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Metabolic Syndrome Emerging from Menopause
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Metabolic syndrome (MS) in women, which is characterized with central obesity, insulin resistance, and dyslipidemia, is associated
with high risk of cardiovascular disease (CVD) and diabetes. Menopause may be related with the prevalence of MS and increased
CVD risk through effects on central obesity, lipid metabolism, and prothrombotic state. The emergence of these risk factors may be
a direct result from the failure of estrogen production. Alternatively, metabolic changes with estrogen deficiency may be the indirect
cause of those risks. Additionally, most women may have a few chances of developing MS during their life, such as

pregnancy-related weight gain, hormonal contraceptive use and polycystic ovary syndrome. Therefore, it is difficult to conclude that

menopause itself can be the cause of MS. Representative managements of MS are life style modification and use of lipid lowering
medication. This article will review the relationship between the development of MS and menopause. A better understanding on the
metabolic changes with menopause will help identify women with risk factors of CVD and provide appropriate interventions (J

Korean Soc Menopause 2011;17:127-135)

Key Words: Cardiovascular disease, Menopause, Metabolic syndrome X

ok ool glo] thE VIEES ARl Stk AAIRZAF
(World Health Organization, WHO), Adult Treatment Panel III

(ATP III), International Diabetes Federation (IDF) S-ollA % 2]

3= 7122 Table 13 21> o]&] A2 th2 H o7}t UheA

g

| ZIEHI1E 719l FAE vaa ddH R 71 o] Sle

=
5ol 2o olFolil Agel, 5

A, FAA Y (triglyceride, TG) 2 AU = AHbe] Zr}e} 2 ZIZel = 518 Edl7F A% 80A e tiE) o 43
= AW AAE YER = X2 o) (dyslipidemia), < 735 = 14 Ob‘ 2+=Hl, IDF= E‘T H]gke] tiAEFt k] 9l
dalo] g4 Wistel A5 Wisks F Al 7l o] 7l I3 2aR ndsta 9o, 3 AFH 52 2 2fo]
W Zeto] E]E Ao 1988 Reaven'cl 2]&l ‘syndrome X’ = iﬂﬂé‘}oq 7} o] wg} o2 B3 H|Rke] 7] ek
= g0l 5% ?l:rL e E4eo g Bejof gtk 1y sla 9ok 3 YA SE o g EFete 242 kY 9
A d Bt 22 A7) TollA o] FRES T2 5 o AdaA A Ao Mot #& T Pk 5k
A8-E 7171 SAET ?‘H g Fert AT 2 AFEA SR R Agel ek’

Hed: 20119 69 7%, AAFY: 2011 79 8, A EH U: 2011 7€ 8L

FHA YA P, §) 602-715 FAA M T FTHAE 37F 1A, Folt S o) Fhe o} Ak Ql vkt
Tel: (051) 240-5096, Fax: (051) 244-9553, e-mail: hmsobgy @dau.ac.kr

#0] =2 Fottheta e d ] A€ oJste] ATHUE

-127 -

H uEe drsTa 8k X3 54 Ae Hote
o Agte]] gt
W}%—?Eﬂ% A Ag By AEE o Addxt 7} Ao Aalel A om 23 Hojof & At tigt 3
Z H|9h o1& A3t o7} FA] @ 7] wjo lD‘r o| 2 Eo] IDFS} ATP 119



Metabolic Syndrome in Menopause

Table 1. Different diagnostic criteria for metabolic syndrome

International Diabetes Federation (IDF)

World Health Organization (WHO)

Adult Treatment Panel (ATP III)

Central obesity (defined as waist circum- The WHO criteria require presence of Any three of five constitute diagnosis of

ference =80 cm for Europids, with eth-
nicity specific values for other groups),
AND any two of the following four fac-
tors

(1) Raised TG level: =1.7 mmol/L (150 (1) BP: =140/90 mmHg

TG : =1.695 mmol/L

and Jor HDL cholesterol <1.0 mmol/L (2) Elevated TG: 1.7 mmol/L (150 mg/dL) or

(2) Reduced HDL cholesterol: <1.29 mmol/L.  (3) Central obesity: waist-to-hip ratio >0.85,
andfor BMI > 30 kg/m’

(4) Microalbuminuria: urinary albumin ex-
cretion ratio =20 mg/min or albumin:
creatinine ratio =30 mg/g

mg/dL) or specific treatment for this lipid (2) Dyslipidemia :
abnormality

(50 mg/dL) or specific treatment for this
lipid abnormality

(3) Raised BP: systolic BP = 130 or dia-
stolic BP = 85 mmHg or treatment of
previous diagnosed hypertension

(4) Raised FPG = 5.6 mmol/L (100 mg/
dL) or previous diagnosed type 2 diabetes.
If above 5.6 mmol/L or 100 mg/dL, oral
glucose tolerance test is strongly recom-
mended but is not necessary to define pre-
sence of the syndrome

diabetes mellitus, impaired glucose tole-
rance, impaired fasting glucose or insulin
resistance, AND two of the following:

metabolic syndrome

(1) Elevated waist circumference: =88 cm
(35 inches)

on drug treatment for elevated TG

(3) Reduced HDL cholesterol: 1.30 mmol/L
(<50 mg/dL) or on drug treatment for
elevated TG

(4) Elevated BP: 130 mmHg systolic BP or
85 mmHg diastolic BP or on antihyper-
tensive drug treatment in a patient with a
history of hypertension

(5) Elevated fasting glucose: >6.1 mmol/L
(110 mg/dL) or on drug treatment for
elevated glucose.

TG: triglycerides, HDL: high density lipoprotein, BP: blood pressure, FPG: fasting plasma glucose BMI: body mass index
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(4) 18ZE (Hyperglycemia)
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Metabolic Syndrome in Menopause
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HR = 0.79
0.054 96% Cl=0.67-0.93

0.04 -

0.03 +
CEE/MPA

Incidence

0.02

0.01 4

000 T T T T T T 1
0 1 2 3 4 5 6 7

CEE/MPA (n) 8,014 7,894 7,785 7,675 7,461 5,418 2,842 1,252
Placebo (n) 7,627 7,618 7,403 7,271 7,049 5,049 2,528 922
Time (years)
Fig. 1. Women’s Health Initiative CEE/MPA study graph of in-
cidence of diabetes with time. CEE/MPA: conjugated equine estro-

gen/medroxyprogesterone acetate, CI: confidence interval, HR: haz-
ard ratio.
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Fig. 2. Prevalence of metabolic syndrome and risk factors according
to the hormone therapy groups. MetS: metabolic syndrome, WC:
waist circumference, BP: blood pressure, TG: triglyceride, HDL:
high density lipoprotein cholesterol, HT: hormone therapy.
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