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[ Abstract] Background Time in range (TIR) is the latest reference index of blood glucose management, and
originated from continuous glucose monitoring (CGM) , which is related to diabetic vascular complications. Cerebral small vessel
disease (CSVD) is one of the cerebrovascular complications of patients with type 2 diabetes mellitus. At present, the clinical
relationship between TIR and CSVD is not clear. Objective To explore the relationship between TIR and the CSVD total burden
in type 2 diabetes mellitus patients complicated with CSVD. Methods A total of 151 type 2 diabetes mellitus patients combined
with CSVD in Department of Neurology and Department of Endocrine of the Second Affiliated Hospital of Zhengzhou University
from December 2019 to March 2021 were selected as the study subjects. The patients were divided into low burden group (0-2
scores, n=96) and high burden group (3—4 scores, n=55) according to CSVD total burden score. General data, TIR were compared
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between the two groups. Multivariate Logistic regression analysis was used to explore the influencing factors of CSVD total burden
in type 2 diabetes mellitus patients complicated with CSVD. Spearman rank correlation analysis was used to explore the correlation
between TIR and CSVD total burden in type 2 diabetes mellitus patients complicated with CSVD. The incidence of high CSVD
burden was compared in patients with different TIR. Results Age in high burden group was older than that in low burden group,
incidence of hypertension, systolic blood pressure at admission, blood uric acid, glycosylated hemoglobin (HbA,,) were higher than
those in low burden group, course of diabetes was longer than that in low burden group, TIR was lower than that in low burden
group (P < 0.05) . Multivariate Logistic regression analysis results showed that, age [OR=1.289, 95%CI (1.085, 1.530) | , blood
uric acid [OR=1.008, 95%CI (1.002, 1.013) ], TIR [OR=0.910, 95%CI (0.873, 0.948) ] were independent influencing factors of
CSVD total burden in type 2 diabetes mellitus patients complicated with CSVD (P < 0.05) . Spearman rank correlation analysis
results showed that, TIR was negative correlation with CSVD total burden score in type 2 diabetes mellitus patients complicated
with CSVD (r=-0.537, P < 0.001) . According to TIR quartile, patients were divided into group 1 (TIR < 67%) with 40 cases,
incidence of high CSVD burden was 75.0% (30/40) ; group 2 (TIR was 68%—82%) with 36 cases, incidence of high CSVD
burden was 33.3% (12/36) ; group 3 (TIR was 83%—-90%) with 38 cases, incidence of high CSVD burden was 21.1% (8/38) ;
group 4 (TIR > 91%) with 37 cases, incidence of high CSVD burden was 13.5% (5/37) . The incidence of high CSVD burden
decreased with the increase of TIR in type 2 diabetes mellitus patients complicated with CSVD (x 2,8,,let,y:32.702, P < 0.001) .
Conclusion Decreased TIR is an independent risk factor for the increase of high CSVD burden in type 2 diabetes mellitus

patients complicated with CSVD, and the incidence of high CSVD burden decreased with the increase of TIR in type 2 diabetes

mellitus patients complicated with CSVD.
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1 MALRE TR TIR R
Table 1 Comparison of general information and TIR between the two groups
S| fEHA (n=96) FfHA (n=55) Mgt PAd

iy (xxs, %) 61.3+6.8 67.2+8.5 —4.387" < 0.01
Bk (n (%)) 40 (41.7) 28 (50.9) 1.207" 0.272
HIE (n (%) )

e I 60 (62.5) 44 (80.0) 4.995" 0.025

TR M 38 (39.6) 24 (43.6) 0.237" 0.626

JeE L 20 (20.8) 17 (30.9) 1919 0.166
WA (n (%) ) 10 (10.4) 6 (10.9) 0.009" 0.925
s (n (%) ) 9(9.4) 5(9.1) 0.003" 0.954
WEIRPTEE (x5, 4F) 9.8+52 133+7.0 -3.239° 0.002
PRIRIEEC (x£5, kg/m®) 23.4 (215, 26.6) 246 (217, 272) -0.922° 0.356
ABErteZi e (x+s, mm Hg) 137 £17 144 + 14 —2.440" 0.016
ABERtEFikE (x+5, mm Hg) 84+ 11 86+ 10 -1.230° 0.221
SRR AR

SLIREEE (%+5, mmol/L) 4.46 +0.97 4.33 £ 1.02 0.807" 0.421

ZWEHI (M (Pys, Pis) , mmol/L) 1.18 (0.87, 1.60) 1.38 (0.99, 1.82) —1.945° 0.391

RN E A IAEEE (M (Pys, Pys) , mmol/L) 130 (1.13, 1.52) 121 (101, 1.41) -1.797 0.072

R RSB H M ERE (M (Py, Pis) , mmol/L) 2.63 (2.13, 3.31) 2.57 (1.95, 3.32) —0.568" 0.570

FEREREE R (M (Py, Pis) , pmol/L) 114 (93, 14.9) 13.0 (9.2, 14.6) -0.675° 0.500

MIRZE (M (Py, Pss) , mmol/L) 5.1 (42, 5.8) 52 (4.7, 6.1) -1.470° 0.142

MALEF (M ( Py, Pis) , pmol/L) 60.0 (51.3, 72.0) 65.0 (57.0, 79.0) —1.942° 0.052

MRER (M (Py, Pis) , mmol/L) 281.0 (243.2, 3282) 331.0 (253.0, 400.0) 2773 0.006

HbA, (M (P, Pi5) , %) 6.7 (62, 72) 7.1 (6.5, 86) -2.401° 0.001

ZSREIME (M ( Py, Prs) , mmol/L) 55 (49, 6.1) 55 (52, 67) -1.328° 0.184

TIR (M ( Py, Pys) , %) 87.0 (78.0, 95.0) 66.0 (48.0, 80.0) —6.541° < 0.001

W "FoR o1, "R x M, CFR ZME; HbA, = BHEIMLIE N, TIR= #2905 ARG B AR ; 1 mm Hg=0.133 kPa

F2 2 MBERTIE CSVD B3 CSVD B TN N R AR L M 22 N R Logistic [1J53Hr

Table 2 Variable assignment and multivariate Logistic regression analysis of influencing factors of the total CSVD burden of type 2 diabetes patients

complicated with CSVD

ATy Tt {E B SE Wald x * i P1H OR (95%CI )
AR S 0.254 0.088 8.364 0.004 1.289 (1.085, 1.530)
= MU J =0, £ =1 0.486 0.620 1.615 0.433 1.627 (0.482, 5.485)
WD S -0.190 0.108 3.099 0.078 0.827 (0.669, 1.022)
NS L E AR S 0.000 0.017 0.000 0.989 1.000 (0.968, 1.033)
IMLRTR S E 0.007 0.003 7.668 0.006 1.008 ( 1.002, 1.013)
HbA,, S E -0.300 0.291 1.061 0.303 0.741 (0.419, 1.311)
TIR S -0.094 0.021 20.336 < 0.001 0.910 (0.873, 0.948)
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USRI, N R INRERETS . JOAERONAE P, TS BN
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