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Impact of Metabolic Syndrome to
the Health

+ One of the most important reasons for
introducing the concept of the metabolic
syndrome into clinical practice is to heighten
awareness of its health impact.

+ The metabolic syndrome represents a

constellation of risk factors for cardiovascular

disease.

Metabolic Syndrome
Causes

» Acquired causes
= Overweight and obesity
m Physical inactivity
= High carbohydrate diets (>60% of energy intake)
in some ]'}{:’ESODS
* Genetic causes
NCEP ATP Il JAMA 285:2486, 2001.

1999 & WHOK St JE R 2 e 2 &

Insulin resistance (WBHEED) 7¢ | type 2 diabetes, IFG>110, IGT*

Plus any 2 of the following

Elevated BP BP >140/90 or drug Rx

Plasma TG TG > 150 mg/dl

HDL-C HDL <35 mg/dl (men);
<39mg/dl (women)

Obesity BMI >30 and/or W/H >0.9

(men), >0.85 (women)

Microproteinuira Urinary albumin >20 mg/min;
Alb/Cr >30 mg/g

(*Note that 1999 WHO uses hyperinsulinemic euglycemic clamp
whereas 1998 WHO and EGIR use HOMA-IR. )




ATP III: The Metabolic Syndrome

Diagnosis is established when 3 of these risk factors are present

Risk Factor Defining Level

Abdominal obesity
(Waist circumference)

Men >102 cm (>40 in)

Women >88 cm (>35 in)
TG = 150 mg/dl
HDL-C

Men <40 mg/dl

Women <50 mg/dl
Blood pressure = 130/ = 85 mm Hg
Fasting glucose = 110 mg/dl

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.
JAMA 2001;285:2486-2497.

Main Difference between Criteria
of WHO and ATP Il

® Direct evidence of insulin resistance was not
required with ATP III.

m ATP 111 did not require special evaluation
such as OGTT.

m ATP III put more emphasis on obesity
(especially abdominal obesity as a key

component).

Prevalence of Metabolic Syndrome

+ It is very difficult to compare the prevalence rate
of metabolic syndrome, of various countries,
because of different criteria for diagnosis. The
lowest prevalence read 1.7% and the highest

read 55.2%.




ATP lll definition
Prevalence of the metabolic syndrome

Nation Prevalence

France (general population): 9%

Finland (Eastern)(men 51.5 yrs)*: 8.8%
China (35-64 yrs): 13.3%
Porto (random sample of adult): 23.9%
Italy (Bruneck Study) (40-79 years): 17.8 %
USA Framingham offspring cohort: 21.4 %
Arab Americans (20-75 years): 23 %
Filipino adults* (>20 years): 28 %
American Indians**: 35%

* Men with diabetes and CVD excluded  ** Non-diabetics

&M B AR 1R BF R AR BT BITE

BEEBREREMINSE | IF=FATEIRG
2 = |eH]| = +“« =t
B R 16.9% | 13.8% | 14.99%
FhaR 24.9% | 18.2% | 21.38%
& T 20.3% | 11.3% | 15.6%
"~ % HDL 65% | 6.3% 6.4%
A |mamcor )] 37% | 63% 5% | 88% | 7.2% | 8.0%
B |mamus t)] 79% | 17.3% 15.5% | 14.0%
F [manesat)] 78% | 19.6% 18.8% | 22.8%
AC Z 110 32% | 32% 3.2%
FRER 10.8% | 10.9% | 10.9%

oz« BT ¢ | AALECHE ¢ MR =90 -
S50 mg/di ;

il -« S

4 SBP = 130/DBP = 85mmHg: [ TMERE © S EHEMM 2 110 mp/diFgIRHOHA )

Age Distribution of Metabolic Syndrome

+ National Health and Nutritional Examination
Survey 111 of U.S.A. (1988-1994).

20-29 6.7%, 60-69 43.5%, and 270 42%.
+ Iran
20-29 <10%, 60-69 38% (male), and 67%
(female)
+ France
30-39 5.6%, 60-64 17.5%




Distribution of Metabolic Syndrome by
Age and Gender

4 No matter in gender, those aged 246 had 4-7 times
higher prevalence of metabolic syndrome than those
<46.

+ In youth, the male is twice of that of female;

< after menopause, the difference between genders
becomes smaller. From 50 years-old on, Kinmen
females surpass males in MS, because central obesity

is far more prevalent in females.

5 HMIEGSR I EEFA
RAEAZ B BAT R
¢ 21998 F L R 4 E RS2 Ei o #6876

(F3701 + 445 » §5H65-94) A4 - LATP Il
B B 53T R & L BT -

LBEMECSKRIALEFA
KAHE % 2F AT #

# (N=3791) 4 (N=3085) P
KB
il 216 382 <0.001
o 302 48.9 <0.001
# LARIEAYATP INGEAE « SIPEREI>000 5T « it REE>B0 5

EREGEE A - 2004




Obesity Is Strongly Associated with
Metabolic Syndrome — NHANES Il|

1000

Adjusted Odds Ratio

18.5-24.9 250-209 30.0-34.5

Body Mass Index (kg/m?)
*P < .001 compared to BMI 18.5 to 24.9

Park YW, et al. Arch intern Med. 2003;163:427-36.

Influence of Glucose Intolerance on Prevalence of
Metabolic Syndrome in People 50 Years and Older —

NHANES IlI
100
@ N=3510
E —_
eE %0
Ea
5“ e 60
o2
= 40
£8
5% 20
=
0
NFG IGT
% of Population=  56.9 13.7
NFG = normal fasting glucose; IGT = impaired gl | ; IFG = impai

fasting glucose; DM = diabetes mellitus

Alexander CM, ot al. Diabetes. 2003;52:1210-4.

o B PR IR BE SR B 2 4B I S R eO B AR IR M A
Insulin Resistance and Cardiovascular Disease

[obesity |

TNF-a t [i]fj-,\ 1

JIL-6
INSULIN Fibrinogen {
uu«/ RESISTANCE ' i
Type 2
diabates | Insulin® | Vascular
J/ Na re-absorption ] thrombosis

Hypertension Dyslipidemia

Cardiovascular disease
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Fatty liver and ferritin were associated with
metabolic syndrome

LA A= R S, IR

1 MA= I PT
AL A @S
ERERMEARE T
EBAREMHIUMEBIE LA HLALAH

wEBT

35 BR.AX 38 /E 9% B (metabolic syndrome MS) & 38 # do S F
SRRt RORE -

NASH (non-alcoholic steato-hepatitis)EMSE o186 -

» &% %% & hemochromatosis) b — R &K - REA AL
WELEREE S HEMEIL HAKIOSHEES -

" BEABMACEEMGOALLE Th 6THARLLARN
CHYRE » HHOIDRE R FIE<S%H &(K F & Heterozygotes)

Ferritine & & #NAFLD non-aocoholic fatty liver diesae)48 &

AFUEZHAELEA—HARLFEARABINE ST
(insulin resistance-related iron overload) €8 3| X 15 F

Liver Int. 2003;25(2):214-9, World ] Gastroenterol 2005;11:3905-8; Lancet 1997; 349: 95-7

Definition of fatty liver

® The definition of fatty liver: fat is greater than 5% of total liver
weight
m (Classification:
m Alcoholic fatty liver
m Non-alcoholic farty liver disease (NAFLD)
u Spectrum of NAFLD -
= Simple steatosis

= Fatty hepanns i

= Farty fibrosis

m Faty cirthosis = hepatoma ey

m NASH (non-alcoholic steato-hepatitis): pathologic term
m Steatosis plus any stage of fibrosis or

= Steatosis plus lobular inflammation plus ballooning degeneration




Ferritin £ 8 8 € R MBI A K

m Ferritinb—HtwlemE oK - @248 2 E12fréa
e EHEOH S 42 BB Y (inorganic iron)(#18
PFRETS0000HEF). cTREE - 45
FEtmAe « FA - FHR - SHR v ARMR - FREALI0BE
ER2EN -

m o Ffermitinfo G REH S E XM HEAS AN
= ferritingd ] ng/mii8 R MEWI0me HEE
= Selection hias: F LB MBI RO K EL -

Cook JD et al: Assessing iron status of a population Am | Clin Nute 1979: 2115-9

HABG

w %% Flemtin » AEE# A5 85 BF & & (NAFLD)
¥ A 35 PR AX. 3 7E 1 B (metabolic syndrome, MS)
Z F) 69 R 1%

& A H

" SENBFEFHAL
w FELAAR = 2002-7%)2002-12 -
m Rk : 406112 A L
m HEERAER -
= HBsAg(+)
® Anti-HCV(+)

s AREWNANRAETRD ERGRE - AR
& fs A&

= PR E: —BESe—X

= RERHERDA




HAY &
. EXME

M CHTE LR RE. AR
= RERTRE :
n BHVELERARELINE
u BEBMEIRE : HBsAg, Ano-HBs,
n CEHEART : And-HCV,
= it € : GOT,GPT
u o o 6518 ¥ Lcrritn
n AL E : AC sugar, Insulin
® HOMA (homeostasis model assessment) S AR R FHBAH
(insulin resistance, IR)
® HOMA method: IR = [Insulin] x [glucose] /22.5, where insulin
concentration is in plJ/ml and glucose 15 in mmol/L

= HEREARE

®3

19968 A L&A 7

= Bt &H=65:35

= Fig: 336+ 78K

BMI: 234 + 0.8

= BMI=25: 34.5%

n ALTR® L7 2 135%

w ASB5RF : 32%

= JERERF- ALT #% = 10.1%
w 35 ERACHE B ZE(MS) 2 12%

MSW 2 # & %18 5) il47 +

it +H i
(n=1302) (n=694) (n=199)

B@(AH= 80cmBEBH =%0em)  114% 12.1% 11.7%
& & (SP= 130 # DP= 85 mm-Hg)  28.5% 16.1% 24.2%
W W = 100 mg/dl 7.3% 5.9% 6.8%

TG = 150 mg/d! 24.9% 6.9% 18.6%
HDL(4& 4 <504 % # <40 mg/ml) 29.7% 39.9% 33.3%
MS (3L ARP Z RS L) 13.4% 9.4% 12.0%

10



ZHABE K@M 7(1)
REMS IAREAF

26 B EMSZ B ot
Ferritin(ng/ml) +* 1.002 ( 1.001-1.003 )
Fir (k) -~ 1.05 (1.03-1.07)
BMI (kg/m?)*+ 130 (1.23-1.34)

e % 5 0R 4% * 1.07 (1.00-1.15)

B B5 BF (+ vs ) ** 208 (1.56-2.76)

FHAAEX@DH 270
REMS XZARBF

] BEMSTBE
Ferritin (=300 ng/ml) ** 27(1.3-45)
Ferritin (100-300 ng/ml) ** 1.8 (1.3-26)
Fernitin (<100 ng/ml) 1.0

Fig (R 1.05 ( 1.03-1.07)
M FHMA )+ 1.07 (1.00-1.15)

BMI (kg/m?**

RERGAF(+ &

1.28 (1.23-1.34)

2.11(1.58-2.80)

Multiple logistic regression analysis

condition odds ratio to have MS

fatty liver with ALT > 40 IU/L 4.6 (2.9-7.2)
fatty liver with normal ALT 2.9 (2.0-4.2)

without fatty liver 1.0

after controlling age, gender, BMI, and insulin resistance

11




4 )

" AENFE > REFRAN - FoBMIZ A -
A& B BF #o ferritin metabolic syndrome 2 484
AEE -

(%)

LR R HEEHEEAIENAFID B & -

w & Flferritin » BMIK S + FE KK - folRE
EXNAFLDBE - Bt 3 S HEGLALE
TE BAELARERALEMARTEE
metabolic syndrome °

s ARG HEORARECOERAL LA
RUAIERDAEY - BT -

Consequences of MS

4-fold increased risk for type 2

diabetes
Non-diabetic

subjects . .
30% increased risk for CVD

Diabetic patients  40-70% increased risk for CVD

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.
JAMA 2001;285:2486-2497 .

12



Consequence of MS

® In England, 6000 subjects cohort study
® OR of subjects with MS to get heart diseases: 2.0
® OR of subjects with MS to get DM: 3.0
m [n USA
® The whole mortality rate of subjects
with MS/without MS: 2.5

Metabolic Syndrome and Its
Contribution to Coronary
Artery Disease in Non-

Diabetic Subjects

Lin RT et al, ] Formos Med Assoc
2004;103:317-20

Components and incidence of metabolic syndrome in
coronary artery disease (CAD) and control subjects.

Components of metabolic CAD subjects  Controls  OR (95% CI)
syndrome® N=139 N =139
0 3 (2.2%) # (31.7%)
1 21 (15.1%) 38 (27.3%)
2 43 (30.9%) 31 (22.3%)
33 (23.7%) 20 (14.4%)
4 32 (23.0%) 6 (4.3%a)
5 7 (5.0%) 0 (0%)
Metabolic syndrome* (%) 72 (51.8%) 26 (187%) 4.7 (27-80)
Metabolic syndromeT (%) 35 (39.6%) 13 (9.4%) 6.3 (33-123)

13



T2 K B 1K e 15 2%
&R HFTETES 6 KRB

£BEE() Y

> FEZBREAE(central obesity) st & #8W & 758 (BMI)

LERRAELZFR S » REMBMIEfifn kiR [feft) 325% -
2EBEELAFARPASEIORTF BB FTHBBEHPM -
JEAMRBE LA~ RIABBRIBIREBMI =27 -

4BMl 2272978 » RRBEREAEREIFLER -

%EE%UD

> %2 fE do #%1E (Fasting glucose)
1.2 NOGTTT ARIB AR B IR B » B2 R4S o
2EEARBARBUATRIOTERE -

> ERARFaMREEHDLC)
R AERS AR - SRRy
ETREERERSE -




|

FRAMEBZRHLERSHBRR (935 5®)

ETARARBEF+» S8l bd » PTEHALMERY

Z B F 2 & fE
BE 4 BE B (central obesity) &, gg 5._;;;":“) :

S E 58 (BMI) Joit 280 cm ; ABML 227

SBP =130 mmHg /
DBP 285 mmHg

%M <40 mg/dl
+cit <50 mg/dl

s B (BP) L #

v B LA & 8E B 8 (HDL-C)i# &

% M ain 9% 48 (Fasting glucose) b # FG 2110 mg/dI

Z. 8§+ i &S (Triglycende) £ # TG 2150 mg/dl

BRI T MREEA ) " BIORE A A - A AT R
1 - RRERE ) - AR B MR K

M 1 2E £ S5 BTR R (48 /5,955
HTFTAFRRABEF+ » FELL=HAK UL HF > PTBRRANRBME RS
E B B F £ B &

B E (waist) ;
H4 29 cm
44 280 cm ; ABMI =27

SBP =130 mmHg /

¥ SR AEBF (contral obesiry) &
AW E458 (BMI)

& BER)LA DBP =85 mmHg
. s ¥ <40 mg/dl
o # DL-C
mEASTOREAMH JECELS S <50 mg/dl
% B o 4 48 (Fasting glucose) b3 FG =100 mg/dl
Z Bl b B8 (Triglycende) £ # TG 2150 mg/dl
i - & BT TR MR A U L R Al 1 R R 0

- SEMBIRA) I, MBRGAIE 2 % -

REEZEIFPS S TIEER P

BEREESE - BB HEE - <M
REFRITE -~ RN RA

I Y

BRRTRIEH LR 7 °\ /
¢~/
*Eﬂﬂﬁﬁ1#ﬁﬁ%¥ii'§nunﬁ ! _F‘v

RERBIMRTHEI
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TR RERTERS
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| BRI RMERERD l'ff?;: . (1) RGOS (2P
) BHETAMERS) 2H8R ‘?2" BRSBTS G0 :2155@1%55@
() ETEERIES (3) BBk , g&yﬁ%ﬁm
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SN b EREDE . OTHE
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a-fIEFE b B - .8

COE e HERBDIY

3 REFHEE
1 AREFERES
(2) IR 1] 7 EE RIS

| MERREFARARZELRREEDZEA « 2. #TEMACHTRAERNETR
JBETHAR EEMEEES) - 4 MEREAH

511K - #R2 - BBTREES

1 1988ER - METS - 2. BFAR 3. BOEE - 4. MEERE

e ———

EREEIREEN (@F
B9z A5

m Lxercise

m Health diet
® Mild alcohol drinking < 15 gm/day

® Insulin sensitizer

Treatment of MS

® Body weight control

® Smoking cessation

¥ $4=, MD, PhD

FHAATEM S B
CILBFXEMELREHR

KEH R &AW %A MS)
B% A Leh R k12
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Etiology of obesity

Interaction of
affluent environment and

obesity susceptible gene

[ uFesTvie |

[ eenenc |

OBE:
AR ER(H 1 E)
S8 FHEHBM) BE
(kg/m?) (cm)
HEAE BMI<18.5
E¥®EE 18.5<BMI1 <24
A% uE [BAF: 24<BMI<27 B =000 5
R 27TZBMI<30 |4 =800 4

P ERERE { 30<BMI<35
¥ BLBE  BMI=35
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PEAF 69 E B -kBMIZ &

R &} EHA % R
HEAK B L ARH

R <18.5 <1835 <185 o
E¥ 185249 185229 (185230  RHA
RE 25.0-29.9 230249 240-269  # A#fpa |

&En&ﬁ 30.0-34.9 250209 270299 o & 4 o
FREM 350399 300349 300349 | ¥ &M
0 AR

o

¥R 2400 235.0 23

CXERBERMEHIAFTE

FIABDARTRRMLME 1993-9

Taiwanese definition

‘lm;--\m;_r. or obesst BMI: = 24) Boverweight(BMI: 24-26.9)

B obese(BMI: =27)

40 .

3o 334 335

30
%20
10
0

total male female

Modified from Lin & Pan et al. Prev Med 2003; 37: 233-41

Health risks associated with obesity
(WHO 1998)

Greatly increased Moderately increased

(RR >> 3)

(RR2-3)

Mildly increased
(RR 1-2)

Type 2 DM Coronary heart disease

Gallbladder discases Hypertension

Dyslipidemia

Osteoarthnts (knees and
hips)

Metabolic syndrome Hyperuricemia and gout

Breathlessness

Sleep apnea

Caneer (breast cancer in
postmeno-pausal women,
endometrial cancer, colon cancer)

Reproductive hormone
abnormalitics

Palycystic ovary syndrome

Impaired fernlity
Low back pain
Increased anesthenic nsk

Fetal defects associated with

maternal obesity
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BHBWSLBAERAR >

m P H &
® PPA (phenyl-propanolamine): €. # 2 g > & 52
= & $¥ (Nenical)
= 3 £ 4% (Sibutramine)

AL ERRORLBERAE MR - &
FAUEKL AL B0 BREE

YRR A KA T

" ZEI1204%
= Study group: 60
= Placebo group: 60
n &4 2418
" RAEF &
" R E®) o R4 Nenical 14 ) T B S
Rt
m 1.1865%
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SlimFast® 4 Years Study Result

Mean Parcent Weight Loss Profikes
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Figure 1. Mean (= SEM) percemage change from initial oy
weight in paticnis during 31 months of treatment with an encrgy-
resrnicted dict (1200 1o 1300 Keal/d), Data were analyzod on an
available case basix. Paticnts received cither a conveniional cner-
Ey-resricted dict (conrol Group A, ) or a dict with two meal
and snack replacements (Group B. &) for 3 months. During
the remaining 4 years. all paticnts reccived one meal and snack
replacement daily .
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Background

® Not all fatty livers are benign diseases
® fatty liver= farty hepanns= farty fibrosis=
fatty arrhosis = hepatic umor
® Most prevalent liver disease in Taiwan:21-25%
® The most frequently encountered etiology of fatty
liver is obesity
® Treatment:
® the correct method to treat fatty liver is to treat the
underlying disorder.
= Ursodeoxycholic acid: no effect
& Vitamin E: no effect
® So body weight control remain the most important
cornerstone of fatty liver trearment.
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® Aim
m Assessment of the effects of body weight reduction
on hepatic enzyme abnormalities and fatty liver
severity in obese patients with NAFLD
® Determine the effect of body weight reduction in
metabolic syndrome in NAFLD subjects.
m Material and Methods
® Recruit legal patients from out-patient-department of
TYGH from 1999-7~2000.6
m Total 54 subjects entered the 24 weeks' BW
reduction program

Inclusion Criteria

1. Body mass index(B.M.1.) = 25
. Age:18-65 y/o0

3. Alanine transaminase(ALT) increase at

o

least 2 times within 1 month

4. Fatty liver diagnosed by abdominal
sonography

Exclusion Criteria

1. Habitual drinking = 1/week

. Ano-HCV(+)

3. HBsAg(+)

4. Ant-nuclear antibody(+) ( > 1:320)

2

5. Diabetes mellitus under treatment

(=)}

. Hypothyroidism
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Methods(1)

= OPD treatment protocol
¢ 1s-12 wk: OPD visit QWe
¢ 13 -24th wk: OPD visit Q4We
®m  Treatment strategy design 3 hrs/week
= 1st hour.: Body weight, fat percentage, BMI, waist
circumference, blood pressure, and biochermistry
measurement.

= 2nd hour: group therapy, behavior, exercise
= 3rd hour: body weight reduction education by specialists

of different disciplines.

Method(2)

m Nutrition recommendation
® Daily calorie: 500 Keal deficit of daily requirement
® Istweck: 1 replacement meal in dinner
® 2nd-24th weeks: 2 replacement meal in dinner plus lunch or
breakfast
® inter-meal snack: fruit (guava, tomato, apple)
m Exercise recommendation
® Brisk walking is the only recommended exercise
® 333 exercise principle
® Frequency: 2 3/week
® Duranon: 2 30 minutes/tome
m Strength: heart beat 2 130 beats/minute [(220-age) x 0.6~0.8]

Method(3)-replacement meal

® Content of “soupal”: 220 Keal/pack
= Qat and oat bran
= Guar gum
® Oligopeptide
® Organic apple and orange fiber
& multiple vitamins and minerals
supplements

6% of recommended daily allowance of

D.O.H.
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Method(4)
Fatty severity--fatty score test

m 5 parameters were used to assess the severity of fatty
liver, and every item ranged from score (-3
m liver-kidney contrast
m gall bladder wall masking
m portal vein blurring
m hepatc vein blurring
m far attenuation and diaphragm masking
® The sum of the score of these 5 parameters is called
farty score, ranged from 0-15

Result(1)- ALT change

m There are 53 panents complete the 24 weeks' Tx
m Body weight loss: 8.6 % 5.0 kgs (p < 0.001)
(10.3 £ 5.6% of initial BW)

m  Fary score: 9.4 + 2.7 decreased to 3.6 £ 2.7 ( p < 0.001)
m Steatosts: 71.2 + 13.3% decreased to 25.4 1 21.2%( p< 0.001)
m  Linear mixed model for predicting the degree of ALT change

m Inidal BMI, ALT,

n Difference of BW and fernon

® Model selecnon:

(A ALT) = 2.8 +0.95 ALT, — 1.7 BMI,, + 6.1 (A BMI)
+ 0.08 (A fernnn) + €

® ALT: 70% (37/53) become normal

BW reducnon | Number ALT normal ALT elevadon
< 5% 26 30% (3) T0% (7)
5.9.9% 17 71% (12) 29% (5)
>10% 10 85% (22) 15% (4)

Result(2)-metabolic syndrome (MS)

m Modified definition of MS for Asians: any 3 or more of the
following abnormalities:

® Waist circumference: male = 90 ¢cm, female = 80 cm
m Serum triglyceride: 2 150 mg/dl
® Serum HDL: male < 40 mg/dl. female < 50 mg/dl
m Blood pressure = 130/85 mm-Hg
= Plasma glucose > 110 mg/dl
® The prevalence of MS before and after BW reduction
was 41.5% (22/53) and 11.4% (6/53)
® The major improvement after BW reduction were
elevation of HDL, and decrease of TG and WC.
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Typical image change before and after
body weight reduction

Conclusion

S

. Body weight reducton is an effective method to
treat obese subjects with NAFLD

- Metabolic syndrome was prevalent in NAFLD
subjects, it decreased significantly after body
weight reduction for them.
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" HABE KR - EDYR - KL > ML

= KRR
= TSH
= EKG
® CBC
® Cholesterol, TG, LDI-Chol, HDL-Chol
® Fasting sugar
® Urc Acid
® GOT, GPT
m BUN, Creatinine

® Blood Pressure
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