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who were admitted to Zhongnan Hospital of Wuhan University from August 2022 to August 2024 were selected
as the research subjects. They were divided into the diabetes mellitus combined with dry eye group and the dry
eye group based on whether they had diabetes. The age, gender, body mass index (BMI), number of peripheral
blood neutrophils, lymphocytes, and platelets were collected for both groups. The neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR) and systemic immune-inflammation index (SII) were calculated.
Univariate analysis and multivariate Logistic regression analysis were performed between the two groups, and
a nomogram was constructed to predict the risk of diabetes mellitus in patients with aqueous deficiency dry
eye. Results A total of 150 patients with aqueous deficiency dry eye were enrolled, including 74 patients in the
diabetes mellitus combined with dry eye group and 76 patients in the dry eye group. The results of univariate
analysis showed that there were statistically significant differences in BMI, number of neutrophils, lymphocytes,
platelets, NLR, PLR, and SII between the two groups (P<0.05). The results of multivariate Logistic regression
analysis showed that BMI (OR=1.176, 95%CI: 1.026-1.349), NLR (OR=6.575, 95%CI: 2.772-15.598), and PLR
(OR=1.030, 95%CI: 1.012-1.047) were independent risk factors for diabetes mellitus in patients with aqueous
deficiency dry eye. A nomogram for predicting the risk of diabetes mellitus in patients with aqueous deficiency
dry eye was successfully developed and a receiver operating characteristic (ROC) curve was drawn to verify the
accuracy of the model (AUC=0.872, specificity=93.40%, sensitivity=64.90%). Conclusion BMI, NLR and PLR
were predictors of the risk of diabetes in patients with aqueous deficiency dry eye. The nomogram developed
based on them had good predictive value for the risk of diabetes mellitus in patients with aqueous deficiency dry
eye. NLR, PLR and SII can be used as new biomarkers to reflect the immune and inflammatory status of patients

with the comorbidity of diabetes and dry eye.

[Keywords] Aqueous deficiency dry eye; Diabetes mellitus; Risk prediction; Nomogram; Systemic
immune-inflammation index
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Table 1. Comparison of clinical data between the diabetes mellitus combined with dry eye group and the dry eye group

H BRI A THRAL (n=74) THRZL (n=76) Zly* Pl
i (%) 63.01 £ 10.88 63.97 + 13.20 0.485 0.628
PERI (n, %) 0.648 0.421
Bk 28 (37.84) 24 (31.58)
Ik 46 (62.16) 52 (68.42)
BMI ( kg/m?) 24.67 +4.22 23.13+2.90 2591 0.011
NEUT#H ( x 107/L) 428 +1.56 3.35+1.00 4.343 <0.001
LYMECH ( x 10°/L) 1.52+0.44 1.84+0.33 5.114 <0.001
PLT#CH ( x 10°71) 230.65 + 47.59 211.61 £45.58 2.503 0.013
NLR 3.09 = 1.80 1.83 +0.49 5.841 <0.001
PLR 163.66 + 56.70 116.77 +25.15 6.517 <0.001
SII ( x 10°/L) 724.75 + 529.07 385.88 + 128.63 5.358 <0.001

7E: BMI, body mass index, /K& 354k; NEUT, neutrophil, ¥ /H4i2mhe; LYM, lymphocyte, #k®2mf; PLT, platelet, f/v#2; NLR,
neutrophil—to—lymphocyte ratio, P4zt 5wt % ; PLR, platelet—to—lymphocyte ratio, s/ G#HE gt 3 ; SIl, systemic
immune—inflammation index, % %t: %05 £ EIEH .
F2 KiERZ B TR EE & FHER B X B LogisticEl Y3 434
Table 2. Logistic regression analysis of the risk of diabetes in patients with aqueous deficiency dry eye

A hE B SE. Wald OR (95%CI ) Pl

BMI 0.162 0.07 5.385 1.176 (1.026~1.349) 0.020
NLR 1.883 0.441 18.258 6.575 (2.772~15.598 ) <0.001
PLR 0.029 0.009 11.134 1.030 (1.012~1.047) 0.001

7E: BMI, body mass index, #hEI54k; NLR, neutrophil—to—lymphocyte ratio, P Hiimi s ke miib F; PLR, platelet—to—lymphocyte
ratio, /ARG EALILE; S.E., standard error, #R/Ei%EZ; OR, oddsratio, HAAI; Cl, confidence interval, #EAZ X 4],
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Figure 1. Nomogram of the risk of diabetes mellitus in patients with aqueous deficiency dry eye
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Table 3. The predictive value of single and combined indicators for the risk of diabetes mellitus in patients with
aqueous deficiency dry eye

Bzt AUC (95%CI) S.E. PE SR TR E WS
SR E 0.872 (0.817~0.926) 0.028 <0.001 93.40% 64.90% 0.67
BMI 0.616 (0.526~0.706 ) 0.046 0.014 65.80% 56.80% 23.98
NLR 0.819 (0.755~0.883) 0.033 <0.001 84.20% 62.20% 2.29
PLR 0.791 (0.722~0.861 ) 0.035 <0.001 54.10% 88.20% 146.23

7E: BMI, body mass index, /K& 354; NLR, neutrophil-to—lymphocyte ratio, W /HiiZgfe ke a5 ; PLR, platelet—to—lymphocyte
ratio, f /R EGHE ML FE; AUC, area under the curve, w4 F @ 47; S.E., standard error, #R/fii% £; Cl, confidence internal, H /3 X 1d],

AWFFE LB, NEUT e85 PR 518 T 4 0
W E TR ", SAE 45 R —3, NEUT 7%
PEIG AT e SO0 IR e A O TR i & AT G, BR
TR FENT T 90 M0 Hh LYM THE0% b AE e 4
W RTINS A i LY M s A AL AT RE
T SR kA Ak P 1 7= A i LYM SRS 2 48
7, WD THEER LYM f9%E, & T LYM 3
TN R LYM 2 H b Y A ST IR A
JETIRA R LYM i+ 500> F TR H B A g it2#
B, ATRES LA LW ALEIA 5. ARWFIE s b
PRIR A THRZHA NLR ACE R TR, 3k
PRI G I T IR A e SR " AR s T
MR, SRR —8C, MM R A F
THR 3 NLR {E T} 0] B2 40 I s i i R 7

https://slyyx.whuznhmedj.com/

() NEUT B30, LA SRR 5 20 B S 7 1) 52
FUTE AT B LYM 380 JE[R) S35 g 4L 11,
BrZ 5EEILAL, PLT iR GERLZ FhE Y T RE
FARAE RN I RAIEAT . ARG R IR, 2 BUME IR
s K A AE I/ PN B ) e R A R I /N AR 3 T
B, IR R IR 5 2R B T RE S I LA PN B Dy g
APLT 4™ PLR &9 T 9000 4 Bk R e
N ARGRESR | O I e X s
HW5E &I, THRAEE MY NLR FI PLR 20 {E 4
e TR IR AR AR R, BERR
G TR R PLR K P R4, FREIBER
S G I TR AR T ey SORE M AR B TR
BE L FI, ERERE G I TIREE T, NLR.
PLR AMUE—F ) TR A RIS A&,



HIBEZFZE 2025 £ 10 BE 38 5% 10 #5 J.Math.Med. Oct. 2025, Vol. 38, No.10 742

I HAE VA PRI A 91 T IR SRS A K TR &
FEHE o DRSS 7 T A LI PR A

5T BMI. NLR F1 PLR JF & 51 26 %0 7K i
R = YT HR L85G IR R XU EAG G T
WfE, EaEiHE S H BMI. NLR. PLR JfxtBEAH
MR A3EL, AT DL A AT A A B8 R 3R AN [ 7K
SEXT T R AR R B, 0 K e = A R AR
HA IR PRI RESE, I R L SRS v b XS AR
H TR R

B TSI 5 NLR, PLR A58 08 G, ZHER
Logistic [0 43 #7150 T SITix — XU A 2=, {5
SIL %4 7 NEUT, LYM Al PLT =FRAEANME, H
TR A R A 1T LR - S e 4 B SR AE R A . ST
A ABE A B ) PR Hu 45 70E — 00 JHF- 40 28 O ik 5T
W, VR IR TS PEAG RS 2, e TR
PR B T A AT WY, SIT AT LAAE Sy S i
RIS £ 9 g 7 B AR 5 IR T A AR
—TUC TR IR 85 O HUIR BRSSO A e
SIL 7 2 B RS A8 2 v T e AR e 5 22 19 R E )
RN, HATE G R T AR R T, S
P PE R IR S B &) 2R A5 51 R B 2L a]
DAGE R 5 24T, DT 5 BOME PR I R E 1) &
AP R KR, W DR A I IR A R I
A SIT 38 8 T IR w0 IR AL, I S AR G ™ &
FEREA O P, WFs M, SIE TS 2 BB R
BT IR B PR 2T 2 (A T a 5%, ST RTE{L
I 2128 11 ELAT AV Rl PR A G HIR 8 ] R L 1 12 Wi
BRREOME S P ARG BoR, BERR AT IR 4L
) SILZKSF i F TR, 5 RiRpFe 45 3% — 5.
SII 5% AT A Ay S WOl TR 6 0 TR S RE RS Ay —
PRy, ORI G 01T IR AR i R AR
ARG 285 R T DA B R 2 B 5 ] I R FH o

RIFFRAFHE—E SRR . AREXTTHR ™ E AR
FER P T — T, FEREE B et
AR 73 GBS Y 1) S b o, 5 AN B TH Rl 28 k1]
(tear film breakup time, TBUT ) {5GAE R+HE ™
W, W REJCIEMER B L™ R
AR K Bt = 78T AR 5508 DRI 14 S 56 P i2F A7 48
o, AR TR R ER R E S, H
b 2SR 1% B 50 R 22 18] 9 SCI A 5 i — 2B B
85 WFFEREARR RN, W] R FR T 73 25 5 1) ik
PEFIVSEPE, SRS KA, T2
AIBETERTIE, DAt —REmr s 45ie. Har, M

PRI A FE IR 0 e SOREHLI 9 ANBH A, & XbhE
PRI G IR () T B i 5 25 e T A B, &
KT BT 2GR 5 A Y R s, if—
A R SR PRE ARAE BN AERE R G I T IR oy v i
e, RIGELAYT TR AT R HAR Y 25 ) S gk
PRI B8 4 M7 vk F B8 R 6 91 TR AR 1R YT
BESE S

ZE LTk, ARAFFRIETF Z N E Logistic 1155
BT B 5 2 IR RS0 /K Y e = 78 1 HR A6 2 P IR
s B KUK, 45 SR BT BMI, NLR F1 PLR 42 7K i ik
Z TR B I s AURS: (2 S S R 5, A
I R L Fr B R3] 3 4 A5 6z PR 28 IR FH A S e
P77, T RE SRR R A B I PR A XU
NLR. PLR DA SII AT 4 2 S Wkt ks 45 0T IR
BBH P RAERAS A bR )

Sk

1 Britten—Jones AC, Wang MTM, Samuels I, et al. Epidemiology
and risk factors of dry eye disease: considerations for clinical
management[J]. Medicina (Kaunas), 2024, 60(9): 1458. DOI:
10.3390/medicina60091458.

2 TR I A2y L e R B 2 T AR A i s TR
Fhef el 2 L2 IR 3R 5 IHWoR 2+ 41, i [ B b2 IR B
GG 22 MR35 T IR 22 . T IR AR 5 SCRIy
J5 (2020 4F)[J]. HHAEIREL 4 | 2020, 56(6): 418-422. [China
Branch of Asian Dry Eye Association, Ocular Surface and Tear
Disease Group of Ophthalmology Professional Committee of
Cross—Strait Medical and Health Exchange Association, Ocular
Surface and Dry Eye Group of Ophthalmologist Branch of Chinese
Medical Doctor Association. Expert consensus on dry eye in
China: definition and classification (2020)[J]. Chinese Journal
of Ophthalmology, 2020, 56(6): 418-422.] DOI: 10.3760/cma.
j.en112142-20200316-00190.

3 Jain S. Dry eyes in diabetes[J]. Diabetes care, 1998, 21(8): 1375.
DOLI: 10.2337/diacare.21.8.1375.

4  Wang S, Jia Y, Li T, et al. Dry eye disease is more
prevalent in children with diabetes than in those without
diabetes[J]. Curr Eye Res, 2019, 44(12): 1299-1305. DOI:
10.1080/02713683.2019.1641827.

5 Shih KC, Lam KS, Tong L. A systematic review on the impact of
diabetes mellitus on the ocular surface[J]. Nutr Diabetes, 2017,
7(3): €251. DOI: 10.1038/nutd.2017.4.

6 Yoo TK, Oh E. Diabetes mellitus is associated with dry eye
syndrome: a Meta—analysis[J]. Int Ophthalmol, 2019, 39(11):
2611-2620. DOI: 10.1007/s10792-019-01110-y.

7 An Q, Zou H. Ocular surface microbiota dysbiosis contributes
to the high prevalence of dry eye disease in diabetic
patients[J]. Crit Rev Microbiol, 2023, 49(6): 805-814. DOI:
10.1080/1040841x.2022.2142090.

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/39336499/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXpoeWsyMDIwMDYwMDcaCGp3dDk4dmhy
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXpoeWsyMDIwMDYwMDcaCGp3dDk4dmhy
https://pubmed.ncbi.nlm.nih.gov/9702459/
https://pubmed.ncbi.nlm.nih.gov/31294638/
https://pubmed.ncbi.nlm.nih.gov/28319106/
https://pubmed.ncbi.nlm.nih.gov/31065905/
https://pubmed.ncbi.nlm.nih.gov/36409575/

10

12

17

18

743 HIBEAFRE 2025 F 10 BE 38455 108 J.Math.Med. Oct. 2025, Vol. 38, No.10

Wei Y, Asbell PA. The core mechanism of dry eye disease is
inflammation[J]. Eye Contact Lens, 2014, 40(4): 248-256. DOI:
10.1097/ic1.0000000000000042.

Wu X, Chen X, Ma Y, et al. Analysis of tear inflammatory
molecules and clinical correlations in evaporative dry eye disease
caused by meibomian gland dysfunction[J]. Int Ophthalmol, 2020,
40(11): 3049-3058. DOI: 10.1007/5s10792-020-01489—z.
Estua—Acosta GA, Zamora—Ortiz R, Buentello—Volante B, et al.
Neutrophil extracellular traps: current perspectives in the eyel[J].
Cells, 2019, 8(9): 979. DOI: 10.3390/cells8090979.

Meng YF, Pu Q, Ma Q, et al. Neutrophil/lymphocyte ratio as an
inflammatory predictor of dry eye disease: a case—control study[J].
Ther Clin Risk Manag, 2021, 17: 259-266. DOI: 10.2147/tcrm.
S298156.

Celik T. Assessment of neutrophil-to—lymphocyte ratio and
platelet—to—lymphocyte ratio in patients with dry eye disease[J].
Ocul Immunol Inflamm, 2018, 26(8): 1219-1222. DOI:
10.1080/09273948.2017.1340486.

Xia W, Tan Y, Hu S, et al. Predictive value of systemic immune—
inflammation index and neutrophil-to—lymphocyte ratio in patients
with severe COVID-19[J]. Clin Appl Thromb Hemost, 2022, 28:
10760296221111391. DOIL: 10.1177/10760296221111391.
Ozarslan Ozcan D, Kurtul BE, Ozcan SC, et al. Increased systemic
immune—-inflammation index levels in patients with dry eye
disease[J]. Ocul Immunol Inflamm, 2022, 30(3): 588-592. DOI:
10.1080/09273948.2020.1821899.

AR IR I 2 M s 24 2, i O 2 MR 2 0
Gy o AR A . b E T IR I RI2YT B AR (2024 4F )[J].
EIRBLRE | 2024, 60(12): 968-976. [Corneal Disease Group,
Ophthalmology Branch, Chinese Medical Doctor Association,
Corneal Disease Group, Ophthalmology Branch, Chinese Medical
Doctor Association. Chinese expert consensus on the diagnosis and
treatment of dry eye (2024)[J]. Chinese Journal of Ophthalmology,
2024, 60(12): 968-976.] DOI: 10.3760/cma.j.cnl12142—
20240517-00227.

American Diabetes Association Professional Practice Committee.
Introduction and methodology: standards of care in diabetes—
2024(J]. Diabetes Care, 2024, 47(Supplement_1): S1-S4. DOI:
10.2337/dc24-SINT.

Anjana M, Sandeep S, Deepa R, et al. Visceral and central
abdominal fat and anthropometry in relation to diabetes in Asian
Indians[J]. Diabetes Care, 2004, 27(12): 2948-2953. DOI:
10.2337/diacare.27.12.2948.

Qian L, Wei W. Identified risk factors for dry eye syndrome: a

19

20

21

22

24

25

26

27

systematic review and Meta—analysis[J]. PLoS One, 2022, 17(8):
€0271267. DOI: 10.1371/journal.pone.0271267.

Lee CT, Harris SB, Retnakaran R, et al. White blood cell
subtypes, insulin resistance and P—cell dysfunction in high-risk
individuals——the PROMISE cohort[J]. Clin Endocrinol (Oxf),
2014, 81(4): 536-541. DOI: 10.1111/cen.12390.

Lee BWH, Ip MH, Tat L, et al. Modified limbal-conjunctival
autograft surgical technique: long—term results of recurrence
and complications[]J]. Cornea, 2023, 42(10): 1320-1326. DOI:
10.1097/ic0.0000000000003337.

Kosidto JW, Wolszczak—Biedrzycka B, Matowicka—Karna J, et al.
Clinical significance and diagnostic utility of NLR, LMR, PLR and
SII in the course of COVID-19: a literature review[J]. J Inflamm
Res, 2023, 16: 539-562. DOI: 10.2147/jir.S395331.

Alhalwani AY, Jambi S, Borai A, et al. Assessment of the systemic
immune—inflammation index in type 2 diabetic patients with and
without dry eye disease: a case—control study[J]. Health Sci Rep,
2024, 7(5): e1954. DOI: 10.1002/hsr2.1954.

Alhalwani AY, Abudawood K, Qadizadah A, et al. Immunoglobulin
a levels and its correlation with neutrophil-to—lymphocyte ratio as
inflammatory biomarkers for dry eye disease in type 2 diabetes: a
retrospective study[J]. Front Immunol, 2023, 14: 1184862. DOI:
10.3389/fimmu.2023.1184862.

Alhalwani AY, Baqar R, Algadaani R, et al. Investigating
neutrophil-to—-lymphocyte and C-reactive protein—to—
albumin ratios in type 2 diabetic patients with dry eye
disease[J]. Ocul Immunol Inflamm, 2024, 32(6): 925-931. DOI:
10.1080/09273948.2022.2152698.

Hu B, Yang XR, Xu Y, et al. Systemic immune—inflammation
index predicts prognosis of patients after curative resection for
hepatocellular carcinomalJ]. Clin Cancer Res, 2014, 20(23):
6212-6222. DOI: 10.1158/1078-0432.CCR-14-0442.

Meleth AD, Agron E, Chan CC, et al. Serum inflammatory markers
in diabetic retinopathy[J]. Invest Ophthalmol Vis Sei, 2005,
46(11): 4295-4301. DOI: 10.1167/i0vs.04-1057.

Song Y, Zhao Y, Shu Y, et al. Combination model of neutrophil to
high—density lipoprotein ratio and system inflammation response
index is more valuable for predicting peripheral arterial disease
in type 2 diabetic patients: a cross—sectional study[J]. Front
Endocrinol (Lausanne), 2023, 14: 1100453. DOI: 10.3389/
fendo.2023.1100453.

W H L. 2025 4F 03 A 21 H &RIHE: 2025 4 08 27 H
ARG K WO

FUHAASC: sk,

We, STEEE, F.HET LK K Logistic 450 HT K 51 L PSRN K W ke = T MR 85 I P
KU B 22720, 2025, 38(10): 737-743. DOIL: 10.12173/j.issn.1004-4337.202503081.

Zhang RY, Yu A, Dou YL, et al. Risk prediction of diabetes mellitus in patients with aqueous deficiency dry eye based on
multivariate Logistic regression analysis and nomogram model[J]. Journal of Mathematical Medicine, 2025, 38(10): 737-743. DOI:
10.12173/j.issn.1004-4337.202503081.

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/25390549/
https://pubmed.ncbi.nlm.nih.gov/32601963/
https://pubmed.ncbi.nlm.nih.gov/31461831/
https://pubmed.ncbi.nlm.nih.gov/33790566/
https://pubmed.ncbi.nlm.nih.gov/33790566/
https://pubmed.ncbi.nlm.nih.gov/28910561/
https://pubmed.ncbi.nlm.nih.gov/35765218/
https://pubmed.ncbi.nlm.nih.gov/32990489/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXpoeWsyMDI0MTIwMDMaCHhiNzZpczdn
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXpoeWsyMDI0MTIwMDMaCHhiNzZpczdn
https://pubmed.ncbi.nlm.nih.gov/38078587/
https://pubmed.ncbi.nlm.nih.gov/15562212/
https://pubmed.ncbi.nlm.nih.gov/35984830/
https://pubmed.ncbi.nlm.nih.gov/24372524/
https://pubmed.ncbi.nlm.nih.gov/37433157/
https://pubmed.ncbi.nlm.nih.gov/36818192/
https://pubmed.ncbi.nlm.nih.gov/38698793/
https://pubmed.ncbi.nlm.nih.gov/37520541/
https://pubmed.ncbi.nlm.nih.gov/36637884/
https://pubmed.ncbi.nlm.nih.gov/25271081/
https://pubmed.ncbi.nlm.nih.gov/16249511/
https://pubmed.ncbi.nlm.nih.gov/36875480/
https://pubmed.ncbi.nlm.nih.gov/36875480/

