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Disease Transition

Table 1. Daily age-standardized mortality rate (per 1.000.000 person) in Seoul. Incheon. and Daejeon. Study periods are separated by 2 year interval and baseline periods
are between 2004 to 2005.

Seoul Incheon Daejeon
Daily Daily Daily
average average average
) mortality . mortality . mortality .
Number of days ] 4 Change from baseline ] i Change from baseline ] ~ Change from baseline
rate (per rate (per rate (per
1.000.000 1.000.000 1.000.000
person) person) person)
All cause (A00-R99)
2004-2005 731 11.76 13.83 12.98
2006-2007 730 10.89 -0.87 12.68 -1.15 11.97 -1.01
2008-2009 731 9.8 -1.96 11.45 -2.38 10.98 -2.00
2010-2011 730 9.33 -2.43 11.04 -2.79 10.41 -2.57
2012-2013 731 §.96 -2.80 10.36 -3.47 9.79 -3.19
Cardiovascular disease (I10-170)
2004-2005 731 3.28 3.89 3.53
2006-2007 730 29 -0.38 3.66 -0.23 312 -0.41
2008-2009 731 2.38 -0.90 3.07 -0.82 2.80 -0.73
2010-2011 730 1.99 -1.29 2.85 -1.04 2.52 -1.01
2012-2013 731 18 -1.48 2.59 -1.30 2.15 -1.38
Ischemic Heart disease (I20-125)
2004-2005 731 0.72 0.79 0.87
2006-2007 730 0.8 0.08 0.83 0.04 0.78 -0.09
2008-2009 731 0.6 -0.12 0.75 -0.04 0.66 -0.21
2010-2011 730 0.49 -0.23 0.83 0.04 0.58 -0.29
2012-2013 731 0.46 -0.26 0.67 -0.12 0.47 -0.40
Cerebrovascular disease (I60-169)
2004-2005 731 1.95 245 2.07
2006-2007 730 1.52 -0.43 221 -0.24 1.73 -0.34
2008-2009 731 1.18 -0.77 1.66 -0.79 1.38 -0.69
2010-2011 730 0.99 -0.96 1.35 -1.10 1.17 -0.90
2012-2013 731 0.87 -1.08 1.29 -1.16 1.07 -1.00

Year

*Per 100,000 population, standardized to the 1940 LLS. population.

19986



The Timeline

Origin of Hunter-
Earth Gatherer
4.5 BYA 400 KYA
First Life Homo
4 BYA Sapiens

100 KYA

BYA=BIllion Years Ago
KYA=1,000 Years Ago

Civilization
10 KYA
Industrial
Revolution
200 YA



DNA

Trillions of Cells

Each Cell;
e 46 Chromosomes

« 2 meters of DNA

* 3 billion subunits
(A, T, C, G)

« 30,000 gene codes
for proteins




Survival
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Figure 4. The ancestral-susceptibility model for common, com-
plex diseases. The ancestral allele is maladaptive in the modern
environment and associated with increased disease susceptibil-
ity, whereas the derived allele is adaptive in the current environ-
ment and may be protective.

Evolutionary Genetics of Coronary Heart Disease

Keyue Ding, PhD:; Iftikhar J. Kullo, MD

Circulation. 2009;119:459-467



The Timeline

Origin of Hunter-
Earth Gatherer Civilization
4.5 BYA 400 KYA 10 KYA
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Shelter of
Hunter-gatherers




Paleo Diet ®© ® 0,0 0 O

EAT THE WAY
& NATURE
%o\ INTENDED
i

From www.alphamaletribe.com
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No existence of communicable and
non-communicable disease

* In the hunter-gatherer period, the life-
threatening events were undernutrition,
iInjury, and some parasite infections.

 Qur ancestors did not have

communicable and non-communicable
diseases.
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Civilizations &
New Pathogens
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Gift of the RIVer Rwver water vas key to
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‘waterfrom the Huang He (Yellow River) in China
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Diseases of

Animal Origin R

>75% of communicable diseases
are animal origin.

« Cow — anthrax, small pox, diphtheria
* Pig — influenza
e Goat - brucellosis

« Rat — plague (Black death)



Age of Communicable Diseases

First Incidence of Black Death

in Europe and Asia, 1333-1369

[: Areas of outbreaks of plague, with first known dates

E Trade routes along which the Black Death speead from China

The Great Plague of London, in 1665, killed up to 100,000
people



l. Causality

Causality In health sciences

e Tuberculosis

Mycobacterium tuberculosis ¢ Clinical tuberculosis

Antibiotics

Biomedical view
Mo|std A At

16



Communicable disease control

* Hygiene, nutrition, improved living
conditions

« Antibiotics INFECTIOUS DISEASES
CONTROL
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Industrial
Revolution

o000 ¢




Lifestyle and Work

@ www.medindia.net
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Chemical Exposure @ & @ @ & ¢

Bisphenol A
baby bottles, polycarbonate
plastic bottles, microwave
plastic containers,
polycarbonate plastic tubing,
Canned food lining

by tons of
environmental
toxins!




Calorie Consumption

Figure 3

US calorie consumption growth over the 20th century

Source: USDA, Credit Suisse Research
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Microbiome

Actinobacteria
wm Corynebacterineae
= Propionibacterineae
== Micrococcineae
== Other Actinobacteria
- Bacteroidetes
== Cyanobacteria

Firmicutes
mm Other Firmicutes
== Staphylococcaceae

== Proteobacteria

== Divisions
contributing < 1%

Unclassified

0 (Ac) Antecubital fossa
‘z (Vf) Volar forearm

‘ | (ld) Interdigital web space
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Causes of NCD

High blood
RISK FACTORS ' cive
Physical

Tobacco use & .‘ l ( inactivity

Alcohol q = N @ @ h Obesity

Raised blood )
glucose

Decreased vegetable &
fruit intake

Raised
cholesterol




I. Causality

Causality
.

« What is cause? ‘ ’




Exposure or Exposome?

Radiation

Intornad Chervcal
Ermvirorrment



Risk factors

Changing era of diseases

Cardiovascular,

diseases “
Chronic §

respiratory

disease e

/ Unhealth o
Alcohol / \ : Y
diets

abuse Physical Smoking
inactivity




Interaction of
Environment and Gene

ENVIRONMENTAL INPUTS INTERACT
WITH OUR BODY’S GENETIC SYSTEM

ENVIRONMENTAL INPUTS
Exposures, Nutrition, Lifestyle

METABOLIC RESPONSE
Cancer Susceptibility Risk Factors and
Other Health Outc omes



Gene X Envi
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Interactions

+ Genes by Environment Interaction :
@ Loy f""{‘ +a complex challenge
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LT R 8 Interactions of multiple
Interaction Time x Genes TNy exposures, with varying

*Individual level (longitudinal):
window of expression

*Population level (long term):

doses of exposures
over the lifespan.

Environment "

selection, evolution

Interaction Time x Environment

*Individual level (longitudinal) : window of
exposure (ETS in utero; microbial exposure/
farming in early childhood; occupational
hazards : adulthood)

*Population level (cross-sectional) : cohort
effect for phenotype (asthma prevalence) and
environment (such as western diet, farming,
type of air pollution, occupational hazards)



Dutch Famine Study

The Dutch Famine of 1944-45

« Also known as ‘Dutch Hunger
Winter’,

* Germany occupied parts of
Netherlands and prohibited
food transport in Nov. 1944
until May 1945.

* Adult food rations were as
low as 400-800 calories/day.

* 4.5 million people affected.

« Estimated 22,000 deaths

« Unfortunate humanitarian
disaster as a result of WWIL.

* Unique opportunity to study
the effects of brief period of
malnutrition during gestation
on F1 and F2 generation.
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Systems Medicine Approach

Genetic
mutations
Disease
phenotypes
Environmental
factors
Zhang et al.
Human interactome 2015

® Gene ® Protein ® Metabolite



BioMonitoring
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Home-based medical care

Home-
based
medical
care

Primary to
acute

hospital
level care

Palliative
care

Remote
monitoring
&
Telehealth

Care
transitions
support



Future Medical System

Integrated Health Care
Service Ecosystem
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Regeneration or Biostrengthening




Life Expectancy

How life expectancy soared since 1841
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Postmitotic cells




Population Over 65

Ratio of elderly over 65

(Unit: %)

2015
Graphic by Cho Sang-won




Building a Society for Active Aging

Proportion of aged 65 and over (%) |

. = Projected figures 41.0%
40 &
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30
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ageing aged super-aged
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From: Aging in Taiwan: and Aging in Place
Gerontologist. 2015;56(2):176-183. doi:10.1093/geront/gnv107



Residence

Lifelong education

Home
medical care
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These measures increase the resilience of elderly people while contributing to wider sustain-
ability and resilience benefits for cities and people. Selected examples are provided below.

WIN-WIN MEASURES |

o GREEN / BLUE e DESIGN FOR FUTURE e PLANNING FOR WEATHER

INFRASTRUCTURE

Transform as many urban areas from
‘grey’ surtaces to green and blue areas
wlhich inercase cittes’ resiience to foods
and heatwaves.

P Tho Groan Infrastiacturo Audit Bost
Praclico Guide halps (0 map graon arnes,
avalisle Dansdits and kknlily opgorfumitios
n Lomdon.

AWARENESS, INFORMATION
AND EDUCATION

Effective communicstion and aceess to
kaowledge and tools reduce valnerability

o extreme weather events

¥ The Futue Alr - Knowledge Cards ralse
awareness on tha challenges, sftorts and
sokitions eround air pollution in China.

CLIMATE

Design, build and retrofit buildings and
spaces for future climate condstions while
coninibuting o wider sustanasbility benefils.

b The HYC Office of Housing Hocovey
Upatations worked towards ensuring the
rosilionce of bulldings In New York City to
future storm sUres,

COMMUNITY CAPABILITIES
AND ENGAGEMENT

Promwote commumty restlience and
community-led actions to enhance
preparation and response 1o exireme
weather events. These measwaes and
actions should proactively engage older

people’s knowledge and skills

» The Stato of Now York established the
Haw York Rising Comemamity
Raconstruction Program to help
storm-impactad communities,

Enlance wanming systeims, crueigency
systems and city plans for extreme

weather to ensure reliable and suitable
comununication channels to reach 5
all people iy aities meluding the
most vulnerable,
» The UK Heat Haalth Watch

Service acts as an early

wrning systom forawaning

of perixks of high I

tampeeaiures,
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SMART CITY

The City of the Future

SMART BUILDINGS SMART HEALTH SMART ENERGY SMART MOBILITY PUBLIC SAFETY
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