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ratio, NLR) 5 Ji 5 J& [l #4122 955 4% (diabetic peripheral neuropathy, DPN) ™ 5 F2 B fUAH &, Fik 1B 2023 4E 2
H—2024 4 2 A 7EW AL o BE B A48 BT B2 A 19 140 4] DPN 8 345 S DPN 4, 100 15 B 40085 JR 9 5 5 16 K
KRR 10 53 BB 3 1 — AR B R ) AR 0 S PR 6 R 55D L 28 2 I IR 1T 43 & 4t (toronto clinical scoring system
TCSS) %, 3747t 2245 F 3 J&F (nerve conduction velocity, NCV) K 28, A8 2 40 o Mokr 40 it L otk B 48 it . NLR 7K -,
KRS TCSS 43 A2 B0k ¥ DPN 23— 2545 A 40 (TCSS ¥4 0~5 4332 4l B 4L (TCSS #43 6~8 43)41 4] .C
L (TCSS #53 9~11 43)38 #iI] .DCTCSS #E43 12~19 43)29 #i] , 5% F Spearman #H 3 ¥ 40 87 . £ 70 2 M 11 9 0 LR
F3Z 8 TAE4FE (receiver operator characteristic, ROC) i £ 23 #1 NLR X DPN H 2 8 IR 9% J& Bl #2895 725 7™ 5 fR
FEEFIAE S, 58 DPN AW R L I 20 5 1 (glycosylated hemoglobinnn, HbA; ¢) . {7 M0 2 Jifd . NLR B &
TR R, 22 5 G 2 B L (P<T0.05), LLAE I o B A8 i )5 . X 2 21 H At B0(E HE AT B O 22 40 0T, 2 AR AR
HbA, c. R 40  NLR 22 B 546 it 28 X (P<<0.05), Ki# TCSS ¥4 54, DPN 4195 F2 . HbA, c. i ki
Y NLR /K 4 21 i) 52 B0 1 Th s 4, 7 bk 0 400 6 T 250 Pk 9% i 48 )% 3 B 42 4% 52 30 (sensory nerve conduction
velocity, sSNCV) & 4 432 3l il % 538 & (motor nerve conduction velocity, mNCV) ¥4 52 3 B AIK 9 44 3, Hoax gk
41 22 R 3°A Ge it 2 L (P<C0. 05), Spearman AH 343 BT W 7R , DPN G 3& th Mok 48 il \NLR 5 TCSS 3% 43 £ 1F AH
X% NLR 5§ mNCV.nNCV £ 7 AHE , kB 41 . mNCV.aNCV 5 TCSS 34 & i A & (P<<0. 001), R H £tk
PEZ A FH Jy W58 DPN B TCSS 140 50 A2 | vh Mok 40 1 L ik B2 401 . NLR. HbA, ¢ FJC R . 455 R TCSS
) AH 28 Fh AU 4% HbA, ¢ NLR, [ 5 5 FE 2 YTCSS= —7.396+0.389 HbA, c+5.084 NLR, K 4k kx 1 fi 1] 19 2 %]
HIXF TCSS B2 0 R /MK R 9 NLR>HDbA, ¢€0.965.0.124) , ROC £k %78 . HbA, ¢ Al NLR B4 38 ¥512 Wi 1
B AUC=0.900, 4% 57 B Rl g B 20 00 89 0.748 1 0.931, #5i¢ 16 DPN B &+, NLR KFEFEESH IS
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Correlation between neutrophil-to-lymphocyte ratio and the severity of diabetic peripheral
neuropathy in patients with type 2 diabetes mellitus
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[Abstract] Objective To study the correlation between the neutrophil-to-lymphocyte ratio
(NLR) and the severity of diabetic peripheral neuropathy (DPN) in patients with type 2 diabetic
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peripheral neuropathy (T2DPN).
hospitalized in the Department of Endocrinology, Hebei Provincial Hospital of Traditional
Chinese Medicine from February 2023 to February 2024 were selected as the DPN group, and 100

Methods A total of 140 patients with DPN who were

patients with simple diabetes were selected as the control group. The general information of the
patients (gender, age, and duration of diabetes), and the Toronto clinical scoring system
(TCSS) were recorded, and nerve conduction velocity (NCV) examinations were conducted. The
levels of neutrophils, lymphocytes and NLR in the two groups of patients were compared. The
DPN group was further divided into subgroup A (TCSS score 0—5 points, n =32), subgroup B
(TCSS score 6 — 8 points, n = 41), subgroup C (TCSS score 9 — 11 points, n = 38), and
subgroup D (TCSS score 12 — 19 points, n = 29) based on the median TCSS score method.
Spearman correlation analysis, multiple linear regression analysis, and receiver operating
characteristic (ROC) curve were used to analyze the predictive ability of NLR for the severity of
DPN in patients with DPN. Results
(HbA,c), neutrophils, and NLR in the DPN group were significantly higher than those in the

The age, duration of disease, glycosylated hemoglobinnn

control group, showing significant differences (P<Z0. 05). After adjusting for age as a covariate,
covariance analysis was performed on other numerical variables between the two groups. It was
found that the differences in duration of disease, HbA,c, neutrophils, and NLR between the two
groups remained statistically significant (P <C0. 05). As the TCSS score increased, the duration of
disease, HbA,c, neutrophils, and NLR levels in the DPN group showed an upward trend, while
the lymphocyte count, sensory nerve conduction velocity (sNCV) of superficial peroneal nerve,
and motor nerve conduction velocity (mNCV) of tibial nerve all showed a downward trend, and
the differences among the groups were statistically significant (P<C0. 05). Spearman correlation
analysis showed that neutrophils and NLR in DPN patients were positively correlated with the
TCSS score, that NLR was negatively correlated with mNCV and nNCV, and that lymphocytes,
mNCV, and nNCV were negatively correlated with the TCSS score (P<C0.001). A multiple
linear stepwise regression method was used to study the relationship between the TCSS score and
the duration of disease, neutrophils, lymphocytes, NLR, and HbA, ¢ in patients with DPN. The
results showed that the relevant variables of TCSS included HbA,c and NLR, and the regression
equation was YTCSS= —7.396+0.389 HbA,c+5.084 NLR. According to the standard partial
regression coefficient, the influence on TCSS was in the order of NLR>HDbA,c (0.965, 0.124).
The ROC curve showed that the combined index of HbA,c and NLR had the highest diagnostic
value, with AUC=0.900, and the specificity and sensitivity were 0.748 and 0.931, respectively.
Conclusion In patients with DPN, the level of NLR is abnormal and correlated with the severity
of DPN, which may be a sensitive and effective indicator for evaluating the severity of peripheral
neuropathy in patients with DPN.
[Key words] diabetic neuropathy; lymphocytes; neutrophils
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lymphocyte ratio, NLR) 1y fif £ A K 48 AiE Sz b 72
JE ) OB FE A, O 76 W RS DLW R 95 ' s W PR o AL
Do L A | SO0 A JHERE LI A v o L A 2
PEBR A I R IEAS B BN AR E
FE KW, DPN B #% NLR K F fi &, OF H b6 %
NLR (34, DPN (% & %% 6 11 3% 7 3 n, NLR 7]



Wl B Rk o

Ak HoM ¢ 1055 -

MR DPN & 4= & &, $&7n Hn g2 DPN
(g —A> 2 7 KBS P ZR . AR, H AT B = 56T NLR
KV-5 DPN ™8 % B 2Z [ A0 5GPk, Bt A F 58
WAV NLR 5 DPN (83 5 728 )™ 5 f2 2 % ] £
& % Ifi IR ¥F 4 & 4 (toronto clinical scoring
system, TCSS) #¥ 43, #f & & F # E (nerve
conduction velocity, NCV) Z [0] i9 & &, N ¥ 1k
DPN $i fit 6 5 47 il R 5 =X

1 ®#BME 7 &

11— BB ARBFFTEER 2023 4F 2 1 —2024 4F
2 AAEW b4 s B N o W RHE BETR T Y 2 AU IR
Ji (type 2 diabetes mellites, T2DM) H % B & 240
1A BRSSP A DPN 430 2 4. Fraf
T2DM H (X FR4H ,n =100) #1 T2DM & 3+ DPN 24
(DPN 4 ,n=140),

1.2 GABRUE SHEBRARIE A PR : O 18~
80 & (i1 FHE) s @ #4ll T2DM A ¥ 5 A 2020 4F
CrplE 2 AOWE PR B 36 18 B O HEFE 112 Wi bR S R
B I HAW I A& E . DPN 4145 5 DPN 45 R 1912 Wi
FRUED s QBRI R R =1 4E; O AR E T EIN
TH T o TG ) AV 3 IR A, 38 AR ) L O BRI 5E A
TCSS P43 1 A7 G P 25 [ B 42 52 UL el &1 s
HEBRARE : O e SR G 1k 22 S Pk bl 28 R S50 A 3 22
G 1L A AP a5 RE S | R 110 i LR S R
QAT 25 B 2R IEE B O1 2K
BRIV S G PR L B HC Al e 3k 2 M PR FR 5 @
BIF 2R, L B B S R " R I v
RGP BRI O IS SRR 2 R E O U
Lo A pi A R B

1.3 WF5ETr ik WSS R ARG AR i L DM i e
SEAE BaE R E B D AT T RE MR SR, A
B4 KA 8 h, TR H T e 2 M6 il I ok ot A )
WAL M 2T 3 B ( glycosylated hemoglobinnn,
HbA, o) JIFE T fE | i L 55 , JF3H5 NLR =P %
KL A/ A0 BE . [)RE >Re L v 5 i SO i ol 22

B iz 3 #h 4 % F B B (motor nerve conduction
velocity , mNCV) FlHE 1 #1451 J8% 5 i 4% S 1l 3
(sensory nerve conduction velocity, sNCV) #4771
e . XFT DPN py /™~ EA R, A5 R T TCSS
PEORIEAT VAL Z I R RO 19 4y b 2
FERTEH T 0 43 BAFTE — T3t 1 73 2 6 40 #
2y B DA 1 1 o 7 S S L R R
gy HRTE 2 43 By s ik 8 s RS ER 4y L IE R
0 73, 5 # (U SS BBk A BT 1 70 £ 5 78, MR
i TCSS W70 B9 45 28 K B H 200 4 Al A 4
(0~543) \BH6~8 73 . CHO~11 )M DA
(12~19 73) . TCSS ¥ 73 K HAL I PR3 2k 5Ok T
W CAE R 2 A g5 5w 00 B 0 3 [m] 52 1, DLt O %k
T 10 A A A AT

1.4 GEibsJyik W SPSS 27.0 Gtk ik 1T
G 3T . X T R E A A A e EoE R T
ML AEAR ¢ KB, A AT S IE & A Y Rl Mann
Whitney U #5522 21 HACR 5K 3R Jr 22 43 7 A
SNK-q f%. LLAFES O Ph 28 f . % DPN 4 45 %t [
BRI U I 2253 . X TAF & B &40 A 1 722
B, % M Pearson AH 3¢ 8404 248 & 18] 1 AH 5¢ M 5 X F
AFFE IER 3 AT 1Y 748 5, R T Spearman AH &4 .
WA A8 2 50 41 1113 J7 3 43 A 45 I IR 48 bR XF
TCSS P43 19 52 Wi, 2 i 32 1K TAE FR1E (receiver
operating characteristic, ROC) ] £k, 43 #r NLR Xt
DPN 8 JH] [F] #2205 22 7 5 7 Bl g 1y . P<<
0.05 HESAGRITFEX.

2 & S

2.1 DPN 4 5% B4 —Mim R 5B k¥ DPN
AR e HbA o P PR 40 ML . NLR B & 5 T
X B4 L 25 A7 it 240 L (P<C0. 05) , DLAE % 4 3
AR g J o R 2 2 A BO(E SR AT P T 25 0 T, 2 A
B2 HbA c. PR 40 NLR 2 34 8112 2 X
(P<<0.05), %1,

X1 DPNASMBAHE—KIERZIHALLE

Table 1 Comparison of general clinical data between the DPN group and the control group

(r+s)
N AR g i HbA, ¢ T EL 20 e v e 240 i
21 51 %L NLR
(%) (4F) [€Z3) (X109/L) (X10°/L)
DPN 4 140 63.8646.27 14.6947.88 8.4741.17 1.7540.33 4.0140.92 2.3740.70
X B4 100 54.46+7.43 10.94+6.16 7.5540.99 1.84+0.53 3.61£0.87 2.0140.35
t 11.893 3.973 6.443 1.494 3.374 4.876
P 1A <20.001 <0.001 <0.001 0.137 <<0.001 <<0.001

2.2 FHHM M —MBR L DPN BE R TCSS  Jr{E . BEE B PR 2 1 ik 9 i 135 BT, 2 A 40
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P E L (P<<0.05), B.C.DHMKREEERKT A
H.2Z2RA5 T ¥m X (P<0.05), 4 HERES
TG # L (P>0.05), BEERE LN A F
D.4 4 HbA, c /K P& ¥, DAY AB.CHZ
6] 2% A Gi it L (P<<0.01), A[A TCSS 44
BHE R NCV, 4 MCV Il NCV, Bk L 5 B H 6
B, 44 NCV ZR A G228 X (P<
0.01),C.D 41 NCV & FM T A.B 4 (P<
0.01);D 4l NCV T C At o Bgie, 25
AGI#E L (P<<0.01), 7£ DPN B #F d, b5
5 77 T R BE A IR, e R 40 K S 2 B T

Gt L (P<C0. 01), /& D 41 M kn 40 i 1 %50
T B.CHMILZERA BFEZITE L (P<<0.0D),
B.C.D @AMt EIN BT A, 2R A5
AR L (P<<0.01), 5 A B4IMLH,.C.D ke
M B — LR B CHS A BHZARNE S
HEi¥ 3 L (P<0.01), D4M NLR &, 5
AB.CHMIEESRHERASITFE L (P
0.0, W% 2,

A (TCSS ¥F43 0~5 43) 32 ] . B 41 (TCSS
PES3 6~8 4341 ] ,C 4 (TCSS P43 9~11 43) 38
#1) .DCTCSS $E43 12~19 4329 H,

B.C.D kgt e Es T AH. 254
X2 DPNEABREARSABR—FEREE

Table 2 Comparison of general data among different subgroups of patients in the DPN group

(x£s)
4153 151 %5 R () e (4F) HbA (%) mNCV(m/s)
A 32 64.194-6.27 7.2545.95 8.0741.06 51.534-4.04
B4 41 63.5945.27 15.15+7.07" 8.3840.99 48.0943.33"
C4 38 63.7645.54 17.394£6.15" 8.48+1.28 44.3145.65" %
D4 29 64.0048.46 18.724£7.56" % 9.0541.21* %4 41.164-4.82" ¥4
F 18 0.062 18.807 3.933 31.309
P {4 0.980 <<0.001 0.010 <<0.001
gl 115 sNCV(m/s) AR AN (X 107 /1) WREL AN (X 109 /1) NLR
A 32 50.244-2.83 2.97+0.66 2.06+0.33 1.4940.45
B4 41 48.2042.85" 4.03£0.70* 1.8240.31" 2.2440.35"
D4 29 44.514:3.38" % 4.1940.60 1.5640.21% % 2.7040.28" %
CH 38 41.05+4.24* ¥4 4.8740.71% %4 1.5940.20" % 3.1140.55* #4
F 1§ 47.314 42.857 24.467 91.571
P <<0.001 <<0.001 <<0.001 <<0.001
* PH<C0.05 5 A4lHbE #P {H<<0.055 B4I#H AP H<0.055 C 44 (SNK-¢ K5
2.3 DPN #H TCSS ¥4 5 & Il K46 5 1Y AH G 1 53 DPN 41 NLR 5 mNCV . sNCV 2 fiX, 2724

#r DPN &3 HbA, c. R4 . NLR 5 TCSS
PR 2 IEA 6, mNCV, sNCV, itk L 4f il 5 TCSS
W R, 2% A 515 8 L (P<<0.05), L

Geil=AE L (P<0.05), L 4,
%X 4 Spearman X4 H DPNZA NLR 5
mNCV.sNCV &Y 18 % &

%3, Table 4 Spearman correlation analysis of the correlation
%3 Spearman H % 4 4 DPN 48 TCSS 4 5 between NLR and mNCV, sNCV
I B 45 45 % 48 36 14 in the DPN group
Table 3 Spearman correlation analysis of the correlation ESEs rfd P 1A
between the TCSS score and various clinical mNCV(m/s) —0.550 <20.001
indicators in the DPN group sNCV(m/s) —0.602 =0.001
— — — 25 ZEAMEFIRAHT R %062 4
HbA (%) 0.279 0.001 FFEWESE DPN £ & TCSS ¥4 50 R . 4 ki g
mNCV(m/s) —0.610 <<0.001 Lk B 40 9. NLR, HbA,c B X &R, 4R B R
sNCV(m/s) —0.712 <20.001 TCSS E‘J*H?é&%@,?ﬁ HbA1 c.NLR, IE] Uﬂﬁ%ﬁﬁ\j
RN L (X 109 /1) 0.703 <<0.001
W EL 4 (< 10° /1) —0.600 <0.001 YTCSS=—7.396+0.389 HbA,c+5.084 NLR, R
NLR 0.876 <0.001 A o O 101 U9 2 H0RT X TCSS Y52 M /MR IR

24 DPN 41 NLR 5 mNCV.sNCV #f 5% 4 #r NLR>HbA,c(0.965.0.124), 1.3 5.
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Table S Multiple linear regression analysis

AR EYEE i HEVEEY [ENEES €73l 324 t 18 P{H
W (4F) 0.034 0.072 0.021 1.614 0.109
HbA, (%) 0.389 0.124 0.127 3.063 0.003
FF PR A (<109 /1) —0.415 —0.104 0.534 0.777 0.439
W AN (< 109 /1) 0.957 0.087 1.195 0.801 0.425
NLR 5.084 0.965 0.977 5.203 <20.001

2.6 NLR,HbA c k3 Bk & X% & TCSS 351
DPN & & W W 4 ROC i £ & #r & =,
HbA,c W) Bl 28 T M FX (area under the curve,
AUC)=0. 673, %F W 19 YJ 5 {8 &y 8.350, NLR 1Y

AUC=0.892,%F h 1 VI S fH N 2.660, BRAFRIRi2
W 12 5 1 » AUC=10.900, 4 5 Ji5 01 i a8 35 43 1y
0.748 F10.931, W5 6 FIE 1,

% 6 NLR.HbA c #5#RTM & TCSS ¥4 DPN £ £ /) ROC B £ 5> #7
Table 6 ROC curve analysis of NLR and HbA, ¢ indicators for predicting the occurrence of DPN with high TCSS scores

AR AUC U Fr 5 Youden 35 %k 95%CI P 1{d
HbA;c 0.673 0.759 0.577 0.336 0.558~0.788 0.004
NLR 0.892 0.828 0.820 0.648 0.830~0.953 <0.001
512 W 0.900 0.931 0.748 0.679 0.848~0.952 <<0.001
1.0 it
osf AW 5T o, DPN 240 NLR 7K 7 Fk i, JHE 7 i 22
NCV. B # 2 NCV i SR AR Ay 8 3, JF H NLR
20 52 NCV R 22 NCV 5 MG, x5 1k
# 0.4 . TR S R — 3, /RS I NLR KT+ 5
. e A 2 F A K B DDA . TOSS 4R R
— 2% g8 50 e e e I kv B — B EROIE AT B T
0.0 0.2 ?é%ﬁ%’ﬁ 0.8 1.0 i DPN A9 ™ 5 2 B2 AR 55 W 7n NLR B TCSS
1 NLR.HbA,c RFAEBK&H N DPN £2& S TCSS if 45 PPOPTH TS A B 5E 38 L PR G R T
4 RO 2 NLR KB DPN 8 % s 5 7 5 8 HE 19 fi 34 0 7+
Figure 1 ROC curves of NLR and HbA,c alone and in _"%—’NLR Efﬁ‘é% DPN Fﬁfigﬂgﬂzfajﬁh?°

combination for predicting high TCSS scores in DPN patients
3 i it

DPN £}y T2DM fi 3% i 119 12 P 5 & 5 2
—, SRR R L M KT SR R SR L R S
JOREARBL S RHCPL LA B pp e KA F IR = 2 F
PR A S Rpgi M o o] 5 | i 28 R E
AR Bl A4 A KRR R RIE R
NAE DPN %&4E K i) BB 3. 78 RAE A DG 48 4
W C RN R AL A R R R SR B
T «.NLR % RIEFEIr Tt 5 T2DM B # K 4
DPN AH5C 200 SR AR R A7 pF 58 R B, NLR A4
BT AL GE 0 R AE BRI 35 A I R I
L BE A% 15 0L 1R AL A A o e 400 5 9 2 400 i 22 (]
(14 3 25 - A IR 2 S TR I e R0 A — o 5 6 448 0% 1) 4%
WAL HE AR . WA 5838 33 48 0F NLR 5 DPN 2 %
TR PR AR DG, DURE 48 R I R R LA B IR YT

11 NN 1 AR IR U A THES R M = o T2
HbA, ¢ NLR &1 DPN & JERIH KK &, Jf HiE
it ROC W&/ 1, ¥1 4 8 € T NLR #l HbA, ¢ Bk
A 10 DPN AR 0 1% 7™ 5 R A O B X —
KIK DPN i 5 IEAG 4L T4 S 3+, NLR 5
A b EL A0 5 e R A0 8 £ R B T R I R T
P 7 5 RAE B 7 2Z 18] 1 7 B RS A T —
(18 I E2L 200 B v 20 L 40 S ke R LA ) A A
B v R R 4 A Sl R S g R R
KAEAE B4 A WA DL R Z b 40 i R 0 43
AT RE R . I EEL 00 s/ A A B R T AR R I R
JiE SO AT VR S L 3 AR AR . DPN R E RN
AR E=R AR € GRS R UK (11 AP R R B vl
I PR 240 e D) 5 B BT AR A A0 B R 8 L (R (R
14 9 A 40 A e P b A0 B 9 0 L AR b B R, 3 3K
R0 BB 1 T, X s Bk AE , KR NLR
B RYER N A E , HbA, ¢ 52 A I P i 410 &
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L8 ERT IR, A WS W28 NLR, HbA, ¢ 78 7 1

DPN i/ 5 A% J8 B AT 5 240 {1, B =38 A i Tt
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RN R 25 55 Jay BRAE L 3 3R W AS Bk 5 45 R AT
PE— PRI . R R B 5 0 Y EE A T B 7 DA
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