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CHRONIC USER OF CIGARETTES

NUMBER OF

AVERAGE AGE
O DOSES PER DAY

TO BEGIN

LIFE LOST REGULAR USE

One
Pack

(20 CIGARETTES)

17.8

AVERAGE NUMBER OF
AGE OF DEATH YEARS USING

68.7 < 50.9

YEARS LOST

The novmal desage por
(fr.,f) (Ilmcl: r‘ ciqa,\lffu)

ONE CIGARETTE COULD vmoker

(ruftf (r&fa cin(m'c

COST A CHRONIC SMOKER OF HIS OR HER

LIFE.

LIFE LOST

—
{
'

|6 2.14

=9% '- s

= 39.6

'.*E g —h o
—hn lf" 'l
t ‘, ] e

The rovmal dosage por
b(l,&) (2.14 drinks) coudd
cosl o r;lhrm(, rﬁ\mlo\.

14.1 HOURS OF
ONE DRINK COULD COST A
CHRONIC DRINKER HIS OR HER LIFE.

*COC defines a heavy drinker (mate)
6 6 H ouns o r s someone who consumes 15 or

HIS on HER move drinks in a week.
LIFE.




HOW MUCH TIME DOES A
LIFELONG ADDICT LOSE
EACH TIME THEY USE?

*AAAA

- ® o° —
CIGARETTES COCAINE ALCOHOL METH METHADONE HEROIN

o.1 6.6 12.6

IOURS HOURS HOURS

The total time lost for each individual use is heavily dependent on how
many times the average daily dose Is segmented. For example, the daily
dose of cocalne is segmented by 6.6 (lines), while the daily dose of alcohol
Is segmented by 2. 14 (drinks).

HOW MUCH TIME DOES A
LIFELONG ADDICT LOSE WHEN
USING THE AVERAGE DAILY DOSE?

Cigarettes

Alcohol

14.1 HOURS

Cocaine

33.7 HOURS

‘ . ‘ Methamphetamine

RS. 24 HRS.
W
i1 Heroin

These estimates are for chronic users wherse negotive effects would be
cumulative over time.




Stroke Mortality
in Excess of
lschemic Hean
Dsease Mortalty e
(as % of Total 3

Mortality) Ny
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1010 15% 4 Greater Relative
510 10% Monaity from N
010 5% Stroke TN ¢
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1510 -10% ) - 4
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0% -16% Graater Ralative Q’

'3232 '2520:2 Mortaity from
% " Ischermic

No data Heart Disaase

Geographic Distribution of Relative Mortality From Stroke and Ischemic Heart Disease

Source: Kim and Johnston (17).

Laslett et al. The worldwide environment of cardiovascular disease:
Prevalence, diagnosis, therapy, and policy issues. J Am Coll Cardiol 2012;60:51-49.
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OECD 2} KoreaQjjA2| AtALE Z2=0|

Figure 1. Mortality rates for cardiovascular diseases and all other causes of death in Korea and OECD
countries

i Mortality from CVD (OECD)

Mortality from all other causes (OECD
Age-standardised rates per 100 000 population y ( )
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Source: OECD Health Statistics.



O =AH HLA| 2FI =

|
S, C|EBEEOR Q% wygg
C 5_Cr)_

*OECD 275 i =
- 3|m| 0| %Tts AL ES 38.
A3 Sof H|3| 10.8%
OECD A= Hiu!

+ QECD ®e

A T HAR

it B el ok fi8.1 ".—?B‘Er HEams

%h% i

A2 EAHE, AL Ol 2013(Ef 71217102/ #HT2f)

o Al.l]l-

ECD 7 5Lt =8
|, == 2ES 109, COPD 269

%2, 1 SME X R7ISAHTELL |S7ts AT 0|
=0} o't 2ok Fofd EXH

Of OjH5| &5

00 " 8B8" "otz
300" " 088

20.0

10.0 -

00 -

Y1 ts

AfZ 8 Bt AL A8,
RE[LIEfO| B]Ll7tE ALE 24 (ELE: %)



60 -

a0 -

40

30

20 -

10 -

54.7
MNHZS 7%44
—— SR T \/
sio ' 47.2

oA MYNHT 22

=30y UNZEANS

i EL LT
0%t

-IM‘-—#—-—.—

125

20073 20083 20093 20108 201148 20128 20138

A2 H 2L, OIS AL (FH%)

100 - EAY NYENA 2S WUEE NNEA 22

85.1 67.1

80.6 62.1
SU _ l

BHEF HgY UEE dAT =2

63.9

60 -

40 -

20 -

19-294

30-39M 40-4941 20994 60-694 T0M+




of | | of | of | of | ol
OE"H == - ==
b [ 0 == =
o ot O ©
x_cm2 — ~i =

Sl ol R T |

IR BNCH VY G g

A > N o~ S

9.812.4

28.5
31.4
19.3

26.9
9.710.1

K 2| <N
Klo
S ) un
I _ o ~ )
70 — H _ _
I i _LA: H 5O 1 M.A_“ Wi
] il T TR ERE
K H 0% Kl = K
ﬂ_ i = ko o
u_.h ﬁ +~= H ol

~ Ol =~ OM
0 02 0| > ﬂ._ .
b AR = o 2 w_
H ™ uo
n
W

M E|
olz{=
H

nHEARYE

duEREE

2 43487 16.8

Has 30.9

HRsads 22.4

E2 QX & -0

t

T

8 58101
2730+H
5,256 ¥
1250+



Clinical
Endpoints

Established
and Novel
Risk
Factors

Lifestyle
Risk
Factors

Coronary

Adiposity Endothelial Dysfunction

Poor Dietary Habits Physical Inactivity Smoking

Metabolic Dysfunction

Mozaffarian D et al. Circulation. 2008




WHO : H|Z+

AEg (NCD) 22 WM S (13- 20N~

Objective 1 Objective 2 Objective 3 Objective 4 Objective 5 Objective 6

To raise the
priority
accorded to
the prevention
and control of
NCD in
global, region
al and national
agendas
and
internationally

agreed
development
goals, through
strengthened
international
cooperation
and advocacy.

To strengthen
national
capacity, leade
rship, governa
nce, multisect
oral action
and
partnerships
to accelerate
country
response for
the prevention
and
control of
NCD.

To reduce
modifiable
risk factors for
NCD and
underlying
social
determinants
through
creation of
health-
promoting
environments.

To strengthen
and orient
health
systems to
address the
prevention
and
control of
NCD and the
underlying
social
determinants
through
people-
centerd
primary health
care and
universal
health
coverage.

To promote
and support
national
capacity for
high-quality
research and
development
for the
prevention
and control of
NCD.

To monitor the
trends and
determinants
of NCD and
evaluate
progress in
their
prevention
and control.
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A relative reduction in risk of premature mortality
from cardiovascular diseases, cancer, diabetes, or chronic
respiratory diseases=™®

At least relative reduction in the harmful use of alcohol,

as appropriate, within the national contes

A relative reduction in prevalence of insufficient
physical activity. R NN ST - o
A relative reduction in mean population intake

of salt/sodium.

A relative reduction in prevalence of current tobacco use
in persons aged 15+ years. AR
A relative reduction in the prevalence of raised blood

pressure or contain the prevalence of raised blood ﬁressure.
according to national circumstances.

in diabetes and obesity.

At least of eligible people receive drug therapy and
counselling (including glycaemic control) to prevent heart attacks
and strokes. ~o e

An availability of the affordable basic technologies and

essential medicines, including generics, required to treat major
noncommunicable diseases in both public and private facilities.




N

NIH-

Health and
economic
burden

Complication

Rehabilitation

Progression of NCD




How can reduce or prevent
the development of diabetes?

Diabetes ojj gk, H|oj
Raised BP

Overweight/Obesity st ela:

Raised blood glucose 1 shift

Raised lipids

Metabolic risk factors

Tobacco use

Behavioral risk factors Unhealthy diet 2nd ghift
Physical inactivity
Harmful use of alcohol

Globalization (M| A2}

Underlying drivers Urbanization(ZAl2h) 3rd shift
Population ageing (1 383})
Social determinants of health (HZAIS| ™A @ Ql)
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Introduction : Diabetes is called as a Tsunami

» Type 2 DM is one of the most prevalent and rapidly increasing chronic
metabolic disorders associated with abnormal lipid and glucose metabolism.

® Overwhelming Population of Diabetes
(by International Diabetes Federation, IDF; 2013)
- 387 million people worldwide — 592 million in 2035 year

- Each year, 7 million people 1
- Each year, 5.1 million death
- Every 10 seconds : a person dies & 2 person develop

e Highly increased the Mortality & Morbidity burden

- U.S.A. Total cost of diagnosed DM : Over $176 billion

- U.S.A. Total diabetes-related costs : exceeds $69 h
(by CDC, National Diabetes Statistics Report, 2014)

- Korea Total cost of diagnosed DM
: Over $1.4 billion

(by National Health Insurance Service; 2013)
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Prevalence of Diabetes 2011 in Korea

> 30 YRS OLD

Based on FPG (= 126 mg/ml)
or HbAIC (= 6.5%) levels

=ilje =illje

T anlin
— | N} -
B N
) o A2
R IR

® Womer 2___9% \ge 30-39 C

8.4% (Ase2045

15.6% (20200

23.2% “(race0 e

From Diabetes fact sheet in Korea 2013
2011 Korea National Health and Nutritional

Examination Survey (KNHANES) conducted by .. 25.9% gﬁvef Age 70
KCDC B0




IMPAIRED FASTING

193%

GLUCOSE (PREDIABETES)
SSSE (FxH TEHA)

23_ 8%

Age 30-39 ) 11 145%'

Age 50-59
bn IFG (100-125 mg/ml)

Acec0ea ) 25.59% 1051693

overdoe 0l 20.39% 770952 (Number)

From Diabetes fact sheet in Korea 2013

2> App. 20% of adults aged 30 years and older (6.1 million) have IFG (Prediabetes).

S About 1 in 3 adults was diabetes or had potential risk for diabetes.
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Prevalence of obesity in diabetes

« Obesity is major underlying pathology associated with T2D development .

Overweight : BMI > 23 kg/m?

Obesity : BMI > 25 kg/m?
. Morbid Obesity : BMI > 30 kg/m?

Waist circurmnference (WC)
> 90 cm for men,
> 85 cm for women

Q

30.8% B AEETES 25.5%

Diabetes 44.4% Disbetes 50.4%
37.1% 2%
Wormen 51.8% Women 58.8%

From Diabetes fact sheet in Korea 2013

< Half of subjects with diabetes are obese.

> Women with DM are more likely to be obese than men in both BMI and WC.
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Prevalence of Obesity in Korea (2005-2013, 19y+) N"_TJ

< Obesity ( ) prevalence in 19 years and older is 31.8%.
= 13 million people has obesity
= And about 1 out of 3 adults is considered to be obese.

< Extreme obesity ( ) prevalence is 4.7% (1.9 million).
= More than 1 in 20 adults are considered to have extreme obesity.
50

m Extreme Obesity BMI > 30 kg/m?

®Obesity  BMI > 25 kg/m?2 United States

Overweight (BMI > 25 kg/m?)
30 Obesity (BMI > 30 kg/m?)
% Extreme obesity (BMI > 40 kg/m?)
20

40

ost POWerf, obese : 68.8%

Pmen : redi
10 D in Korea as ﬁ";:dlctor for

0 U.s.ii

1998 2001 2005 2007 2008 2009 2010 2011 2012 2013

< The diagnhosed criteria for obesity in both U.S and Korea are big different.

< The characteristics of Korean obesity is more less than U.S.
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Awareness and Control rates of Diabetes 13-

Awareness of DM

However, 65% of people aged 30 to

39 years with DM are unaware of
their diabetes

Control rate of Blood Glucose in DM

Total
26.9%

The control rate of blood glucose in I\/Ieno |ﬁ| |ﬁ||ﬁ
diabetes patients is only 26.9%. 23.1%
& & i

< 3 out of 10 adults aged 30 years or older with diabetes do not know they have DM.

Women
25.4%

2 70% of adults aged 30 years or older with diabetes do not control hyperglycemia.
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< Death rate by Alcohol Drinking is the highest in the world.

< Socioeconomic cost of Alcohol-caused diseases is increased and correlatively life
expectancy is decreased by 9.2% in most countries.

Global Death rate from Alcohol Alcohol-caused Disease Burden
use disorders in 2011
(2011 Korea Health Insurance
10 200& WHU 87%(2001) diagnOsed COSt)

53% Alcohol
Drinking

I I 4

Canada  Germany  New  South Korea

Ledland Three major risk factors with
8.7% of total death the highest disease burden

Death ratdo [%)]
= — [ - F 1 = [+ ] [ = L I = - L =
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Relative risk (95% CI)

10

B Excess risk due to interaction

B Excess risk due to alcohol
[ Excess risk due to BMI
; [ Baseline risk

4
2 | 1290600280
Baseline  Baseline
+BMI

3.66 (1.74t07.71)

Baseline
+ alcohol

9.53(4.98t018.2)

Interaction

gx7|9l
AL
H| &




Alcohol & T2DM : J/U-shape curve

< Most meta-analysis of prospective observational studies shows a U/J-shape
curve between alcohol consumption and the risk of developing T2D.
< Low-to-moderate alcohol consumption lowers the risk of type 2 diabetes and

cardiovascular diseases.

Alcohol and All-Cause Mortality Alcohol and Risk of Diabetes

1.3
4 — Ven ' p , 2
i3 - == Women ' ,/” § 12
= // SRR
3 L
12 n Korea /// éé) 1

€nef; N
ohol ¢ efit effects of a

(NN _-’ nSUm t.
_____ . p .
or § 0.6 ’On ’S
e 1 2 3 a 5 6 7 Sk 10 20 30 40 50 U 80
Drinks per Day Alcohol Consumption Alcohol {(gram/day)

Koppes et al., 2005, Diabetes Care

[ However, there is a great deal of controversy concerning the relationship between alcohol |

consumption and insulin resistance.
< Several studies suggested that heavy drinkers have a positive association of

T2D development. |

L




L-t-M Alcohol Consumption increases T2D niF- ..

Ansan & Ansung Cohort Study,
which is the biggest adult cohort in Korea

In Korean population,

the effects of moderate
alcohol consumption as
well as heavy ethanol
intake on the development
of T2D and MS might be
different with the U/J shape
curve observed in United
States or European
population.

16

1.5

Hazard Ratio
[=1 — — el
= ho u T

=

0.9

0.8

——Baseline consumption  —®-Updated consumption

1507 1.508

P<0.003

i L.237

‘S

|

1144
e
__'_'__,.,-o-"'""-r L0852 ‘Hﬁx\'/
o97TE

Reference

Past drinkers Mon-drinkers =5g/day 6-15g/day 16-30g/day 30+g/day

HER adjusted for age, sex, smoking status, BMI, family history of DM, physical activity,
total energy intake, and diagnosis of hypertension or dyslipidemaia

Baik et al., 2015 unpublished data

< After baseline analysis, odds ratio of T2DM was slightly increased by
alcohol intake from 16-30 g/day or more.

< After multivariable-adjusting analysis, odds ratio of T2DM was strongly

increased from light-to-moderate alcohol consumption.




Alcohol Drinking & Metabolic Syndrome -

Multivariate Relative Odds (95% CI) of MS

* p<0.05

2
(8]

Liquor drinkers

/ 7

reference

8
3
2
B
&

Non-liquor drinkers

o
o

Nondrinkers Very light  Light drinkers Moderate Heavy
drinkers drinkers drinkers

Baik et al., 2015 unpublished data

< After multivariable-adjusting analysis, odds ratio of MS in Korea was positively
increased in liquor drinkers compared with non-liquor drinkers
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Korean Alcohol consumption & T2DM NIH-

< In data of Korea National Health & Nutritional Examination Survey,

- . Especially,
binge drinking in undiagnosed DM patients is 2-fold higher than diagnosed DM patients.

< Itis generally believed that moderate alcohol consumption to

may increase the risk of complications in metabolic diseases
or diabetes.

< As well, people exposed to heavy alcohol amounts were more fragile with
respect to the development of impaired fasting glucose or T2D.

< DJ Kim suggested that low-to-moderate alcohol intake in obese participants or those
with T2D were observed to have low fasting glucose levels, which subsequently
may be undiagnosed as T2D (Djousse L. et al., 2007; DJ Kim et al., 2011).

Most of Korean have the pattern of binge drinking with spirits, not moderate drinking pattern.
Especially, being 45 years and older, almost everyone has one or more metabolic syndrome.

= S0, alcohol consumption in Korean may be considered as a
main risk factor for the development of metabolic syndrome & T2D.

F 4

The habit of alcohol drinking in Korea should be modified and managed.



Effects of CAC on p-cell proliferation and its function -

Pair-fed

Ethanol-fed [

Blood glucose(mg/dL)

H&E Insulin

GTT —o— Pair-fed
—e— EtOH-fed

*

0 30 60 90 120
Time after glucose injection(min)

Kim et al., JBC 2010

B .
4 Insulin : ATP 403
—~ c
E 37 305
2 b
— T
c2f 20
> Q
= 106
©
0 S
"0 2 4 8 0 2 4 8 2.
Ethanol (weeks)
160 7 ITT —o— Pair-fed
< 1407 —e—EtOH-fed
*
$ 8 1201
o v *
931007
am 80_ *%k
- .B ]
8E 0]
mo\o 40
A 20-
0 0 . 30 ° 60 & 90 = 120

Time after insulin injection(min)

S Islet cell mass & B-cell function are significantly reduced in EtOH-fed mice.

< Chronic EtOH con. strongly increased impaired glucose and insulin tolerance.
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What happened to him ? (H|SHA 2 0I1=2d Sy

Beer Belly Diabetes (T2DM) Lean Diabetes (T1.5DM)
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A | I |
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Polonskv et al. New Ena. J.Med. 1996: 334




Glucose
(mg/dL)

Relative
function
(%)
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Postprandial
glucose

Prediabetes
(IFG, IGT), Metabolic
syndgome

0

Clinical
diagnosis

5 10 15 20 25 30 |
Years of diabetes

Bergenstal RM et al. Diabetes mellitus, carbohydrate metabolism and ljpid disorders. In Endocrinology. 4th ed. 2001




Causes

- Obesity

- Physical inactivity
- Poor diet

« Smoking

Type 2 Diabetes

High risk populations
« Elderly

Poor

» Less educated
» Minorities
- Persons living in southern

or southeastern states

- Persons with a family

history of diabetes

Consequences

- Coronary heart disease
- Stroke

- Peripheral vascular
disease

» End-stage renal disease

» Blindness

- Lower leg amputations

- Disability

» Depression

- Poor pregnancy outcomes

» Premature mortality

Figure 10.1. Type II diabetes: causes, consequences, and high-risk groups.




(kg/m?)

25.2

25.1

1989-1990 1992-1996 1993 2003 2005 2006-2009 2007-2010

1989-1990; Ko KS, et al. / KDA 1991 / 1992-1996;, Nam JH, et al. J KDA 1999

1993 Park JY, et al. /] KDA 1993 /2003, Park SW, et al. /] KDA 2005

2005 Kim DJ, et al. DRCP 2007 / 2006-2009; Rhee SY, et al. (KNDP). Diabetes Metab J 2011
2007-2010; Diabetes Fact Sheet in Korea 2012



BMI (kg/m?)
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Age at diagnosis of diabetes (yr)
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Gestational Diabetes

From Diabetes fact sheet in Korea 2013
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Fetal Programming s

Appropriate and/or good external stimuli Poor and/or bad external stimuli
(good intrauterine environment) (poor intrauterine environment)
- normal growth and development - abnormal growth and development

_____________ Decision of whether or how fetus o o o o o o e e o
\ respond to good or bad external stimlui 4

Normal intrauterine growth
[Good Fetal Programming ]

Healthy Adult
o L

Fetal programming means a process whereby a stimulus or stress at a
critical period of development in fetus has lifelong significance.

Intrauterine growth retardation
[ Bad Fetal Programming ]

Differences in susceptibility to
development of chronic/adult diseases

Unhealthy Adult
(Obesity, etc)




Birthweight and Type 2 diabetes NIH
1179 Pima Indians aged 20-39 years

ml
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Gestational Diabetes

High blood
glucose levels
in mother

Y
Brings extra glucose
to baby ) )

1 Causes baby to put
on extra weight

S MDA 2 2] 5] 0 24 58
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The Relationship between GOM and DM i~

Maternal Diabetes
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GDM and Child Obesity
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Risk factor associated with Gestational Diabetes Mellitus(GDMNlﬁ‘:

& GDM

B Non-GDM

50 -

40 -

30 -

Percentage

19.2

20 -

=
o
(%)

*Obesity

*Family history

of diabetes

*Cesarean

**APH

*Macrosomia
g

Risk factors

International Journal of Women's Health 2011:3 367-373




Role of Maternal Stress (‘“HOHF7]) nnr

Embryo Newborn Child Adult
IUGR low birth weight obesity metabolic syndrome
preeclampsia affective disorders increased risk

e e for coronary disease
matu bor

glucose intolerance &
type 2 diabetes

hypertension
dyslipidemia

psychiatric disorders
(depression, schizophrenia)



Embryo/Fetus
4 " DNA Methylation

: silences gene by methylating the cytosine
of a CpG motif

Cytosine 5 Methyl cytosine
Feinberg. Nature Reviews Cancer 2004; 4:143




X

Hypothesis NID-
Causing factor for infertility

Young & Elderly mother

EtOH

)

" .l
Maternal Malnutrition o ____ LI

(GDM)
» Steatosis & Gluconeogenesis 1  Glucose m!’tabolism !
* B-Oxidation | « Serotonin receptor dysregulation
* Glucose metabolism | * GDS induced B-cell dysfunction
* Hepatic inflammatory responses « Serotonin-induced Steatosis

Fetal Malnutrition
(Malformed dev. &

fetal death)




Experimental Plan
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Ethanol 4-MP
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* B-Oxidation | « Serotonin receptor dysregulation
* Glucose metabolism | * GDS induced B-cell dysfunction
* Hepatic inflammatory responses « Serotonin-induced Steatosis

Fetal Malnutrition
(Malformed dev. &

fetal death)
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* Glucose
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Fetal Malnutrition
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Kim et al., (In preparation) fetal death)
Title : Alcohol drinking before pregnancy induces the abnormal fetus development through
oxidative stress-mediated metabolic disorders in maternal liver
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Gut-derived 5-HT
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Effective Prevention and management system of DM ;13-

80-90% Environment (Life-style) risk factors (Diet, PA, Alcohol, Smoking, etc)
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Pregnancy o
metabolic Child IFG/IGT

disorders .
Dev. - GDM/HT Diabetes

Causing disease for Chronic Compl.

Chronic Complications

* Microvascular Dis. :
Nephropathy, Retinopathy, Diabetic foot, etc
» Macrovascular Dis. :

Prognostic Biomarker ~ Myocardial infarction, atherosclerosis, stroke, etc
« Additional compl. : Dimentia etc

Monitoring Biomarker

Diagnostic Biomarker
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