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A SR AL (175 41) o 5 #hoN 300 1) 4 BEABEAR iy 3 B4, b4k T2DM 48 fo 3 & 28 o 7 45 2% @ K -F, St 947
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Abstract Objective: To investigate the correlation between serum calprotectin levels and cardiovascular disease risk in
type 2 diabetes (T2DM) patients. Methods: A total of 283 T2DM patients were selected and divided into concomitant cardio-
vascular disease group (n =108) and non-concomitant cardiovascular disease group (n=175). A total of 300 healthy per-
sons served as the control group. The serum calprotectin levels between T2DM group and control group were compared. The
determinants of serum calprotectin levels in patients with T2DM were also analyzed. Receiver operating characteristic (ROC)
curve was used to analyze the predictive value of serum calprotectin level on cardiovascular disease in T2DM patients. Re-
sults; The serum calprotectin level in the T2DM group was higher than that in the control group (P <0.05). Sex, smoking
status, proteinuria, and daily carbohydrate intake were independent factors in the elevation of serum calprotectin levels (P <
0.05). The analysis of spearman correlation coefficient revealed that white blood cell count (r=0.613, P <0.001), neu-
trophil count (r=0.632, P <0.001), platelet count (r=0.521, P <0.001), and C reactive protein (CRP) levels (r =
0.515, P<0.001) were positively correlated with serum calprotectin levels. The level of serum calprotectin in T2DM pa-
tients with cardiovascular complications was significantly higher than that in T2DM patients without cardiovascular complica-
tions (P <0.05). The multivariate logistic regression analysis showed that the increase of serum calprotectin level was an
independent risk factor for the increased incidence of cardiovascular disease (OR 1. 356; 95% CI 1. 037-1. 772, P <
0.001). The area under the ROC curve of serum calprotectin level for predicting the risk of cardiovascular disease in T2DM
patients was 0.973 (95% CI; 0.957-0.989). The cut-off value was 1.705, and the sensitivity and specificity were 87.0%
and 96.0% , respectively. Conclusion; Higher levels of serum calprotectin in T2DM patients were associated with smoking
status, carbohydrate intake and proteinuria. Detection of serum calprotectin levels also provides practical information for
predicting the risk of cardiovascular disease.
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T2DM 28 £ 7% 45 T & & K -F 55 3k R 4F 469 %
% T2DM 41 FB4 a5 DA /KR 1.40(0.77,
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%1 24EREA-ER

21 3) - i 5 GERLES BIA B w4 LR G
(% ,% £s) [#](% )] (kg/m”,x £5) [#](%) ] [#1(%)] [ng/mL,M(P25,P75) ]
X 18 4 300 62.55+9.86  151(50.33)  24.89+3.32  141(47.00) 121(40.33)  0.72(0.41,1.02)
T2DM 41 283  63.36£8.75  128(45.23)  25.12+3.46  154(54.42) 139(49.12) 1.40(0.77,2.04)
&/ F/7 AL 1.053 2.156 0.823 2.327 3.598 -10.437
P& 0.293 0.142 0.411 0.127 0.058 <0.001
%2 TDM A E# 4 LEAKT 5 ElE KL X £ [ ng/mL,M(P25,P75) ]
sy 1) hFHBLEG X/Z 1L P1h
S
<60 ¥ 156 1.49(0.78,2.10) -1.156 0.248
>60 % 127 1.34(0.76,1.97)
NER )
B 128 0.80(0.58,1.34) -9.759 <0.001
Sk 155 1.93(1.39,2.21)
hREIH
EF(18.5~24.0 kg/m?) 40 1.52(0.63,2.14) 0.224 0.894
#E(24.1~28.0 kg/m”) 81 1.40(0.81,2.05)
fefE( >28.0 kg/m*) 162 1.39(0.75,2.03)
BRI &
E[ R 135 0.79(0.53,1.19) 157.782 <0.001
BEAERUE & 112 1.80(1.43,2.15)
AL B IR 36 2.39(2.07,2.95)
ARB IR A
RARIE 144 1.39(0.77,2.04) 1.039 0.601
AR B 139 1.45(0.73,2.09)
WA ES)
KA EHRRE 118 1.40(0.75,2.00) 0.593 0.744
FER A EHD 108 1.37(0.75,2.07)
BEKRNED 57 1.51(0.89,2.01)
27 o JE
% 110 1.41(0.83,2.01) -0.315 0.753
H 173 1.40(0.75,2.05)
e £y F AL A
% 101 1.50(0.89,2.00) -1.191 0.234
2 182 1.38(0.72,2.06)
w8 Ea ik
% 202 0.95(0.67,1.55) -10.451 <0.001
2 81 2.15(1.88,2.51)
AR
<14 # 164 1.43(0.78,2.05) -0.118 0.906
>14 % 119 1.40(0.75,2.00)
eGFR
<80 mL/(min + 1.73m?) 92 1.51(0.72,2.02) 0.256 0. 880
80 ~ 120 mL/(min « 1.73m?) 158 1.39(0.77,2.04)
>120 mL/(min - 1.73m?) 33 1.29(0.81,2.10)
REBAE
<2198. 00 keal/d 142 1.36(0.77,1.97) -0.879 0.379
>2198. 00 keal/d 141 1.50(0.75,2.06)
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<70.15 g/d 141 1.21(0.77,1.65) -3.243 0.008
>70.15 ¢/d 142 1.90(1.15,2.64)
J A HE %
<4199.00 mg/d 142 1.43(0.79,2.05) -0.875 0.381
>4199. 00 mg/d 141 1.37(0.75,2.01)
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P45 R M AR /AR 4K CRP K- 2
EAH (r=0.613,0.632,0.521,0. 515; P ¥ <
0.001),
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AR wg X & 283 ] T2DM f& &, 108 44
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T2DM F8 35 M35 85 TR FIKE & TR A 10 4 9%
e [2.15(1.98,2.47) ng/mL vs 0. 86 (0.60,
1.34)ng/mL,Z = -13.358,P<0.001 ], &ZHZE
Logistic [\] = 455 T 43 A7, 7 A 1E AR W8 L P ) IR AR ER:
A oKL E YA R R RAERZR G, S 1
VKT 2 & 24 CVD XU 1Y 4 ~7 1 [ B 25
(HR 1.356,95% CI:1.037 ~1.772,P <0.001) , i,
4, HHAhRAEFE AR L, A0 VE £S5 T KT
5 A & A XU A 4 3 AH 56 (P < 0..001)
LT,

s A5 D& G KT TN T2DM & & e 4 7%
KA R ety ROC wh & o4 LT 45 18 (K
FHU T2DM O 45 959 & A2 AU 9 ROC iy
RN 0.973(95% CI1:0.957 ~0.989) , #% Wi {4
k1. 705ng/mL, H: d5 44 B0 B FRE S50 4 G ok
87.0% 96.0% , VL2,

i

ABEFEAE R A T A 7 AR DN O I T PP
PEAEKFREAER I, 4521 W, T2DM 2 8%
ML 8% TR K5 5 R KR B B 7K S LA
LR PRIKE A G, HM T 85 T FKF T 2
T2DM 68U L8 5 T RIS 19 00 ) 2k 57 16 e TR 3R

AT HAW A IEAG A , MLTH 55 AR FH ZKF X0 10
Y RS ELA AR A TN T

55 TR, Y — ol el M 20 R 1 40 P S DA )
36.5 KDa F5EFE5G 8 1, TR SAEPE e i G 19
S iR I A5 S RE B rh AT I R 2 e
WFSE AR, T2DM 21 8835 1098 55 T8 K F-3
ThEs, X ] RE 55 43 B S0E WA G, T2DM 38 3R
PR PE R B SRR, R BURR B AR M AR 5
o /NEUHUASENE i, i 105 2H 23 e 4 Ji = 11 14
I, S BRI HEAR S RAE AR A G AL 45 B MR AN i
SEALMI DY B AN A B BT o A IE S AR I 3 4 T
BB Y 0 KO 45N 2 A e A i ) AR B A G
Bl FE/ N EU IR T LR 3 /> T3-LL JIg 17 40 i
Ok RBEAE AR OCHE 11 8 a B2 3Rk, SR SAE AR T 41
SUAT g 2 L35 45 T8 11 00 £ BRI . Sekimoto
AU RSP S BRI (R — AL e
L IR 200 ) A i 5 2H 2 55 4 185 2 S AT JEAH
KA K e rh A B TEVEH]

WG R 6T 200 i 7 A A8 I A A0, a2 T 3 ol ot 7
P , SRR BERE AL & A UG 3, Ak
AT 22 BB St 23 4 LIRS RE B T B
BEEL AL 2K 72 ¥ (advanced glycation end products,
AGEs) "] 5| & RAE S, AR, 85 DA 5
AGEs ZIRZS A o IAh, ARBFFE A FUESS, 5 IEH
FFRAH HE, T P AR R 35 2 e Y IV 4
PAEFUKFRA G, #2718 B DI Re i 05 15 115 55 T
FKPRAA OC . ABIFFE A B IMLTR 55 LA K -F-
5 T2DM J835 .00 A8 XU A G, 3X 5 DAY SC
R, F S LR 110 S L 6 0 7
5% A 8NN O A B I TE T bR o I
S5 TR VRN RIEAREW) 5 HAL R AE S B B
Y, WA T RE B — M TE R IR TS R . B
SRIEATE HE M 55 TLAE 2 A 2 B AR
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%3 SULEMEALP T2DM AF nEE L EaKTFHRE
. FRE I 3 EA
~E HR 14.(95% CI) Pk HR 14.(95% CI) Pk
A (B =0 vs &bt =1) 10.064(5.789 ~17.496) <0.001  5.461(2.525 ~11.812)  <0.001
T (F =0 ws A =1) 30.500( 15. 886 ~58.558) <0.001  20.827(9.410 ~46.094)  <0.001
B R(X=0us A =1) 32.775(12.648 ~84.934) <0.001  19.940(6.256 ~63.551)  <0.001
BAKIBANE(<T0.15g/d =0 vs >70.15 g/d=1) 2.932(1.585 ~6.485)  <0.001  1.279(1.015 ~4.325) 0.028

x4 ZUGEHEEESNYE T2DM B4 K £ 0 g RANER

55 FRESH % BEIH
HR 15.(95% CI) P& HR 18.(95% CI) P A1
ESEEG 1.875(1.308 ~3.708) <0.001 1.356(1.037 ~1.772) 0.026
s 7% CRP 1.218(1.136 ~1.306) <0.001 1.093(0.877 ~1.363) 0.431
CE:):AEd 1.627(1.410 ~1.876) <0.001 1.248(0.972 ~1.604) 0.081
P ks 2 AL Ak 2.436(1.925 ~3.082) <0.001 1.219(0.920 ~1.541) 0.117
A/ ARt S 1.010(1.007 ~1.013) <0.001 1.026(0.811 ~1.299) 0.834
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