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[Abstract] Objective To investigate the changes in the neutrophil-to-lymphocyte ratio (NLR) in different
subtypes of diabetic retinopathy (DR). Methods A case-control study was conducted. From September 2023 to
May 2024, 174 patients with DR and 57 patients with simple age-related cataract were enrolled at Tianjin Medical
University Eye Hospital. According to the DR subtype, the patients were divided into a chronic progression group (n=
52), an inflammatory leakage group (n=68), and a neovascular group (n=54). Hematological parameters were
collected, including glycated hemoglobin, triglycerides, cholesterol, creatinine, urea, hemoglobin, mean platelet
volume, hematocrit, neutrophils, lymphocytes, NLR, platelets, and the platelet-to-lymphocyte ratio (PLR). Differences
in these parameters among the groups were compared. Logistic regression analysis was used to assess the association
between NLR and DR subtypes under different models. Receiver operating characteristic (ROC) curves were
constructed to evaluate the diagnostic performance of different models for discriminating DR subtypes. After gradual
adjustment of variables, an unadjusted univariate model and models 1 and I after adjusting different parameters
were constructed. Glycated hemoglobin, triglycerides, cholesterol, urea, and creatinine were adjusted in Model 1 .
Hemoglobin, mean platelet volume, hematocrit, and platelets were adjusted in Model [l based on Model 1 . The
study adhered to the principles of the Declaration of Helsinki. The research protocol was approved by the Ethics
Committee of Tianjin Medical University Eye Hospital (No. 2024KY-15). Written informed consent was obtained from
all patients. Results No statistically significant differences were found among the control, chronic progression,
inflammatory leakage, and neovascular groups in triglycerides, platelets, or cholesterol (H=6.347, 2.039; F=2.538; all
P>0.05). However, significant differences were observed among the four groups in urea, creatinine, mean platelet
volume, absolute neutrophil count, absolute lymphocyte count, NLR, PLR, hemoglobin, and hematocrit (H=28.162,
15.537, 12.602, 23.095, 12.017, 41.923, 12.587; F=4.153, 4.614; all P<0.05). Regarding the inflammatory markers
NLR and PLR, NLR showed a progressively increasing trend across the control, chronic progression, inflammatory
leakage, and neovascular groups, with statistically significant pairwise comparison differences (all P<0.05). The PLR
in the neovascular group was higher than that in the control group and the chronic progression group, and the PLR in
the inflammatory leakage group was higher than that in the chronical progression group, and the differences were
statistically significant (all P<0.05). Multivariate logistic regression analysis showed that NLR was independently
related to the occurrence and subtype progression of DR, and the intensity of the association increased with the
severity of the disease. Compared with the control group, the odds ratios (OR) of DR group in univariate model, Model
I, and Model II were 3.274, 19.211, and 96.640, respectively (all P<0.01). In the comparison of subtypes, chronic
progression group compared with the inflammatory leakage group, NLR was an independent risk factor after adjusting
for confounding factors (Model I : OR=1.553, P=0.032; Model Il : OR=1.622, P=0.026); chronic progression group
compared with the neovascular group, all the models suggested that the NLR and DR subtypes were independently
correlated (OR=2.259-2.354, all P<0.01); there was no statistically correlation between NLR and DR subtypes in the
inflammatory leakage group and the neovascular group (P>0.05). ROC curve analysis showed that, compared the
control group and the DR group, the area under the ROC curve (AUC) of univariate model for NLR in diagnosing DR
was 0.711, and the AUC of Model I and Model Il was 0.992 and 0.996 respectively (all P<0.001); in the chronic
progression group and the inflammatory leakage group, the AUC of univariate model for NLR in diagnosing DR
subtypes was 0.613 (P=0.056), and the AUC of Model | and Model Il were 0.689 and 0.724 respectively (both P<
0.01); in the chronic progression group and the neovascular group, the AUC of univariate model, Model I, and Model
Il for NLR in diagnosing DR subtypes were 0.740, 0.783, and 0.780 respectively (all P<0.001). The AUC of each
model for NLR in diagnosing DR subtypes ranged from 0.596 to 0.642 in the inflammatory leakage group and the
neovascular group, among which there was no statistical significance in model 1 (P=0.102), but there were statistical
significances in the univariate model and Model Il (both P<0.05). Conclusions Significant differences in NLR
exist among different DR subtypes, and NLR shows good diagnostic efficacy in distinguishing various DR subtypes.

[Key words] Diabetic retinopathy; Neutrophil-to-lymphocyte ratio; Platelet-to-lymphocyte ratio; Regression
analysis; ROC curve
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K DR T BLE W bR . AR BRI AT
DR 70 B 58 % 4R 5T 1 200 L AH 5 R GE 48 b5 5 A [5] DR 3
B 22 8] 59 AR O

1 ZMERE

1.1 — R

K FH 3 ) %o BEAFF 5%, U0 HE 2023 4F 9 H 2024 4F 5
Aie T REEFRR = IRBHE B DR 855 174 4], 41
i DR 43 B8 I 43 ol 18 Pk o J 41 52 491 L AR I 9 e 4
68 {51l A BT AL ML 4L 5461 . 4 A A1 12 1) o A7 i
ARG PE 1N B BB ST A g R BRZEH L A A B U
(DAY =50 % . (2) % BT B8 15 & 2R 200 AT i 40 OGPk
1P B 12 W s o 5 12 1 1 R A SR AT 10 4F LA PR 9
g R, DAL IO ISR I A5 A 2 0 S O TR R A R
$iE 2 T 21 RREAT 10 48 DL _EOE R 9 R L LA it — 400 1) i
Ji BB Tl 20k 9 E A R A B A LA 2H BB AT 10 4E LU
B DR AR LA SRR AR I TR B R R 1) o
HEBR bR - (1) BRAEA A BB OB IR JH & 58 H %
JIE 58 R A1 A B Al HR G 95 g 45 IR B 99 o B2 55 (2) B
TEA MRS TR s 5 (3) A ™ H.L il D RE T B D RE =2
A5 S 1 3 98 E S8 5 (4) WA T >180 mmHg(1 mmHg=
0.133 kPa) , 75K JE>110 mmHg & 5 (5)3 4 A N A 4 8
(D 1 (I e ST | K U A8 2 W & RN B = 5]
ST AR BRI AR O s . 4R E



. 844 - A SIS IR BE 24 3 2026 4F 9 H 55 44 %55 9] Chin J Exp Ophthalmol, September 2026, Vol. 44,No. 9

AR M AL L R 25 R B T G i 2k B X (H=6.038
X'=2.672, 3 P>0.05) ;18 PE I R 4l |\ R E 5 T 41 A opr Ak
I 45 20 0% PR KR B a) FOBE Ak i 21 25 1 (glycated
hemoglobin, HbAlc) b #% 22 5 3 JC 4t 31 2% & L (H=
4.043.1.308, 3 P>0.05) (£ 1) o A 5% 8 1F (b /R
BEF) R T ELEREER KRB E R G
Bod A ME (S5 0 2024KY-15) . A R & %
EBmAERE .

1.2 ik

1.2.1 A F 248 b5 R R 2% BOPR oA N 2246 A5
A 5 A PR ) B PR RO R TRD 5 OV 2 B L 4
HbA e, H il = W5 L JH [E B LR R R 20 & A .
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Figure 1 Schematic diagram of fundus changes in patients with different subtypes of

DR A: Chronic progression type  B: Inflammatory leakage type C: Neovascular type DR:

diabetic retinopathy
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Table 1 Comparison of baseline characteristics among different groups
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SIH AT IES M EH L MQ,, Q) Fom , £ H% 2
BB AR 1L 2% FH Kruskal-Wallis BE FIAS 36, 9 0 1L %5 %
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It 1H It (odds ratio, OR) 1 95% B {5 X [f] (confidence
interval, CD 2 . F H 2R H TVEEE (receiver
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R 2T B Y CHCT A /N AR PRI BB 5 8 IR R
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42 B GREKF B TE R S8, I A L
48R, P<0.05 M2 RA G E L,
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2.1 AR N AR TR A L

X R AL A% R R AR OAE B e 4
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PLR .M ZL5 1 HCT SR L4, 2 5 8
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15 P AE I ) P51 Tl IR o 2505 B I'Fﬂ* )
(M(Q,.0). %1 (B [MQ,.0Q,).4F] [(M(Q,.0,).%]
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H/E 6.038 2.672 4.043 1.308
PE 0.110 0.445 0.132 0.520

JEAH AR AE B T 41 RN A I 4 41 NLR 2
B LI A R L R A
Gt B X (1 P<0.05) ;8 4 4 A
PLR & T X% B2 Fn 08 o 1E R 41, % 0 5
WA PLR & T R4, ZRY A5

TE : (% Kruskal-Wallis BRIV 55 #: K250 ) B PR o 2800 16 1] A0 HD A 1o {5 55 311 4 3 2

A RIEBIRAFFEMAT 4 HbA e ML I LT

it X (3 P<0.05)($2),
2.2 AEEETET NLR 5 DR 4F B (1 S BE

Note: (*: Kruskal-Wallis rank-sum test; #: x* test) Diabetes duration and HbA lc levels were

only analyzed in the chronic progression, inflammatory leakage, and neovascular groups HbAlc:

glycated hemoglobin
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0.05)(#%3),

ROC [l £& 43 #7 45 S W7, NLR Bt & Ho At 2 0
DR Je #5058 B AT B 47 1912 W 2 he , H Bl #5580 A% GF A8
W, 2 Wi AR B D AR T . X IRZE 5 BT A DR 43 Y
4L B, B R R AUC K 0.711 (95%CI: 0.637~
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0.642, 22 F YA Gt 2% 5 L (¥ P<0.05) (£ 4, 2)

3 it

RO A 97 B R R 0 MO AR F 5 (Early
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Table 2 Comparison of hematological parameters among the four groups

[
5 i [M,fﬁ, HEEE N [M(’Z(I%QQ, [M(HT@, MELERT MPV
mmol/L]’ (x+s, mmol/L) mmol/L]" pmol/L]” [(x+s),g/L] [(M(Q,,0,).fL]
it MR 41 57 2.00(1.35,2.40) 5.57+1.12 4.95(4.09,5.93)  67.10(60.40,76.30) 141.29+15.70 9.55(9.10,10.00)
BB 52 1.62(1.26,2.46) 5.16+1.28 6.06(4.89,7.13)  69.25(54.90,81.25) 138.16+15.79 10.00(9.55,10.60)
RIEB IR 68 1.54(1.06,1.86) 5.12+1.34 6.46(5.11,8.65)  75.30(61.50,89.55) 132.76+14.17 9.90(9.20,10.70)
BAEMATAL 54 1.48(0.95,2.15) 4.87+1.31 6.62(5.71,8.09)  75.30(67.80,100.00) 134.10£20.20 10.00(9.60,10.50)
H/F 8 6.347 2538 28.162 15.537 4.153 12.602
P1H 0.096 0.058 <0.001 0.001 0.007 0.006
NEUT LYMPH 1M/
4151 %K e (M(Q,,0,), [M(Q,,0,), N (M(Q,,0,). LR
[(%2s),%] L] IO [M(Q,,0,)] O (M(Q,.0,)]
it BE AL 57 42.54+4.17 3.88(2.89,4.49)  1.90(1.64,2.10)  2.11(1.64,2.43) 235.00(197.00,277.50) 123.53(98.57,154.54)
MESERA 52 41.08+4.37  4.23(3.24,4.90)  1.78(1.53,2.25)  2.24(1.74,2.88)" 217.00(197.50,241.00) 116.04(97.83,139.29)
RIEBTEH 68 40.13+4.06 4.21(3.59,5.30)  1.75(1.35,2.02)  2.36(1.97,3.49)™  235.50(188.00,270.00) 130.57(110.21,170.52)"
BEMASA 54 40.40+5.23 4.98(4.00,5.75)  1.63(1.18,1.87)  3.00(2.41,3.79)™  230.00(180.00,274.00) 148.02(111.25,183.89)"
H/F {8 4.614 23.095 12.017 41.923 2.039 12.587
P 0.004 <0.001 0.007 <0.001 0.564 0.006

FE 5 R AL, P<0.05 5 51 1k 0 R A LA, PP<0.05 5 5 E B T A LA, ©P<0.05 (% : Kruskal-Wallis B FIUAG 5, Dunn K56 5 # . B[R 5 07 2250 #7)
MPV ;- 349 1fit /NS AR B s HCT : I 40 B 25 s NEUT : o s 20 i 26 X5 8 5 LY MPH - 98 B4 200 Jf0 246 X6 {8 5 NLR « o 1 bz 20 i /36K B8 200 0 A 5 PLR  1ff /0 A/ £

240 L LU A

Note: Compared with control group, *P<0.05; compared with chronic progression group, "P<0.05; compared with inflammatory leakage group, “P<0.05 (*:

Kruskal-Wallis rank-sum test, Dunn test; #: One-way ANOVA)

MPV: mean platelet volume; HCT: hematocrit; NEUT: absolute neutrophil count; LYMPH:

absolute lymphocyte count; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio
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£3 A E#E T NLR 5 DR 4 & X B8 £ E 2 Logistic [@ )3 4 #7
Table 3 Multivariable logistic regression analysis of the association between NLR
and DR subtypes under different models

Xif H 41 5 5 ORfH  95%CITFRR  95%CI KR P{E
X B4 vs BT A DR 43 40 P AR i TR 3.274 1.958 5.473 <0.001
iR 1 19.211 3.077 119.940 0.002
AL 96.640 3.181 2936.068 0.009
1M A vs RNE 1B TR 4 BAAR AR 1.464 0.998 2.148 0.051
AL T 1.553 1.039 2.322 0.032
A 1T 1.622 1.060 2.482 0.026
M R 2 vs B A IS A PR AR 2.297 1.447 3.646 <0.001
FR T 2.354 1.413 3.921 0.001
FR T 2.259 1.353 3.771 0.002
RAE B I 2 vs B AR 0L A FAAS AR R 1.204 0.896 1.620 0.219
iR 1 1.174 0.898 1.588 0.299
H 0 11 1.180 0.859 1.620 0.307

TE AL T U 4% HbALe H b = B2 DR 2 VU s B80T ZE A8 T Jemth Ry & e .
MPV HCT ML/ NLR o AR Z0 /K EL 20 8 LE A s DR B BRSS9 I S35 75 5 OR - LU B LL 5 CT: B A
DX TH] s HbA Te - ML ML 2R 1 s MPV 2 57 29 0t /AR AL s FLCTT -« i 40 i 1L 75

Note: Model I adjusted HbAlc, triglcerides, cholesterol, urea, and creatinine; Model I adjusted
hemoglobin, MPV, HCT, and platelets based on Model I
diabetic retinopathy; OR: odds ratio; CI: confidence interval; HbAlc: glycated hemoglobin; MPV: mean

NLR: neutrophil-to-lymphocyte ratio; DR:

platelet volume; HCT: hematocrit

*4 AE#EET NLRXAE DR 2B §i2 #F NE
Table 4 Diagnostic value of NLR for different DR subtypes under different models

95%CI  95%CI et REE freE

X He 415 5 AUC TR LR P{H BIE (%) (%)
XUEA vs B DRAMAIZ] AR REREAY 0711 0.637  0.785  <0.001  0.844  42.6  100.0
iR T 0.992 0.983 1.000 <0.001 0.506 98.0 98.0
AT 0.996 0.991 1.000 <0.001 0504 98.6 959
MR A vs RAEB WAL AR B 0.613 0501 0.726  0.056 0.589 413 80.0
AT 0.689 0.579 0.798  0.001 0482 652  76.0
R T 0.724 0.623 0.826 <0.001 0.453  71.7 70.0
T VEPE R ve AR A 4 R 0740 0.645  0.836 <0.001 0.453  73.1 64.0
iR 1 0.783 0.692  0.873 <0.001 0432  80.8 72.0
A 1T 0.780 0.690  0.869 <0.001 0.491 712 76.0
RIEBIRH vs H A AT B 0,626 0513 0739 0.032  0.413 846  47.8
A 0.596 0.484 0.709  0.102 0.544 519 69.6
AT 0.642 0.532  0.752  0.016 0.550  55.8 76.1

W BEA TR % HbALe  Hih =W [ BE PR ZR JURE, 180 I 7E A8 T Jkfily b %% 2045 F
MPV HCT . ifiL/NB NLR: #f 446 240 /0 0 240 A LU A s DR - RO P 190 555 72 5 AUC - il 2 T
CI: B A5 X 8] s HbA Lo BEAK I 2128 1 s MPV < SF 35 1L /AR PR B HCT : 1 480 L %5

Note: Model I adjusted HbAlc, triglcerides, cholesterol, urea, and creatinine; Model I adjusted
hemoglobin, MPV, HCT, and platelets based on Model 1
diabetic retinopathy; AUC: area under the curve; CI: confidence interval; HbAlc: glycated hemoglobin;

NLR: neutrophil-to-lymphocyte ratio; DR:

MPV: mean platelet volume; HCT: hematocrit
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Figure 2

differentiating DR subtypes under different models A: Control group vs all DR

subtypes combined

A X
Aovs A DROFELZL B8V AL vs RAEBINAL  C: 18 MR HE R AL vs B A= 1M
B D:RIEBILL vs HAEMAT A NLR PR 40 /0K B 410 B s DR - B IR 9

ROC curve analysis results for the diagnostic value of NLR in

B: Chronic progression group vs inflammatory leakage group

RS2 1 =5 UM 2 R R T Y AR R SR 1R DA
I AR g6 4t P (i TL-6 Al TNF-a) 7Y
FORWINAFE B LR . L 2R A F
(4 T o 76 R 5 R AR PU A & S FR b i 5
P, ) st 52 0 1 A0 40 B %o A2 20 400 i 2E i R
(Lr g A & 7 ) iy OB o X — ROE 3 R

C: Chronic progression group vs neovascular group  D: Inflammatory leakage group vs

l’l(‘)()VﬂS(ful'd.l' group

ROC: receiver operating characteristic
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NLR: neutrophil-to-lymphocyte ratio; DR: diabetic retinopathy;
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