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ABSTRACT

Background and Objectives

. Metabolic syndrome and high sensitivity C-reactive protein (hs-CRP) are known to

be strong predictors of coronary atherosclerosis. Even though there have been many observations and much research
concerning the association of coronary atherosclerosis with CRP and metabolic syndrome, certain problems still
need to be resolved in order to produce clear mechanistic illustrations. Therefore, the correlations of metabolic
syndrome, hs-CRP and the severity of coronary atherosclerosis were evaluated herein. Subjects and Methods :

271 patients, aged between 29 and 87, who had undergone diagnostic coronary angiograms at the National Medical
Center, between January, 2004 and June, 2006 were evaluated. Coronary angiograms were performed in patients
who complained of typical chest pain and had risk factors associated with coronary atherosclerosis. The correlations

of metabolic syndrome, hs-CRP and coronary atherosclerosis were analyzed in these patients. Results :

Positive

relationships were found between the metabolic syndrome risk factor clustering and an increased level of hs-CRP
(p<0.01). The severity of coronary atherosclerosis increased with the increasing number of metabolic syndrome risk
factors. As metabolic syndrome risk factor clustering increased, the quantity of 1, 2 and 3 vessel diseases also in-
creased (Odd ratios 1.61, 1.83 and 2.50; p=0.001, <0.001 and <0.001, respectively). In contrast to metabolic synd-
rome risk factor clustering, no definite relationship between the hs-CRP level and the severity of coronary athero-
sclerosis was observed. Conclusion : The more metabolic syndrome risk factors clustered, the greater the severity
of coronary atherosclerosis. The extension of coronary atherosclerosis maybe predicted using evaluation of metabolic
syndrome risk factor clustering in patients with angina. (Korean Circulation J 2006;36:802—808)
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hs-CRP

C—reactive protein(CRP) 2t} RIZE7} =& Aoz A
] Q)= hs—CRPE &7%3}3%1. 91 hs—CRP= 0} ZE AL
oA &gt FHo] IO & HITACH 7600—110 % HITACH
7170(HITACH, €)©° & Pureauto—S CRP Latex(Daiichi,
A E 0|83t LATEX 23] HjErH o2 =431t hs—CRP
9] 7|4 0.3 mg/dL mREe.2 A oJatqlom HARY O]
CV(Coefficient of variation):= 5% n|to]ich

AESR
YARES 9] 2|3 Q1A= NCEP-ATP I (National Chole-

sterol Education Program in Adult Treatment Panel II[)B)
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22 RARA RN WHF FAT JFRALE AR
slejEdle AR diAlskin A=A 258 20
Sl= A% ZH;(]HLQ 150 mg/dL o]u’ THE o =

AHIE ‘*XP 40 mg/dL v|gk, o2} 50 mg/dL w|TEQl 7
o eIatg &tk deoke 42=7] deto] 130 mmHg
ool AL, olgb] Beto] 85 mmHg o4fel A%, BFL
FEETo] 110 mg/dL o] S SIRQIE B9
ot} 78 A= 1439 (52%), FiedA= 86TH(31%) 0131
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3) AYE A FYAHE

<50 mg/dL
4) Eh 130/85 mmHg(5%7] 52 o] %)
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o BS0 b B4 % 94 WA Kruskal-Wallis
Test, W58 W= Chi—Square TestE 085} SA47k
(F|agh-2digh o= FAJSIGIT, thAS9<t, hs—CRP, ¥H&
W 2GS $FE9 WA= BlE(Non parametric) &
A W o] 31}2l Spearman’s correlation¥} T}ES|EA
(Multiple regression) @ t}s} 2X]AE |7 EA(Multino-
mial logistic regression)S &3 £A5}5 Tt P7F 0.05 1]
wiol 492 B0 gelskcka gelstact

e

2 4

YIRS S| Ut £

g AL 16378(60%), 1A} 10878(40%), B+t B &
A 594, ofA} 624 ek, A SHALOIA] B T4 143
W(52%), Fhe B4 86THB1%)0190T A, BMI L HeY 4

Table 1. General characteristics of the subjects (classification by gen-

der)
Mean

Variables Total Men Women

(n=271) (n=163) (n=108)
Age (years) 61.0 59.4 62.4
BMI (kg/m?) 25.1 24.7 25.7
FBS (mg/dL) 124.0 124.9 122.9
T-Chol (mg/dL) 167.0 165.7 169.8
TG (mg/dL) 124.0 125.1 122.5
HDL (mg/dL) 37.8 37.1 37.8
LDL (mg/dL) 107.5 107.9 106.9
SBP (mmHg) 133.0 130.6 136.0
DBP (mmHg) 80.9 80.9 80.7
hs-CRP (mg/L) 1.8 1.9 1.7
Diabetes (n, %) 86 (31%) 47 (17%) 39 (14%)
Hypertension (n, %) 143 (52%) 76 (28%) 67 (24%)
Metabolic syndrome (n, %) 144 (53%) 83 (31%) 61 (22%)

BMI: body mass index, FBS: fasting glucose, T-Chol: total cho-
lesterol, TG: triglyceride, HDL: high density lipoprotein, LDL: low
density lipoprotein, SBP: systolic blood pressure, DBP: diastolic blood
pressure, hs-CRP: high sensitivity C reactive protein

A ATHE o] T 2 Aol S Bolx] gISkeHTable 1),
hs-CRP:= $5U Z47sl50| $557t 27Heol wet %
Pt 2718 Belot A W Z7te] Ak 99l

A2 QfuIgle AfolE HolA] IQtth(Table 2).

52

A o] diieSt olfHES 53% = YEReH, o
A} 31%, oA} 22%SAck, TG 24 Aol tiAs=te] A
A hs-CRPS} AR AtEkAo] low], dEFel 3
Ar7t S71Rte] weh A, 9% & ZUl2EES ALt o
£ JHAREE ofn] YA Z71H: £AS HCHTable
3, 4). 9%, ALk Ach FYXAHE, hs—CRPe} o] H]
TEYL o) AEF R AL B F4E R
&} 7P Ao B2 Ao & YERLOT(Table 5), hs—CRP
oF 7 AkE 7HAAL Hjaskle wolls we 47
% B0l SUab Qo] = 4708 BATKTable 6),

TR 44004 hs—CRP =2)9t e ® S350 &
2= Aol 21931(p<0.01, Spearman’s rho=0,291)
(Table 4), HARSFE HAQIAFe] YA ol Hasto] o]
o] Z7F8=E hs—CRP= 7= 270 HYou AgS
7} el oY Ath(p<0.01, Spearman’s rho=0,246)(Table
3-5). 4EX ok AE A A= o BT
Al hs—CRPi= THE QIARE0) vlal dhaw S/73k5a) 2t
okst AFHA-S B STH 8=0.10606, p<0.0001)(Table 5). 18
U thaSo] FAEe hs—CRP, F 14} 3|AEA A o
ARSTte] Aol HIgl hs—CRP= Had S447435<] 5
SwO| F7ket Aol gl Ao R HWEE S tHTable 6),

AW A5 55

o] e 2ge AT A 1078(39%), ¢
A3 707 (25%), o|FHAFE 58 (21%), AFEHAT 36
3(13%) 22 UEPGTHTable 2), I 2Jeide] 4%

Table 2. General characteristics of the subjects (classification by coronary atherosclerosis)

Mean £SD
Variables
Normal (n=107) 1 vessel (n=70) 2 vessel (n=58) 3 vessel (n=36) )

Age (years) 57.1+12.5 60.5%11.0 65.2+10.6 63.2+£9.7 0.556
BMI (kg/m?) 248+29 25.6%£3.2 24.9£3.0 254%28 0.008
FBS (mg/dL) 113.8+40.8 119.3+38.3 125.01£43.7 133.5+42.7 0.242
T-Chol (mg/dL) 163.9£35.9 164.4+42.7 164.71t43.7 168.9£43.8 0.970
TG (mg/dL) 103.3£67.0 113.9+68.3 111.6 £57.9 143.11+68.7 0.138
HDL (mg/dL) 36.2+9.8 33.9+8.5 335+12.0 30.61+10.4 0.157
LDL (mg/dL) 106.4+36.3 106.4+38.3 108.7£40.3 11141426 0.955
SBP (mmHg) 135.0+25.1 137.0£16.6 134.8£20.6 139.2+21.8 0.860
DBP (mmHg) 81.6+13.4 84.5%210.5 81.9£14.0 82.9+13.9 0.706
hs-CRP (mg/L) 0.7£2.5 14%2.2 2425 4143 <0.001

BMI: body mass index, FBS: fasting glucose, T-Chol: total cholesterol, TG: triglyceride, HDL: high density lipoprotein, LDL: low density lipopro-
tein, SBP: systolic blood pressure, DBP: diastolic blood pressure, hs-CRP: high sensitivity C reactive protein, SD: standard deviation
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Table 3. clinical characteristics of patients in relation to the metabolic syndrome score

MS score

0 (n=13) 1 (n=34)

2 (n=171)

3 (n=98) 4 (n=40) 5 (n=15)

56 (34-75)
0.12 (0.01-.46)
151 (107-194)

53 (35-80)
0.11 (0.02-2.67)
166 (115-294)

Age (yrs)
hs-CRP (mg/dL)*
T-Chol (mg/dL)

64 (29-85)
0.25 (0.01-64.50)
154 (63-310)

62 (30-87)
0.91 (0.01-19.81)
162 (78-384)

64 (43-18)
0.90 (0.01-14.59)
169 (73-247)

59 (40-83)
0.75(0.02-16.38)
191 (136-259)

BMI (kg/m?) T 22.2(18.1-24.4)  23.9(16.3-30.1)  24.7 (18.0-32.9) 25.2(17.2-34.7) 21.6 (21.0-35.7) 27.4 (25.6-30.0)
TG (mg/dL) T 78 (24-110) 82 (26-213) 86 (27-458) 107 (30-330) 150 (41-497) 215 (150-397)
HDL (mg/dL) ' 51 (40-73) 46 (21-91) 38 (15-63) 33 (15-63) 33 (21-71) 32 (24-44)
FBS (mg/dL) T 93 (76-108) 106 (80-361) 107 (18-343) 114 (71-417) 129 (91-305) 148 (99-259)
SBP (mmHg) " 110 (100-126) 120 (90-170) 130 (90-180) 137 (90-249) 132 (90-180) 140 (120-169)
DBP (mmHg)* 70 (51-80) 80 (60-93) 80 (60-110) 80 (50-123) 80 (60-120) 80 (70-100)
Sex

Male 12 (7.4) 24 (14.7) 44 (21.0) 55(33.7) 20(12.3) 8( 4.9

Female 1(0.9) 10( 9.3) 27 (25.0) 43 (39.8) 20 (18.5) 7(6.5)
CA score '

0 vessel 8 (7.5) 24 (22.4) 31 (29.0) 32(29.9) 11 (10.3) 1(0.9)

1 vessel 2(2.9) 50171 23 (32.9) 25(35.7) 10 (14.3) 50171

2 vessel 3(5.2) 3( 5.2) 10 (17.2) 28 (48.3) 11 (19.0) 3(5.2)

3 vessel 0(0.0) 2( 5.6) 7(19.4) 13 (36.1) 8(22.2) 6 (16.7)

Data are median and (minimum-maximum) or n (%). *: p<0.01, T: p<0.001. MS: metabolic syndrome, CA: coronary atherosclerosis, hs-CRP:
high sensitivity C reactive protein, T-Chol: total cholesterol, BMI: body mass index, TG: triglyceride, HDL: high density lipoprotein, FBS:
fasting glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure

Table 4. Correlation of clinical characteristics

hs-CRP  T-Chol TG HDL FBS BMI AGE SBP DBP MS score
T-Chol 0.036
TG 0.017 02517
HDL -0.2107 0.201F -0.1741
FBS 02057 0.042 0.124* -0.104
BMI -0.025 0.032 02067 -0.098 0.088
AGE 0.086 -0.035 0.003 -0.088 0.1617 -0.183 T
SBP 0.152* 0.082 0.007 -0.058 0.112 0.026 0.025
DBP 0.141* 0.132* -0.002 -0.003 0.043 0.026 -0.106 0.665 "
MS score 0.246 7 0.104 0.4427 -0.4087 03717 04267 0.082 0.2821 0.186 "
CA score 0.2917 0.092 02217 -0.153* 01757 0.022 02527 0.082 0.012 0.3227

Data are spearman’s rho. *: p<0.05, T: p<0.01. T-Chol: total cholesterol, TG: triglyceride, HDL: high density lipoprotein, FBS: fasting glu-
cose, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, MS: metabolic syndrome, CA: coronary atherosclero-

sis, hs-CRP: high sensitivity C reactive protein

HASS SHEE AT S H4EaE St
3HtHOdd ratio 1.61, 1.83, 2.50, p=0.001, p<0.001, p<
0.001)(Table 6). A& 2] the AIAEH ths 3]
Ttk HA=rE 7 AR s B

o}5=913L, hs—CRP, 9% =0 ofeh Ao IS 4= 9]

o, A A ZHAHES Aol

EPATtHR—squre=0,2461, p=0.0003, p<0,0001, p=0.0553,

p=0.5452)(Table 5), AT AR YA &= hs—
CRP, o] = W=to] hgul Z4Hs1S S5l tigh A
d& 5] 93t SEA Aot H1AIARY
HAE| we} W SAHTE S5 7Pk a0
HOu hs—CRP= 979l A2 §19tHTable 6),

a1 =

AF7H] Pl EA7BEEe] A s =), 2
oA e AL WEo] gow, s W Aske ekt
& 714 aQlgto g et 4 gl o) 9zt E’—ﬂg 23
ofeh & 4= QA" W sl o] 913 At &
A W o] F7MER Qs AR a2 ¢
FHSS 5 4 gt Fejel A o] F 1A Qs #
B E47se] ottt A7) gol AE o

ORI FUjol A= Tt A7 22 AAolrt 2 At
A SRR we SR Sl A
2 I eSSl s

4
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Table 5. Correlation of multiple risk factors with CA severity

Factor B Standard error )

hs-CRP 0.10606 0.02604 <0.0001
MS score 0.26727 0.07228 0.0003
Age 0.01244 0.00644 0.0553
LDL -0.00119 0.00197 0.5452

CA score=-0.47748+0.10606 (hs-CRP)+0.26727 (MS score)+
0.01244 (Age) -0.00119 (LDL)(R-squre=0.2461). /3 : coefficient of
regression, R-squre: coefficient of determination. hs-CRP: high sen-
sitivity C reactive protein, MS: metabolic syndrome, CA: coronary
atherosclerosis, LDL: low density lipoprotein

Table 6. Adjusted odds of CA score

CA score Odd ratio (95% CI) P

1 vessel MS score 1.61 (1.20-2.16) 0.001
hs-CRP 1.01 (0.88-1.15) 0.915

2 vessel MS score 1.83 (1.33-2.53) <0.001
hs-CRP 1.07 (0.95-1.21) 0.253

3 vessel MS score 2.50 (1.66-3.78) <0.001
hs-CRP 1.15 (1.03-1.29) 0.014

Data are adjusted for age and sex. CI: confidence interval, MS: me-
tabolic syndrome, CA: coronary atherosclerosis, hs-CRP: high sensi-
tivity C reactive protein

2 I 2YES AU I 2 EYE AT
o] Sl A=, hs—CRP, U 43R F5=9

J

AHAES Tt o g 72 A9 (Observational study)=h
g

= AFollA= KH*F—?JL 932 AAET} 27
hs—CRP: Z7}619ial, THEm Z2AMES)E0] 22ny 27
She Jlom ‘%EP*E} I:M hs—CRPL: THEw] Z=AbA3}
S| S5l diote] o Wi BT} o} wigs EAE )

oJslo] & Ealz% oz y=m ‘—ﬁ‘/?)]'7§§]' Zzolo] AltmlA=
IskA] Eakyich, ol tiAeSt A =2 71l

H|d|5Fo] hs—CRP $£A%= 7182 oF 4= ik

eSS =
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Aejolct.? B ¢itolA] -85+ NCEP-ATP 11 7|%0] oJat

AL T EY (E>102 cm, 0%>88 cm)+= SH1QlS :ﬁfﬁﬁ}
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7} 30 kg/m*& A eJshd F=2le] 2%vto) l“&ﬂi =
o] o] w3l &AlFo]|x] Ft 2 7t QAR ofx|o} HjH
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S’.J
lr O_L.
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o7 ApmHr},

fAE 3= oAt TAE, hs-CRP, H3Y ZY4EY 55
2 A Falsol ilEs SRS deE okgl] o
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