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A clinical study of cardiac autonomic neuropathy with retinopathy and
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[ Abstract] Objective : To investigate the prevalence of cardiac autonomic neuropathy (CAN) with retinopathy and nephropathy in pa-
tients with type 2 diabetes mellitus(T2DM) and associated risk factors.Methods : A total of 203 patients with T2DM who were hospital-
ized in the Department of Endocrinology of The First People’ s Hospital of Yunnan Province from May 2022 to May 2023 were in-
cluded. CAN was determined based on the scores of cardiovascular autonomic reflex tests. According to the presence or absence of dia-
betic retinopathy (DR) and diabetic kidney disease (DKD) , the patients with CAN were divided into CAN alone group, CAN+DR
group, CAN+DKD group, and CAN+DR+DKD group. The clinical
data of all subjects were collected for statistical analysis using SPSS

26.0 software. Results: Among the 203 patients with T2DM, the
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(%% :202105AF150032) ; = i & % 4 7% % 15 Jk [E 2 F the four groups in age, glycosylated hemoglobin (HbAlc) , estimated

prevalence rate of CAN was 58.62%, with the prevalence rate of
CAN+DR, CAN+DKD, CAN+DR+DKD being 10.08%, 7.56% , and

10.92%, respectively. There were significant differences between

s KB B (%5 :202102AA310002) ; = & 4 2234 glomerular filtration rate (eGFR) , lactate dehydrogenase (LDH) ,
EF IR EFTAAFTETRYAR direct bilirubin (DBIL) , and the amount of time for blood glucose
£ 5 H R : https:/link .cnki net/urlid/50.1046.R.20240122.0846.004 levels in the target range over 72 hours(TIR) (P<0.05). The logistic
(2024-01-23) regression analysis showed that HbAlc (odds ratio [OR]=2.948,
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95%Cl=1.015-8.560, P=0.047) and LDH (OR=1.151, 95%C1=1.035-1.280, P=0.010) were factors promoting the development and
progression of CAN with DR and DKD; and DBIL (OR=0.057, 95%C1=0.005-0.658, P=0.022) , eGFR (OR=0.700, 95%C1=0.513—
0.955,P=0.025) , TIR (OR=0.877,95%C1=0.775-0.992, P=0.037) , and age (OR=0.550,95%C1=0.349-0.868, P=0.010) were signifi-
cantly associated with the development and progression of CAN with DR and DKD. Conclusion : Lower eGFR, TIR, DBIL, and age are

negatively correlated with the occurrence of CAN with DR and DKD, while higher HbAlc¢ and LDH are positively correlated with the

occurrence of CAN with DR and DKD. Therefore, more attention should be paid to screening for CAN with DR and DKD in patients
with T2DM with low eGFR, TIR, DBIL, age and/or high HbA1lc and LDH.
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MLH L LR DA R OCAR AR , T B ARG £ (in-
sulin resistance index, HOMA-IR) (HOMA-IR, iT5 /A5 . o8
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1.5 %itsFk

K SPSS 26.0 BAFHEAT G537  AF G IE S Y T
T ORHTIIEL £ bR 22 (v = ) FOR , RAFGS IS0 A 19 1k
R AT (U7 1R [M (P, P ) 1R o 4 HEIRAT &
TEZS AT RT3 28 SRR N SR F 7 22 0007 s AT 43 IE A3
FA B8 SR P AE S 808k A K- W K56, R LR ] Bonferroni
3 o TR BN 43 BU R | A1) 22 S LU R T
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[ A8 i A TEF 200 Logistic BI04 , 567K 1E a=0.05.

2.1 — AL IR AR i

e ABLC.D ZHHH HEAT B D 3R A0 A« AR R AR IR
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bilirubin, DBIL) \TIR \UACR . JR Z & (urea nitrogen, BUN) . ¥L
12 it L (lactate dehydrogenase, LDH) | bk B4 41 9 31 %% (lym-
phocyte count, LYM) | — il B R Jit J5 2 2 (triiodothyronine,
TT3) B = il B IR IR R SR (free triiodothyronine , FT3) | bR
W M 2 1 (microalbuminuria, MA) | R JJL BT (urinary creati-
nine, uCREA) .24 h JK 2 [ & i (the urinary protein quantity
in 24 hours, UAER) 45 [ 3 22 5 1 G4 B X (P<0.05) . 1
44 rh % 22 RAA ST E R LR ER o B BEAT P LU, &
B LYM.NLR /£ A 405 B Z 0] 22 5 A5 g it 27 2 L (P<
0.05) ; MA .UACR .eGFR.Cr7E AL 5 CAZ M H A 41T
3 X (P<0.05) ; HbAlc, INS2,DBIL.MA ,uCREA . UACR
UAER NLR.TIR7E A 415 D 4 2 ] 22 5 e 24 2 L (P<
0.05) ; 4E 0% \MA (eGFR .Cr7E B 5 CH Z A1 2 5+ A G i
HL(P<0.05) ;4F % \DBILINS2 7E C 415 D41 Z A 22 A 4¢
I8 L (P<0.05) ; INS2 . MA ,UACR.TT3.TIR7EB 415 D
2z 025 34 it # 5 X (P<0.05) , 1 LDH . BUN FT3 7 i/
ATLH B PO, 22 5 A ge i 7 L (P<0.05) , (H PR 9 L 45 Bt

ZERTG I FE L (P>0.05), L% 1,

%1 CANL5DR.DKD #&E— MBI R ELIEFRE B x £ 5;M, (P, Pg)]

EiE7n A4 (n=49) B4 (n=12) C41(n=9) D4 (n=13) F/H/CE  PIA
IR () 59.06 + 11.60 54.17+9.38" 66.67 +9.10" 52.92 +6.26 3.814  0.013
R (4F) 9.00(4.00,13.50) 3.00(1.00,11.50) 10.00(2.00,16.50) 12.00(10.00,13.50) 5348 0.148
LDH(U/L) 152.00(137.75,164.25) 156.50(144.00,173.25)  165.50(148.50,230.50)  173.00(154.00,221.00) 7.888  0.048
FPG(mmol/L) 7.10(6.05,10.15) 8.20(4.40,12.60) 5.60(4.95,9.20) 10.50(7.30,13.35) 6.599  0.086
HbAlc(%) 8.89(7.21,9.62)" 8.69(7.36,10.22) 7.91(6.39,12.05) 10.71(9.04,11.36) 8.196  0.042
DBIL(umol/L) 3.80(2.80,5.40)" 4.00(3.40,4.38) 4.1(3.40,6.70)" 2.70(2.45,3.35) 11.713  0.008
INSO(pU/mL) 4.73(2.35,8.86) 5.96(2.58,9.27) 7.80(1.92,18.91) 2.12(1.05,3.94) 7759 0.051
INS2(pU/mL 27.02(14.94,42.14)" 27.76(16.70,53.19)* 29.62(18.45,71.89)" 10.55(4.86,17.56) 14375 0.002
MA (mg/L) 11.00(11.00,12.30)™ 11.00(11.00,11.00)* 53.20(11.00,323.00)  324.00(56.75,1760.00)  43.756 <0.001
uCREA 9 110.00 7 280.00 8918.00 5413.50

(wmol/24 h) (5729.00,10 287.00)" (6 136.00,9 761.00) (4974.50,10 104.50) (3646.50,7 631.75) 7930008
UACR 1.29(1.10,1.97)" 1.51(1.20,1.65)" 22.16(7.10,94.01) 54.79(16.35,269.97) 33.577  <0.001
eGFR 101.25 + 16.22" 105.23 + 18.52" 66.40 + 23.60 78.40 + 33.18 16.544  0.001
UAER 126.00(102.50,180.25)* 160.23(68.00,181.80)  471.08(251.95,138.82)  227.50(252.50,527.28) 16461  0.001
Cr( pmol/L) 66.00(50.50,74.50)" 57.00(52.50,74.75)" 99.00(74.50,123.50) 86.00(57.50,140.50) 13.498  0.004
BUN (mmol/L) 5.70(4.90,6.45) 5.30(4.15,6.68) 7.70(5.45,9.60) 6.30(5.25,9.55) 8.247  0.041
LYM(10°/L) 2.30(1.90,2.78)° 1.67(1.42,1.91) 2.24(1.51,2.44) 1.84(1.42,2.26) 14.063  0.003
NLR 1.51(1.18,1.82)* 2.36(1.91,3.02) 1.52(1.20,3.24) 2.10(1.73,2.82) 19.307  <0.001
FT3(pmol/L) 4.17£0.55 432£0.82 431£0.73 3.65 + 0.65 3176 0.029
TT3(pmol/L) 1.40(1.31,1.53) 1.48(1.32,1.79)* 1.44(1.33,1.65) 1.31(1.16,1.37) 9.405  0.024
TIR (mmol/L) 71.77£18.19* 7250 £19.11° 67.46 = 18.25 44.28 +30.50 6.075  0.001
VFA(em?) 63.50(46.25,89.75) 62.00(45.00,112.00) 90.00(63.00,142.00) 54.00(38.00,60.00) 6.442  0.092

Hra, S5 DY LI, P<0.05;b: 5 CH ILE, P<0.05;¢: 5 B4 HLEL, P<0.05
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0.513~0.955, P=0.025) .TIR(OR=0.877,95%CI=0.775~0.992,
P=0.037) 5 HEZAELEREEMME;ANS CAME, LDH
(OR=1.135,95%Cl=1.011~1.274, P=0.031) 5 H 2 IF M6 ; %
{ i) DBIL (OR=0.172, 95%C1=0.033~0.902, P=0.037) .eGFR
(OR=0.712, 95%CI=0.516~0.984, P=0.039) 5 H: & 17 # % ,
W2 . F3, HhB kM BHRH S CHBFMIL, eGFR
(OR=0.692,95%C1=0.492~0.973 , P=0.034) fi 7K V-1 A% , Hi ok
A UG 8 o

%2 CAN L5 CAN &3 DKD & Logistic [E 35 #7

ES B SE  Waldx> P OR  ORM95%CI
eGFR  -0.339 0.165 4240 0.039 0712 0.516~0.984
LDH 0.127 0.059 4.635 0.031 1.135 1.011~1.274
DBIL -1.763 0.846 4.336  0.037 0.172  0.033~0.902

%3 CANL5CAN&F DR.DKD &% Logistic B34

SES B SE  Waldy> P OR  ORM95%CI
AEHY 0597 0233 6.585  0.010  0.550  0.349~0.868
eGFR  -0.357 0.159 5054 0.025 0.700 0.513~0.955

LDH 0.141 0.054 6.674 0.010 1.151 1.035~1.280

DBIL -2.873 1.253 5.261 0.022 0.057 0.005~0.658

HbAlc 1.081 0.544 3950 0.047 2.948 1.015~8.560

TIR -0.131 0.063 4.345 0.037 0.877 0.775~0.992
3 3t i
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Ve FE 2 AEE O i A RS (57 MO 30/15 L
B IRV 02 Valsalva ShAE v F8 58 . 57 BN
Wi FE 2245 5143 2 43 K LA )27 CAN, & B1 325
% T2DM 5 T CAN fE %K 64.0% , 7 1] CAN &
Jf DR.DKD [ & 4 53 5l K 35.4% . 5.0%, 1 12
CAN & Jf DR .DKD [ & 353 51128 56.7% . 13.6%

Pan Q ZF9%F b 5T 17 2 048 7] T2DM £ 2 % FH 4 15
Ewing il 50 45 5 5 5 N2 Wb ife , 45 % K L CAN &
A= %4 62.6% , CAN 4 Jf DR \DKD H fi% #2531y
22.2% .8.66%. 4T, &k = CAN [F] B A I Z Fhi
078 5 A ER R I AH 98 o ARBIFGE A, B el
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Hu X ABE RS W TR 22 5 G
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-, 1 CAN 42 /2 DKD . DR % A= At 2 57 5000 15 56 (5]
R, H 5048 M iR & CAN &5 i [A] 25 A 26
WF5E 6 % Bl CAN 5 DR \DKD =& EA ML G K
P2, WA AT B AT A W PR Hp L ) [
HbA lc MUK | ILAG BMIJE B R BR S5 5 Z A1,
AR A AN A 39 R g I A ik S
D RS, ARWE5E & B, AR08 1 by 52 mi) W BR 9 T i
BFWRAN— DA EHE R, CHRH TR EAE
CAN FAEBEAE I B A i B R ik 5 H
I 2 B 90 45 2R — 2, (B 2 CAN [m] i 5 Jf DR
DKD i, 4% #% > DR\ DKD {4 £ F0i (R -, 76 2748
SEATH AR 5 D AR OC R ECH T, R AR Y
/N CAN JBE 75 5 97 DR \DKD , Z 45 R % 18
CAN 119 o3 B 6] A O, 1Bk 78 2 1 W DR s F8. 35 FE W)
L EUR RIS AT RN P CAN, 2 5 4E T2DM % 0F
K5y KA CANM, SRR A 445 Sl vl R 55 8 AR s X
CAN M52 M AR R 3 TP U B AR R TR T D 28
AT G B PRI IS B AR RS 1 % SR A
1) AR B ARG 5% BE Ak, ASHIF 5 3o & B | I
fE RS H RS = H Z MM C R, % EH R Al
A5 R R FH 24 S A oG
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DR .DKD 2 #i Z955 78 ) T2DM S5 & (1 I35 2 h i &
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B 1EH 1Y T2DM B 35 19 B il 45 5 22 (F2. 48 DKD F1l
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TEHE B, T2DM 1] 582 H 40 i X7 A 53 1) R E I
N PR , RAEFE IR R A R SR R h A
VB T 5 8 1 Y0 27 4 s -5 00 PR B FL O R AT —
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