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[ Abstract] Objective  To investigate the risk factors of type 2 diabetic peripheral neuropathy ( DPN)
complicated with microangiopathy. Methods A total of 197 DPN patients hospitalized in the Department of
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were retrospectively reviewed. Patients were divided into groups based on whether they had concurrent microvascular

Endocrinology of the First People's Hospital of Yunnan Province from November 1,

complications: 66 cases in the pure DPN group, 45 cases in the DPN combined with type 2 diabetic retinopathy (DR)
group, 50 cases in the DPN combined with type 2 diabetic kidney disease (DKD) group, and 36 cases in the DPN
combined with DR and DKD group. General conditions and relevant clinical indicators of the patients were collected
to analyze the factors influencing the combination of DPN with microvascular complications. Results The
prevalence of DPN alone was 33.50%, DPN combined with DR Was 22.84%, DPN combined with DKD was
25.38%, and DPN combined with DR and DKD was 18.27%. In the four groups, age, disease duration, history of
hypertension, systolic blood pressure ( SBP), estimated glomerular filtration rate (eGFR), creatinine ( Cr),
blood urea nitrogen (BUN), albumin (ALB), albumin/globulin ratio (A/G), free triiodothyronine (FT3), fasting
C—peptide (C-P), two hours of C—peptide (C=P2), fasting insulin (INS), insulin 2 hours after a meal (INS2h),
time in range (TIR) for glucose, visceral fat area (VFA), and standard deviation of NN intervals (SDNN) for sinus
rhythm all show statistically significant differences ( P < 0.05). The results of logistic regression analysis show that
compared to DPN patients, age (OR =0.882, 95%CI: 0.814 ~ 0.956, P=0.002) and eGFR (OR=0.934, 95%CI:
0.886 ~0.985, P=0.011) are protective factors for those with DPN and DR, while SBP (OR = 1.030, 95%CI:
1.003 ~ 1.058, P =0.028) is an independent risk factor. When comparing DPN patients with those who have DPN
and DKD, SBP (OR = 1.026, 95%CI: 1.001 ~ 1.052, P=0.042) is an independent risk factor. Comparing DPN
patients with those who have DPN and both DR and DKD, FT3 (OR = 0.468, 95%CI: 0.224 ~0.976, P=0.43) is
a protective factor, while SBP (OR = 1.029, 95%CI: 1.000 ~ 1.059, P=0.047) and VFA (OR = 1.027, 95%CI:
1.006 ~ 1.049, P=0.013) are independent risk factors. Conclusion Elevated systolic blood pressure and visceral
fat are high-risk factors for the development of microvascular complications in diabetic peripheral neuropathy (DPN ),
contributing to the occurrence and progression of microvascular complications in DPN.
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DR B = M A 55— N R BE BE IR B %l B2 0 gk
i b IR RRAR IS W, AR b BB PR I
TP R (2021 4ERR) ) B, DKD S fEHERR HoAl
J PR RS 1 B AR R D0 T, DR A 1 A /PR AL
i e B (UACR) =3 mg/mmol 1 (28) 145 A9 B /NER
€ 3 2 (epidermal growth factor receptor, eGFR) <
60 mL/(min - 1.73 m®) {¢2E3 > A DL B2, R
I A7 TC B I Il 48 s 78 A8 ) B 4l DPN 4
66 Bl (A 41), DPN 5 3f 2 B F s 1 1R 190 5 78
(DR)4H45 #1(B 41), DPN &I 2 BBk e ok B s
(DKD) 4150 5 (C 41), DPN & Jf DR. DKD 41 36
(D 41).
1.2 MRAE
121 REFBGE AR EERL, U
B AR TR BERRE R . IR
WA R RIS, Br . BERR . EHL
122 LBWEKRERFR LREIMHE: GFR,
BUN. Cr. ALB. A/G. C-P., C-P2, INS., INS2h,
TIR. SDNN, VFA. %5 Ifil ## (fasting blood glucose,
FBG) % J& 2 hIfiL # ( 2 hour postprandial plasma
glucose, PPG) . M fb Il 2L & F1 ( glycosylated
hemoglobin, HbAle). JR& (uric acid, UA). HIH
=g (triglyceride, TG). &LAHIE EE (total cholesterol,
CHOL) . 7 % B 5 & 11 JH [& BE (high density
lipoprotein cholesterol, HDL-C)., X% i & H M
I (low density lipoprotein cholesterol, LDL-C) .
& FFOIR AR 8 2% ( thyroid stimulating hormone, TSH) .
L7 U7 S H R IR 2R (free thyroxine, FT4).
1.3 ZitFAE

K H SPSS26.0 B BTG b, B AT A

P HEAT IEAS TR S0 F 7 2255 HER G, 456 R4
AT AT B T8+ ARt 22 (R 2 s) Rom, AT
HIESS T REEBRH M(P,s, Ps)FRoR, 11K
BE LB E 0% [n(%)] Fom. 4 U8 7F
B IES AT 255 R S R O 2238, W
W EL 3R A Bonferroni K56, AFFA IEZ 7070 FU%L
PERFH K-W #6556, PHI LR Bonferroni #6556, 11
BOBHE LLECR ] R x COIRRGERID x 2 K 4T
it T, R x CHVERERPI M LL R H Bonferroni
Ko . R JCF £ It Logistic [0 )9 43 #7 E 17 ikt
SLIEE R R T, P<0.05 £nRERA G #

2 H#ER

21 EFEER

197 4] DPN (£ 35 H, HL4f DPN [ % R R
33.50%, DPN &3 DR 5% 4 22.84%, DPN
4 Jf DKD Y 5 9% % &y 25.38%, DPN 4 Jf DR.
DKD [ 85540 18.27%.
22 4HABEERFRITLE

4 BFENPERN . E R . RS R
HURH x2 X, HA I x2=5.519, P=0.137),
Wz ks ( x2=6.701, P=0.082). I ( x2=3.876,
P=0275) 2R LGt 2 L (P> 0.05), &k
H( x?=8.885, P=0.03)EFHZEIT*EX(P<
0.05), XI 4 2B H A Gt 245 U R T PR L
B, KRB R L 2% 5 7E DPN & Jf DR 5
DPN & DKD B E M EZR A G I E X (P<
0.05), W3 1,

R1AHBEERBERSH (0(%)]

Tab.1 Basic information analysis of four groups of patients[7(%) ]

SES A4l B4l c4l DZH 7 P
el 5.519 0.137
5 43(65.20) 20(44.40) 31(62.00) 23(63.90)
u© 23(34.80) 25(55.60) 19(38.00) 13(36.10)
e IR 5B 8.885 0.031"
Jc 31(47.00) 30(66.70) 19(38.00) 15(41.70)
H 35(53.00) 15(33.30)¢ 31(62.00) 21(58.30)
WS AR S 6.701 0.082
Jc 34(51.50) 30(66.70) 29(58.00) 14(38.90)
H 32(48.50) 15(33.30) 21(42.20) 36(61.10)
el 3.876 0.275
JC 47(71.20) 34(75.60) 43(86.00) 29(80.60)
H 19(28.80) 11(24.40) 7(14.00) 7(19.40)

SCH AL, °P < 0.05; P < 0.05,
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A. B, C. D4 HEIHATRHAR M. 4558
WoRTE 4P AR L R . RS . SBP.
eGFR. BUN. Cr. ALB. A/G. FT3. C-P. C-P2h,
INS. INS2h, TIR. VFA. SDNN 2 R4 415
X (P<0.05), X 4 HEHE A G5 U iEAT
W ¥ %, C-P. CP2h{E DPN Y5 DPN & Jf
DR, ZRAGIT#EX(P<0.05), SBP. A/G,
SDNN 7F DPN 5 DPN 4 Jf DKD 4, 2% %A%
T2 E L (P<0.05), e, eGFR, ALB., A/G,

(P<0.05), 4#%. SBP. Cr. C-PfE DPN 47 DR
5 DPN 591 DKD 1, ZRA 51 X (P<0.05),
eGFR. BUN. Cr. TIR 7E DPN 47 DR 5 DPN &7
DR, DKD 1, 5364 12#E X (P<0.05), C-P2h,
INS2h £ DPN 4 Jf DKD 5 DPN 4 3f DR. DKD
i, ZRAESIFE L (P<0.05), VFA BIRTE 4
i, ZRAEGIFEX(P<0.05), HA24]
TR, ZR LGB X(P>0.05), W3k 2,
24 ZEESW

PP T R 25 550 GE i SR AR (AR

FT3. C-P2h. INS. INS2h. TIR. SDNN f£ DPN JEAE . S IMJES® . SBP. eGFR. BUN. Cr. ALB.
5 DPN &Jf DR, DKD HH, ZRAGIT#E X A/G. FT3. C-P. C-P2h. INS. INS2h. TIR.
F2 ABBERKBRIH (1(%)/(X+5) M(Pyg, Pr5)]

Tab.2 Clinical data of four groups [n(%)/(X+ 5)/ M(P,5, P;5)]
5SS AH (n=66) B4 (n=45) CH(n=50) DZ (n=36) F/H P
IS (2) 62.0940.77 57.93+937¢ 66.4849.07 62.06+8.30 6766 <0.001°
. 10.00 10.00 10.00 16.00 .
it (a) (575, 15.25) (550, 18.50) (675, 20.00) (10.00, 2000) 11290 0010

129.50 133.00 145.00 139.50 )
SBP (mmHg) (11750, 14325)° (12200, 145.50)c (13175, 160.25) (133.00, 155.00) 10-252 0.001
e¢GFR 101.40 102.70 94.05 93.10 13844 0.003°
[mL/(min-1.73m2)]  (91.65, 111.30)¢  (91.40, 108.00)¢  (75.08, 10530)  (72.98, 102) : :
5.90 5.40 6.20 6.20 .
BUN(mmol/L.) (4.60, 7.05) (430, 6.75)° (5.18, 7.40) (530, 7.63) 8978 0030
67.00 59.0 71.00 7450 .
Cr(pmol/L) (55.50, 75.50) (49.00, 71.00)¢ (6025, 8650)  (61.50, 89.50)  13:924 0.003
40.50 38.60 39.10 37.45 .
ALB(g/L) (38.85, 43.15)¢  (37.05, 41.90) (35.95, 41.85)  (33.63, 40.3) 17.308  <0.001
156 1.45 1.40 1.44 .
A/G(g/L) (139, 1.73)« (136, 1.60) (120, 1.55) (1.19, 1.57) 14.259  0.003
449 420 412 3.98 )
FT3(pmol/L) (3.92, 4.81)¢ (3.80, 4.76) (3.64, 4.50) (321, 438) 11.905  0.008
0.59 0.39 0.53 0.45 .
C-P(nmol L.) (0.36, 0.82)° (0.24, 0.48)¢ (030, 0.88) (0.22, 0.59) 13.413 0004
157 1.05 151 1.03 .
C-P2h(nmol/L.) (1.07, 2.39)™ (0.86, 1.51) (0.94, 2.31)¢ (0.83, 1.55) 18731 <0.001
6.24 3.89 5.38 3.80 .
INS(pmol/L.) (3.00, 11.51)¢ (1.73, 7.08) (2,61, 8.10) (1.10, 5.70) 11.4870.009
<0.001
INS2h(amolL) 26.90 18.0 21.64 14.51 764
(1526, 56.29) (1145, 31.61) (1604, 31.14) (838, 22.56)« ’
<0.001"
. 73.00 72.00 65.00 59.00 .
TIR(%) (62.00, 87.00) (59.50, 81.50) (5075, 79.00)  (50.00, 67.00)®  16:902  <0.001
23.98 19.95 16.66 14.85 .
SDNN (18.00, 30.60)° (1537, 26.21) (13.11, 21.81)  (8.96, 30.00) 14.684  0.002
) 77.00 66.00 82.50 79.00 .
VFA(em’) (64.50, 96.25) (48.00, 79.00) (5575, 9450) (4425, lo450) o-136 0028

S5DHIE, 1P < 0.05; 5CHILER, °P < 0.05; 5B LA, P < 0.05; "P < 0.05,
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VFA. SDNN)YER HZEH&, PLA. B, C. D44
AR, JFi AT TCJF £ 90 Logistic [01H 43 Hr i
T fER R e, 458878, DPN 5 DPN &
J- DR # A AR % (OR = 0.882) K eGFR( OR =
0.934) 2 HAR I 2, SBP(OR = 1.026) J& Hf 57

fa & B % . DPN 5 DPN 4 Jf DKD & 3% M [t
SBP( OR = 1.030) j& Hgh sz fE s I & . DPN 5
DPN & Jf DR. DKD &AL FT3(OR = 0.468) /%
HAREy 2, SBP(OR =1.029) &2 VFA(OR = 1.027)
ST fER R, k3, #4, £S5,

%3 DPN 5 DPN &3 DR &% Logistic [E34 7
Tab.3 Logistic regression analysis of DPN and DPN combined with DR patients

S B SE Wald P OR 95%CI
() —0.125 0.041 9.348 0.002° 0.882 0.814 ~0.956
eGFR [mL/(min-1.73 m?)] -0.068 0.027 6.423 0.011* 0.934 0.886 ~ 0.985
SBP(mmHg) 0.030 0.014 4.802 0.028" 1.030 1.003 ~ 1.058
"P<0.05,
% 4 DPN 5 DPN &3 DKD £ Logistic B3 #7
Tab. 4 Logistic regression analysis of DPN and DPN combined with DKD patients
S B SE Wald P OR 95%CI
SBP(mmHg) 0.026 0.013 4.133 0.042" 1.030 1.001 ~ 1.052
P <0.05,

&5 DPN &3 DKD 5 DPN &7 DR.DKD &% Logistic B354
Tab.5 Logistic regression analysis of DPN patients with DKD and DPN patients with DR And DKD

BN B SE Wald P OR 95%CI

VFA(cm?) 0.027 0.011 6.193 0.013° 1.027 1.006 ~ 1.049

SBP(mmHg) 0.029 0.014 3.928 0.047° 1.029 1.000 ~ 1.059

FT3(pmol/L) ~0.760 0.375 4.101 0.043° 0.468 0.224 ~ 0.976
*P<0.05,

3 itig

DPN S5 R B8 I RRE 22—, FRELE N
VOB, FRBUN BB 5% a2 B fifig . DPN X
R B T 7 AN 1k AR O 5T Y R IR R Y 28
T, T2 M2 X S A B (RS #f e ) N B AR BT
JE o OWE PR TR A 9 A8 32 22 AL 45 DR A DKD,
DR 11 DKD J& 85 /s 8 5 808 FVE & i 22
. fEIGIR b, DPN % & - Gum 45, (5 H ]
7E 0 E X T DPN FIHAh G4 I A RE O A 52 4GB
A, HZJEESE DR A DKD Z Rl A A G ME . A
WF5E B AEHR 5T DPN 560U A8 i AH M, AN
S RIR YT B — L
3.1 BRBERDW

ARBFFTHT 197 1] DPN £ B R B2 Rk k47 [m]
B 1 43 B BF & PR, DPN 9 R 6 2 33.50%,

DPN 4 Jf DR. DPN 4 Jf DKD. DPN 4 Jf DR.
DKD B H6 550 1 g 22.84% . 25.38% . 18.27%,
455 7% DPN A 1 B9 14 5% % (25.38% ) LLDPN
B 1A I JEE A A8 1 SO 38 R (22.84% ), 3 AT R
SiE [R) B 2 A6 1 R e (IR (18.27%) . ik IHESE [0 24
H R A 22 6, A RS A5 I NSS/NDS PR3 45 45k 12
Wr DPN, H 0GR N 58.3%, 3 Fli 3 &4 A if &
I BIREN 6.2%, ARIRIFFTLE R Sk HeaE 1Y
R RAH L, DPN A B0 R AWK, {H DPN
471 DR. DKD MU 0w, % 2 T2
PR —3 HAEAS R D iU .
32 HREZESWH

WEFEEE R, DRI S il A8 22 1 =2 A
W PR 28 R W PR A L I LW PR e 2 5 i
WAL A OG, BEE R AR IE K, HLIAR R I
Ab v IR R SOIR S, BN T & A UL A e AR 1)
S FEARBIFE R, 3 RO DRI ek 0L 45 AR Y
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Ji R B K F R4l DPN AR, X 5 R oT 45
R—F . Woolf 110 7E 1 TR RGBT &
B, KT At 3 AL v J3E R g 2 SR ok DPN 1)
W, B UESE T 5 485% 54K DPN 2 [A]
FAR M, AR 4 SR 278 DPN 5 DKD 2 [H]
HYIM K, —BEITas LM, BUN1EN it
BPRE RS FR, & DR B #U A+, H7E BUN>
20 mg/dL Y & h, BUN 5 DR i & 48R IE
AR A AFSTIESE T BUN J2& DKD &5 11
Fp &M, X 5 A5 DPNG I DR 5
DPN &3 DR, DKD i # L, BUN A&IT2¢5E
SR A5 R — (P < 0.05),

AW &%, DPN 5 DPN 4 3f DR. DKD &
HAHL, ALB fil A/C BAT it 225 L (P<0.05),
AR, 0 A b s 00 0 s A2 5 1 g 1
FEAREA &, W0 I 15 v g g ORI Hp e 5 Ik A4 i 3
Uy 1PN SRR S R e S b (A = I U7
BT DR 51iE HE AR A, R, m
T VAR KB, B DR el il 98 A8 22 2B A XL
B BRI, I YE AR (ARSI 10 ¢/L, DKD. DR,
DPN f4 XU e 3 591 R 042, 0.61, 0.67, BEA:HF
FEUESE, FE@REA S50 Rp I ZEd T, Aa&EA
S EZRF(P<0.05), IEHATRAER 1AW
W PRI I K AE B FE AR L4107

LA, R £ B BF 5T IE SR B C KT AE
SRR PRI I RRE R 1 RS PERE, & AT U
AALRLBAVE T, AR SE R s 2D, DA R AL ot
AN AARE R 1, — SRR R R | K
() C IR E 78 PR Sl 8 0 & i & B, C IR
BT A AR 24 A — 2 i Y, AR
WESE, G RRAEAL AR B WA 285 TR AT 3 2%
C K R 02 412 1m0 A0 o9 IS i 37 2 5 o2 UK o, A5 3 3 2
N CRRIRIT R, IRAEAHMR G T, &
SRR 34 H M E 4L ¢ RKRT LA HE S ph 2ot S
B o m o2t X 5 AR5 45 DPN 5 DPN
GO R AR ML, C A B E R
iR -, ARG REY, DPN A IJF DR,
DKD ZH /% INS 1 INS 2 h AKEAR T Hiflhd, 2
SR G E L (P<0.05), X455 5 REE Sk
WRAEARSF, BRI R KA T 5 MR E T,
LA Bl 25 198 5 R HEHT, AL R 5 R AU M
i, BTk DPN A3 A I 2l i 45 9 A8 i £
INS 1 INS2h 7K A ik 22,

Mayeda 5523 WFFE AT, FESEMFE VI (contin—
uous glucose monitoring, CGM) A] DA TIR S PFAh

PRI IE R FE R AU o 24 TIR>70%, DPN (1) H i %
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