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Cancer incidence for all cancers combined

= There are around 367,000 new cancer cases in the UK every year, that's around 1,000 every day (2015-
2017).

» |n females in the UK, there were more than 179,000 new cancer cases in 2017.
» In males in the UK, there were around 187,000 new cancer cases in 2017.
+« Every two minutes someone in the UK is diagnosed with cancer.

« Since the early 1990s, incidence rates for all cancers combined have increased by more than a tenth (12%) in
the UK. Rates in females have increased by almost a sixth (16%), and rates in males increased by less than a
twentieth (2%) (2015-2017).

« Over the last decade, incidence rates for all cancers combined have increased by a twentieth (5%) in the UK.
Rates in females have increased by around a twentieth (6%), and rates in males have increased by less than
a twentieth (1%) (2015-2017).

= Almost half of cancers are diagnosed at a late stage in England (2014) and Northern Ireland (2010-2014).

» |ncidence rates for all cancers combined are projected to rise by 2% in the UK between 2014 and 2035, to
742 cases per 100,000 people by 2035.

+ An estimated 2,273,200 people who had previously been diagnosed with cancer were alive in the UK at the
end of 2013.

+ UK incidence is ranked higher than two-thirds of Europe.
+ UK incidence is ranked higher than 90% of the world.

maintrac



:g»'lb CANCER
o RESEARCH
?-’hg. Lo

Cancer incidence for common cancers —

Breast, prostate, lung and bowel cancers together accounted for more than half (53%) of all new cancer
cases in the UK in 2017.

Thyroid and liver cancers have shown the fastest increases in incidence in both males and females over the
past decade in the UK (2015-2017).

Incidence of kidney cancer, melanoma skin cancer, and head and neck cancers has also increased markedly
in females over the past decade in the UK (2015-2017).

Incidence of melanoma skin cancer, kidney cancer and Hodgkin lymphoma has also increased markedly in
males over the past decade in the UK (2015-2017).

Cancer of unknown primary and stomach cancers have shown the fastest decreases in incidence in both
males and females over the past decade in the UK (2015-2017).
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Lifetime risk

i

1 in 2 UK people will be
diagnosed with cancer
in their lifetime

Prevention

Cancer cases are
preventable, UK, 2015
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Preventable cancers -

« A person's risk of developing cancer depends on many factors, including age, genetics, and exposure to risk

factors.
« Around 4 in 10 UK cancer cases every year could be prevented, that's more than 135,000 every year.

« Nearly 112,000 England cases, around 13,000 Scotland cancer cases, around 7,200 Wales cancer cases,
and around 3,500 Northern Ireland cancer cases every year could be prevented.

« Lung cancer, bowel cancer, melanoma skin cancer, and breast cancer together account for almost two-thirds
of all preventable cancer cases in the UK.

= For 10 cancer types, including two of the five most common cancer types in the UK (lung cancer and
melanoma skin cancer), more than 70% of UK cancer cases were attributable to known risk factors.

» Smoking is the largest cause of cancer in the UK.
« Overweight and obesity is the UK's biggest cause of cancer after smoking.

+ Overexposure to ultraviolet (UV) radiation, exposure to certain substances at work, exposure to certain
infections, drinking alcohol, and eating too little fibre each cause 3-4% of cancer cases in the UK,

« Exposure to ionising radiation and eating processed meat each cause 1-2% of cancer cases in the UK.

» Exposure to outdoor air pollution and doing too little physical activity each cause 1% or less of cancer cases
in the UK.
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Cancer Types with Largest Number of Preventable Cases, UK, Persons, 2015
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Breast cancer risk

« A person’s risk of developing cancer depends on many factors, including age, genetics, and exposure 1o risk factors (including some
potentially avoidable lifestyle factors).

» 1in 7 UK females will be diagnosed with breast cancer in their lifetime.

« 23% of breast cancer cases in the UK are preventable.

» Less than 1% of breast cancer cases in the UK are caused by oral contraceptives.
» 2% of breast cancer cases in the UK are caused by post-menopausal hormones,
» 8% of breast cancer cases in the UK are caused by overweight and obesity.

« 8% of breast cancer cases in the UK are caused by alcohol drinking.

» 5% of breast cancer cases in the UK are caused by not breastfeeding.
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Obesity’s Link to Cancer

“Obesity is on its way to replacing tobacco as the number one preventable cause
of cancer. We need to confront this growing problem and develop all the
necessary tools to limit its impact.” - Clifford Hudis, MD, 2013-2014 ASCO President

Obesity Increases Cancer Risk

Cancers Linked to Obesity In 2007, more than 84,000 new cancer cases
were due to obesity.
Men

Head/neck . The percentage of cancer

Esophagus cases attributed to obesity
Pancreas varies, but is as high a5 40%
Kidney 8 Pancr for some cancers, particularly
Colon ] I . esophageal and endometrial,

Rectum

Prostate Overweight/obesity contributes to as many as

1in 5 cancer-related deaths.

Mechanisms Linking Obesity and Cancer

Obese people often have increased levels Fat tissue produces higher amounts of
of insulin and insulin-like growth factor-1 estragen, which may drive development of
(MGF-1] in their blood, which may promote certain abesity-retated cancers, including
the development of certain tumars, estrogen-sensitive breast cancers

and endometrial cancer,

Obese people often have chronic low-level, Fat cells (adipocytes) may also
of “subacute,” inflammation, which has been have effects on certain tumor

associated with increased cancer risk. ’ growth regulators.
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Excess Body Weight by Age and Sex, US, 2017-2018
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*For adults, a BMI of 25.0-29.9 kg/m?is overweight; a BMI of 230.0 kg/m?is obese. Excess body weight is a BMI of 225.0 kg/m?. For
youth (ages 2-19 years), BMI is based on percentile rankings of the individual's height and weight on age- and sex-specific growth
charts; BMls between the 85th and 94.9th percentile are considered overweight, and BMIs at or above the 95th percentile are classified
as obese. Mote: Estimates for adults are age-adjusted to the 2000 US standard population.

Source: Mational Health and Mutrition Examination Survey, see notes for citation.




Vegetable Consumption (3+ servings per day) by State, Adults
18 Years and Older, US, 2017
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Source: Behavioral Risk Factor Surveillance System, see notes for citation.



Trends in Obesity* Prevalence, Youth 2 to 19 Years, US,
1976-2018

25 7 2.5 yrs —f-11 YIS —12-10 yrs

21

20
20

15

13

Prevalence (%)

10

D T T T T T T 1
1976-1980 1988-1994 1999-2002 2003-2006 2007-2010 2011-2014 2015-2018

*Obesity: body mass index at or above 95™ percentile cutoff points from CDC sex- and age-specific growth charts.

Source: Mational Health and Mutrition Examination Survey, see notes for citation.



Lifestyles and cancer prevention section 4

and immunity

Figure g - Food, nutrition, obesity, and physical activity can influence
fundamental processes shown here, which may promote or inhibit

cancer development and progression
Source: World Cancer Research Fund & American Institute for Cancer Research

In particular:

A raised Body Mass Index (BMI) also increases the risk of cancer of the breast, colonfrectum,
endometrium, kidney, oesophagus (Adenocarcinoma) and pancreas. Mortality rates increase
with increasing degrees of overweight, as measured by BMI. To achieve optimal health, the
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Am Soc Clin Oncol Educ Book
. 2018 May 23;38:88-100. doi:
10.1200/EDBK_200093
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* Can Maintrac CTC Testing be used before
diagnosis of cancer?

|
cells Pmﬂq dunng, and after

therapy.
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Liquid Biopsy

CTCs

ctDNA or freeDNA
Exosomes/vesicles
RNA, mRNA
Others
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Circulating Tumor Cells
from solid tumors

S Carcinomas are from epithelial
origin

S Carcinomas disseminate
epithelial cells

= CETCs
(circulating epithelial
tumor cells)

Y. Shiozawa, A M Havens, K J Pienta and R
S Taichman, Leukemia (2008) 22, 941-950
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Development of solid tumors
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CTC Isolation
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Method
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Test Results

Number of epithelial cell adhesion molecule
(EpCAM )-positive cells
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2"d prevention

Nutrition, Lifestyle
Nutrient, Supplementation

Decrease inflammation and clotting risk

Meditation
Testing and monitoring
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Risk of Progression
Risk of Recurrence
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CTCs as a monitor

relapse free and progression free survival analysis
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Vitamin D

Am J Clin Nutr. 2016 Apr; 103(4): 1033—-1044.

Published online 2016 Feb 10. doi: 10.3945/ajcn.115.120873
PMCID: PM(C5527850

PMID: 26864360
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Anticancer effect of Vitamin D

Asian J Androl. 2018

Cell cycle arrest with increased numbers of cells in GO/G1 and modulation of cyclin-dependent kinase
(CDK) inhibitors, such as p21 and p27,6,7,8,9

Induction of apoptosis with poly (ADP-ribose) polymerase (PARP) cleavage, annexin binding, and
increased bax/bcl-2 ratio;8,9,10,11,12,13

Suppression of the “pro-proliferative” signaling molecules such as phosphorylated mitogen-activated
protein kinase (P-MAPK) (extracellular signal-regulated kinase [ERK] 1/2), phosphorylated-AKT (P-AKT),
AKT, and MAPK/ERK kinase (MEKK)-1;10

Induction of caspase-dependent MAPK/ERK kinase (MEK)-cleavage;14,15

Induction of the p53 homolog p73;15

Inhibition of angiogenesis;16,17

Inhibition of motility and invasion;18,19

Induction of differentiation;5,20,21

[ J
Modulation of the expression of tumor-associated growth factors.22,23,24 m al ntrac



Vitamin D and Cancer

Review Article : Explore Vitamin D Metabolism and Cancer 2018

1. Downregulate anti-apoptotic proteins Bcl-2. Bol-XL
2 Upregulate pro-apoptotic proteins Bax, Bak, Bad
— 1 Upregulate other pro-apoptotic protedns, such as
| GOS2, DAP-3, FADD, caspases
| 4. Inhibit AXT-medlated anti-apoptosis through PTEN upregulation
S Recruit Ca™ -depandent p-calpain. Calcaipain-depandent caspase-12

I - Autophagic cell death -
1. Switch the mode of authophay from cell survival to cell death

' 2 Upregulation of Beclin 1
| 3. Upregulation of DDITAREDDA 1o suppress mTORC1

Autophagic cell death — m-%

' @ Clonal Expansion

Initiation Promaotion .\
Differentiation \
- Antioxidant & DNA damage repair - - \
1. Upregulate antioxidart enzymes such as SOD1/2, GEPD, TXNRD1, NRF2 \
2 Upregulates DNA damage repair proteins such as P - - -
P53, PCNA, BRCAT, ATM, RADSO, GADD4Sg, 338P1 . 1. Upreguinte IGFBPI, COK inhibitors p21, pd7
2. Inhibit Wntf-catenin signaling
1. Activate FOXOX4
4. Innibit telomerase
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