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Correlation of time in range and glycosylated hemoglobin

with diabetic microvascular complication in type 2 diabetes mellitus
SHI Qiong'* , WANG Jing' ,LU Ming’
(1. School of Public Health ,Anhui Medical University ,Hefei Anhui 230032 ;2. School Hospital ,Bengbu Medical College,
Bengbu Anhui 233030 ;3. Department of Endocrinology , Bengbu Second People's Hospital , Bengbu Anhui 233000 , China )

[ Abstract] Objective:To explore the relationship among the time in range ( TIR) ,fluctuation of blood glucose, glycated hemoglobin
(HbAlc) and microangiopathy in type 2 diabetes mellitus(T2DM ) . Methods: A total of 142 patients with T2DM were divided into the
diabetic microangiopathy group ( DMAP group) and the control group ( NDMAP group) according to their diabetic retinopathy and
diabetic nephropathy. The general clinical data, laboratory data and dynamic blood glucose index were compared between the two
groups. Spearman correlation analysis was used to analyze the correlation between DMAP and each index. The influencing factors of
DMAP were analyzed by binary logistic regression analysis. The receiver operating characteristic (ROC) curve was used to evaluate the
predictive value of HbAlc and TIR for DMAP. Results: There were significant differences in the course of disease,HbAlc, cholesterol

(TC) ,blood glucose standard deviation ( SDBG) , mean blood

glucose ( MBG ), mean amplitude of glycemic excursions
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HbAlc was a risk factor for DMAP and TIR was a protective factor for DMAP. ROC curve analysis results showed that the area under
the ROC curve for HbAlc and TIR was 0.792 and 0. 763, respectively. Conclusions; HbAlc and TIR are both related to DMAP ,which

can predict the risk of DMAP.

Key words | diabetic microangiopathy ; glucose time in range ; glycosylated hemoglobin
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F1 2 A—MEBFMIBEIRLE
Vil RS % 5 ‘Y S HbAlc/% TG/(mmol/L)  TC/(mmol/L)  HDL/(mmol/L)
DMAP 4  59.13 £10.16 22 23 9.05 +4.66 9.81£2.16 1.94+1.15 5.14 +1.91 1.16 £0.38
NDMAP 41  59.58 £10.90 60 37 7.34 +6.20 7.70 +1.28 1.87 +1.26 4.32+0.97 1.20 +0.37
! 0.23 2.12° 2.49* 5.60" 0.31 2.22% 0.61
P >0.05 >0.05 <0.05 <0.01 >0.05 <0.05 >0.05
S LDL/(mmol/L)  Wi#iH/mmHg  #F3KH/mmHg SDBG/(mmol/L) MBG/(mmol/L) TIR/ % MAGE/ ( mmol/1.)
DMAP £ 3.09+1.59  133.80+18.63 80.20=11.56  3.27 +0.86 10.11 £2.21  50.22+20.62  6.84 £2.24
NDMAP £H 2.59+0.84  130.22+18.04 79.53+10.90  2.51 £1.08 8.80+1.70  69.99 £20.10  5.81 +1.58
t 1.66* 1.09 0.34 4.15 3.72* 5.41 3.15
P >0.05 >0.05 >0.05 <0.01 <0.01 <0.01 <0.05
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DMAP ETIR R 0.016 >0.05
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DMAP MAGE 0.233 <0.01
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K% B SE P OR 95% CI
HbAle 0.620 0.161 <0.01 1.859  1.357 ~2.547
TIR -0.053 0.020 <0.01 0.948  0.912 ~0.985

2.4 ROC w1 & o #7 TIR,HbAlc % DMAP #) 77|
#4E  TIR Fi DMAP & A= XU () AUC i 0. 763
(95% CI:0. 681 ~0. 846, P <0.05), RIE N
0.733, % S M 0. 691, T2 Wi M 61%.
HbAlc Fll] DMAP &4 X9 AUC 4 0.792(95%
CI:0.702 ~0.883,P <0.01) , REKE K 0. 644, ki 7
JEH 0.928 , i fEIZWHE R 9. 4% . HbAlc FI TIR B
AT DMAP & A KUK 9 AUC M 0. 795 (95% CI .
0.705 ~0.885,P <0.01) , RELE N 0. 644 15 5
90.928,

3 itig

TIR 1 HbAlc 45 DMAP A 1k, EANTT1E R

B i A 7K 45 B 7 1 A . HbAle —ELAE N
ML B G bmife, S ) e N 25 2 ~3 S H Y
XA IR KT | TP S5 B S R] Py ot A 4 o sk SR L
AR IR PR A & R A BT T A (L
ARUHFFE 2%, HbAle 5 DMAP fF1E1IEAH KK &R
WA M ECIEHEIE Y] HbAle 5 DMAP 7175 B B AH &
e o logistic [\ 9 43 47 2. 78 HbAle 296 A &K 4
DMAP (7 fERG R &R, X 5 B i 557 9T 45
F—E, ROC HhZE 0 #H7 B /% HbAle X DMAP 45 4%
TR, {5 HbATc 75 5z W i 8 i 52 b
RGPy A A R, H 5 52 B H A A I R+
Yoo BEIRIE TR B i A 5 AU R T8 i
BSR4 MO 5 3 % S ma B8
Rl AIRs S LR N T L IR Tk 2R FA IR €5 e W )
BN AT REEEAL, 5 R A D B R AS , B fn
BT RORE M KA K™ . CHATZIRALLL 265 i 5%
5 PRSI e WA T S 1 MW OT 1075 P g 400 e
(A6 B A, LB 0k B M 2 0 ST F HbAle 2Z A
DMAP SR R 2, B8 S B SR il W% % 2048 b 1)
CGM fH N iz Az, COM $E 4L T 88 B 421 i 4L
(AR . (5 COM mT LA e i o i EL e
A B R R T % BN i HR AR DMAP 776 AH G
o A M R B PR I R IR K
V5 TIR K2 A 3¢, 5 SDBG, MAGE £ IE #f
X%, PEBFHESE TIR 5 DN £ 7UA 5, SDBG | iz
KA B iE 5 DN 2 IEAH ¢, 48K Spearman
FHOE o0 B 45 R 5 UL B 98 45 SR A, 25 R R
DMAP 5 TIR /K V27405, 5 SDBG ,MAGE £ IE
FHE .

TIR BT EOW fE T 3%, 18 COM 1y R
bR iz N B, TIR $8 /9 72& 24 h IR 7 B Ari



Wi E SRR 2023 54 A% 48 A% 4

FEL PN T o5 B T %) 0 L S B T I AR B 7 B ] 4
MR A NS B . AT HbAlce, TIR A] 2
BT 1 PN ) XA D8 0 28 1 O, 59 N L S I AR 7K
A TR A AR OCE ) I ELE T AT R T
JAEM K . BECK 457 I DCCT 7E 1 440 44 %
RFE & B TIR BEFEAK 10% , DR JF 8 19 G [ 2R 38
N 64% , i 8 PR IY & A KU 38 0 40% , TIR
5 DMAP S HIHE, LU 21 78 3 262 ] 2 BUBH IR
it ABIBFSE T & B0, TIR 5 DR 7775 3% 5615 DR
JEERRE A TIR A LT R, ARRBEGEIR B
TIR 5 DMAP 2 AH¢  TIR & DMAP F9{R 4 R 2,
ROC H1£e/3#7 /s T TIR X} DMAP %47 A Fi il
Wril, WA #4151 HbAle il COM 48 bRk & 1l
FH, AT LA G- i 5 1B 7K S48 ) K 24 7 28 1 94
# I AR 2020 R E 2 RUBE RS R iR TR E S R
8, HbAlc BEA CGM n] 4 £k Ifi b 45 B, 2R
HbAlc ikr, fH COM 45 5 &b 7= A7 {0 il 0% Bl i 47 i
SRR , R BEAR 5 A A EL AR R e sl 15 8
Kt e AEI2 T T . ARRMIFREA HbAle F1 TIR
IR s X DMAP A B4 0 B {6, 7] 58 54
AABING O ik — Y KA R — DR
TEIG PR H RZ A CGM LSS AR A1 HbALc 945 A
B, 7o 00 KA EA T A K& B I EZAEH

R GEIAFAETR T AL SARFEA R/

it — 2P RFEA &k # A TIR A1 HbAle 5

DMAP [J#5E, B Sk DMAP %4 DR il DN, {H

JEARESE AT DR M DN, AR 5E 23K % & A 1E

Bedps A, CGM W B[]y 7 77 28 i IR & 25 52 M) TIR

1 By, DTS M 43 B 235 SR AT A BE

[ & % X # ]

D] 8. 2 TR SR IS 5 IR 30 A0 06 R e L
WD AT D). A% HE2E K 2019,

[2] ANDERSSON E, PERSSON S, HALLEN N, et al. Costs of
diabetes complications: hospital-based care and absence from
work for 392 200 people with type 2 diabetes and matched control
participants in Sweden[ J]. Diabetologia,2020,63 (12) :2582.

[3] BECK RW, CONNOR CG,MULLEN DM, et al. The fallacy of

[4]

(5]

(6]

[11]

[12]

[15]

[16]

481

average ; how using HbAl ¢ alone to assess glycemic control can be
misleading[ J ]. Diabetes Care,2017,40(8) :994.
SEERN , . (2021 4F- 5% [ BE DR 24 2 B DR 25 22 1297 A
HEY fE[ J/CD ). i B2 v 245 (FBFR) ,2021,13(2) -
13.
] 2 TR BRAAS T (2017 40 [ 1], th SIS P R 2
#,2018,38(4) :292.
VR, AL, SR B T A ] RS R P s i) 5 4 PR
PR AL AR 2 B [ 0] ) N B R 22417, 2021, 49
(4):99.
BT, S0 KR, A RTATIE H b Rl A e ) RO £ i
ZLEE KPS DR A D0 R 2 XU ) A S AT (T ] v
MR IR 23,2022 ,38 (1) :20.
TROGEE 7, B, 45 WAk Il 21 3 KT ALINBE 8 3 5
AR R IBTSEL ) ] BB R N %R, 2021,29(2) :99.
CHATZIRALLI IP. The role of glycemic control and variability in
diabetic retinopathy|[ J]. Diabetes Ther,2018,9(1) ;431.
FUE BRER RN, 25, 2 BB DR £ 3 INUBE B B 38 45 5 MAU
BAHDCHE D] IR S5 2% 5, 2019,39(8 ) :1698.
EVF. AR FARIE R YA 2 OB DR 1 B Y A ¢
PEWFFE[ D], KA AOR %% ,2021.
AGIOSTRATIDOU G,ANHALT H,BALL D, et al. Standardizing
clinically meaningful outcome measures beyond HbAlc for type 1
diabetes: a consensus report of the American Association of
Clinical Endocrinologists, the American Association of Diabetes
Educators, the American Diabetes Association, the Endocrine
Society,JDRF international ,the Leona M. and Harry B. Helmsley
Charitable Trust, the pediatric Endocrine Society, and the T1D
exchange[ J ]. Diabetes care,2017,40(12) :1622.
BECK RW, BERGENSTAL RM, RIDDLESWORTH TD, et al.
Validation of time in range as an outcome measure for diabetes
clinical trials[ J ]. Diabetes care,2019,42(3) :400.
LU J, MA X, ZHOU ], et al. Association of time in range, as
assessed by continuous glucose monitoring, with diabetic
retinopathy in type 2 diabetes[ J]. Diabetes Care,2018,41(11) .
2370.
Pk e, WA, R W PR A BB A - AR A H A
Pl PR R T RO 5 BRCER B SRR BR ) ). A 48 B 2 7, 2020, 100
(38) :2961.
FP i 2 OB PR B VA TS E (2020 4ERR) () [J]. P ESEAE N
Rl ,2021,41(8) :668.

(AL 2m)



