after entering the 21st century. The elderly popula-
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Figure 5 Cancer mortality rates in China by urban-rural. A, Twelve
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types by mortality in rural areas.

tion aged 65 and above increased from 62.99 million in
1990 to 190.64 million in 2020, and accordingly the pro-
portion to the total population increased from 5.57% to
13.50%. The latest cancer statistics shows that the in-
cidence of cancer is very low between 0—14 years old re-
gardless of gender, and increases gradually with age. The
cancer incidence rate peaks at the age of 60-79 years.
However, the incidence of cancer decreases after the age of
80 years and above (Figure 6A). The mortality rate of
cancer in China displays the same trend (Figure 6B). Thus,
an aging population will inevitably experience an increase
in cancer incidence and mortality. In addition, the in-
creasing cancer burden in China is partially due to the po-
pulation aging during the past decades.

Interestingly, the study of the role of senescence in tumor
pathogenesis finds that cellular senescence is a paradoxical
process for tumorigenesis. Cellular senescence induces cells
into a state of cell cycle arrest, which in turn inhibits tumor
cell proliferation (Ogrodnik, 2021). However, in hematolo-
gic malignancies, senescent cells form a microenvironment
suitable for tumor cell proliferation and survival by secreting
a series of inflammatory cytokines, chemokines, growth
factors and proteases, which ultimately promote tumor-
igenesis (Hu et al., 2021). Therefore, delineating the me-
chanisms of aging and tumorigenesis can provide new
molecular targets and rational therapeutic strategies for
cancer treatment of elderly patients.
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Environmental factors

The development of cancer is also closely linked to en-
vironmental factors (Yin et al., 2020). Environmental pol-
lution accompanying the economic development has led to
an increase in the incidence of many cancers (Ou et al.,
2020). It was reported that 44.9% of male lung cancer and
86.1% of female lung cancer in China were not associated
with smoking (Liang et al., 2019). Rather, they were closely
linked to air pollution (Xue et al., 2022), cooking fumes
(Chen et al., 2020), poor diet (Yang et al., 2020), and other
factors (Li et al., 2021). A multicenter study conducted in
North China confirmed the influence of these factors on the
incidence of lung cancer (Liang et al., 2019). And the pro-
portion of non-smoking patients with lung cancer increased
from 31% in 1999-2002 to 48% in 2008-2011 (Toh et al.,
2018), reconfirming that the environmental pollution ac-
companying the economic development is a key cancer risk
factor. Changes in lifestyle led to a significant increase in the
incidence of gastrointestinal (GI) tumors (Shao et al., 2018).
In analysis of the causes of GI tumor incidence in China in
2011, it was found that 13.2% of GI tumor incidence was
associated with smoking, 12.0% with red meat intake, 9.5%
with body mass index (BMI) overload, and 6.4% with ex-
cessive alcohol intake. A prospective clinical study hy-
pothesized that 56.5% of colorectal cancers, 48.5% of
esophageal cancers, 59.8% of gastric cancers, and 35.2% of
liver cancers could have been prevented if avoiding smoking
and alcohol drinking, and eating a healthy diet such as re-
ducing the intake of red meat and high sodium, and in-
creasing fruit and vegetable consuming (Wu et al., 2021). In
analysis of the relationship between viral infections and the
development of GI tumors, it was found that 43.8% of liver
cancers were associated with HBV and hepatitis C virus
(HCV) infections, and 39.1% of gastric cancers were asso-
ciated with Helicobacter pylori (HP) infection (Wu et al.,
2021). In addition, Epstein-Barr virus (EBV) infection is
strongly associated with the development of nasopharyngeal
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and some gastric cancers. Although the EBV virus is found
worldwide, Southeast Asia, especially South China accounts
for most of the global nasopharyngeal cancer cases. The
reason for this is that the EBV subtype prevalent in South
China is a high-risk type that will result in a more than six-
fold increase in the incidence of nasopharyngeal cancer (Xu
et al., 2019). Human papillomavirus (HPV) infection is
closely associated with cervical cancer and is partially as-
sociated with anal, penile, vaginal, vulvar, oral, orophar-
yngeal, and laryngeal cancers. It was reported that 89.6% of
cervical cancer incidence and deaths were associated with
HPV in China from 2005 to 2015, and that HPV infection
caused a significant increase in cancer incidence and mor-
tality (Lu et al., 2020). Currently, the living environments
and habits are changing rapidly along with the economic
development, which leads to a steady shift of the incidence
and mortality rates of different cancers in China.

Increased efforts on cancer prevention and treatment

The changes in morbidity and mortality of cancers in China
are not only a direct reflection of the ageing population and
the swift socio-economic development, but also closely as-
sociated with the increasing efforts of cancer prevention and
treatment by the whole society. Since the discovery that
some cancers are caused by viral infection, vaccination
against viral infection efficiently lowered the incidence of
these cancers (Khan and Savoy, 2020; Shi et al., 2021). For
instance, vaccines against HBV and HPV have shown ex-
cellent results in preventing liver and cervical cancers (Wang
et al., 2020; Xie, 2017). Vaccines targeting tumor-associated
antigens (TAAs) are also effective (Wang et al., 2020), such
as Sipuleucel-T, an autologous dendritic cell (DC) vaccine
targeting prostatic acid phosphatase (PAP) for the treatment
of prostate cancer (Cheever and Higano, 2011; Kantoff et al.,
2010). In addition, vaccines targeting mutation-driven tu-
mors have shown encouraging efficacy in animal studies
(Ebben et al., 2016; Zhang et al., 2020). Cancer-associated
vaccination is not only a measure to reduce the incidence of
cancer in individuals with high genetic risk (Kloor et al.,
2015), but also as a therapeutic modality to prevent the re-
currence from residual cancer cells after surgery (Slingluff et
al.,, 2020). In combination with immune checkpoint in-
hibitors such as anti-PD-1, vaccine therapy is used to im-
prove the effectiveness of cancer treatment (Hong et al.,
2018; Ott et al., 2020), which will have broad applications in
the future (Enokida et al., 2021; Zhou et al., 2021)

With the breakthrough of biomedical research, cancer that
was difficult to treat or even to diagnose in the past has now
been treated in a standardized way. More and more new
therapeutic modalities have been approved for use, among
which immunotherapy has received increasing attention (Tan
et al., 2020). Adoptive cell transfer (ACT) therapies such as
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chimeric antigen receptor T-cell immunotherapy (CAR-T)
have shown promising results in hematologic malignancies
(Holstein and Lunning, 2020). Immune checkpoint inhibitors
(ICIs) including anti-CTL-4 monoclonal antibody and anti-
PD-1 monoclonal antibody have shown great efficacy in the
treatment of a variety of tumors (Bagchi et al., 2021). In
addition, nanomaterials also have broad applications in tu-
mor therapy (Cheng et al., 2021). On the one hand, the
characteristics of nanomaterials enable them to specifically
target tumor tissues and kill tumor cells, while avoiding the
damage to normal tissues (Zi et al., 2022). On the other hand,
nanomaterials can be used as vectors to carry DNA (Zhang et
al., 2020), RNA (Wang et al., 2021), drugs (Garbayo et al.,
2020), proteins (Lin et al., 2021), or other active molecules
(Zhao et al., 2020) to target tumor sites and play a role in
enhancing therapeutic efficacy.

In addition, people in China are now paying more attention
to their health than ever before. Changes of lifestyle and diet
habits lowered the incidence of some cancers, while im-
plementation of early cancer screening system enables early
treatment with much better efficacy, which is an important
reason for the decline of mortality rate for some cancers in
China (Chan and Liang, 2022; Mutebi et al., 2020; Yang et
al., 2021).

Strategies for cancer prevention and treatment in
china

Cancer is one of the leading causes of death worldwide (Cao
et al., 2021). Despite the decline of the incidence and mor-
tality rates for some cancers in China recently, burden of
cancer remains a huge challenge for the healthcare system of
this country (Cao et al., 2020). With the shift of the incidence
of different cancers in China gradually towards that of de-
veloped countries such as the United States (Siegel et al.,
2022), it is urgent to establish a cancer prevention and
treatment approach suitable for the changing situation in
China with reference to cancer prevention and treatment
experience from other countries (Xia et al., 2022).

Emphasizing on lifestyle change and cancer prevention

Cancer with the highest incidence and mortality rates in
China is lung cancer, which is closely associated with
smoking and alcohol consumption. There are over 300 mil-
lion smokers and 700 million passive smokers in China
(Wan, 2022; Xie et al., 2021a). The reduction of lung cancer
incidence by tobacco control in developed countries has
shown affirmative results (Ganti et al., 2021). Therefore,
encouraging smoking quitting, banning smoking in public,
and early screening for high-risk population should be a
policy priority to reduce the incidence and mortality of lung
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cancer. For digestive tract cancers, on the one hand, it is
important to improve the diet structure, avoiding high-cal-
orie, high-fat, and low-fiber foods, and to strengthen exercise
to avoid metabolic disorders caused by obesity, which is an
inducer of cancer; on the other hand, it is imperative to avoid
moldy or overnight food which containing excessive afla-
toxin or nitrosamines, to quit betel nut chewing (Yang et al.,
2021) and tobacco consuming, and to reduce alcohol drink-
ing (Rumgay et al., 2021). For tumors caused by viral in-
fections, vaccination and cutting off transmission are equally
important (Brisson et al., 2020; Dundar et al., 2022). The
government should advocate and raise the awareness of
cancer prevention in general population to reduce the chance
of malignant transformation in various ways.

Early screening

Patients with advanced cancer not only have in situ in-
filtration but also have distant metastases which worsen the
outcome (Ganesh and Massagué, 2021). Current treatment
for early-stage cancer is highly effective, with 5-year survi-
val rate as high as 90% (Pui, 2020; Tellez-Gabriel et al.,
2020; van den Berg et al., 2021; Yang and Heimbach, 2020).
In contrast, the outcome for patients with advanced cancers
is poor and the mortality rate is high. Therefore, early
screening and diagnosis in high prevalence areas and in high-
risk groups are vital to reduce the burden of cancer (Crosby
et al., 2022). There are various means of early screening for
tumors. Ultrasound monitoring of the thyroid gland can ef-
fectively lower the mortality rate of thyroid cancer (Kant et
al., 2020). Gastroscopy to assess risk of gastric cancer
(Young et al., 2021). Fecal occult blood test (Lee et al.,
2020), fecal immunochemical test (Robertson and Selby,
2020), flexible sigmoidoscopy or colonoscopy (Cox et al.,
2020; Grobbee et al., 2020) to prevent colorectal cancer
deteriorate. Chest X-ray (Bradley et al., 2021) and low-dose
computed tomography (LDCT) to detect lung cancer in the
early stage (Oudkerk et al., 2021) and mammography to
prevent female breast cancer (Lotter et al., 2021). Molecular
markers are also important references for early cancer di-
agnosis. Alpha-fetoprotein (AFP) is used for the early di-
agnosis of primary liver cancer (Zhao et al., 2022). Prostate
specific antigen (PSA) is used for the early detection of
prostate cancer (Carlsson and Vickers, 2020). Carcinoem-
bryonic antigen (CEA) is used as an indicator of gastro-
intestinal tumors (Gago et al., 2021; Gulhati et al., 2020).
Genetic screening is beneficial for assessment of risk among
susceptible populations, for instance BRCA 1/2 gene testing is
employed to predict the risk of breast or ovarian cancer (Su et
al., 2021). The government should vigorously advertise the
importance of early screening and encourage high risk po-
pulations to pay attention to their own health and undergo
regular medical checkups. In addition, the government
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should also prioritize perfecting the primary healthcare
screening system, train more community doctors to meet that
need, and organize regular screening accordingly in areas
with high prevalence of cancers.

Standardized treatment

With the increasing understanding of tumor pathogenesis,
options for the cancer treatment are gradually increasing, and
they are different for different subtypes of cancers. For ex-
ample, different subtypes of female breast cancer are treated
in different ways (Kunte et al., 2020; Tsang and Tse, 2020).
Cancer cells can evade the body’s immune surveillance (Mao
et al., 2021), and the occurrence of immune escape is an
important reason why cancer progress rapidly and are diffi-
cult to cure (Fan et al., 2021). With the unveiling of some
import mechanisms of tumor immune escape, cancer im-
munotherapy is now widely used in clinical practice (Ge et
al., 2021; Wang et al., 2022). Among them, inhibitors tar-
geting PD-1/PD-L1 and CTLA-4 immune checkpoints have
shown impressive efficacy clinically (Hudson et al., 2020;
Willsmore et al., 2021). Some difficult-to-treat cancers also
have shown improved survival rate (Ti et al., 2021). How-
ever, the treatment modality for common cancers should be
standardized to improve the efficacy and to avoid over-
treatment, such that the economic and social burden can be
alleviated (Dilalla et al., 2020). For the economically less
developed areas, strengthening the training of doctors is also
an effective way to improve the treatment efficacy.

Promoting cancer-relevant basic research

The continuous improvement of cancer prevention and
treatment in China is indispensable from the breakthroughs
in basic research on cancer pathogenesis. The successful
early cancer diagnosis largely depends on the revelation of
key molecules or processes that play important roles in the
development of tumors (Nault and Villanueva, 2021). Cir-
cular RNAs (circRNAs) are a class of non-coding RNA,
exist stably in various cells (Fan et al., 2021; Mo et al., 2021;
Saw et al., 2021; Tang et al., 2021), which can be secreted
extracellularly and to be detected in body fluids (Wang et al.,
2021). Since circRNAs are widely involved in the malignant
progression of cancers (Xue et al., 2021), circRNAs are
potential molecular targets for early diagnosis of cancer
(Ghafouri-Fard et al., 2021). In addition to circRNAs, other
molecules that play pivotal roles in carcinogenesis and have
altered expressions are also potential targets in cancer di-
agnosis and risk evaluation (Xu et al., 2020). Of note, the use
of liquid biopsy for cancer diagnosis is a new focus of re-
search and application (Heidrich et al., 2021).

The development of anti-tumor drugs is also an important
part of basic oncology research. Exploring the mechanisms
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of resistance to classical chemotherapy will help to optimize
current treatment modalities. This will help ease the financial
strain and reduce side effects of cancer treatment (Zhu and
Lin, 2021). In addition, combinational therapy is currently an
important means to improve the efficiency of cancer treat-
ment (Li et al., 2021; Wei et al., 2021; Zhang et al., 2020;
Zhu et al., 2021). With the emergence of novel therapeutic
modalities such as immunotherapy and nanomedicine, the
efficacy of cancer therapy significantly enhanced.

However, lacks of precision and harmful side-effects are
important challenges for optimizing cancer therapy at pre-
sent (Hua et al., 2021). Researchers should take full ad-
vantage of our rich clinical resources, advanced experimental
techniques, and big cohort data to identify biomarkers that
can substantially benefit early cancer screening. Research
institutions should orchestrate multicenter clinical studies to
establish and verify the rationality and validity of new bio-
markers and novel cancer treatment modalities (Gu et al.,
2022). To achieve the purpose of precision cancer treatment,
researchers should continue to investigate the mechanism of
immune escape by tumor cells, and establish comprehensive
database of tumor neoantigens and explore the potential role
of neoantigens in cancer vaccination (De Mattos-Arruda et
al., 2020; Wang et al., 2022).

In addition, with the development of bioinformatics, pre-
dictive models based on big data have received more and
more attention. On the one hand, it can perform cancer risk
prediction through comprehensive analysis of molecular
targets (Lee et al., 2022). On the other hand, cancer patient’s
diagnostic results can be analyzed comprehensively to assess
the potential of tumor progression and metastasis, and to
provide information for individualized treatment and mini-
mize unnecessary surgery and postoperative complications
(Jiang et al., 2021). Multidisciplinary collaboration also
holds great promise for improving cancer diagnosis and
treatment.

Prospects

Although the overall incidence and mortality rates of cancer
in China are still on the rise, the incidence and mortality rates
for some tumors have been decreasing, and the survival rates
of some cancers continue to increase. This indicates that the
current strategies targeting cancer prevention and treatment
show initial effect. However, with the presence of an aging
population and poor diet habits, we still cannot slacken our
efforts on cancer prevention and treatment in the future
(Yang et al., 2020).

With the socio-economic development, the cancer in-
cidence spectrum in China is gradually approaching that of
developed countries. And the incidence and mortality rates
of some cancers in developed countries such as the United
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States have continued to decline in recent years. This sug-
gests that some of their cancer control strategies, such as
tobacco control, early screening, standardized treatment and
patient care, can be adopted by us to effectively reduce the
cancer burden (Xia et al., 2022).

In addition, basic research in developed countries has re-
vealed much of the mechanism of tumor pathogenesis and
drug resistance. The research results are being translated into
clinical practice. A variety of targeted drugs and immune
checkpoint inhibitors have been developed and have
achieved good results clinically. Therefore, researchers in
China should also vigorously promote tumor-related basic
research, explore molecular targets for early diagnosis and
develop targeted drugs for tumor treatment based on our
needs.

The rising incidence of cancer in China is not only linked
to population ageing, but also associated with the current
advanced diagnostic methods. The incidence of thyroid
cancer is high, but the mortality rate remains stable (Wu et
al., 2022). This is because advanced screening has detected
many early-stage microscopic thyroid cancers (Xie et al.,
2021b). The treatment of this part of the cancer patients
should, on the one hand, try to ensure the health of the pa-
tients and their quality of life; and on the other hand, it is also
necessary to avoid wasting of resource and increasing social
burden caused by excessive medical intervention. In addi-
tion, under the influence of COVID-19, China is facing new
challenges in cancer prevention and treatment (Liu et al.,
2020).
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