By b 10 miillion
cancer could kill people per year unless we act
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Requisite secondary prevention

Woman, born in Hawaii and grown in Hiroshima
Married in China and returned Hiroshima after World War I
Healthy in general with five children (4 sons and one daughter)

Symptom of melena and constipation
on December 21, 2003

Detected advanced rectal cancer
with multiple lung metastasis\)
on January 6, 2004

ki

Terminal care in hospice from April, 2005 % A ~
and passed away on November 19th \L
“l am ready to die at any time”
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1. Cancer burden in Japan/Asia
. Risk and protective factors

General idea of primary prevention

Cost effectiveness of treatment

by early detection of breast cancer
(Aichi Cancer Center Hospital, 2005)

Stage Average | Period in | Surgery | Radiation | Chemo- & Total 5-year
(Cases) age hospital hormonal- cost survival
(Years) | (Total) therapy (Ratio) rates
Non-invasive 47 12 days | 536 - - 649 >98%
(10) (36-59) (=) (1.0)
Invasive without | 50 11 days | 653 270 2,312 2,687 >92
lymph node (43-59) | (5 years) (4.1)
metastasis (9)
Invasive with 50 12days | 770 260 2,433 3,375 >80
lymph nodes (39-58) | (5 years) (5.2)
metastasis (8)

We can save medical costs and many lives of women
by early detection of breast cancer !!

The Third 10-Year Cancer Control Strategy Program
“Reduction of Cancer Death and Incidence”

1) Molecular mechanism of carcinogenicity
2) Molecule-based study of clinical features of cancer

3) Development of innovative cancer prevention

4) Development of new diagnosis technology
5) Development of new therapies
6) Quality of life of cancer patients

7) Establishment of cancer Information net work




Host and Environmental Factors
in Relation to Carcinogenicity
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Human cancer perspective

Concept of Prevention Strategies

Primary prevention
Incidence risk reduction of targeted cancer
by eliminating carcinogenic agents and
supplementing protective factors

Secondary prevention
Mortality risk reduction of targeted cancer
by curative treatment after periodical
screening of early stage of targeted cancer

Incidence Rate of Main Sites of Cancer in Asia*
(IARC in 2001)

Col Yy Esoph _ Stomach Intestine Liv g Pro/Br Hemato Uterus

Japan 10/ 1 26/ 8 37/11 10/31 13/ 8
Korea 10/ 1 15/10 4/13 7/ 4
China 15/ 6 31/15 6/ 5 21/ 8 24/10 2/13 8/ 6
Mongolia 47129 5/ 4 39/15 5/ 7 - 13

Singapore
Chinese 7/ 22/ 5 14/
Malay 3/ 8/15 7/ 2 9/ 5 8/37 10/
Indian 1/ 20/16 16/ 3 30/11 12/ 40
Thailand 4/ 11/ 8 37/16 27/11 4/16 8/
Vietnam 4/ 11/ 8 23/ 6 29/ 7 2/17 10/

Pakistan 6/ 6/ 5 5/ 3 20/ 3 9/

India 71 5/ 5 9/ 2 5/23 8/

Jordan - 16/14 - 19/ 12/ 40

3
Oman 3/ 4/<1 9/ 4 12/ 2 11/13
Iran 171/ 4/ 3 4/ 2 8/ 2 2/12 8/

*Male/Female per 100,000 (Adjusted by World Population)

Estimated Risk Attribution of Main Cancers
in Japan and Asia

Infectious agents: 30-40%
Stomach Bladder & Bile duct (in part)
Liver Cervix Naso-pharynx

Habitual smoking and drinking: 25-35%
Upper G-l tract Respiratory tract

Dietary habit and physical inactivity: 20-30%
Colon & Rectum Bile ducts
Breast Endometrium Prostate

Time trends of death rates in Japan in 1950-2003
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Chronological change of top 3 causes of deaths

Population-based Cancer Registries in Japan

. . No acti istry 13
in 1950, 1975 and 2000 in Japan [ Noactive registry e
[] Registries not included into the f
(Data source: Vital Statistics Japan, Ministry of Health, Labor and Welfare) collaborative study 22
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1000000 [ Registries included in the CIV vol.8 5 (+1)
800000
600000 Fukui(8.5%) Miyagi(17.4%)
E $ t:ers losi Tottori(34.9%)
uberculosis Hiroshima City(14.6%)
400000 M Stroke saga(11.0%) ./ Chiba* (23.8%)
M Heart .’ ' Kanagawa* (23.4%)
200000 B Cancer ; Aichi* (14.7%)
Nagasaki(12.9%) Shiga(18.6%)
§ Osaka(23.0%)
‘ 1950 o *included only selected
1975 included only selected areas
2000 % ( %): Death Certificate Only, 1997-99
. gy . Time trends in incidence and death of
Esophagus Proportional distribution .
3% stomach cancer in Japan

of top 10 cancers
16% in Japan

H 120,000
from 2005 estimates
100,000 |-+ vreeee e P T
Stomach Data source: Ohno Y et al,
in Gann Monogr. Cancer Res. 80,000 oo B | EEeeREe ML
edited by Tajima K et al, 2004
4% Intestine 80,000 0 Deaths
6% g 17% 40,0001+ |- |- |- b HEEEE Olncidence
20,000f-|--|- S
6% oULLLLLALLLLILLLLALLLL L
7% 1970 1980 1990 2000
13% 3% 3% Bile duct Calendar year
Pancreas
Time trends in incidence and death of Time Trends in Age Distribution in Japaqn
colorectal cancer in Japan

100,000

90,000 <7+ rrr s

80,000 =Mk

70,000 W 2000

60,0001 01975

ppse( B o 1 Death B 1950

§ OlIncidence

30,000 |+ ]

20,000 mS

10000l 111

fo70 ~  1es0 1980 2000

Calendar year

0 4000 8000 12000
Population (1,000)




Time trends of age-adjusted incidence rate
of top 5 cancers in Japan (1975-1999)
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Trend of Age-specific Incidence Rate of

/100,000 Stomach Cancer in Japan(1970-2000)
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Trend of Age-specific Incidence Rate of
/100,000 Colorectal Cancer in Japan(1970-2000)

%) Estimates of Cancer Incidence in Japan (1985-2015)
2000 / 1990
Male / Female Male Female
00 1985 2000 2015 (Ratio)* 1985 2000 2015 (Ratio)*
1980 All 353.5 404.8 407.4 (1.15) 224.8 252.8 2734 (1.22)
/ Ftomach 113.7 85.5 66.1 (0.58) 51.9 33.8 26.9 (0.52)
b ol 2000 Intesti 41.6 67.4 70.4 (1.69) 26.5 39.7 44.8 (1.69)
kS 1990 (Colon) 23.0 423 43.3 (1.88) 164  27.8 32.2 (1.96)
N 1970 1980 (Rectum) 18.6 25.1 27.1 (1.46) 101 119 12,6 (1.25)
)y . / Liver 322 335 28.0 (0.87) 8.9 10.7 101 (1.13)
100 7T K070 Lung 51.8 60.3 65.9 (1.28) 149 179 19.3 (1.30)
)" | 1980 ) Prostate 12.2 26.9 452 (3.70) - - -
. /‘,' 1960 Uterus 27.3 31.2 54.1 (1.98)
5 ; S Breast - - - 319 469 53.4 (1.67)
" Z 4’/ * Ratio of increment of incidence rates (2015/1985)
0 L ! I L L L ! Data source: Ohno Y, 2004
N0 0 0 0 ¥ 4 N 60 N W
Age
Chronological Change of Per Capita Intake of Nutrients . . . .
gram and Foods among Japanese in 1955-2000 Hospital-based Epidemiologic Research Program
0 0 at Aichi Cancer Center (HERPACC)
Plant foods Animal foods
0 50 Main purposes by step in progressing HERPACC
Dairy products,
0 Rice " Fish . Clarifying lifestyle patterns of people in Aichi

G-Y vegetables

100 ; Beans : W
Potatoes Eggs

0 0 . . . . .

1965 6 75 8 9% 200 vears 195 65 75 &% %5 200

. Clarification of risk and protective factors for cancer
. Testing interaction between gene and environment

. Drawing up a guideline for cancer prevention

. Establishment of a hospital-based cohort study

. Defining diagnostic criteria of high risk people
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Data processing system of HERPACC Data Management System for HERPACC Study

(Hospital-based Epidemiologic Research Program at Aichi Cancer Center) ——
Questionnaire research
First version(1988~2000) Second version(2000~5) ¥

[ Blood collection | [ Clinical database]

i Lab. of Epidemiology | | Hospital-based cancer registry

Data for blood analysis

et BT

Data for diagnosis & treatment
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Time trends in total sales of cigarettes and
Case-control study and Cohort study o 9
incidence/death rates of lung cancer
Basel ine_study - Rate/100,000 Number of cigarettes
#ﬂ Fol Iw—up= Incidence rate (Majes)
+ B |P1=x1/N1 b a0
. 50 o
m xi [ ] Total sales of cigarettes L 000
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© 0 o
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o . _ 0 - b 2000
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(=) c d e T T pw
Relative risk (RR) = P1/P0 ] o ’Death rate (Females) | so
Odds ratio (OR) = (a:c)/(b:d Advantage: Studying multiple outcomes
and higher reliability of results 0 4 - . - - . — 0
Advantage: Studying multiple factors in short time Disadvantage: Large number of study subjects, =0 » 60 6 o ™ = = o0 9 0
Disadvantage: Selection bias and confounding factors long term following-up, big budget Year
Time trends in proportion of smokers in Japan Habitual Smoking and Lung Cancer
Data source: JTB Surveillance JACC Study (1 988~)
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Carcinogenic steps of gastric cancer
(Host-specific and lifestyle factors)

Lifestyles
Carcinogens
Salt, G-Y vegetables
Smoking, Drinking

Ethnoepidemiologic Study on Cancer:
Study Subjects and Areas

A: Japan Korea,China
B: Japanese Immigrants

C: Asia-Pacific Mongoloids
0 ©
>
P
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A: Ecological and analytical study on C: Geographic distribution of EBV-related
risk factors for gastro-intastinal stomach cancer in Pacific areas and

cancer in three countries in the Fareast its molecular epidemiologic features
B: Risk factors for stomach cancer in D: Evidences of protective factors for

Japanese in Japan and Brazil, with stomach and colon cancer in three

special reference to HP infection countries in the Southeast Asia

Age-adjusted incidence of stomach cancer (/10°) in Asia

Osaka, Japan
Hanoi, Vietham
HCMC, Vietnam

Khon Kaen, Thailand

Yogya., Indonesia

From Tokudome S. et al (2005)

Semarang, Indonesia
. . . . . 1 )
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Correlation between salt intake (1980-84)
and SMR of stomach cancer (1990) in Japan
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Main reasons of recent decrease
of stomach cancer in Japan
1) Relative decrease of salt intake
2) More intake of fresh foods
3) Decrease of Hp infection rate
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Intake of salt (gram per capita per day)

H. pylori infection rate, pepsinogen positive rate
and excretion level of NaCl among people in Vietnam,
Thailand, Indonesia and Japan

Hp(+)2 (%) PG (+) (%) NaCl (g/day)

M F M F M F
Hanoi, Viet Nam 74 69 10 124 10.6
HCMC, Viet Nam 72 14 11.6 11.0
KK, Thailand 88 88 11 13.7 128
Semarang, Indonesia 0 0 1.1 104
Yogya., Indonesia 3 (1] (1] 109 9.7

NETED] 62 57 23 129 11.2

2 H. pylori (+) was examined by serum IgG in Japan and UBT in other countries.
From Tokudome, S. et al. Cancer Letter and Cancer Science (2005)

Habitual Smoking and Drinking
for Stomach Cancer Risk

oney sppo

-I- +- -1+ ++
Combination of smoking/drinking




Age-adjusted Mortality Rate of Large Intestinal Cancer (Males)
Source: Cancer Incidence in Five Continents Vol. 8 (1993-97)

Age-adjusted incidence rate of colon
cancer by ethnic group

O Whites

O Japanese|
O Korean

B Chinese

Female

Increment of cancer risk
by exposure level of carcinogenic agents

Risk increment is observed
Risk in middle exposure level,
but not observed in low and
b lhigh exposure levels

Exposure level

oncept o noepidemiology

Human-5—> Oriental - Japanese —» Aichi - Individual

CEEEEE—— Gene CEEEEE———
polymorphism

Source: Gann Monogr Cancer Res No 44 “Ethnoepidemiology of Cancer”, 1996
=

The Second KOJACH Cooperative Study
on G-l Tract and Breast Cancer

Methodology

Standardization of SQFFQ

Goal of Stud

Searching of lifestyle factors
Gene polymorphisms related to risk Case-referent study on risk factors
Gene-environment interaction for cancer Molecular epidemiologic study

i of p i ion of pi ion trials

DFat B Protain B Carbohydrate ((cal) Distribution of Total Energy

o 500 1000 1500 2000 2500 Intake by Nutrient in Korea,
Tokal/Japan Japan and China
Seoul/Korea
Jlangsu/Urban
Jinagsu/Rural
Changgin/Urban
Chongaln/rural
Benxl/Urban
Benxl/Rural

Distribution of Total Fat
Intake by Source Material in
Korea, Japan and China

Lifestyle and Colo-rectal Cancer in
Nanjing, China

O Animal fat(Lard) B Animal fat [ Vagatable fat [ Fish oil
o a0 son sox 100w

*P<0.05

W Smoking(Yes)

m Pork>5 times/week

0 Rice>3times/day

m Green vegetable(Everyday)

A

Risk of Large Intestinal Cancer

In Seoul, Korea
Risk Reduction by Nutrients Intake

Average Intake
Nutrient Q1(Lower most) Q2(Lower25~%) Q3(Upper) Q4(Upper most)

Lactase 5 g b 0.6*
Dietary fiver 1. . b 0.6*
Calcium . § - 0.8
Vegetable d b o 0.8
Folic acid d 8 d 0.5*
Meats d d . 0.9

Odds ratio adjusted by age and sex
* Statisticaly significant (P<0.05)




Concepts of Molecular Epidemiology
Lifestyle, Genetic Susceptibility and Cancer Risk

Gene polymorphism General lifestyle

Epid%niology

Biology l

Molecular
epidemiology

Risk of Esophageal Cancer by Habitual Drinking

(>5 days/week, >45ml.~day )

Alcohol
ADH2 l

Alcohol dehydrogenase 2

ALDH2

Acetoaldehyde dehydrogenase 2

Acetate

OR
80
70
60
50
40
30
20
10
0

Glu/Glu
Glu487Lys

General idea
for primary prevention

Cancer

Prevention

Pyramidal structure of
recommended dietary and
beverage habit
for cancer prevention

Adequate sleeping
Coping skill against stress
Recreation, Smiling and gentle exercise

Moderation of fat intake
Well-balanced dietary habit
Sufficient intake of cereals, beans and n3-PUFA

Gene-environment Interaction

Different OR for environmental factors among different genotypes

Exposure (—)(+)

Whole population Genotype A Genotype B

Evidence-based related factors
for cancer by site

o fofoww [ |
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N S

O Probable

© Convinced

Prevention Strategy for Main Sites of Cancer
Incidence Rate, Mortality Rate and Its Ratio in Japan (1999)

Total

Stomach
Colon
Rectum
Prostate

Liver

Lung

Uterus
Breast

Male
Incidence Death
275,280 167,076

Female
Incidence Death 1D ratio
203,879 108,337 1.88

I/D ratio
1.65

66,307 2.06
30,267
17,394

14,005

32,218
11,162
7,302
6,251

33,011
2.71 23,823 10,538 2.26
2.52 11,208 4,411 2.54
2.24 = - -

17,521 1.88

Preference of primary prevention
22,937
35,700

24,868
41,523

10,499
16,267

9,422
13,294

Feasibility of secondary prevention
17,980
31,897

5,008
8,393



5-year survival rates of main cancers in Osaka, Japan

by stage (left) and place detected (right)
Data source: Osaka Cancer Registry (1955-99)
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Recommended Methods for Screening

Cancer  Main methods of first screening  Age Interval

Stomach Roentogenographic screening 40~ 1lyear
by barium photofluorography

Colon Fecal occult blood test 40~ 2/year
2 days Immunological test

Uterus Cytology (Pap smear) test 30~ 1lyear

Lung Roentogenographic screening 50~ 1lyear
and/or sputa cytology (smoker)

Breast Monthly self-examination 30~
and Mammography 40~ 1/2 years

Prostate PSA test 60~ 1lyear

Secondary Prevention Strategy

Evaluation Studies of Cancer Mass Screening
in Japan and International Consensus

Cancer RCT Case-control Non-RCT International
study cohort study _consensus
Stomach  on-going effective effective ? in Western countries
effective in Asia

Colon () effective suggestive effective

Cervix (-) effective effective effective

Lung (=) suggestive (=) not effective

Breast () () () effective

RCT: Randomized controlled trial, (-): not conducted

Three Dimensional Strategic Directions
in Practical Prevention Program (PPP) against Cancer

Regional cancer registry
Epidemiologic evidences
Gene-environment interaction
Practical prevention program
Asian Pacific Massive cancer screening
North/East Improvement of diagnosis
Southeast Development of treatment
South Quality control of life
West
Australasia Esophagus, Stomach, Colon, Rectum, Liver, Bile
Africa duct, Pancreas, Thyroid, Breast, Uterus, Ovary,
Latin America Prostate, Bladder, Kidney, Lung, CNS, Skin,
East Europe Hematopoietic tissue and etc.
West Europe
North America

Starting point
of PPP

Situation of the Organizations for Cancer Control
in Asia

APFOCC

Diagnosis/Treatment

Education/Prevention

UICC/IARC/WHO

Cancer Control
In the World

ACIN

Asian Cancer Information Network

Concluding Remarks

Strategies of cancer control may change
over time with new developments in
technology, but the principle idea remains
based on general lifestyle improvement.

Establishing a practical prevention program
for cancer prevention in Asian countries
including Japan could be a model of cancer
control program in developing countries in
the world. Now establishment of Asian
cancer information network is requisite for
the practical cancer control program in Asia.




