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[ E] BH  SFERE B s E P sE (TIR) 5 2 BUE R BE OIE A EAZA8 (DCAN) A, AiE IR

2019 4F 11 J % 2021 4F 3 7 AL Z BB RS IS A ML B 58 N 20 i BHE B 9 343 4] 2 BUBE PR B 5 ARAE Ewing IR 45 004 8% 71
SR PRI O B E A A2 (DCAN 41,0 =201) 5TCHE RO NE B £ 24841 (NDCAN 41, n = 142) , LR P2 B8 8 I R AR
PR R Z e iR 22 5, RAZ 2 logistic [B]I0 4387 DCAN 5 1 fE e IR 2, 38 33 321208 TAEFRRAE (ROC) il 26 43 B 5% 1 R 36 &)
DCAN [T E . 4558 DCAN 4LBRFAFH BRI RE SR AR EILEF LG 73 b 3h iR 22 (MAGE) (s bRk | ibiAs 5 2R
B OB MK P H5 FR %8 NDCAN 20 %, TIR $845%88 NDCAN 4 %, B2 25 A Giit 245 L (P <0.05) . logistic [8] 943 #r
R MAGE J& DCAN [ fa e AR (L 43k 1.055,1.319) , TIR J& HARY R 2 (L #H 0.963) (P <0.05), ROC
Mk s Bl PR R TN DCAN B2 F 1R (AUC) SH0. 643, S22 i{E R 4. 50 4R s AR 54 43 51k 72. 60% \53.50%
MAGE Fiijll DCAN (] AUC 24 0. 630, 5 fE 2 Wi{E 4. 46 mmol/ L, BUEF F4F 5 B 43 514 50. 70% .69. 00% , TIR il DCAN ) AUC
0. 684 FAFZWHE N 76. 48% , SRR ARS8 4003k 71.10% \59.20% (P <0.05), £ TIR 5 2 BUREAO % DCAN &K
WYIAEOC R ILAR 2, TIR B i 3K B Tl R I DCAN f XU A
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[ Abstract] Objective To study the relationship between time in range (TIR) and diabetic cardiac autonomic neuropathy ( DCAN)
in patients with type 2 diabetes mellitus. Methods A total of 343 patients with type 2 diabetes who were hospitalized in the Department of
Endocrinology, Hefei Hospital Affiliated to Anhui Medical University from November 2019 to March 2021 were selected. According to the re-
sults of Ewing test, the patients were divided into two groups: diabetic cardiac autonomic neuropathy group ( DCAN group, n =201) and non —
diabetic cardiac autonomic neuropathy group (NDCAN group, n=142). The differences of clinical basic data and multiple indexes between
the two groups were compared. Multivariate Logistic regression was used to analyze the risk factors of DCAN patients. The predictive value of
influencing factors to DCAN was analyzed by subject working characteristic (ROC) curve. Results The age, course of diabetes mellitus,
UACR, MAGE, SD, CV and MG in DCAN group were higher than those in NDCAN group, while TIR index was lower than that in NDCAN
group( P <0.05). Logistic regression analysis showed that the course of diabetes mellitus and MAGE were the risk factors of DCAN (odds ra-
tio 1.055, 1.319 respectively) , and TIR was the protective factor (odds ratio, 0.963). The ROC curve showed that the area under the
curve (AUC) of diabetes mellitus course prediction DCAN was 0. 643, the critical value was 4.50 years, the sensitivity and specificity was
72.60% and 53.50% , respectively, and the AUC of MAGE prediction DCAN was 0. 630, the critical value was 4. 46 mmol/L, the sensitiv-
ity and specificity was 50.70% and 69.0% , respectively, the AUC of DCAN prediction was 0. 684 , and the critical value was 76.48% . The
sensitivity and specificity was 71. 10% and 59.20% respectively (P <0.05). Conclusions TIR is closely related to the incidence of DCAN

in patients with type 2 diabetes and is a protective factor. The acquisition of TIR data is helpful to the clinical risk assessment of DCAN.
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BEE AR AR 1 7K B 1, FR DR I 17 R %6
CRTFE 11.20% " o BEPRIGOIE B 40 2057 ( dia-
betic cardiovascular autonomic neuropathy, DCAN) 1
WE DRI ™ EE S T R E 2 —, HAT M k2 A 8026 7
2, FELATRB R (1) K e ROk el o AR SR I iF
gy R, 2 O R ( type 2 diabetes mellitus,
T2DM) f % 1 DCAN H 2 W 27. 50% ~73.00% , L
DCAN [ A A ToREAR O WUREZE B AT BB O, HE 5 4F
ST TR 2695725 (non - diabe-
ic cardiovascular autonomic neuropathy , NDCAN) & & 19
SAELL b PR, A A B PR 3R HAT o PR S
HIHETE H bR Hl A IR E] (time in - range, TIR) £y 1L
BRI Foprists, CAH 25 RIS IR
T Y I A O K E R AR OG, L H FT R T TIR &5
DCAN AHICHE R i PRAF 58580, A BT 5 40008 3o PR3]
TIR 5 DCAN fAH 5, Jy T2DM & #% DCAN fr) 5 1]
Bis A S Al RARE o

1 WH5F*

1.1 B4 $EEL 2019 4F 11 [ % 2021 4£3 A 4%
R K 22 B8 A I8 BS BE 79 20 06 B 43 B 1 343 44l
T2DM EEVE MRS, A Bt 56 35 2 4 mops
HRHE Ewing 150 25 506 T 4 & 43 2 DCAN 4 (n =
201) 5 NDCAN #H(n =142)

1.2 WA SHEBRARIE A9 ARRYE  FF S 1999 47
TAEZ T2DM 2R . HERR AR v D H Al 2%
YRR DRI 83 s QW s 2k I R s @il 3 Hip
48 /N R FH 52 WU SR 1 25 ) 5 (O FIR IR T RE 57
M8 55 OA TARENE , 1T Ewing 5607776 XU
o PTG & YA R 6 R 1 R A I T Ak 8
Yo AWML L RERIR2E I A M B Be e 21 25 0

Sttt
1.3 Jyik
1.3.1  Ewing il{B0#ME KIESr  OFFEITOR: %

ARET ML >0 /53R 58 (HERR O AL O
DIREANGE) s QBR7A i HE 25 « I £ 8 2 s BN I
JE SR Ve HE 7 Bt S, T 1 min P BRSO 0 s, Y
475 F B > 20 mmHg 5 & 5K F T [ > 10 mmHg 25 &
s OB P EMFLL A 11828 3 min J5 37 R
ML, U4 FH =16 mmHg K iF %, W4 T <
10 mmHg}y 53 5 s @R B0 8003 22 . > 10 K/ 4

Type 2 diabetes mellitus ; Diabetic autonomic neuropathy; Time in range

MIEH, <10 W3R, K@) @55 55
145, @% 12 0. 2 Bl ESsw Hsr =2 5
HI%E Jy DCAN,

1.3.2 Wigedets W szl v AR I BRI v i
PR 0 B i BT B 45T R 45 £ (body
mass index , BMI) ; i8035 Fi 1 o5k SRR ZUTE 311, 45 1 WA
KA ATIEYORE, 2555 > 8 h, YK H 5 R hl B ik
1ML 2% G0 23 A5 1fi 4 ( fasting blood glucose, FPG) (%5 fii C
BK B I 2173 B (hemoglobin Alc, HbAle) | = [k H il
(triglyceride , TG ) . 5\ JH & ( total cholesterol , TC) %%
FENREE H (low — density lipoprotein, LDL) | & % E g &
[ (high — density lipoprotein, HDL) | [fil JK g (uric acid,
UA) [ LT ( serum creatinine , Scr) ; 88 BUR R, 86 00) R
H & H ULEF H (urine albumin creatine ratio, UACR)

Sl MUE NI - XoF BT A7 52 38 AT 4 2 Bl 2 A e
I, 45 H D 4 IR IR MR AL IE . B3R S min 5
etk 1A MEE , 72 h Hd 5k 864 AN I , FRHK
I R A TIR 4 %9 0% T H ARG A I 18] (time
below range , TBR ) K - Il ¥ 1% 2l i ' ( mean ampli-
tude of glycemic excursions, MAGE ) | Ifil ¥ 75 S5 2 %4
(coefficient of variation, CV ) , 3 3 Ifii. ## 7K % ( mean
blood glucose level, MG ) . Ifil 4 #5 i 22 ( standard devia-
tion,, SD ) S AH G MR ShHE b o
L4 SEibagdiik B SPSS 26. 0 B fdxd B kA7
Gt oA A A IEAS AR BRI, & £ 5 ORI
FEBCR ] ¢ R, AR IR0 AT TR BERHEL M (Pos, Pis)
FR LA HEBER HIAE S 4 Mann — Whitney U 650 5 71
BRI R R Ry Wi, SRATZHE lo-
gistic [1]953 47 DCAN RGP R , 2 32 i AR ?
fi. ( receiver operating characteristic, ROC ) ifj ¢ 43 #r #H
FAEPRZ W DCAN i RAEBUE AR 7 . PLP <0.05
2R BAGI R L

2 R

2.1 WLLEBE TR ARTETIENA 343 7]
F L Hop 5k 222 ], 4o vk 121 5], DCAN 201 {5, ND-
CAN 142 fi], DCAN [i #%% % 4 58. 60% (201/343)
DCAN 4 fR54F#4 19 ~82 % \NDCAN 4 [ Z4F 5 21 ~
87 % MR A ST E X (1=1.975,P <0.05),
WAL A BRI FE L UACR 2R A ST E L (P <
0.05), WFE1,
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Fehr DCAN #(n =201) NDCAN #{(n =142) /A P
PRI (% ) ] 3.448 0.063
g 122(60.70) 100(70.42)
4k 79(39.30) 42(29.58)
AR () 59.84 +11.97 57.20 +12.48 1.975 0. 049
B PR R (4E) 9.00(4.00,14.00) 4.00(1.00,10.00) ~4.518 <0.001
Wi 45 1 (mmHg) 139.56 +19.29 137.48 = 16.61 1.040 0.299
£F3K I (mmHg) 81.13 +11.94 82.68 +10. 65 ~1.235 0.218
BMI(kg/m’) 24.96 +3.21 25.38 £3.25 ~1.165 0.245
FPG (mmol/L) 9.69 +4.37 9.78 +4.89 ~0.184 0.854
23 C Jik (ng/mL) 1.84£1.23 1.97 £1.10 ~0.945 0.345
HbAle(% ) 8.94+1.85 8.87 +2.29 0.272 0.793
TG (mmol/L) 1.98 £1.89 1.84£1.52 0.718 0.474
TC(mmol/L) 4.45£1.22 4.37£1.14 0.632 0.528
LDL( mmol/L) 2.60(2.10,3.31) 2.64(2.20,3.21) ~0.073 0.942
HDL( mmol/L) 1.14 £0.36 1.11 £0.27 0. 693 0. 489
UA (mmol/L) 324.70 +100.25 315.40 +88.93 0. 886 0.376
CREA ( mmol/L) 63.50(54.00,78.25) 65.30(53.93,76.75) ~0.054 0.957
UACR(mg/24 h) 10.9(5.55,55.3) 8.05(4.78,18.00) ~2.379 0.017

Vi BMI g B PR R, FPG 25 IR , HbALe i I 208 19, TG Sy 1k HF i, TC g S JIH [ Bz, LDL g % 2 B2 NG 26 4
HDL Sy 5 8 HE S 8 11, UA SRR, CREA AL ULRF, UACR Ay R 11 25 (T WLSF L .
2.2 P MBSl M BEACE B PR HBGER A GeitA IR AR (AR % B i 2
MAGE SD.CV MG K& TIR #ATHAL, 25w A 4iit#E  UACR \MAGE.SD,CV MG TIR) {0 B 224, ¥4 1%
X(P<0.001), WA2, ZELAE, R Enter 35847 2 R logistic [B1J9 534, 4
2.3 ZPE logistic [FIIN50H DCAN (/@B R K SRE/RBERAR TR MAGE J& DCAN fyfg A&, TIR
sy DCAN (NDCAN =0,DCAN =1) Sy Az H 4] EHAPHE(P <0.05), WAL 3,

F2 TOABE MR MAEATE LR

FeFr DCAN 2 (n =201) N -DCAN 4 (n =142) VAN P

MAGE ( mmol/L) 4.47(3.17,5.95) 3.76(2.67,4.82) -4.104 <0.001
SD 2.05(1.65,2.60) 1.80(1.34,2.20) -3.795 <0.001
CV(%) 23.30(19.35,28.47) 22.31(18.39,26.56) -2.041 0.036
MG ( mmol/L) 8.82(8.01,9.84) 8.10(7.17,8.89) -5.428 <0.001
TBR(% ) 0.00(0.00,0.00) 0.00(0.00,0.00) -0.688 0.492
TIR( % ) 72.40(56.88,85.71) 85.26(72.87,94.45) -5.813 <0.001

TE :MAGE Jy~F-2 U I 2l B2, SD Ay MM ARE2E , CV A MUOBEAS 57 22 85, MG Sy ~F- 25 LB /K7, TBR S 4 28 WA T H A i LAY
], TIR Ay 4 A AE H AR v [ AR a]
%3 DCAN K Z EZ logistic 135347

i OPEES ¢ PR R Wald y* {& P OR 14 95% ClI

AEHRS 0.000 0.011 0.002 0.964 1.000 0.979 ~1.021
bR S 0.053 0.020 7.375 0.007 1.055 1.015 ~1.096
UACR 0.001 0.000 1.783 0.182 1.001 1.000 ~ 1. 002
MAGE 0.281 0.119 5.572 0.018 1.324 1.049 ~1.672
SD -1.197 0.758 2.498 0.114 0.302 0.068 ~1.333
cv 0. 046 0.069 0.451 0.502 1.047 0.915~1.198
MG 0. 159 0.258 0.378 0.539 1.172 0.706 ~1.945
TIR -0.036 0.017 4.451 0.035 0.965 0.933 ~0.997

- UACR S JR A E LT L, MAGE Sy ~F-8% i bl % 2l 8 52, SD O MUBEAR HEZE , CV O B AR 57 2R 550, MG O F- 27 g K -F, TIR
AR F AR R PN I 1]
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2.4 BEIRWHGHE MAGE TIR #5455t DCAN H 35 (1
ROC fh&tr AR R i 2 . MAGE [ TIR Jy 4555728
i, LUE T DCAN RS &, 2 BE(T ROC 4y
B, SRJG TR ZPE AR R, 29848 B KM A A2 W
LER TR W PR 1 \MAGE 4545 ROC. il £& T 1 £1

(area under curve, AUC) 23512 0.643 0. 630, f {32
{53518 4. 50 4F (BUREE 72. 60% |, ¢ 57 BE 53.50% ) .
4.46 mmol/L( BB 50.70% 4% 5 i 69. 00% ) , TIR
E4r ROC 19 AUC S/ 0. 684, 5 fFE 12 Wi{H ly 76. 48%
(BURFETL. 10% FE 5 59.20% ), WL 4 8 1.2,

x4 WERFHEMAGE,TIR 3 DCAN £/ ROC fi £ 5317

EiELzD AUC FrUEiR P1A 95% CI U (% ) FEFBE (% )
B PR g g A 0.643 0.030 <0.001 0.583 ~0.702 72. 60 53.50
MAGE 0.630 0.030 <0.001 0.571 ~0. 689 50.70 69. 00
TIR 0.684 0.029 <0.001 0.628 ~0.741 71.10 59.20

T : MAGE Sy~ 24 i e sl 2, TIR S 45 4 BE H PRy I ], AUC D 2R T AL

ROC fh#k
th 45 495
—TIR
— B Hg
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1-HRE
1 TIR $5F5%) DCAN 5 A BN (E Y ROC i Zk
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145 RE
B2 BRI MAGE X DCAN U i Bl A6 ROC ik

3 itie

DCAN B bR £ ™ 5 A8 PR I K E 2 — , ™
HN AL BECAE RO WAL, B IR RRAE . A

WF5EH, DCAN ) £ 3R 75 1% 58. 60% , 5 [ P9 M if
Fe7 Y g, W R IR AT H R R B,
DCAN £ F 5 AR 55, 4 PR 7 2 o I, UACR. 1
T S W DR T R B R AR R K R
FMUBETETTRE 1825 T 5 KA [ E RS . DCAN
Sk PR B R UM AE I & 5E , UACR 5, 7] BB
WHRH DCAN KA R k. SH X"
ZERAMML, A, AT BEgT ) B R A
TG 45 DCAN & %, (HI R BFFE 1045 e IF 4 & 9
DCAN 5 FPG HBA1C BMI,TG A, A g S REAS
BB K ADFRERIE SR, Wi 5 LE g
FRUAR AR LU 42 2% R TG 278 L (P >0.05),
T D5 DR T R S DR A A BRI T — 2 1E 7E IR
SAIRLC A2 IR L, LI B 2 KLY 70 L ACET Al
ARB 245, FEGER 0 IR B 25 R i B oE A
I AIRI IS T RE S P — E R 2. 3
g3 B N BE R Ok I H I 0 S, B s R R T 25
PEAT B, 1697 2 )5 0 MU HE AR 0T Tk 36 4% 5t 45 7
SR, (A5 R T 5 WLEE 5 DCAN #8315 5+
WA A
TIR R — A s Wb PR o 2835 100 42 il 1 8 45
i, 2020 43 [ b PR s B 2 A 10 OFf IR B2 221297
FRUEY L K TR [E 2020 it T2DM FiiadE e e W
fifi 7 TIR 76 MU PEAL HP A S LA . TIR 505 PR 9 12
I R E A — 5 AR ST, AT AR S B JR 3 18 1k I o
TP T2 —. MAGE Bk b2 Al B P9 s 3
HRs 4 bRz —,SD 5 CV AL, RIEL AR, Fm i
W SR . ASBFE iR , DCAN 240 MAGE .SD }% CV
YT NDCAN 41, R A 5 it2# 3 L (P <0.05) , 42
7 DCAN 835 15 3 3l K 5 73 4b DCAN 41 MG #5 i,
TIR 8%, 22 54 Gi i3 7% L (P <0.05) , %] DCAN
HAH AT RE K WAL A B BRSSP . 2P & logistic [A]
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94347 3, TIR 2 DCAN BR300 R 25, 8 B o 05 2
MAGE 24 DCAN fyf i R 2, $78 H P o sk b
PRI Y T2DM 35 T 5 & /£ DCAN, 1fijf TIR %
T AR AT A DCAN (&% B NA BFse ™ R,
MAGE J& HbAlc ikF5 #4530 T2DM ' 9 i 2 (14 5 22
SR 2, 53 4h Kim 250 %t 284 fi] T2DM H % D47 F
%@ ,10% () TIR FH 5 DCAN [ 7™ 5 A2 B 2
M ABFFEIE—2 381 ROC i1k v] 1, TIR i 2
Wi DCAN i) AUC K 0. 684, fx 12 Wy 76. 48% |, ik
TR AR B 43 3R 71, 10% \59.20% |, 3X S 45 L
UESE T TIR M i i 215 DCAN K,

AW BETT S — T W T BIF 5T, A7 7E— 2 Je PR -
OAMFFT A MWL 3 d, AT RETGIE S e & A+
S B S B . @ RARRAR B AN, R AR TIR 2 W
LAY BT G T . X SR S AE A R
— L HIBIESE H e

2k LR, B PR 9 9 B A1 MAGE J& T2DM & A
DCAN 1y fa [ Bl &, TIR Sy AR 4 W R, B, 78
T2DM F 5 1 R B b, RN G HBALC I U
Bl $E i TIR MR E 2, IR B X+ TIR Ak bR i &
H R WITT Ewing I 57 5 DCAN, 2R & 31 B A
Jr &4 = B TIR, DU I8 1 i B FTAE 28 DCAN & A&
RIE,
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