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Diagnostic value of color Doppler ultrasonography combined with serum high-
sensitivity C-reactive protein and Omentin-1 in elderly patients with type 2 diabetes
mellitus complicated with lower extremity vascular disease
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[ Abstract] Objective To investigate the diagnostic value of color Doppler ultrasonography ( CDU) combined with serum high-
sensitivity C-reactive protein (hs-CRP) and Omentin-1 ( OMentin-1) in the elderly patients with type 2 diabetes mellitus (T2DM)
complicated with lower extremity vascular disease (LEVD). Methods A total of 250 elderly T2DM patients admitted to the Hai’an
People’s Hospital from July 2020 to October 2022 were selected and divided into T2DM group (n=118) and T2DM-LEVD group (n=132)
according to the occurrence of LEVD. Another 100 healthy elderly volunteers who underwent physical examination during the same period
were selected as the normal group (NC group). General data of the subjects were collected, and CDU was performed to obtain the lower
extremity hemodynamics, plaque formation rate and rate of dorsalis pedis artery stenosis. Serum hs-CRP and Omentin-1 levels were
measured. The three groups were compared in the above indexes. Binary logistic regression model was used to analyze factors affecting
T2DM-LEVD, and receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic value of the CDU combined with
serum hs-CRP and Omentin-1 detection for T2DM-LEVD. SPSS statistics 24. 0 was used for statistical analysis. Data comparison

between two groups was perfomed using ¢ test, X* test or analysis of variance depending on data type. Results There were no diffe-
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rences in gender, age, body mass index (BMI) , history of smoking, history of drinking, and course of disease among the three groups
(P>0.05). The levels of glycosylated hemoglobin ( HbAlc), fasting blood glucose (FPG), total cholesterol (TC), triglyceride
(TG) , fasting insulin (FINS) , insulin resistance (HOMA-IR) index, urea nitrogen ( BUN) , rate of plaque formation, rate of dorsalis
pedis artery stenosis, and the serum hs-CRP in the T2DM-LEVD group were higher than those in the T2DM and NC groups, and those
in the T2DM group were higher than those in the NC group. The high-density lipoprotein cholesterol (HDL-C) and albumin (ALB),
internal diameter and blood flow of the femoral artery, popliteal artery and dorsal foot artery, and serum Omentin-1 level in the T2DM
were lower than those in the T2DM and NC groups, and those in the T2DM group were lower than those in the NC groups, and the
differences were statistically significant ( P<0.05). Logistic analysis showed that HbAle, FPG, and the internal diameter and blood
flow of the femoral artery, popliteal artery and dorsal pedis artery, hs-CRP, and Omentin-1 were the factors affecting the occurrence of
T2DM-LEVD (P<0.05). ROC curve showed that the area under the curve (AUC) , sensitivity and specificity of the combined CDU,

hs-CRP and Omentin-1 were higher than any of the three alone in the diagnosis of T2DM-LEVD (P<0.05). Conclusion CDU
combined with serum hs-CRP and Omentin-1 levels is of high diagnostic value in the elderly patients with T2DM and LEVD.
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Table 1  Comparison of clinical data among three groups

Item NC group(n=100) T2DM group(n=118) T2DM-LEVD group(n=132) X*/F/t P value
Male[ n( %) ] 46(46.00) 61(51.69) 70(53.03) 1. 266 0.531
Age(years, xts) 71.32+5.14 71.39+5.16 71.35+5.19 0.197 0.597
BMI(kg/m*, x+s) 23.09+1.89 23.43£2.12 23.37+2.10 1.113 0.307
Smoking[ n( %) ] 29(29.00) 37(31.35) 43(32.58) 0. 189 0.910
Drinking[ n( %) ] 32(32.00) 35(29.66) 38(28.78) 0.291 0. 864
Course of disease( years,x+s) - 4.32+1.25 4.35+1.23 0. 135 0. 893
HbAlc(%, xts) 4.53+0.47 8.43+1. 12" 9.96+1.54** 36. 113 <0.001
FBG(mmol/L, x+s) 5.12+0.54 7.45+1.09° 8.97+1.13 "% 33.343 <0. 001
TC(mmol/L,x+s) 4.12+0.24 5.46+0.52" 6.58+0.78 “* 32.284 <0. 001
TG (mmol/L, x+s) 1.10£0.13 1.99£0.217 2.89+0.32"" 55.893  <0.001
HDL-C(mmol/L,x+s) 2.14+0. 21 1.52+0.19° 1.00+0. 15 ** 51.159 <0. 001
FINS(mlU/L,x+s) 3.24+0.24 7.21+0.79" 10.32+2. 34" 31.931 <0. 001
HOMA-IR (x+s) 1.01+0. 12 2.98+0.32" 3.54+0.48 " 54.575 <0.001
ALB(g/L, xs) 45.63+4.35 38.90+3.31 " 32.09+2.87 " 30.243  <0.001
BUN(mmol/L, x+s) 5.01+0.43 7.89+0.65" 9.22+1.04"* 40. 368 <0.001
NC: normal control; T2DM: type 2 diabetes mellitus; LEVD: lower extremity vascular disease; BMI: body mass index; HbAlc: glycosylated hemoglobin;
FBG: fasting blood glucose; TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol; FINS: fasting insulin; HOMA-IR:
homeostasis model of insulin resistance index; ALB: albumin; BUN:; blood urea nitrogen. —: no datum. Compared with NC group, * P<0. 05 compared

with T2DM group, *P<0. 05.
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Table 2 Comparison of hemodynamic indexes of lower limbs among three groups

(x%s)

Femoral artery

Popliteal artery Arteriae pedis dorsalis

Group n Internal diameter Blood flow Internal diameter Blood flow Internal diameter Blood flow
(mm) (mm’/s) (mm) (mm>/s) (mm) (mm>/s)
NC 100 7.65+0.97 43.53+4.56 5.89+0.96 14.53+1.32 2.25+0.43 1.69+0. 32
T2DM 118 6.52+0.65" 34.62+3.09 " 5.00+0. 58" 10.12+0.89 " 1.78+0.23" 1.02+0.23"
T2DM-LEVD 132 5.98+0.54"*% 29.90+2.54 %% 4.35£0.33"* 8.76+0.97 " 1.15£0.21**% 0.65+0.11"*
F 12. 627 17.542 8.615 13.398 9.476 16. 258
P value <0. 001 <0.001 <0. 001 <0.001 <0. 001 <0.001

NC: normal control; T2DM: type 2 diabetes mellitus; LEVD: lower extremity vascular disease. Compared with T2DM group,
#
P<0.05.

* P<0.05; compared with
NC group,
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Table 3  Comparison of plaque formation rate and dorsal
[n(%) ]

Rate of dorsal pedis

pedis artery stenosis rate among three groups

Group n Plaque formation rate )
arlery stenosis
NC 100 9(8.18) 2(1.82)
T2DM 118 46(38.98) * 8(6.78) °
T2DM-LEVD 132 120(90.91) ** 19(14.39) **
X2 98. 625 24.591
P value <0.001 <0.001

NC: normal control; T2DM: type 2 diabetes mellitus; LEVD: lower
extremity vascular disease. © Compared with T2DM group, ™ P<0.05;
compared with NC group, * P<0. 05.

2.4 3 ZAHIM;EF hs-CRP Omentin-1 7K T Lb 7
T2DM-LEVD 41 fi% Ifi. 7% hs-CRP 7KF 55 F T2DM
ZHA1 NC 41, T2DM 4 5 F NC 415 T2DM-LEVD 41 7
I3 Omentin-1 7KK T T2DM 4441 NC 2H, T2DM 4H
T NC 4, Z 5 a 50t L (P<0.05;% 4) .

£ 4 3 4AMF hs-CRP,Omentin-1 7k F LL 57
Table 4 Comparison of serum hs-CRP and Omentin-1

levels among three groups (xts)
Group n hs-CRP (mg/L) Omentin-1( ng/ml)
NC 100 1.23+0.21 23.89+4.53
T2DM 118 2.67+0.54" 16.87+3.42
T2DM-LEVD 132 3.48+0.79 "% 12.32+2.09 **
F 19. 605 18. 350
P value <0. 001 <0. 001

NC: normal control; T2DM: type 2 diabetes mellitus; LEVD: lower
extremity vascular disease; hs-CRP: high-sensitivity C-reactive protein.
Compared with NC group, * P<0.05; compared with T2DM group, *P<0.05.
2.5 CDU BEX#& hs-CRP Omentin-1 X1 T2DM-LEVD

BB

ROC {143 #7 &2 7%, CDU , hs-CRP |, Omentin-1
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1= —BATHSLRE (P<0. 0581 1,26 5) .

R I i N
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0.6
i)
=
(;]% 0.4
hs-CRP
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0.2 Color doppler
. Ultrasound unite
o e Line of reference
0.0 . . . .
02 04 0.6 0.8 1.0
1-Specificity
E 1 CDU BtE hs-CRP,Omentin-1 i2 #f
T2DM-LEVD Hj ROC B %
Figure 1 ROC curve of CDU combined with hs-CRP

and Omentin-1 in diagnosis of T2DM-LEVD
T2DM: type 2 diabetes mellitus; LEVD: lower extremity vascular
disease; hs-CRP; high-sensitivity C-reactive protein; ROC; receiver

operating characteristic; CDU: color Doppler ultrasonography.
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*®5 RESTHEFERSE hs-CRP,Omentin-1i2H7 T2DM-LEVD B3 4E 5 #7
Table 5 Efficiency analysis of color Doppler ultrasonography combined with hs-CRP and Omentin-1 in diagnosing T2DM-LEVD

Item AUC 95% CI P value Cut-off value Sensitivity Specificity
Color ultrasound 0.879 0.723-0.900 <0. 001 - 86.93% 83.42%
hs-CRP 0.824 0.758-0.915 0.017 3.02 mg/L 80. 94% 77.85%
Omentin-1 0. 853 0.748-0.923 0. 009 14. 54 ng/ml 83.42% 80. 12%
Combination 0.923 0.896-0.976 <0.001 - 90.23% 87.94%

hs-CRP ; high-sensitivity C-reactive protein; T2DM: type 2 diabetes mellitus; LEVD: lower extremity vascular disease; AUC; area under curve.
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