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[HZE] HY W90 2 BB IR 8 8 Bk 229%72 ( diabetic peripheral neuropathy , DPN ) /™ 8 & i
SR, Jitk RABBIROT B0, A 2020 48 7 J] 3 2021 48 7 J] 7e 8 KBERR = R
Sr—BEBE NI RHE BE R 2 BB IR R 120 5] (240 HR) , AR I A 28 Bk [ 3 43 ( neuropathy disability
score,NDS) /327G DPN 44 (42 & DPN 44 D) Jz i dE iE DPN 204 40 1], X &2 8 5 AT T IR A A, B 46
R T840 (ocular surface disease index, OSDI) 5 3% . JH F Mk 2205} [A] ( break up time, BUT) JH &/ i,
4% (schirmer T test,S Tt) fAIETOER YL (corneal fluorescein staining , CFS) P43, 31| F A IR AL B2 £
I LS A I 22 S0, AL 45 1 E A 22 2T 4E %5 ( corneal nerve fiber density, CNFD) A b 2873 32 %5
J& (corneal nerve branch density, CNBD) | ff A £5 2T 4E K & ( corneal nerve fiber length , CNFL) | ff il 42
i1 B2 ( corneal nerve tortuosity, CNT) o FUHA&-2H B8 & A IRAN 2 S8 T IR BT AR LA ST HRFE BRI 22 57
J3HT NDS IR 2805 TH WO B AR DG HE . 852 DPN ™ H #% i il 2, CNFD  CNBD , CNFL BRI
(P<0.05) , 15 i DPN A4 DPN 25 CNT 476 DPN 2] 8 T} & (P<0.05) . & DPN 41 %
THRAETHR(62. 5% ) %5 To DPN 41 (27. 5% ) #1452 i DPN £ (30. 0% ) ¥ W] B T+ 55 (P<0.05) , i
DPN 4 OSDI #f-73#JC DPN 1 Fif2 /% DPN 21 W] 2. 7t (P =0.004,P=0.023) , FE & DPN 41 S [ t
#:JG DPN 41 @& (P=0.010) ,CFS #4304 JC DPN 210 5 7155 (P =0.008) ., NDS # , 1H il 43 it
K (r=-0.316,P=0.001) , /5225 M B EOR  TH AR E YRR (r=-0. 261, P=0. 004 ) ; ff 5 pf 28
2T Y BT, | 1 RS 220 4 S 2 T AT | A o 20 2T (K R o 272 R T 98 AT
(r=0.202,P=0.021;r=0.224,P=0.014;r=0.262,P=0.004;r=—0. 193, P=0. 034) , &&i& 1
DPN A IR B4 5, OSDI PE4r T . DPN ™ E AR PE4) (NDS ) Bs; 9 £8 , HTH0 h  AIG
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Correlation of peripheral neuropathy with dry eye disease in type 2 diabetic patients
ZHANG Ruijie', QIN Peng', DU Zhipeng’, CHENG Qingfeng’, ZHANG Qi 'Department of Ophthalmology ,
*Department of Endocrinology, the First Affiliated Hospital of Chongging Medical University, Chongqing, 400016, China

[ Abstract | Objective To investigate the correlation between the severity of diabetic peripheral
neuropathy (DPN) and dry eye disease in patients with type 2 diabetes mellitus ( T2DM ). Methods A
cross-sectional study was conducted on 120 T2DM patients (240 eyes) admitted in our hospital from July 2020
to July 2021. According to the neuropathy disability score (NDS), the subjects were divided into non-DPN
group (n=40), mild DPN group (n=40), and moderate to severe DPN group (n=40). Dry eye disease
examinations were subsequently performed, including ocular surface disease index (OSDI) scale, tear film
break up time ( BUT), Schirmer | test (S [ t), and corneal fluorescein staining ( CFS) scoring. In
addition, corneal nerve parameters, such as corneal nerve fiber density ( CNFD), corneal nerve branch

density (CNBD) , corneal nerve fiber length ( CNFL) and corneal nerve tortuosity ( CNT) were measured by
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corneal confocal microscopy. The comeal nerve parameters, as well as prevalence and indicators of dry eye
disease were compared among all the groups, and the correlation of NDS with corneal nerve parameters and
tear quality were analyzed. Results Examination results showed that the more serious DPN was, the lower
the CNFD, CNBD and CNFL were (P<0.05) , and CNT in the moderate to severe DPN and mild DPN groups
was significantly higher than that in the non-DPN group (P<0.05). The prevalence of dry eye was greatly
increased in the moderate to severe DPN group (62.5%), as compared with the non-DPN group (27.5%)
and mild DPN group (30.0%) (P<0.05). OSDI score was also notably elevated in the moderate to severe
DPN group in comparison with the other 2 groups (P=0.004, P=0.023). Moreover, the moderate to severe
DPN group had lower S [t (P=0.010) while higher CFS score (P=0.008) than the non-DPN group. It was
found that the higher the NDS was, the lower volume of tear secreted (r=-0.316, P=0.001); and the
greater the CNT was, the less stable tear film became (r=-0.261, P=0.004). In addition, the tear
production was reduced with the lower CNFD, the less CNBD, the shorter CNFL, and the higher CNT,
respectively (r=0.202, P=0.021; r=0.224, P=0.014; r=0.262, P=0.004; r=-0.193, P=0.034).

Rl 22 %2 B R, 2022,44(14) 1467

Conclusion

Patients with moderate and severe DPN have a high prevalence of dry eye disease and an

increased OSDI score. Patients with higher DPN severity score (NDS) have lower tear secretion.
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o BB JA B M2 i 28 ( diabetic  peripheral
neuropathy , DPN) 208 IR 0L 0 3 R e Z — , TERE IR
W R R 60% ~90% ", HO B U A
SL AR RIS, ] B FRGE BBF H E AL,
LR [ el 2 D RE RS RN B AP D RE RS . LY
PP LT YE 20 ] A HETE AR L, 5 BOWE PRI £ RS pf 2205
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TR E LR R, toh, A 0553 DIHE R ff B 22
WiE 5 DPN )46 AT Hi il Bk DPN 3% TR
ORI s T E R N (H AT X DPN p e o
TR R A WA 540 o AR R I &
BAPESY ( neuropathy disability score, NDS) %} 2 KU fR
a8 AT DPN ™SR B A TEA  [R] X 28 5 R4 T
ARG A, 1 FH A7 B 2R 8 I U A T ) S ol 26 7
B PFAL BN [R)™ SRR FE ) DPN 5 1R A AH G

1 #RSHE

1.1 FFRxT%
AWFFE R FREWT BT 5T 33T, WA 2020 4R 7 H £
2021 4 7 A6 5 PR BE BF K 24 B 56— IS g P9 0 I Bk

FEBERY 2 TUE BRI FR 3 120 £ (240 HR) , Horp B4k 65
4, L 55 B, AF8 34 ~79(59.69+9.60) %,

IHAFRE A543 1999 4 WHO i R 12 Wi il 43 7Y
FRAET I 2 OB IR R, P EBORTE DPN, HERR AR :
(DB DPN i Hix K oA J Bl b 225305 s @il 6 4~
A HRFRTA S A S At P 5 i £ 52 1) HR 9 52 30 18
(AR 71 Rz A 5 5 DAt 4 B g, ey R S g
TGRS | A B SRR A

K NDS' PEAE DPN = 5 R B, AR 4 NDS K
A B4 3 A4 . TG DPN 4 40 1] (NDS<3 43 ) |
215 DPN £H 40 (3 43 <NDS<6 43) . J&F DPN 41
40 (6 4r <NDS< 12 43) . WL HE PR ER K
B o — = B 10 B 2% B3 2% o A% AL ME (AL RS- 2020-
381) .
1.2 BTk

TSR BB 1 I D s R FIARE 1 ot
#1 #5 H (glycated hemoglobin, HbAlc) , F 347 T AR A %%
FA BRI IR AR WA A . XS A R 3 I R A TR
L BCEYE T .

1.2.1 R FHEFH T8 % (ocular surface disease index,
OSDD) " —3& 12 AN, A3 Il AR A f

1 AR ARFF i K R 0~ 4 3. B4
HRFRAE R D0 DI RE IR BE fil & A R 3 M4k, OSDI
T4 = (25T Al RLE 43 ) / B Tl FBUEH o

1.2.2 JHPFE®REZLE}E] (break up time, BUT) 1~
2 i BEER KB 5 ' 2 B R R ARG I X 4R (10 77 36 G AR
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Pl A R W) #8215 56 F AR o T, A ik i 2
FIGEE R VB EHZ IR 3 ~4 W ERBRATAE 6 T
WEE, e Ja — Rz MR 2T B E o BREE 1 > SR BEAY B[]
BRI BUT {8, & M 3 ¥, BOFHIME,
1.2.3  JH# AR5 ( Schirmer | test,S 1 t) TEw
T EREE S |, R TH T 0 05 A6 Y00 91 4% (L 77 26 Y AR 24
ARRA A WA &I, Jefe T~ IR I A 173 b2
R Vg B R PR, BUIR A ) B, 5 min 5 1R
HIEAR, ILRIB K
1.2.4 fEDOCE YL (corneal fluorescein staining,
CES)PFsr  BUT KA &5 im , 7R 2B Al i 06 L
ZMME E R PG oL, YRR 12 20 K Ay
dANGIR DRI 0~3 73, oG ta )y 0 43,1 ~30 4
FARE A 148, >30 RGO H G 6 RG-S N
2 0% AR Rl A 2R Bz %N 3 431
1.2.5 TIRMZWIrME  TIREZERES S
2020 4E P E FIR G AR . OB FURA RS T
TR S I IR R 57 AN TE S IR L A Bl
EFMMAFEIRZ —,0SDI =13 43;BUT<5 s 8 S T t<
5 mm/5 min, A2 W TR . @ A T IR AH SRR,
0SDI=13 43;5 s<BUT <10 5,5 mm/5 min<S [ t< 10
mm/5 min; i fEZOCR YN (=5 R0 Al
TR
1.2.6  fREALIR AR B i bath A SR 728 ] T
8 HRT-3 £ I8 5 £ 0 5 R 4 32 1 2 LR 1) ) i
MAEER, BB PR T um, BORAE 800 4%, 1814
KN 384 15225 x384 14 &, ELHLET 400 pmX400 pum,
et FHER 2 SR AT A DR MR YR O0T 524G IR 27 7 3R TR o %
A RIRAE S 200, 35 L O M e . Wl E
AR RTAUICAEFCEE b Ve HE I AT, 212 iR B
S, AR E 5 f R G i . IR AR AR RN
1.2.7 MABCEREERGLAE NG ER ik
F5 6 5K (BEIR 3 5K) WM i L A R b g X1 J2 T R A
A EMR , FH Tmage J R 53Hr 3 A4F A1 Neuron J 484X £
R 2R LT AEEAT s AT A - D f R 2 2T 4
%5 B ( corneal nerve fiber density, CNFD) ; 455 J5 22K
A2 2T 4E 3= T80 s Q) ff BREp 2243 3% 2 (corneal
nerve branch density, CNBD) ; & J7 2 2K PN #1 28 21 4
FT M5 I H R @ I 4 27 4 K JE (coreal nerve
fiber length ,CNFL) : BV~ J5 22 K N 21 4EKC 8 2 A0
@ ik 2225 il & ( corneal nerve tortuosity, CNT) ; %
J Oliveira-Soto S3-Zhrifis' ™!, PP , £ A 22 25l
FREEBOR
1.3 it 5

K SPSS 25. 0 # i AT itas . TR

FFEIESI I LA xs Fon , AF G IER LA M( P,
Pos) FoR o 3 IR Z A Y H e i e IS A HLA%
M7 2555, R R Ty 2501, A 4l m oy 248
Fr AN 2 IE 2 i, >k H Kruskal-wallis H £ 55, i
— 1 2 5 R A Bonferroni %, M L SR F 11
YUIA) EE R X K B, AR 5 R AH S 4 A, #5748 B
T2 1E 25 43 1 ok F Pearson #H 3¢ 43 7, 5 W] R
Spearman FHF/3HT, P<0.05 B 22 55 HAA G145 L,

2 #R

2.1 —fER

JG DPN 41 42 DPN 2 fip 5 & DPN 41/ & 78
AR MEBI T TH JCGETT2F 28 50 45 4] BB E B IR
IR FE(P<0.010) F1 HbAlc(P=0.016) 5 41122
(R 1),

F1 AFRE™EHEER DPN HEE GRS
[n=40, M(P,,P;5) ,x%s]

2H 5 FEi/% B/ () wR/AE HbALe(%)
J& DPN £ 57(53,64)  23/17  6(1,10)  8.35+1.70
BAEDPN 4L 65(53,71) 21719 10(1,16)  9.36+2.37
hEEE DPN 41 63(54,66)  21/19  10(6,20)  9.66+2.22
F/HX? 4.740 0.269  16.169 4.256
P 0.093 0. 874 <0.01 0.016

2.2 AR EEREN DPN 4 A Al 2 A HObs

LA AN [R) =B AR B DPN 20 5 5 10 £ B 2 28
CNFD .CNBD .CNFL .CNT ¥ E S8 2 22 5 (P<0.01) ,
595 DPN 40 [, %% iF DPN 4H /3% CNFD, CNBD,
CNFL 41 87> (P<0. 05) ,CNT B {3 7+ (P=0.033) ,
55 B DPN 4 b %%, o & & DPN 41 & % CNFD,
CNBD ,CNFL #J8 @k 2> ( P<0. 01) , i CNT JGHH g 2%
5o WEE DPN 414 CNT %:JC DPN 41 ] B F &
(P<0.01,%%2) ., B DPN ™ 5 (1) /B &, H A s pf
R Y P N G S B RIS A R S B R
(B 1),
2.3 RE) =EARE DPN 21Tk 3% & b

JG DPN 4 TR 8 o0 27. 5% (11/40) , 52 i
DPN 41 R B % H 30. 0% (12/40) , 1 & iF DPN 4]
TR BN 62. 5% (25/40) . AN[A)™H LY DPN
YU E TR R A ST %25 (X =12.708, P =
0.002) , HEE DPN 4 35 TR B 24T DPN 4]
FHE A2 DPN 23478 8 T} 55 (P<0. 05) , JC DPN 4 TR
B E SR DPN ZUAH L T 25 5
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&2 ARE™ERER DPN AREMESHLILE (n=40,x+s5)

451 CNFD/4~ + mm™> CNBD//> « mm™ CNFL/mm + mm™> CNT/ %%
JC DPN 41 30. 87+4. 55 25.78+8. 40 16.53+2. 61 1.85+0.53
5% DPN 4 27.206. 06 17.7446.33" 13.64+3.17" 2.210.61°
HHE R DPN 4] 20. 4026, 23" 11.99+6. 47" 10.29+3. 36" 2.49+0.71"

F 35.201 37.773 41.631 10. 629

P <0.001 <0.001 <0.001 <0.001

a:P<0.05,b:P<0.01,5 & DPN 48348 ;¢:P<0.01, 542 % DPN a1t

JG DPN 41 12 DPN 41 sHHEJE DPN 4]

EIR IS

Image J il Neuron J #§iC )5 1Y &4

T 2

1 AEARERMETARSERZERN DPN AREHRXMESTERES (x800)

x3 FEFERER DPN ATFRIEIRILE [n=40,M(Py,P5) ]

215 0SDI $F-43 BUT/s S1t/mm CFS 34>
7 DPN £ 5.00(2.08,13.64) 3.00(2.00,4.75) 6.50(3.00,15.00) 0.00(0.00,1.00)
% DPN 4 4.77(2.27,17.28) 3.00(2.00,4.00) 5.50(3.00,8.00) 0.00(0.00,2.00)
Fi i DPN 4] 15.25(6.82,22.73)™ 2.00(2.00,4.00) 4.00(3.00,5.75)" 2.50(0.00,4.00)"
H 11.736 2.394 8.731 9.346
P 0.003 0.302 0.013 0. 009

a:P<0.05,b:P<0.01, %5 & DPN 2B}t 45 ;¢.P<0.05, 5 42 % DPN #a b4z

2.4 REEEAEG DPN AR5 A7 &
ASTR] P E AR A DPN 276 (% OSDI ¥4y (P =
0.003) .S Tt(P=0.013) & CFS ¥4+ (P=0.009) Jy [fi
Bt 5, hEE DPN 41 % 0SDI W43 8% T6
DPN 41 fi14% ff DPN 21380 B F+ & (P =0. 004, P =
0.023) , /P E & DPN 44 S 1 t %2 JC DPN 4f B & F&AI%
(P=0.010) ,CFS 14345 DPN 418 8 7+ (P=0.008) .
FA B BUT (2R g #E X (K 3),

2.5 APZETGIFNS B A BAY 2 ALK G R IRRE A
AT

H 4 Spearman A5G4 Afr, NDS 87 , 1H W 53 W
AR (r=-0.316,P=0.001), 5225 il 57 B
K THRERSE PEBRAR (r=-0. 261, P=0. 004 ) ; ff it 28
2T A 55 P AT A R 8 0 S TG AR R e e 4
T A M 2 i B AR TH VR W e BRI (=
0.202,P=0.021;r=0.224,P=0.014;r=0. 262, P=0. 004;
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r=-0.193,P=0.034), W34,

F4 HERBIFRARBESHSBRREGBEIED T

o BUT STt
r P r P
NDS -0.053 0. 565 -0.316 0.001
CNFD 0.123 0.182 0.202 0.021
CNBD 0.001 0.990 0.224 0.014
CNFL 0.049 0.592 0.262 0. 004
CNT -0. 261 0. 004 -0.193 0.034
3 itig

TR WA R ST, M PR s 2 T HIR & A= 1) 78 6 [
Z A SIS 2 BB R R TR R R N
17.5%" . HHFFE LT HAELEA DPN [ 2 KB
PR R v S5 SR T v, DPN R 109 4 0 TH i
RS SR A ) 1T 9 43 6 45 TC DN g B xof BR 4L 1L
MR, A BT e | RS R R b & BLIH
FEEASUE P 5 P 20 A8 S PP 43 (455 o DN 3
A ) BRAHE, LU EIF5R$ER DPN J& TR
fabs N2 R BARAS R ™ SH AR B DPN 5 TR A ¢
%, AWFFENALESATE DPN (1) 2 BB IRk 8 3 AR
P BB TESy 3 — 2% DPN H5 4y iR i i
FELH AT T IR A A, I ) A 3 SR A B e R 1 7
AR 22 A8 () PE AL . 25 B 2 BB R 9% & 9 DPN
HER A R 2 AR B i, HAH EL S BE DPN (835,
T DPN (T IR U 3R 0 15y, OSDI PE4M 1 57, £ 5t
b .

AW5EH, bt DPN ™52 B 3G 0, ff B p 48 41
e B AN SO A AT KRR A AN
() A 2 P, P poh 2 il B2 1 K, B0 1 JEE o 220
AFRE NS [l DPN (7)™ SRR B, 5 Z /5T B —
BT A LT A ) AR R S T, Y
RERE A T THIR A 70 W, 10 A 5 5% RN S AR I | je 1
RN BRAERRT & BT HRAE DPN B P SR R
I 558725 TG DPN FRIBE R 2 AR X IR 2, A
GEilE—2 R P I DPN 41T IR BB % (62. 5% ) B
& FJG DPN £H (27. 5% ) f1%2 % DPN 2 (30.0%) ,
DPN J™ 8 {05 s 8 3 T IR B R 8 &, E— 2P Ui
T DPN &M bR s A T IR ER R &,

AWFFT % P B DPN 41 5 76 DPN 4 fiz i
DPN 2 #f kb, OSDI 43 B & 7t i . B4Rk b & & DPN
2H HR A W T 0 fR TR 2 2 AR R AR, (5 R i T
A IR G IRAE 2 2 ARIRAEAE IR IS AR, S5 8h
0 H T 110 £ TR 28 2T A O3 (H T IR 2 R IR 3

IA—E, ESME BT IR IEEE DPN 4] 552 )% DPN
HBFE AL, BAR OSDI P ik AT SE IR 5 AL 73 25
B4 RIRA Gt 2 R 0 A TOE LB, 5
DPN Z1AH L, o H B2 DPN 4158 35 1 1H W 43 W it B
WA, F2 52 DPN 4188 BOTH IO b B/ B JESE 17
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FHTH S WA TC DPN JR % BRI — BobE ™
ABFFEAT R — 24 7 B Y DPN R TH 0 I
BT EEBPIE . BRI Z A, APFFEE & B b B DPN
41570 DPN 4L EF AL, A IESOE R 0 iF 0 Bl 2
Thim, $e7n P EE DPN 5 YRR L K 40 i 5 i 2 fig
TNZERENE B By 24t i 22 T ARCIR 2

AWFTEBE— L ERTE T RERIA A IR 2022 ST
JEE AR S, B A s 2225 iy K, DU TR AR 2
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R BRGSO A I 22 SRR D]
THR > D BTG, $R /s A DR R85 9 ¥H A AN
o WA A A 2 AR B AR AN G . T,
HELJEE DPN SR IR 3R By THIRC 2 S IR
5 PR AT BB LA R 2 A A R P
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