FACES OF
INNOVATION

THE

Meeting the Challenge of Cancer

Ci Yunyou
58-year old with late stage liver cancer, but
benefited from medicine innovation
“I hope that our medical industry will
continue to develop and save more cancer
patients like me.”

World Cancer Day Campaign Material by Union for International Cancer Control (UICC) is licensed under
a Creative Commons Attribution-ShareAlike 4.0 International License.
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Introduction
Cancer, refers to all malignant tumors, with biological
characteristics such as abnormal cell differentiation
and proliferation, loss of growth control, invasiveness
and metastasis. It is one of the leading causes of death
worldwide, led more than 22,000 deaths every day
globally1. In China, about 10,000 patients are diagnosed
with cancer every day, that is, about 7 patients with
cancer are diagnosed every minute2.

22,000 Deaths
Every Day

It causes more
deaths than

The occurrence of cancer is increasing because
of the growth and aging of the population.
Meanwhile, the established risk factors

AIDS

for cancer, such as smoking, overweight,
pathogen infection, physical inactivity, and
changing reproductive patterns associated

Smoking

Overweight

with urbanization and economic development,
are increasing continuously. But more than

Tuberculosis

half of cancer cases worldwide are caused by
preventable causes. It means that the risk of
cancer can indeed be eliminated or reduced by
changing the behavior habit.

Physical inactivity

Changing
reproductive
patterns

Malaria
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Economic and Epidemiology
Burden of Cancer
Enormous Global Burden
The global economic toll of cancer
is enormous 3 . The 13.3 million

2030

2035

5

million died of the disease.

new cases of cancer diagnosed

Without significant new advances

worldwide in 2010 are estimated to

in cancer prevention, detection,

have cost $290 billion, and the 21.5

and treatment. This number is

million new cancer cases anticipated

projected to rise to 14.6 million3

to occur in 2030 are projected to

in 2035. Based on a population

cost $458 billion 4. The number of

study, among the young

diagnosed cases of cancer, number

people aged from 20 to 39, the

of cancer deaths and cancer

annual global incidence age-

mortality worldwide every year are

standardized rate (ASR) of cancer

on the rise. The number of cancer

is 43.3/10, 0000 and the cancer-

cases worldwide is expected to
increase from 15.2 million in 2015 to

In 2012, it is estimated that 8.2

2010

3

24 million in 2035 .

related death ASR is 15.9/10,
00006.

2012

Cancer is the second leading cause of death in the world. About 70% of cancer deaths occur in low-income and middle-income
countries, and under this circumstance, mortality increase most rapidly, resulting in more challenges on fragile healthcare systems7. A
liver cancer health-economics study involved 29 counties showed that mortality-to-incidence ratios (MIRs) are high in less developed
countries compared with more developed countries (economically underdeveloped areas VS economically developed areas, 0.96 to 0.92).
Favorable MIRs of countries are associated with high health expenditure and good WHO ranking8.

Looking at the overall cost of the disease, the
International Agency for Research on Cancer
(IARC) 9, Data monitor Healthcare, World Cancer

Total Cost for Cancer 2010 - $1.16 TRILLION

5%

Report 2014 estimated that annual sales of cancer
medicines by the top pharmaceutical companies
in 2010 constituted 5% of the annual economic
cost of cancer in 2010, for a total of USD 1.16 trillion.
The most significant portion of costs is linked
with hospitalization, premature death and poor
rehabilitation and re-integration programs.
IMS Institute of Healthcare Informatics’s latest
research showed that spending on cancer
medicines only represented about 1% of the overall
projected health care spending in U.S. 2015.
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Challenges in China
Cancer incidence and mortality have been increasing in
China and it became the major public health problem in
the country. With an estimated 4.29 million new cancer
cases diagnosed in 2015, China accounted for over one
fifth of the world’s cancer diagnoses. It estimated that
2.81 million people died from cancer in 201510. Malignant
tumor is one of the leading cause of death among
residents in China, with 27% and 23% respectively in
urban and rural areas11.

Top 5 New Cancer Cases
Developed Countries*
1. Prostate
2. Lung
3. Colorectal
4. Urinary bladder
5. Stomach

The incidence of cancer in China accounts for about 22%
of that in the world, with a standardized incidence of

1. Breast

174.0/100,000 and a world average of 182.3/100,000.

2. Colorectal

th

The incidence of cancer in China ranks the 74 in the

3. Lung

world, while the cancer incident number is the largest all

4. Corpus uteri

1

over the world .

* Figure of 2012

5. Ovary

The cancer profile in China is markedly different from
those of developed countries. According to GLOBOCAN
2012 figures12, prostate and breast cancer are the top
male and female incidence ones in the developed
countries while lung and breast cancer are the top ones
in China13.

China**
1. Lung

Due to the differences of genetic, socio-economic,
lifestyle and medical conditions and many other factors,
there is an obvious difference of cancer profile between
China and the United States, and the incidence of male

2. Stomach
3. Liver
4. Esophagus
5. Colorectal

prostate cancer and female breast cancer in the United
States is significantly higher than our country, while the
incidence of upper gastrointestinal cancer, e.g., gastric
cancer, liver cancer and esophageal cancer, is much
higher than the United States. In terms of the overall
trend, the cancer incidence of male in the United States
decreases by 2% per year from 2004 to 2013 and that

1. Breast
2. Lung
3. Stomach
4. Colorectal
5. Esophagus

of female remains stable. As per the statistical results
published last year in our country, the overall malignant
tumor incidence of male was relatively stable from 2000
to 2011, while that of female showed an increasing trend,
with an average annual increase of 2.2%5,10.
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** Figure of 2015

2.81 million10
people died
from cancer

CHINA

USA

In recent years, China's total expenditure on
health spending continues to increase, and
the total expenditure on health in China was
700 billion U.S. dollars in 2016, accounting for
6.2% of GDP14, but still a big gap compared
with developed countries such as the United

700 billion USD

3000 billion USD

6.2%

17.5 %

% of GDP

States15.

2016 Total Health Expenditure

Another research done in China showed, the
Chinese urban patients spent over 10,000

Expenditure of Chinese Urban Patients (USD)

USD on esophageal and colorectal cancers
treatment which were the highest level of
expenditure. Lung and stomach cancers
treatment followed at 9900 USD while liver
and breast cancers treatment cost were
around 8500 USD16.
Lung cancer, leading cause of death, is the
top cancer profile in China. It was estimated
that there were 733.3 thousand new cases in
China and the mortality cases were estimated
at 610.2 thousand in 2015. According to a

Liver cancer, a typical cancer profile in China, has the second lowest 5-year

survey done in Beijing municipality recently,

survival rate cancer in Beijing municipality17 in 2015 – 12.61%. The mortality rate

for those patients diagnosed in 2010, the

of liver cancer got a significant decrease in 2006 which were contributed by the

5-year survival rate was about 14.04%.

effective control of the infections.
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Value of Innovative Cancer Medicine
Rapid technological advances and an emerging understanding of the underlying
drivers of disease are changing the face of cancer. We now know that cancer is
not a singular condition but, rather, a collection of diseases, each with unique
characteristics and features. Cancer is more than 200 diseases all of which have
different causes and treatments18.

In recent years, researchers have made significant advances in gene mutations and associated factors that can drive the
seemingly random formation and proliferation of tumor non-normal cells. At the same time, genetic markers may also identify
patients at a greater risk of developing cancer. These learnings not only enable better screening and diagnoses but also drive
the development of a new era of cancer treatments.

The latest facts and figures

41%

of 5-year survival rates
i n t h e U n i t e d S t a t e s 5,19
showed, since 1975, the
chances that a cancer
patient will live 5 years

Increase of 5-year survival
rate since 1975

------------------------------

or more have increased
by 41% across cancers.
20

5-Year Survival Rates among
the Most Common Cancers, 1975-2012

83%

According to a research ,

Of survival gains in cancer

83% of survival gains in

are attributable to new

cancer are attributable to
new treatments-including

treatments, including
medicines

medicines.

China’s overall 5-year relative survival rate for all
cancers combined was 36.9%10 in 2015 compared
to 70%21 in the United States (2012) due to the lack
of efficient treatment, difference of cancer profile etc.
With this rate and 4 million new cancer cases annually
in China, a 5-year (or more) delay for new oncology
products translates to over 2 million patients who may
not survive long enough to receive the appropriate
treatment with innovative therapies which may have
a life-saving or life extending impact.
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5-Year Survival Rates in China,
USA and UK

U.S. Deaths Rates
from Cancer Decline over Time
-26%
215.1
According to the Cancer Statistics, 2018 22 ,

158.6

the mortality rate of cancer in United States
continued to decline from 1995 to 2015, with an
average annual decrease of 1.5% and overall
decrease of 26%, saving 2.4 million patients.

1991

2015

Global Availability Oncology
Medicines Launched 2010-2014

IMS recent report23 showed that, China was
one of the last three countries have few
access to the new medication 2010-2014.
Only 6 of 49 new medicines were approved
to be on the market in China for patient
access.
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Advances of Cancer Medicine
The complexity of cancer is reflected in the drug
development process. Cancer medicines can take
an average of 1.5 years longer

24

Cancer Medicines

to develop than

18
Months

medicines for other diseases.

Other medicines

PhRMA recent report25 showed, there are more than 800 cancer medicines in development while 73% of cancer medicines
have the potential to be the “Personalized Medicines”. Personalized medicine, sometimes referred to as precision or
individualized medicine, is an emerging field of medicine that uses diagnostic tools to identify specific biological markers,
often genetic, to help assess which medical treatments and procedures will be best for each patient.
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Cancer Trials

WHO clinical trial database shows that till
January 201826, there are 33407 cancer clinical

114038

trials undertaking in China, which is more than
UK. United States has 114038 cancer trials, which
is more than 3 times than China’s.
As the end of 2017, there are more than 450
oncology clinical trials for NMEs in China 27 ,
including nearly 60 immuno-oncology trials
involved PD-1/L1 (Note: not an exhaustive list,
not including non-registered trials and trials at

33407
21025

36081

28990

pre-clinical stage). As of Oct 23, 2017, 121 CAR-T

5759

14163

studies are ongoing in China 28-29. Currently,
there are 619 qualified clinical trial sites in China,
and roughly 1/3 are qualified for oncology
studies.
In the past 10 years, the development of anticancer medicine has been developing rapidly. However, the doubled number of medicines in development did not bring about the
increase of medicines approved to be on the market. The proportion of medicines approved to those in development decreased from
10.1% in 2006 to 1.8% in 2015, that is, 10 years ago, 1 of 10 medicine could be approved to be on the market, but now only 1 of 55 may
be approved on average30.

New approaches31 that are adding to the cancer treatment toolbox include:
Angiogenesis
Inhibitors

Epigenetics

Immunotherapies

Tumors need blood vessels to grow and

Researchers have discovered that

The body’s immune system may

spread. Angiogenesis is the process by

cancer can be influenced by changes

provide a platform for fighting cancer.

which new blood vessels are formed.

in gene expression caused not only

Researchers are studying therapies,

Angiogenesis inhibitors work by

by genetic mutations (changes in

such as cancer vaccines and non-

preventing the formation of new blood

the DNA sequence) but also by

specific immunotherapies that enhance

vessels to stop or slow the growth or

chemical modifications of DNA

the immune system to help it prevent

spread of tumors.

(epigenetic changes). By targeting

cancer or attack cancer cells.

these “epigenetic” marks, genes
associated with a cancer may be able
to be turned “on” and “off”.
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Advances in Cancer Immunotherapy
Currently, the development of immuno-oncology is remarkable, and today, there are some 248 immuno-oncology medicines in the
clinical pipeline in the United States. Some examples of the most recognized classes of cancer immunotherapies include adoptive
cell therapy, immune checkpoint modulators, oncolytic virus therapy and vaccines32.

Immuno-oncology
medicines in development
Adoptive cell
therapy

CAR-T 21

Immune checkpoint
modulators
Oncolytic virus
therapy

Vaccines

9

248
45

14

96

Future and Actions

33

Strategic leadership is needed to address several challenges and sustain current and new initiatives.
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Focus and trend of tumor prevention and control study
◇ Complicated tumor pathogenesis and uncontrollable high risk factors result in the difficulty of tumor prevention in China.
Generally, due to lack of effective screening technology and low levels of early diagnosis, it was late when the tumor is found. The
difficulty of tumor treatment is caused by the poor treatment effect, high recurrence and metastasis rate, large side effect and poor
precision. Few tumor treatment guidelines developed by China, varying levels of diagnosis and treatment in primary hospitals and
low homogenization of diagnosis and treatment. All the mentioned are difficulties in cancer prevention and control study in China.
◇ The breakthrough points of tumor prevention and control in our country include reducing incidence, increasing rate of early
diagnosis and survival and improving homogenization.
◇ Our country has issued related policies and fiscal measures to support cancer prevention and control. Relevant national projects
in the “13th Five-Year Plan” are in process. Malignant tumor big data network construction has achieved initial success34.

11

Reference
1. Lindsey A. Torre, et al, Global Cancer Statistics, 2012, CA Cancer J Clin 2015; 65:87-108
2. National Cancer Center, 2017 China City Cancer Update Data Report
3. American Association for Cancer Research, 2016 Cancer Development Report
4. Bloom DE, et al. The global economic burden of non-communicable diseases. Geneva, Switzerland: World Economic Forum, 2011
5. Rebecca L. Siegel et al, Cancer Statistics, 2017, CA Cancer J Clin
6. MM Fidler, et al. Cancer incidence and mortality among young adults aged 20-39 years worldwide in 2012: a population-based study. Lancet Oncol. 2017
Dec;18(12):1579-1589
7. World Health Organization, Report of the Seventieth World Health Assembly, 2017
8. CC Wang, et al. Favorable liver cancer mortality-to-incidence ratios of countries with high health expenditure. Eur J GastroenterolHepatol. 2017 Dec; 29
(12):1397-1401
9. International Agency for Research on Cancer (IARC), Data monitor Healthcare, World Cancer Report 2014
10. Chen WQ et al.Cancer statistics in China, 2015.CA Cancer J Clin 2016 Mar-Apr;66(2):115-32.
11. National Health and Family Planning Commission of the People's Republic of China, 2015 China Statistical Yearbook on Health and Family Planning
12. Ferlay J SI,et al. GLOBOCAN 2012 v1.0, Cancer incidence and mortality worldwide: IARC
Cancer Base No. 11 [Internet]. Lyon, France: International Agency for Research on Cancer; 2013
13. Chen WQ et al. Cancer incidence and mortality in China in 2013: an analysis based on urbanization level. Chin J Cancer Res. 2017 Feb;29(1):1-10
14. National Health and Family Planning Commission of the People's Republic of China, 2016 Statistical Communique on the Development of Health and Family
Planning in China
15. National Center for Health Statistics. Health, United States, 2015: With Special Feature on Racial and Ethnic Health Disparities. Hyattsville, MD. 2016
16. Hui-Yao, Huang et al. Expenditure and financial burden for common cancers in China: a hospital-based multicenter cross-sectional study, 2016
17. Beijing Municipal Health and Family Planning Commission, 2016 Beijing Health and Population Health Report
18. http://www.cancerresearchuk.org/aboutabout cancer/what-is-cancer
19. Kimberly D. Miller et al. Cancer treatment and survivorship statistics, 2016.CA Cancer J Clin. 2016 Jul; 66(4):271-89
20. E.Sun, et al., The Determinants of Recent Gains in Cancer Survival: An Analysis of the Surveillance, Epidemiology, and End Results (SEER) Database, Journal
of Clinical Oncology, May 2008
21. American Association for Cancer Research, AACR Cancer Progress Report 2014. ClinCancer Res 2014;20(Supplement 1):SI-S112
22. Rebecca L. Siegel et al, Cancer Statistics, 2018, CA Cancer J Clin
23. IMS Institute for Health Care Informatics, Global Oncology Trend Report: A Review of 2015 and Outlook for 2020
24.DiMasi JA and Grabowaki HG. Economics of New Oncology Drug Development.Journal of Clinical Oncology. 2007, 25(2): 209-216
25. PhRMA, Medicines in Development for Cancer, 2015
26. http://apps.who.int/trialsearch/ListBy.aspx?TypeListing=1
27.www.chinadrugtrials.org.cn
28.http://www.yigoonet.com/article/22444554.html
29.www.clinical trials.gov
30. Mao YY, et al. Global anti-cancer medicine research and development report 2016
31. PhRMA, Researching Cancer Medicines: Setbacks and Stepping Stones, 2014
32. America’s Biopharmaceutical Companies. Medicines in Development: Immuno-oncology, 2017
33. IFPMA, Enhancing Access to Cancer Care, 2016
34. He J, Status and Trends of Tumors in China, 2017

12

“When your family is healthy, you have many problems;
when someone in your family is sick, you have only one
problem. That’s especially true for any family that has
faced a cancer diagnosis.”

——Roy Blunt (U.S. Senator, 2016 Cancer Development Report)
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