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Objectives. High-sensitivity C-reactive protein (hs-CRP), a biochemical marker of subclinical inflam-
mation, is associated with atherosclerosis and cardiovascular disease. The present study evaluated the clini-
cal usefulness of hs-CRP in lifestyle-related diseases and metabolic syndrome.

Methods. Hs-CRP was measured in 407 subjects who underwent a checkup at our Medical Office of
Cardiology. Levels of hs-CRP were compared between various clinical conditions associated with
lifestyle-related diseases and metabolic syndrome.

Results. Levels of hs-CRP were significantly high in the subjects with hypertension, hyperlipidemia,
diabetes, obesity, and metabolic syndrome (p < 0.001). Both diabetes and metabolic syndrome were
strongly associated with hs-CRP levels (diabetes: p = 0.0001, 3 = 0.184; metabolic syndrome: p <
0.00001, 3 = 0.264) . In addition, hs-CRP levels were strongly associated with number of risk factors, and
hs-CRP levels were significantly increased with increased number of risk factors. In patients with many
risk factors, levels of hs-CRP were significantly higher in subjects with abdominal obesity than in normal
subjects (p < 0.001). Waist circumference and hemoglobin A, levels represented independent predictors
for hs-CRP levels in subjects with metabolic syndrome (waist circumference: p < 0.00001, B =0.256;
hemoglobin A,.: p < 0.00001, 2 =0.242).

Conclusions. Levels of hs-CRP were strongly associated with lifestyle-related diseases, metabolic syn-
drome, and increased number of risk factors. These results suggest that measurement of hs-CRP may be
useful in risk management for clinical practice.
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DHARTA LY T, LIERESE, CIEELE
MDA 2 1) — =7 & L CThs-CRP I3 < FHili & 1
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FRIZBW Chs-CRPOEFRIE THHLHTH 2 L i
R\,

AHFZED HEYIX, HWE R OBIIZ 5B\ Ths-CRP
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ENOMBZREBREOKBRD D LTV, &g s X
D AR &7z, MG CRPIUEE ISEENH L L Bbh
PAB M SHEE R, EYE S L OIS S L
Brab L 7.

2. /5 &
1) Hs-CRP D AIE*
TARNR=Y) Y FTHON-F7 v 27 ACRP I & v
TIT7T v 27 ART 20X N) —FEIZX ) MA O hs-
CRP 1 % {Hll5E L 7.

2) E1IEE

FE MR T D hs-CRPED 7345 & F-X, & IMLEAE,
EBRILAE, WERR, ML &\ o 72 R BER R A & R
Vv 7y Fa—LDOFMELE hs-CRPH & DR # 2D
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v XA NEEEEREE L, MEMES L O E L8
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) R 150mg/di Pl & U7z, BERRIEIE, R R R 3E
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1. B&EE=R

407 Bl DTS % Table 112777, “FH4ERNT 63 + 13
T, BrE16861, L2396 TH o 7. EIGEENR
FEOEIGIE, EIMLENE 24261 (59%), &g MLIE 230
B (57%), M 15760 (39%), BERRIE 7261 (18%) T
Hotz. A¥KY v r vy Fa—2a131094](27%) T
Hot:. F7, @IMEAE, SERMEE, HRPE, Mo
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Table 1 Characteristics of patients
Number of patients 407
Age (yr, mean£SD) 63+13
Sex (male) 168(41)
Hypertension 242(59)
Hyperlipidemia 230(57)
Diabetes mellitus 72(18)
Obesity 157(39)
Metabolic syndrome 109 (27)
Number of risk factors*
0 50(12)
1 131(32)
2 116(29)
3-4 110(27)
Medication
Calcium-antagonist 168(41)
ACEI or ARB 81(20)
/3 -blocker 31(8)
Statins 88(22)
Hypoglycemia of sulfonylurea derivative 20(5)
Thiazolidinedione 16(4)
a -glucosidase inhibitor 8(2)

() %.
*Risk factors are hypertension, hyperlipidemia, diabetes
mellitus, and obesity.
ACEI=angiotensin converting enzyme inhibitor; ARB=
angiotensin Il receptor blocker.

Th oz, ELRNREOHNIRIL, Catlipie 1684l
M%), TrIFT vy vERBENERF 2T~
FA T Ty DZHEREDE 816 (20%), 3 HH 3
3161 (8%), A% F > 88%(22%), AN K= IVRFEHE
2060 (5%), F7 VY YEEK166I(4%), o-7
a3 ¥ —YHESRESHI(2%) TH o 7.

2. Hs-CRPED$ 7 (Fig. 1)

Hs-CRPitii¥, 0.004—0.921mg/dl {2454 L 7z.
CDC/AHA A ¥4 »TlX, hs-CRPHD L X)L %

0.1 mg/dl &A% low risk, 0.1mg/dl LI 0.3 mg/d] U\Tﬁ“
medium risk, 0.3mg/d/iBA%high risk IZ3HL TV 5
;wﬁﬁymvtﬁﬁn®EMTi,om@w%ﬁm
low risk #3284 %1 (70%) TH > 7. ZDH HITITEH
FIEDTR VW E E 5 0.04mg/dl LLT 13 13468 T4tk o
33% T& > 72. 0.1mg/dl L) 0.3mg/dlLLT @ medium
risk #1397 61 (24%), 0.3 mg/dIF#8 D high risk #1326 11
(6%) TH -7z,
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Fig. 1 Distribution of high-sensitivity C-reactive pro-
tein levels
Black bars indicated the subjects whose hs-CRP levels
were in the low risk range (< 0.1mg/d/) according to
the guideline of Centers for Disease Control/American
Heart Association.
Hs-CRP = high-sensitivity C-reactive protein.

Table 2 High-sensitivity C-reactive protein levels (mg/d/)
according to the presence or absence of lifestyle-
related diseases and metabolic syndrome

Present Absent p value

0.123%£0.140 0.077%£0.124  0.0005
0.131+0.155 0.070£0.093 <0.000001
Diabetes mellitus ~ 0.1831+0.215 0.087+0.104  0.0004
Obesity 0.149£0.171 0.076£0.098 <0.000001
Metabolic syndrome 0.193+0.205 0.072+£0.077 <0.000001

Hypertension
Hyperlipidemia

Values are mean=+SD.

3. £FBERX A 2K v 722 FO—L &hs-
CRP1&

ATEBIERCA SR v 7 vy FOo— ADOHFE|C
éhﬂRPL@%%%Twmzzm?.%MEE,%%
MAE, BERIE, PO, 27 K) v ooy Fu—La0dh
L, WIFNLAEIChs-CRPIEIEE 72, 2h b
HEANFROLNTZNFD ) 5, hs-CRPEIZHHE < B
B LT A2 BRI RD S &, BERRE, A
SRy 7Ty Fa— L0y LzFE5RHTETHho 7z
(BHEFRI : p=10.0001, p=0.184; A¥K) v v F
0 —2: p<0.00001, 3=0.264; Table3). H7%&M&IC
PERIRE A Z R v 7 v v Fa— %450 L7374
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Table 3 Results of multiple regression analysis

Table 5 Results of multiple regression analysis

B t value p value B t value p value
Hypertension 0.002 0.048 0.962 Waist circumference 0.256 5.463 <0.00001
Hyperlipidemia 0.093 1.939 0.053 Hemoglobin Aj. 0.242 5.326 <0.00001
Obesity 0.097 1.867 0.063 Triglycerides 0.071 1.441 0.169
Diabetes mellitus 0.184 3.991 0.0001 HDL-C 0.026 0.454 0.621
Metabolic syndrome 0.264 4414 <0.00001 Diastolic blood pressure 0.055 0.495 0.248
Abbreviation as in Table 4.
Table 4 Correlation coefficients of the relationships
between high-sensitivity C-reactive protein I XK I
levels and clinical parameters I b |
0.4r 5 33
r p value I = ”_XX—__
Age 0.021 NS = |
. o
Height 0.071 NS S 0.3 _
Body weight 0305 <0.00001 E | —
Body mass index 0.322 <0.00001 &
o O ol %p<0.05
Waist circumference 0.317 <0.00001 > 0.2 X¥p<0.01
Hemoglobin A 0.287 <0.00001 I
Total cholesterol 0.121 0.024
LDL-C 0.106 0.046 01
Triglycerides 0.142 0.0042
HDL-C —0.114 0.021
tolle ploo prese o o ® RF=0 RF=1 RF=2 RF=3-4
iastolic blood pressure . . (n=50) (n=131) (n=116) (n=110)

LDL-C=low-density lipoprotein cholesterol ; HDL-C=high-
density lipoprotein cholesterol.

®Dhs-CRPEIE, 0.271 +0.261mg/dl & BEZ R L7,
HEIGEERRP A YR ) v 7 vy Fa—LICHET 5
REEYE, W5 - JRECHEI S IEH & hs-CRPE O H[a]/F
AT & DB % Table 412773, fEROHE &
ARG, WERRIE, SIRMEREDL  DIREE A
B MENROLONT. E5IZ, AFZR) v s R
0—2LCE T 5HFD )5, hs-CRPHEIZ5E < B H#
TAHRTZERIFSHICL VRO B L, NIRIRIERE
BLOHRFORIETH L7 T A MEFE, TS0
YA LFEGRTFTH o2 (72 MEEA
£ p<0.00001, 32=0.256; NEZOE VA, p<
0.00001, 3 =0.242; Table5).

4. VX977 7952 —DAE & hs-CRP1E
VA2 7775 —O&LZEEIHEINT A2
M, hs-CRPIEIZAEICHETH o7 (Fig. 2). ) A~

Fig. 2 Relationship between numbers of risk factors
and high-sensitivity C-reactive protein levels
Data are expressed as mean * SD.
RF = risk factors. Other abbreviation as in Fig. 1.

7778 — OB 2L I 5 &, hs-CRPEIE
0.1mg/di Pl L& %), CDC/AHA T A 5 A4 > D43EY
Tldmedium risk L EZ o7z, VAT 72049 —D
A3 EIZ7% % & hs-CRPEIX & & IZEfE & 7
D, VA7 7727 % =0 0MHDE D hs-CRPH
EHNRDB ERA5ETH - 72(0.180 +0.186 vs 0.040 +
0.033mg/dl) .

5. ANH#AEE & hs-CRP {& (Fig. 3)

MULUARZ T 778 —BTHELI-EZAh, VRS
7707 =AML LE D 7 V=T TE, IS
HHREDS L VEEICH AR THEIChs-CRPAHETH o
72 (p<0.01).
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Fig. 3 Abdominal obesity and high-sensitivity C-reac-
tive protein levels
Abbreviations as in Figs. 1, 2.
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—®éﬁ#wat,%ﬁf?xyﬁUy7va
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SEMERNIC & D PUEIRTEALIER 2 5463 5. 4k, 2

£

o DOHYEHIZ L 5 hs-CRPIEDOLFE T T T F37E
HanaZ il srtlbh, HEZETHIHEOH
& L Chs-CRPAEIZHH G HEIC %% 5 2 LA HIfE S
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RS Vb DD A7 T 7 78— B
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TORBILRICS —Bhe %) ) 2 EEEI+5H 5.
DX HIZ, 4 hs-CRPAEIIFRIR D5 T HIFEE
WA R v 7Yy PO — ADFFRED Y X 75
£ J 2 D IE AR S A TREME DS IfE S LS .
R, RO E LT, RIFFeId e
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Hs-CRP 130 L& F L D fe b s i < 7 2 BER IR0 A
R v 7Yy Fu—AOREIZHEICEEL, U A
77708 -~ OBEBERLIENCEEEZ RT 20,
HEZHRICBOWTEFEERC AR v 7 v F
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AR S T,

=111
E:%
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B B9 B AEMEE TR T E AR S L GEE, B CRIBEEB (hs-CRP)2STEH S,
BIIREEAL LM R OER IG5 2 el SN Tnb, 4l EFHEFRP A Y K) v o
YU RA— LB B HESETODhs-CRP DAMMEIZ DWW THE L7,

H o BRI OMEERENE %2 L, hs-CRPSEIE SN/240761TH 5. @ILE, SIS
iE, BERRIE, MEG & Vo AEGHIBROAM, AFKRY) vy 7oy Fu—alWEEmOFRE, 1) A
27775 =0 LA, EIGEERSAYR) v 7Yy Fa— AB#EOBRBEME R & &
hs-CRPfE D B3 % #5T L 7.

B OB BIE, SIFMAE, BRWE, B, AR ) vy sy Fa—ahH5bE, hs-CRPEIE
WFNLAEICEETH 72 (p<0.001). D) BLHRIF, AFRY v 7>y Fa—LAHMy L7z
HFHHRTFTH o7z (BERFE: p=0.0001, 3=0.184; A5 K1) v 27 ¥ Fu—24:p<0.00001, B=
0264). VAZ 7727 % —DEEIZ N IETEhs-CRPIIFHEICEETH 7. BWIRZ T 77
7 —BOBEHETETIE, WBEHELSD 5N WEHIZE R THEIChs-CRPSHEIETH - 72(p < 0.01).
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