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=Abstract=

Serum high sensitivity C-reactive protein is associated with
carotid intima-media thickness,
but not with microvascular complications in type 2 diabetes

Eun Seok Kang, M.D., Hyeung Jin Kim, M.D.", Sihoon Lee, M.D.,
Hae Jin Kim, M.D., Yoo Mee Kim, M.D., Kyu Yeon Hur, M.D.,
Wan Sub Shim, M.D., Cheol Woo Ahn, M.D., Bong Soo Cha, M.D.,
Sung Kil Lim, M.D. and Hyun Chul Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea
Department of Internal Medicine, Kwandong University College of Medicine, Gangneung, Kored'

Background : High sensitivity C-reactive protein (hsCRP) is more sensitive than standard CRP
assay in evaluating a risk of coronary heart diseases and other atherosclerotic events. By this time,
there are several reports that type 2 diabetic subjects have higher level of hsCRP than non-diabetic
subjects. However, there are few reports about factors which have influence upon the level of serum
hsCRP in type 2 diabetic subjects. We had evaluated the association of serum hsCRP level with risk
factors of cardiovascular diseases, carotid intima-media thickness (IMT) and microvascular
complications in type 2 diabetic subjects.

Methods : 105 patients (59 men and 46 women) with type 2 diabetes were recruited, and subjects
with severe cardiovascular diseases were excluded. All subjects were undergone carotid
ultrasonography for evaluation of carotid IMT. Serum hsCRP concentrations were measured. For
evaluation of microvascular complications, fundus photography, nerve conduction velocity test were
performed, and 24-hour urine protein/albumin excretion amounts were measured.

Results : Serum hsCRP level was correlated with mean left IMT (1r=0.366, p=0.003), maximal left
IMT (r=0.370, p=0.002), mean right IMT (r=0.281, p=0.023) and maximal right IMT (r=0.370, p=0.002).
Body mass index (r=0.377, p<0.001), waist circumference (r=0.342, p<0.001), waist-hip ratio (=0.229,
p=0.020), serum total cholesterol (r=0.202, p=0.024), serum triglyceride (r=0.292, p=0.022) and serum
low density lipoprotein (r=0.133, p=0.044). There was no difference of serum hsCRP level between
groups with or without retinopathy (1.267+0.83 vs 1.13%1.13 mg/L, p=0.704), neuropathy (1.30+1.27
vs 0.88£0.80 mg/L, p=0.203) or nephropathy (1.10+£0.93 vs 1.06+1.06 mg/L, p=0.863).
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Conclusion :

We conclude that serum hsCRP level is correlated with carotid IMT and the risk

factors of cardiovascular diseases, and may be useful to predict accelerated atherosclerotic process

in type 2 diabetic subjects. But, diabetic microvascular complications do not effect on the level of

serum hsCRP.(Korean ] Med 65:443-450, 2003)

Key Words : High sensitivity C-reactive protein, Carotid intima-meidia thickness, Microvascular
complication, Type 2 diabetes mellitus
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Table 1. Clinical characteristics of study population

N 105

Sex (M/F) 59/46
Age (years) 53.90+10.91
Systolic Blood Pressure (mmHg) 136.51£19.86
Diastolic Blood Pressure (mmHg) 85.37*£7.89
Height (cm) 162.43+8.59
Weight (kg) 66.13+11.86
BMI (kg/m’) 25.01+3.60
Waist (cm) 86.431+9.31
Hip (cm) 91.89£6.97
WHR 0.94£0.07
hsCRP (mg/L) 1.06+1.03
Glucose AC (mmol/L) 9.35+3.59
Glucose PC (mmol/L) 14.80*5.66
HbAlc (%) 8.62%2.20
BUN (mg/dL) 14.33£3.68
Cr (mg/dL) 0.93£0.20
Uric acid (mg/dL) 4.69%1.20
Total Cholesterol (mmol/L) 5.33+1.27
Triglyceride (mmol/L) 4.35+2.75
HDL cholesterol (mmol/L) 1.19+0.35
LDL cholesterol (mmol/L) 3.25+1.22
24Hr Urine Protein (mg/day) 365.97 £1456.74
24Hr Urine albumin (mg/day) 289.12+11214.89
C-peptide AC (nmol/L) 2.00+0.84
C-Peptide PC (nmol/L) 4.39+2.29
Insulin AC (ulU/mL) 6.57+3.62
Insulin PC (ulU/mL) 37.21%+34.30
HOMA-IR 1.80+2.19
Left Mean IMT (mm) 0.66+0.19
Left Maximal IMT (mm) 0.74%0.23
Right Mean IMT (mm) 0.63£0.16
Right Maximal IMT (mm) 0.71£0.19
Mean IMT (mm) 0.63+0.17

Data are mean=*SD,
HOMA-IR = homeostasis assessment of insulin resistance
= fasting insulin (U/mL)fasting plasma glucose
(mmol/L)/22.5

(r=0.317, p=0.014), & (x=0.265, p=0.041), T =4
2HE(r=0401, p=0.001), XY= S8 E(=0.497,
<0008 =39 ulEste] AEw WE A} 27}
S Y AATE 2 9] o] dst FEtE A, E
g 24N & wid R wjd kil A

FAE FoF AHRAAE oA FATHE 2).
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Figure 1. Serum hsCRP level according to presence or
absence of diabetic retinopathy.
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Figure 2. Serum hsCRP level according to presence or
absence of diabetic neuropathy.
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Figure 3. Serum hsCRP level according to presence or
absence of diabetic nephropathy.
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Table 2. Simple correlation between IMT and risk
factors of cardiovascular diseases in type 2 diabetic
patients

High Sensitivity C-reactive Protein®}
‘5“ A F ] BA —

Table 3. Simple correlation between serum hsCRP
level and risk factors of cardiovascular diseases in
type 2 diabetic patients

Variables Pearson r p-value Pearson r p-value
Age (years) 0.073 NS Age (years) 0.005 NS
Systolic Blood Pressure (mmHg)  0.327 NS Systolic Blood Pressure (mmHg) 0.179 NS
Diastolic Blood Pressure (mmHg)  0.206 NS Diastolic Blood Pressure (mmHg) 0.205 NS
Height (cm) 0.002 NS Height (cm) -0.203 0.046
Weight (kg) 0.263 0.042 Weight (kg) 0.166 NS
BMI (kg/m”) 0317 0014 BMI (kg/m’) 033 0001
Waist (cm) 0.265 0.041 Waist (cm) 0.331 0.001
Hip (cm) 0.176 NS Hip (cm) 0212 0.037
WHR 0.204 NS WHR (Waist Hip Ratio) 0.229 0.024
Glucose AC (mmol/L) 0.108 NS Glucose AC (mmol/L) 0.160 NS
Glucose PC (mmol/L) 0.179 NS Glucose PC (mmol/L) 0.149 NS
HbAlc (%) 0.170 NS HbAlc (%) 0.138 NS
BUN (mg/dl) -0.083 NS BUN (mg/dl) 0.211 0.033
Cr (mg/dD) -0.028 NS Cr (mg/dD) 0.056 0.021
Uric acid (mg/dl) 0.076 NS Uric acid (mg/dl) -0.035 NS
Total Cholesterol (mmol/L) 0.401 0.001 Total Cholesterol (mmol/L) 0.201 0.043
Triglyceride (mmol/L) 0.208 NS Triglyceride (mmol/L) 0.280 0.005
HDL cholesterol (mmol/L) -0.028 NS HDL cholesterol (mmol/L) -0.058 0.565
LDL cholesterol (mmol/L) 0.497 0.001 LDL cholesterol (mmol/L) 0.191 0.065
24Hr Urine Protein (mg/day) 0.208 NS 24Hr Urine Protein (mg/day) -0.052 NS
24Hr Urine albumin (mg/day) 0.207 NS 24Hr Urine albumin (mg/day) -0.065 NS
C-peptide AC (nmol/L) -0.132 NS C-peptide AC (nmol/L) -0.004 NS
C-Peptide PC (nmol/L) -0.235 NS C-Peptide PC (nmol/L) -0.068 NS
Insulin AC (pmol/L) 0.180 NS Insulin AC (pmol/L) -0.092 NS
Insulin PC (pmol/L) -0.249 NS Insulin PC (pmol/L) -0.030 NS
HOMA 0.279 0.023 HOMA 0.047 NS
hsCRP (mg/L) 0.330 0.007 BMI, Body mass index; NS, no significant

NS, no significant

o] Z 9| (r=0212, p=0.037), 3T]-F1 Seu](=0.229, p= At #F= HeHe] Ao e 779 A= 074

0.024), BUN (r=-0.211, p=0.033), Cr (r=-0.228, p=0.021),

% ZEZ2EHE@=0.201, p=0.043), TA¢r=0.280, p=

0.005)¢] =2 ¢k vl #ste] 3 hsCRPAZE 574 &

: ol&d, C-HElo| =,

24717 & S/ af Al ) @3 hsCRPA| 9=
3k 4 3

4. @3 hsCRPAISH ZEH 3% TS #A

25 o] Fit iF A= 063£0.17 mmE
% hsCRPAI 9= o A (r=0.330, 0.007)E &

+0.23 mm=E &% hsCRPA¢}= o JadAE B3
a(r=0.370, p=0.002) +-5 ==l A NS FA9
oﬁZ]~ 0717019 mm= &7 hsCRPAI¢t= &9 4
#AAAE EAHE=0.370, p=0.002). 5 Z-so| F+t
Bl —r77ﬂ~ 0661019 mm®= &7 hsCRPA ¢t &+
HAZE AR 2™ (r=0.366, p=0.003), +-Z 7B-se]
e FA% 0631016 mmE PA hsCRPX| ¢} 72
TAZE AR THr=0.281, p=0.023).
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FErol e 1189 B¢ Wit 4 hsCRle‘—

126£0.8 mg/L, ¥9Fel 8l 4 1.13£1.13 mg/L
(p=0.70D) & F 3] zpoli= TAITHA w7t gIATY.
2) Py MHAYS ot &3 hsCRPx|2t
A
A7 Sl e 24189 A dd @3 hsCRPA=
1.30£1.27 mg/L, A5l §l= 4 0.83+0.80 mg/L

(p=0203) = F 3+e] Aoli= FAISHA on|7} §lATh

5 S50 48 hsCRPIel T
AFol Y= A% 2799 BT B hsCRPAE 110
) % 1.06+1.06 mg/L (p=0.863)
2 % #7ke] Aol EASA ovizh glelh

i =t
Fa BXq FHEAET AP & dA
Aok B AN T Ao 99 2~4v)
F7hna s’ Ed dEukgel FAEHANT

51 "]‘: 5101 9\13} CRPE= &7 st &3 2 Al
Z23EH f2]¥+E= IL-6, TNF, IL-13 22 Cytokine®l
ol sl A= o] FAIE A ?‘L“Qm‘m CRPY 8% 5%
EATHEe AEE doly v Tt &
Aot} H ol = é@%@%‘i}%& A3H We
o)

<l =
o dFoR sMstal onE SAe sl

CRPS] 37z 523 ol 4% & Qi delth oiy o
Foll sk 24 gl AN CRPY B5S &
F AU AH WAL QA Aol Y wEY A
$ B4 CRP 3% olF washs 42522 o
2% 5 AxE w3 N9 ol Ragel 95w
@4 CRP7F HEW 480 134 ahgel 995 Bt
AER A 5SS A

o]i= CRP 4L latex agglutinin H
2= =l A& ¢t=7F 3~8 mg/Lell &35t
s Aoyt HEF HFe] o FAAE *]’%’5}7101]

© WA= A 2gA v CRP levels &

= ol dastA HojA 5743s Al high sensi-
tivity C-reactive protein (hsCRP)©]™ hsCRPi= latex

based immunoassay® SAst=dl A& =7} 015
mg/Lelth. 8% hsCRPE 98%< AAdelAM 10
mg/dL ©l3t2 BiEdom™ Latex'-& ELISAW ol
oF =4 Ak W ge welvm Fop,

o] ATdd 3t A 28 Gy XM= A
AHTh =2 PH hsCRPAE ZErhal Bal A &
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AL etk 39k, Ridker 5ol oshd 173
Al A A AFHo R A4 A7 A hsCRP
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g

N
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mg/L 14 S 99% olwm FE54P5 L AN

=k ol #4 epenf? wd

ARGl A8y F Mﬂol e BAkol A =
ﬂ =

Agel 99 Ads FrE & glvke 2 nddof
dok ol dol FAHATANS G A= CRP7E A
SHoR B Jg 5 2dold B A E @7
7b ofgit} old A4 CRPE Y 1142w 23] &
sk gy Age) dEeg VML £ Yok @
o w9l 2o A@do] 9ot ¥A hsCRPE
Z7do] 7HHI MwA =& AFAE HolH ¢

| §lolA] 315 5 o= woll= F7go] }wo}uq mm
HEHE gt wah A WELFA SN
ok Hgo] HAA =& o] Adrk

o
Ak vl maw dilrt = 49 @4 CRP7F 5
Zhehis Bzt ol shAIRE £ Al ojshi €7
hsCRPA] = o] vAld e S ahe wdo] gl
Aom vt o3k Aol A
3L Aol M= hsCRPE A3 vehd At 7}
Aol A& Aer AlmEn B AT Anes 94

o
gl AdeA o we BxjolA 28 4
hsCRP @& 543 A@4 e A48 :
@A77 H90e Ao Arad

i
ArelA= @4 hsCRPA F49] Ao 5 AdAl
=
3}
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=3 of

=X : High sensitivity C-reactive protein (hsCRP)
7b 28 @ A A FrbETn gEAd o

hsCRPA| o &S & Qlxbsel tigh A7t wjw]g
Aoz B AxEL 28 Tt Fatol A hsCRPoI
FEFE VA= AAES ket

U o A 28 e 3 1059 (A 597, 17 46
H)ye e R 9, T35 AdEE A3 3= A
ojstdtt BE IAEANA AT 253E AAE A
s WSHFAE S48, @3 hsCRPAE 34

4 hsCRPA = &Z74 59 Ad HFoF
A(r=0.366, p=0.003), FA=4s=He] H) WS+
(r=0.370, p=0.002), =72 5] A HF=HF7(r=
0.281, p=0.023), ¢-57 =] Hf WS=F4(r=0.370,
p=0002)¢F AHABAAZ HAT  AF IR F(=0.377,
p<0.001), 3F=EENr=0.342, p<0.001), 3E-E5 =
(r=0.229, p=0.020), 84 F Z2=EE(r=0.202, p=0.024),
A3 F4Ar=0292, p=0022), 8 ALE Ay
(r=0.133, p=0.044) 4= FAAAZF AATE Lt A
hsCRPA| ¢} 25 §-5(1.2620.83 vs 1.13£1.13 mg/L,
p=0.704), 2173 7(1.30£1.27 vs 0.83£0.80 mg/L,
p=0.203), *1& Tr-‘jr(l 10+£093 vs 1.06=1.06 mg/L,
p=0.863) o= #AVE fldTh

)
T
)
S T

ooNo

ZE : 8% hsCRPAE ASW Y325l A8 n
A% APAASHE JRRAZL QoA A 28 Gy @
A YolN FHEUANZ Y oAF, F4 w3}
S 8@ Ame AREY el VAR
& WH hsCRPAISH Aol gl Aoz Arwr
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