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Today’s Talk

� History of Metabolic Syndrome







Metabolic Syndrome ?



Syndrome X
Reaven(1988) – cardiovascular dis.의 요인들 ;   

인슐린에 의한 조직에서의 당 섭취량 감소
내당능 이상
고 인슐린혈증
고VLDL 혈증, 저HDL 혈증
고혈압

Syndrome X

HBP
D M

CAD

Dyslipidemia



Metabolic Syndrome – WHO 1999

At least 1 of               +           at least 2 of

• Type 2 diabetes

• IGT

• Insulin resistance

• Hypertension

• Obesity

• Raised TG or low HDL

• Microalbuminuria

Metabolic  

Syndrome

• Hyperuricemia

• Hypercoagulability

• Hyperleptinemia

Not required for definition

But may be part of the syndrome



대사증후군의 기준 (WHO,1999)

Diab med  15:539-553, 1998

대사증후군 기준 (WHO, 1998)

WHR > 0.85(F)

> 0.9 (M)

BMI > 30 kg/m2

BP ≥ 160/ 90 mmHg AER  ≥ 20 ug/min

HDL  < 35 mg/dL (M)

< 39 mg/dL (F)

TG  ≥ 150 mg/dLDM, IGT or 

insulin 

resistance

��

�

�

�

� + � ~ � 중 2개

• Other components: hyperuricemia, coagulation disorders, raised PAI-1

Not necessary for the recognition of the conditions.



대사증후군의 기준 (NCEP-ATP III, 2001)

Risk Factor Definition Level

Waist circumference

Men (cm)

Women (cm)

> 102 (90)

>  88  (80)

Triglyceride (mg/dL) ≥ 150

HDL-C

Men (mg/dL)

Women (mg/dL)

<   40

<   50

Blood pressure (mmHg) ≥ 130 / ≥85

Fasting glucose (mg/dL) ≥ 110
JAMA 285:2486, 2001

Clinical identification (≥3 risk determinants)



EGIR Criteria
(European Group for the Study of Insulin Resistance)

Risk Factor Definition Level

Hyperinsulinemia
Fasting insulin concentration  

above the upper quartile for the   

non-diabetic subjects                    

Hyperglycemia FPG ≥ 110 (mg/dL)   

Hypertension ≥ 140 and/or ≥90 (mmHg)

Dyslipidemia
Triglyceride (mg/dL) ≥ 180 and/or
HDL-C (mg/dL) <   40   and/or
Treatment for dyslipidemia        

Central obesity WC ≥94 cm(M), 80 cm(F)

Balkau B et al. Diabetes Metab 28:364, 2002

� Non-diabetic subjects 대상

� Hyperinsulinemia + 나머지 4개중 2개 이상



AACE Criteria
(American Association of Clinical Endocrinologists)

Diabetes Care 26:933, 2003

� Non-diabetic subjects 대상

� Insulin resistance + 나머지 4개중 2개 이상

Risk Factor Definition Level

Plasma glucose (mg/dL)

▪ Fasting glucose

▪ 120 min post-glucose challenge(75g)

110 - 125

≥ 140

Triglyceride *(mg/dL) ≥ 150

HDL-C * Men (mg/dL)
Women (mg/dL)

<   40

<   50           

Blood pressure *(mmHg)
≥ 130 / ≥85  or      

current Medication

Obesity (BMI, WC) 
Physiological 

variables

Not a criteria for Dx.



대사증후군의 기준

WHO NCEP EGIS AACE

기준
Insulin resistance & at 

least 2 of the following

At least 3 of the 

following

Hyperins

ulinemia
IR

Glucose Insulin resistance FBS ≥ 110 mg/dL
FBS 

≥ 110

PP2H 

≥ 140 

Abdomin

al obesity

WHR > 0.9(M) / 0.85(F) 

or BMI ≥ 30

WC(cm) > 102 (M)

>   88 (F) 

> 94 (M)

> 80 (F)
-

BP ≥ 160/90 ≥ 130/85 ≥ 140/90 ≥ 130/85

TG ≥ 150 ≥ 150
≥180

< 40

≥ 150

HDL-C < 35 (M) / < 39 (F) < 40 (M) / < 50 (F)
< 40 (M)  

< 50 (F)

기타

Microalbuminuria

Hyperuricemia

Hypercoagulablility



Metabolic Syndrome 
Key components

- Glucose intolerance

- Hypertriglyceridaemia

- Apolipoprotein B

- HDL-cholesterol 

- Central Obesity

- Hypertension

- Fibrinolysis

- Small dense LDL

Insulin Resistance                  Endothelial dysfunction





• And what of INSULIN RESISTANCE ?

• Not measured - too difficult

• But – central obesity plus  TG likely to 

have IR

• What of insulin resistant non-obese ?

IDF Consensus



• Central Obesity

M       (cm)       F

Europids                  94                    80

South Asians           90                    80

Chinese                   90                    80

Japanese                 85                    90

Sub-Saharan Africans, Middle East – use Europid figures

South/Central Americans – use South Asian figures

IDF Consensus



• Definition

IDF Consensus

Central Obesity

Plus any two of :

� Raised Triglycerides

� Low HDL-cholesterol

� Raised blood pressure

� Raised fasting plasma glucose

(or pre-existing DM)



Cutpoints

• Triglycerides : ≥ 1.7 mM (150 mg/dl)

• HDL-cholesterol : < 0.9 mM (40 mg/dl) M

< 1.1 mM (50 mg/dl) F

• Blood Pressure :  ≥ 130 mm Systolic

or ≥ 85 mm Diastolic

or  treatment

• Fasting plasma glucose :  ≥ 5.6 mM(100mg/dl)

IDF Consensus







Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Tracking the Accelerating Epidemic: 

Its Causes and Outcomes

AusDiab 2005

The Australian Diabetes, Obesity 
and Lifestyle Study



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Baseline data from AusDiab 2000

• The AusDiab survey carried out in 

1999–2000 provides benchmark Australian 

prevalence data

• 2000 findings, Australians ≥ 25 years old:
– 7.4%  had diabetes (doubled since 1981)

– 16.3% had pre-diabetes (IFG/IGT*)

– 59.6% were mildly overweight or obese

– 28.8% had hypertension

– 51.2% had total cholesterol ≥ 5.5 mmol/L, and 20.5% had 
elevated triglycerides (≥ 2.0 mmol/L) 

– 2.5% had proteinuria, 6.4% had haematuria 
and 1.1% had elevated serum creatinine 

* IFG ─ impaired fasting glucose; IGT ─ impaired glucose tolerance.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Aims of the five-year follow-up

• Describe the natural history of:
– Type 2 diabetes

– Pre-diabetes (IFG/IGT*)

– Associated cardiovascular disease, risk factors 
and complications

• Identify risk factors associated with 

worsening glucose tolerance status and 

diabetic complications

• Measure the progression of renal disease in 

diabetic and non-diabetic populations

* IFG ─ impaired fasting glucose; IGT ─ impaired glucose tolerance.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Definitions for ‘prevalence’ 
and ‘incidence’

• 1999–2000 data:

Prevalence – the proportion of people within a 

population who have a certain disease or 

condition at a particular time

• 2004–05 data:

Incidence – number of new cases of a disease 

or condition arising in a population over a 

period of time



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Survey methods and 
response rates



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Sampling frame for the AusDiab follow-
up 2004–05

Individuals participating in the baseline survey

n = 11,247

Individuals ineligible for invitation n = 459

• Requested no further contact = 128

• Excluded* = 331

Total individuals eligible for invitation to AusDiab 2004–05 

n = 10,788

* ‘Excluded’ – included participants who had moved into a nursing facility classified for 

high care, or were ineligible due to chronic or terminal illness



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Response rates to the AusDiab 
survey 2004–5

Eligible participants

10,788

Cancelled

1,990

Participated in AusDiab survey 2004–05 

8,798

Attendance at external 

pathology laboratory

137

Health conditions 

telephone questionnaire 

, self report

2,261

On-site attendance

6,400



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

State Number On-site Pathology Self-reported Overall
eligible testing laboratory medical responders

attendance* conditions only
n n (%) n (%) n (%) n (%)

Response rates by state or territory

VIC 1,429 821 (57.5) 52 (3.6) 337 (23.6) 1,210 (84.7)

WA 1,526 990 (64.9) 28 (1.8) 210 (13.8) 1,228 (80.5)

NSW 1,458 871 (59.7) 14 (1.0) 323 (22.1) 1,209 (82.9)

TAS 1,700 1,102 (64.8) 2 (0.1) 296 (17.4) 1,400 (82.4)

SA 1,700 945 (55.6) 29 (1.7) 467 (27.5) 1,441 (84.8)

NT 1,202 702 (58.4) 5 (0.4) 189 (15.7) 895 (74.5)

QLD 1,748 954 (54.6) 7 (0.4) 433 (24.8) 1,394 (79.7)

ACT 25 15 (60.0) 0 (0) 6 (24.0) 21 (84.0)

Total 10,788 6,400 (59.3) 137 (1.3) 2,261 (21.0) 8,798 (81.6)

* External pathology laboratory facilities were either not available or were limited 

in TAS, SA, NT and QLD



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

http://www.bakeridi.edu.au/ausdiab/



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Diabetes and 
pre-diabetes



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Weighted prevalence (%) of associated conditions 
stratified by glucose tolerance status

Glucose tolerance status
Associated condition Diabetes IFG IGT Normal

Hypertension* 69.3 43.5 50.1 21.1

Obesity (BMI ≥ 30 kg/m²) 44.4 30.1 31.5 15.9

LDL (≥ 3.5 mmol/L) 45.9 59.6 53.0 44.1

HDL (< 1.0 mmol/L) 23.1 16.8 11.6 10.6

Triglycerides (≥ 2.0 mmol/L) 42.9 31.4 31.1 16.0

* On treatment, or systolic pressure ≥ 140 mmHg,

or diastolic pressure ≥ 90 mmHg

IGT ─ impaired glucose tolerance; IFG ─ impaired fasting glucose.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Body mass index (BMI: weight/height2) was categorised into three groups: (i) normal: BMI < 25.0 kg/m2; 

(ii) overweight: 25.0─29.9 kg/m2; and (iii) obese: ≥ 30.0 kg/m2.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Waist circumference: (i) normal: < 94.0 cm for males, < 80.0 cm for females; (ii) overweight: 94.0─101.9 cm 

for males, 80.0─87.9 cm for females; (iii) obese: ≥ 102.0 cm for males, ≥ 88.0 cm for females.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Hypertension (high blood pressure) was defined as having a blood pressure ≥ 140/90 mmHg 

and/or taking blood-pressure lowering medication.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Dyslipidaemia was defined as those with triglycerides ≥ 2.0 mmol/L or high-density lipoprotein 

cholesterol levels < 1.0 mmol/L.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Metabolic syndrome was defined according to the definition by the International Diabetes Federation.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

n
Normal

n (%)

Overweight

n (%)

Obese

n (%)

Normal 2,369 1,831 (77.3) 530 (22.4) 8 (0.34)

Overweight 2,560 194 (7.6) 1,917 (74.9) 449 (17.5)

Obese 1,356 6 (0.4) 120 (8.9) 1,230 (90.7)

Total 6,285 2,031 2,567 1,687

Proportion of individuals classified by body 
mass index in 2004–05 according to baseline 

body mass index status

BMI status at baseline BMI in 2004–05

Body mass index (BMI: weight/height2) was categorised into three groups: (i) normal: BMI < 25.0 kg/m2; 

(ii) overweight: 25.0─29.9 kg/m2; and (iii) obese: ≥ 30.0 kg/m2.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

n
Normal

n (%)

Overweight

n (%)

Obese

n (%)

Normal 2,496 1,752 (70.2) 628 (25.2) 116 (4.7)

Overweight 1,637 301 (18.4) 771 (47.1) 565 (34.5)

Obese 2,163 44 (2.0) 238 (11.0) 1,881 (87.0)

Total 6,296 2,097 1,637 2,562

Proportion of individuals classified by waist 
circumference in 2004–05 according to 
baseline waist circumference categories

Waist circumference categories in 2004–05
Waist circumference 

categories at baseline

Waist circumference: (i) normal: < 94.0 cm for males, < 80.0 cm for females; (ii) overweight: 94.0─101.9 cm 

for males, 80.0─87.9 cm for females; (iii) obese: ≥ 102.0 cm for males, ≥ 88.0 cm for females.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005

Metabolic syndrome



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Waist circumference: (i) normal: < 94.0 cm for males, < 80.0 cm for females; (ii) overweight: 94.0─101.9 cm 

for males, 80.0─87.9 cm females; (iii) obese: ≥ 102.0 cm for males, ≥ 88.0 cm for females.



Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

International Diabetes Institute Melbourne 2006
2005
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Baseline glucose tolerance status
NGT ─ normal glucose tolerance; IFG ─ impaired fasting glucose; 

IGT ─ impaired glucose tolerance; DM – diabetes mellitus



Fasting 

Plasma 

Glucose

2-h Post Load 

Plasma 

Glucose

Systolic Blood 

Pressure

Insulin 

Sensitivity

Triglycerides

HDL 

Cholesterol

p<0.05

p<0.01

p<0.001

Waist

Obesity as a predictor of deterioration 
in all components of the Metabolic Syndrome



Waist

Do components of the Metabolic               
Syndrome predict an increase in obesity?

Fasting 

Plasma 

Glucose

2-h Post Load 

Plasma 

Glucose

Systolic Blood 

Pressure

Insulin 

Sensitivity

Triglycerides

HDL 

Cholesterol

p<0.05

p<0.01

p<0.001

Cameron  et al. Unpublished

Aus Diab data. Unpublished



Today’s Talk

� History of Metabolic Syndrome

� Dyslipidemia and Metabolic Syndrome



Interrelation Between 
Atherosclerosis and Insulin 

Resistance

Hypertension

Obesity

Hyperinsulinemia

Diabetes

Hypertriglyceridemia

Small, dense LDL

Low HDL

Hypercoagulability

Insulin
Resistance
Insulin

Resistance
AtherosclerosisAtherosclerosis



Role of FFA in Insulin Resistance

� Increase in adipocyte number 

and size increases FFA output

� High FFA concentration 

decreases glucose uptake and 

utilization in muscle and liver

� Increased accumulation of 

triglyceride in liver

� Hepatic glucose output ↑

� Overproduction of TG rich VLDL

→ small dense lipoprotein

Adipocytes Liver

FFA



(hepatic
lipase)

Fat Cells Liver

Kidney
Insulin

IR X

(CETP)

CE

	 TG

	 Apo B

	 VLDL

(CETP)

	VLDL HDL

(lipoprotein or hepatic lipase)

SD
LDL

LDL

TG
Apo A-1

TGCE

	FFA

Mechanisms Relating Insulin 

Resistance and Dyslipidemia



Dyslipidemia in Diabetes and 

Metabolic syndrome

Triglycerides

VLDL

LDL 

small dense LDL

Triglycerides

VLDL

LDL 

small dense LDL

HDLHDL



Relation Between Insulin Resistance 

and Hypertriglyceridemia

Olefsky JM et al. Am J Med. 1974;57:551-560.
* Total area under 3-hour response curve (mean of 2 tests).
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r = 0.73
P < 0.0001



Association Between 

Hyperinsulinemia and Low HDL-C
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Reaven GM. In: LeRoith D et al., eds. Diabetes Mellitus.
Philadelphia: Lippincott-Raven,1996:509-519.
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P<0.005

P<0.005



Increased Small LDL Particle Number
A Prominent Feature of the Metabolic Syndrome in the Framingham Heart Study

Circulation. 113:20-29, 2006



Relations of total LDL particle number and LDL 

cholesterol value to the level of HDL cholesterol

LDL Particles

LDL Cholesterol

Circulation. 113:20-29, 2006



Increased Small LDL Particle Number
A Prominent Feature of the Metabolic Syndrome in the Framingham Heart Study

Circulation. 113:20-29, 2006

LDL Particles

LDL Cholesterol



Increased Small LDL Particle Number
A Prominent Feature of the Metabolic Syndrome in the Framingham Heart Study

Circulation. 113:20-29, 2006
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임상명 : ProPit study

발표 저널: Clinical Endocrinology (Oxford) 2015 May;82(5):670-7

ProPit study
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Metabolic syndrome(MS) Score 

1) 허리둘레 (남 90cm이상, 여 85cm이상)

�IDF가이드라인 기준 필수

2) 공복혈당 (100mg/dL 이상)

3) 중성지방 (150mg/dL 이상)

4) HDL 콜레스테롤 (남≤ 40mg/dL, 여 ≤ 50mg/dL) 

5) 혈압 : 수축기 혈압≥130mmHg 또는 이완기

혈압≥85mmHg, 고혈압 치료제 복용

아래의 조건 해당 개수 = MS score

대사증후군 환자 = MS score ≥3



1) 체중감소 (임상 시작 전의 몸무게의 7-10% 감소)

2) 30분-1시간 사이의 신체운동, 일주일에 4~5번

진행

대사증후군 치료

생활습관
개선

약물치료
이상지질혈증 치료를 위해 리바로® 투여



ProPit study Design

대상환자 대사증후군 환자 (MS score ≥3)

Primary 
endpoint 대사질환환자의 MS score 개선정도

Secondary 
endpoints

심혈관 질환 위험성 지표 : 

LDL-C, 내장지방/피하지방의 비율, Apo B/Apo A1, hs-CRP, Adiponectin, 

Framingham Risk Score, etc.

총 환자 수 리바로 투여군 (n=80), Control 군(n=84)

생활습관 개선군 (LSM 군)

리바로® 2mg/day + 생활습관개선 (PTV+LSM군)

48 weeks

Prospective, randomized, multi-center, open-label study

교육 24 weeks

Screening 무작위
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CHIBA Study - Subgroup analysis of MS pts.

*: p<0.05, **: p<0.01, ***: p<0.001 (vs. Week 0) 
대상증후군: 대사증후군을 동반한 이상지질혈증 환자(n=53) 
시험방법: pitavastatin 2mg/day or atorvastatin 10mg/day for 12weeks Yokote K Atherosclerosis 2008, 201(2):345-352

리바로는 대사증후군 환자대상 Atorvastatin 대비 유의적인

LDL-C 감소효과가 나타났습니다.



CHIBA Study

Yokote K Atherosclerosis 2008, 201(2):345-352

리바로®

Atorvastatin



J Atheroscler Tromb 2008;15(5):269-275 

Change on Glucose metabolism

대상환자: 2형 당뇨병 환자(n=279)
시험방법: Pitavastatin(n=95);2mg/day, Atorvastatin(n=99);10mg/day, Pravastatin(n=85):10mg/day for 3month
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리바로는 당뇨병 환자의 혈당 및 당화혈색소에 영향을 주지 않는 제제입니다. 



• 다른 임상시험의 시험약을 복용한 지 3개월 미만인 자

• 등록 전 3개월 이내에 statin 제제를 복용한 자

• 조절되지 않는 고혈압 환자(DBP ≥ 95mmHg)

• 당뇨 약물을 복용 중이거나 HbA1c > 8% 인 자

• LDL ≥ 190mg/dL 또는 TG ≥ 400mg/dL 인 자

• 관상동맥질환 또는 다른 동맥경화로 인한 질병이 있는 자

• 6개월 이내 종양학적 병력이 있는 자

• 생명을 위협하는 감염질환과 같이 시험을 수행하기 어려운 심각한 질환이 있는 자

• 신기능 장해가 의심되는 자(serum creatinine ≥ 2.0mg/dL) 

• 간기능 장해가 의심되는 자(AST 또는 ALT ≥ ULN * 2.5)

• CPK가 정상 상한치의 2배 이상인 자

• 조절되지 않는 갑상선기능저하증이 있는 자(TSH ≥ ULN * 1.5)

• 수유중, 임신중 또는 임신을 희망하는 여성

• 기타 시험자가 부적합하다고 판단한 자

Exclusion criteria



Category 리바로® 투여군 생활습관개선군 p-value
성별: 환자수 (%)
남성 50(62.50) 51(60.71)

0.8142
여성 30(37.50) 33(39.29)
나이
평균(SD)  

51.68(9.17) 50.79(10.18) 0.5581

신장 (cm) 164.72(8.03) 165.94(9.21) 0.3697

몸무게 (Kg) 73.43(11.82) 75.81(12.50) 0.2119

체질량 지수 (kg/m2 ) 26.96(3.14) 27.43(3.18) 0.3362

혈당 (mg/dL) 114.21(12.31) 118.40(15.33) 0.0560

중성지방 (mg/dL) 157.46(56.73) 178.62(72.09) 0.0379

HDL콜레스테롤(mg/dL) 47.72(9.45) 47.01(10.41) 0.6496

허리둘레 (cm) 92.84(5.63) 94.36(6.74) 0.1208

수축기혈압 (㎜Hg) 129.76(10.62) 127.83(10.97) 0.2544

이완기혈압 (㎜Hg) 81.06(7.61) 81.14(7.89) 0.9472

맥박 (bpm) 73.15(8.15) 73.35(8.13) 0.1208

Baseline patient characteristics
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Metabolic Syndrome(MS) Score 

리바로® 투여군
(N=80)

생활습관 개선군
(N=84)

MS score 개선 된 환자 비율 : 52/80 (65%)

48주 후 MS 환자가 아닌 자로 분류된 환자 비율
(MS scores ≤2) : 35/80 (44%)

MS score 개선 된 환자 비율 : 41/84 (49%)

48주 후 MS 환자가 아닌 자로 분류된 환자 비율
(MS scores ≤2) : 26/84 (31%)

Clinical Endocrinology (Oxford) 2015 May;82(5):670-7



Metabolic Syndrome(MS) Score 

*

*

*  p<0.0001 vs. baseline
** p=0.039 vs. LSM

**

리바로® 투여군 생활습관개선군

Clinical Endocrinology (Oxford) 2015 May;82(5):670-7



Metabolic Syndrome(MS) Score 

리바로 ® 투여군 생활습관개선군
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리바로 ® 투여군 생활습관개선군 P-value

개선 된 환자 35/80(43.8%) 26/84(31.0%) 0.090

1) 공복혈당 16/80 (20%) 18/80 (22.5%) 0.699

2) 허리둘레 30/80 (37.5%) 22/80 (27.5%) 0.177

3) 중성지방 19/42 (45.2%) 10/50 (20%) 0.009

4) HDL 콜레스테롤 12/30 (40%) 12/37 (32.4%) 0.521

5) 혈압 18/63 (28.6%) 24/61 (39.3%) 0.205
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Triglyceride

*

*  p=0.0043 vs. baseline
** p=0.0042 vs. LSM

**

리바로® 투여군 생활습관개선군
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Visceral fat / Subcutaneous fat ratio
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p=0.017

리바로® 투여군 생활습관개선군
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*  p<0.0001 vs. baseline
†  p=0.0028 vs. baseline
** p<0.0001 vs. LSM

Apo B/A1 ratio

*

†

**

리바로® 투여군 생활습관개선군
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Framingham Risk Score

*  p<0.0001 vs. 
baseline
** p<0.0001 vs. LSM

**

*

리바로® 투여군 생활습관개선군
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리바로® 투여군 생활습관개선군

Changes in glucose tolerance by 75g OGTT

*p<0.05 vs. baaseline
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