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Abstract

Objective: To observe the correlation between dry eye patients with different symptoms and their
ocular surface status and tear composition. Methods: A total of 78 patients were selected from the
outpatient department of the Ophthalmic Center of Qingdao Municipal Hospital from May 2023 to
October 2023, including 21 males (42 eyes) and 57 females (114 eyes). The patients with dry eye
were selected to fill in the questionnaire, and the comprehensive analysis of ocular surface and
Schimer I test (SIT) were performed, and partial components of tear were detected. Results: 1)
The top three symptoms of the chief complaint are: dryness, visual fatigue, foreign body sensation.
2) The cumulative score of dry eye symptoms was negatively correlated with non-invasive Kerto-
graph break-up time (NIKBUT), positively correlated with meibomian gland score and negatively
correlated with tear albumin content. 3) Visual fatigue, burning pain and visual fluctuation were
negatively correlated with NIKBUT. Dryness, visual fatigue, foreign body sensation, burning pain
and sticky secretions were positively correlated with meibomian gland score. 4) Visual fatigue and
eye itching were negatively correlated with tear albumin content. Conclusion: There is a certain
correlation between the different symptoms reported by patients with dry eye syndromes and
their ocular surface status and tear composition.
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1. 51§

2017 4 TFOS DEWS II & L TIRAE R “ TIRE R —FIRER 2 R R, HAHMEZERRSEE, IF
AT IR EREIR, AR E A5 . IR SORE A5 10 DA R e 28I 8 N B R (1] T-HREH
P 2P FAAEREIR : IR Ay BB, AR, JOBVRER. B, WRGE. 0
JIWEENE 2], TRA M BF TR, UFAETIREARAE, GFEHRIBIE ST & IRR T T YL P
TRV 53 WA ek D BT I AR P T B [3]55 o S8 T IREIRARAE (s R, JEBUIE R 7 (B R % 2[4 #RE R F[5]-
BA6]. M7 AN TORES) N, HlCARZHIT, (R AR L IH R 8o
Z A AE DSV AR AR IE ,  AHIF Ao APl ik DA BRRE B R YRR T 10, W A R 3 YRtk 5 IR SRR
SRR B (FRAR TR B 1 BT 8T W B 1) (AR DG P o DUSE T = VR PRt B8 IR 393 78 578 )25
FIWr, AT — DRI KIRIT T IR AL IR IR 5 12

2. AR TTE
2.1. —f%ER

EHL 2023 5 5 H~2023 4 10 A TF B 2 EREIRAE O T TS B2 T IRIE B35 78 6i(156 HIR).
THURE 2 Wibs e 218 (THRIER ST £ R ILRQ013 F)) [8]: © A TR, BV BB JE57 .
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ANERE . MRS EWEIR 2 — M1 BUT < 5 s 8¢ Schimer I 356 (62 1H FREE) < 5 mm/5Smin 712 B T 17 ;
@ A TSRE TR BB I 57 I ANIE G B S E MR 2 — 1 5 s <BUT < 10 s 8¢ 5 mm/5min
< Schimer I 58 (JC K HMREF) < 10 mm/Smin, [FIR A 25 R YOS B FIR . HEbRbsiE: © i
1 HAEIRERAE L B B s @ PAENHIREIMG L LR FAR Y @ 4R THEkse G
i SERTHVE, 0 TH4E & 1E(Sjogren’s Syndrome, SS). ¥EJRHZE: @ it 1 AWM HRHERG: ® H
MBFEMER R T ;. © S EAERERE: © ARERCA 76 A 4 1 2 sl AR R 2 i 2 3

2.2. A&

2.2.1. FER[E)%E

AR LA HE EVRER G ER & M, MEAEEHE: O EAGEE: e, WHl. SR,
@ FEVFRERERE TR %S IR, TR, RUREE. B Wy, WRAE. %sh). &
FER LSRG /R &%, Fish). e BHERHEER, H—FUemikid 1 4, & —TuEikid
2 5y, KK O MBEEAVEIMIRSE: @ REHZE. Mk EFRE:, © 2GR © 4%
L IR, RIS . S5 RN RIS NS,

2.2.2. RBIRE

i ) — (4 V3 3 IR R 25 T A (R & 5 16816030200008) 5% - HRAE S & AT IR B A 2, 45 F
12 N VH = B (Non-Invasive Keratograph Tear Meniscus Height, NIKTMH). JE{& A 4 7H JE 5% 24 [8]
(Non-Invasive Keratograph Break-Up Time, NIKBUT). AR it #H(Mei-Scan).

NIKTMH: WgE#F VI Ai77, 7R s 8 SRR & B ER{E: >0.20 mm.

NIKBUT: W& :&& - FALRT 77, R €At fe, a8 AT Pz IR B AR 2 J5 DR I IR 2 224X
A IO TE B RN A 45 o . IC P S VE R I [R] . IEH{E: >10 0.

Mei-Scan: 756 2 IR bR REAR IR R o AR IGAR IR 10 B R AR FEBEAT P4y, 0 40 = KRR IR TG Bk
Py 150 = 8K <25%, 2 50 = IR 25%~75%, 3 45 = SRR >75%, b N H0 5, 550 (0~6
7)o

TR 53 W S5 (Schimer T Test, SIT): 72 A TG R G R BRI, Vg & m) ByERL, VR ks
ARG 25 EMAE =T 20100040 SH)MTF b & 2B A, — il E T 88 PR Ak 1/3 S5 P,
— i T HRIG AN, 5 Bl e B JEARSE, e iRgURIEK A . IEHE: 10 mm/5min~15 mm/5min.

FA IS 2N YL i (Fluorescent, FL): fEE NS T, 45T B 0.4%EE R BAT R R IR (A E® 0.5
ml/30) R RRIE S, 426 A IRBHS MR AC(F BT R ®, 24 B AR 7= 11 20090297 5)CE T 8 T
JrAMETE 5 s U, WEEF AR | 8P G, BT IEE NS MR R Qe tE .

2.2.3. BRNERRTE
HR RIS e G, EREERIEE 10 mm BY ~, SRIET 1.5 ml EP &, FHT-80CukFE R
o EAE] 10 mm ¥, FEKRENTE,

2.2.4. B

BEBEARA T80 CUKA R, =3 30 min &I, I 200 uL 1x PBS 223, Vortex Mixers fZ %
T Z R TR 2 NI AT REAC BRI S8 )5 18 TS0 B YR A o 0 I Ve G YR 4 3 8 22 A A SR SR H LA
KA A 4 E B A AR A (35 18 DLoe & PR BR A 1), A B a3 S Asr il 773200 1 B 1 (O T
S5 HIETRE(CREEREE) . BT BN ES T (5 T B F AR R R )
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3. BitESh

KH SPSS26.0 K AF T Eds . - MARFEARHIEE TR LIS + Wi ER IR, S ESKRRE, ES
AT GRER F Pearson AHICIE T, AR IEZRS 04 BORLR A Spearman AHICYE D HT; LLP <0.05 NERA SR
-9
4. R
4.1. PERELER

AT FESLPN T HRE 2 78 Bl(156 HHR), FHrp 5 21 (42 HER), 4F#%: 39.10 £ 15.903 ¥; %« 57
B(114 RHR), Fi8: 36.44 +£16.470 & . THUEBFH FE— EURERAT & B 5t ilh: TR 47.44%,
WIET7: 19.23%, TR 12.82%, HRFE: 6.41%, @XRE: 6.41%, FIHJERE: 3.85%, ZLiF4-W4.
2.56%, MIIPEN: 1.28%. LA —EVREREIT 04, SHMEFERNERILE 1,

Table 1. Results of questionnaire data for each group

1. RAEEFLE

N L2k o FEARVE 53
T 37 6/31 4338 +17.39 4.46+1.574
P9 57 15 6/9 27.40 +3.44 4.20 + 1.859
AR 5 0/5 29.00 + 13.55 4.60 + 1.140
SR 10 3/7 44.00 +18.22 5.60 + 1.430
JI IR I 3 0/3 3233 +£15.37 5.67 +4.041
5> 1) 2 /1 2450 £2.12 4.50 +0.707
0 R 5 2/3 2520+ 6.98 3.80 + 1.924
W15 1 1/0 25.00 4.00

4.2. FIREER RTS8 5
W 2.

Table 2. Frequency table of cumulative scores of dry eye symptoms

= 2. FHRER RIS IEER

15y 24 39 45 55 6 9% 75 8 7r
IN 4 4 12 17 21 12 1 7
HIrE 5.1% 5.1% 154%  21.8%  269% 15.4% 1.3% 9%

4.3. RPKE

NIKTMH: 0.12 +0.035 mm; NIKBUT: 6.51 £2.326s; SIT: 7.12 +4.291 mm/5min; KR ETES
2.15+1.433 470 SAIRBHEE 558 WL 3,

Table 3. Results of ophthalmological examination in each group (x =)

F 3. BERPEELR(X +9)

NIKTMH NIKBUT SIT AR R VF 53
TR 0.12 +0.034 6.68 +2.377 6.80 +4.761 2.49 +1.426
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W 55 0.12+0.033 6.43 £2.127 6.03 +£2.642 1.80 £ 1.146
AR JE 0.11+0.025 6.15+1.778 10.30 +3.993 1.40 + 0.894
S 0.14 £ 0.041 6.29 +2.700 7.55+4.34 2.60 +1.897
PR FAR I 0.09 + 0.034 6.52 +2.698 7.00 + 3.04 2.00 £ 0.00
R 5 W) 0.12+0.011 5.71+3.878 3.00 £ 0.707 2.00 +2.828
10 R H 0.122 £ 0.042 7.39+2.271 6.40 +3.612 1.00 + 1.00
W15 0.085 2.77 9.00 1.00

4.4. HERIHNER

FEMA: 0299 +0247 g/L; H&HE: 0.033£0.025 mmol/L; #/E¥: 5.05+0.45mmol/L; N T
158.36 +2.08 mmol/L. 7% ZH 1H R 7 Al 25 SR W22 4.

Table 4. Results of tear composition in each group (x =*s)

% 4. BEBRESENER(T +5)

HEH Gkl BT et
TR 0.35 +0.305 0.04 +0.03 5.05 +0.455 158.19+£2.10
T 5% 0.31+0.191 0.03 +0.02 5.17 +0.487 158.60 + 1.85
AR 0.15+0.747 0.04 +0.03 4.98 +0.161 158.74 £2.95
SR 0.25 +£0.231 0.02 +0.03 5.09 +0.693 158.25£2.29
YaEEved 0.27 +0.052 0.03 + 0.00 4.92 +0.325 159.55 +0.47
R 5 W) 0.20+0.014 0.03 +0.01 4.71 +£0.081 156.18 £ 1.12
bUPRY TR E| 0.23 £ 0.056 0.03+0.01 4.96 +0.086 159.57 + 1.48
LAk &) 0.15 0.07 4.70 154.89

4.5. XM

4.5.1. FIRIEEK R TES SRBBEFARR S HEX S

TR R PP 5 NIKBUT 2 FAHK (r = -0.388, P <0.01), SHKARARITIS 2 IEH K@ = 0369, P <
0.01), 5SAEASEEMMI(r=-0253, P<0.01), 5 NIKTMH. SIT. #&jfH. #0E T KNS TAF
TEAH (P > 0.05).

4.5.2. FIRELIFAER SRR BRI M4
VRS . SRR, LN NIKBUT 20U TR, WUES . SAm. KRR, B5595 0
YIS BRI S 5 IEAR (L2 5).

Table 5. Analysis of the correlation between dry eye symptoms and ophthalmological examination

F 5. FREZIFERSRBEERX M S

NIKTMH NIKBUT SIT IS5 Al R DY 2
iy iy T T
TR -0.065 -0.117 -0.116 0.402™
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WLz 57 0.090 -0.304" -0.133 0.261"
AR —0.064 —0.198 -0.050 0.134
Bl 0.107 —0.094 0.037 0.308™
JIHRIR I 0.003 -0.312" 0.065 0.364"
R 53w -0.052 -0.168 —0.044 0.334"
W R HE 0.029 -0.206 0.099 0.080
W13 5 —0.061 -0.247" 0.071 0.207
*: P<0.05 ": P<0.0l,
4.5.3. FIREXIFERSHEBAM 5 BB XS
M D7 . IRFES AEA SR ETAHKE 6).
Table 6. Analysis on the correlation between dry eye symptoms and tear components
F* 6. FEREEIFAER SBRA S HEXME DT
HEA GiEaki BT e T
r r T Tr
TR 0.124 —0.004 -0.035 —0.125
W% %5 -0.327"" —0.084 -0.132 -0.074
AR -0.298" -0.073 -0.039 0.107
Sk —0.046 0.033 0.001 —0.147
JIHIR I -0.113 —0.081 -0.031 0.034
R 53 1) -0.030 -0.113 -0.220 -0.165
BUIYE B/ ME -0.167 -0.080 -0.051 0.008
WI1WeEN -0.220 0.048 -0.037 -0.050
™. P<0.01,
5. iig

FHRAE N IR BN WR 5 2 K, KRR EIEFIGKET 9] TR A2 2T T IRAERT 7 TR,
H AiHR F B ¥8 2 (Ocular Surface Disease Index, OSDI)I=5: & H [E T-HR ) 4 & % 2 3 E ' F RS TR
SR AR 5[ 10] 0 AR SV i) 45 DA HRRE 3 0L 8 PP EVREER N EEA R, 476 T LIRFF A 4540 ¢ )
ML AR [ B A R FHUER A b B m i WA E R i, OO ST . k.
AREESE . [HUE— FIREIRBZ B E R, KEZ R 3~6 PPERARDR, JLAFERE 5 FhFRER ) B i

ER

AT, IR KIRGRIER. W E S NIKBUT E7AHK . % E1%45 5 10 B L 5 IHAE e
AR hREZVIM O, JHAFTE TIRER bR SIS M S, B T 4ERFIR R IRIEIRAS A, 2 IR
5L ) SRR LE G A3 (110, T TE AR E =& T IRRE & A2 R R AZ oML 2 — [ 1] TE AR 2L} [A] (Tear Film
Breakup Time, TBUT){E AV R AR E VI MARFR[12], THRAE &8 TBUT @4, JHEREEEE,
FIEVERRAR, FEOSICBURE TR, SR Z1I0[13], AT AR 77985 3 B A 55 [ 14] 554K
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AR T IRAE B TR S . R, PIRFVREL FS WY SRR VE > B IEAC. X5
I PR I 1T e 518 1 98 R S HR 36 5 IR 2 [A] R ML PR 43 AE O o VEIIBE I ot J2 72 4 e VE A s M P A S N 3R
Z—, EE ISR RS WA TR I T o B AR IR T B B (Meibomian Gland Dysfunction, MGD)5 78 & i i
R HRSE B A G, A 3 WA 22 AT 43 vy s 38 R A& BV IG IR 23 Wil ok 22 L 2 G AR T 115 B8R J5 23 s
TG 15 AR RS BP B AR IR 548 b R ok BE A Ak S S R AR SR, 3 /B BE e A 18 M 0E e 28 5 UM AR I
%, ISR B (/&) [ 16]. RN FETHZE, B HB S5IREZ E = EE, IRy, 1
PRSI S, BB R TR 3G, B ZERGEF N, ERERE TR, SRR
ANIE KA DT o R PKIATR R T 548 N 51 A A B A 4 R s B RIS B[ 1 7], AT 51 R SE IS, IR 4
W%,

KBTI Z EYefpHER e, A7+ NIKTMH. SIT ¥Wa] xBOHR e, 4R PR EFIE
WAE, RIKW WAL o 1T AR A S I VR IR S NIKTMH. SIT SAEE RGP, HAEE
ARIEBIES, 1755 NIKTMH. SIT ANFLE R Z MM . Tsubota K. 2542 H[18]24 T HRAE IR 5K AE 22 S 5 KT,
2% SRR 22 K e I RT RE, RISy B AN ERER B, (AR I RIS B AN A R, AT
55 £ I 28 TROH 5] RS ) TR G 3 R ORE O

AT RIS . RS OEA S EAEMCNE, B& F VPR THBRCH & PR L S A
FEAE R ARG, ELAEA 200 3 AN TG SR (00 S8, LV VR 267 0 S B A 8 IR B P — VR R R AL
TGt F 2R KBZERT EEZB KU, I8E 2R 2 54ERnE RS, MK . Na'5§).
EARGEES. BREA. HEE L REREA[19]5) . HE AN AR 20]. AEEE M
EEH, @ gEENLE SR SERRES21], BEMRAmET . (RIERE E 2K E T Ee22]
[23], KAERFEHERHEN, AEASEHM24]. AT EER S E0.299 +0.247 g/LEEF A5 -
SIHTIANA S ML IRAEIRE, RAEIRER RAE B, FEEMMEDT K, BRSNS ES . H
T 2 AR R T MLV P VR FE A T AR AL, A 5 B R A 0 17 2 2 8 M U R s R T R
PR FEAR B JEL AR 4RI M I DU [26] [27], HEAT VR & pEA I, FRAT A B 43 TR & A/ 1 B8 2 OB
FHRR 28] VA FEAE AT 5 R B A28 LT TEE R, )5 824% IR Schirmer 1R 4RIEIE 2 B 2= AL TE AR
IF715[28], JERKIEWEREERT H], FHAAURIEK AL S] 10 mm, EPEGITEBAI R S 4 pL f5 o] o
S TERE E A AR, (B45 AT Zhang 35529 Frill () AENE ROp & THR E 2 0B, 25 R& W] #e 5 1H W 70 b
IRARWCER B, 51 RS TETU R S P 7 WA AR R TR R R o A DG o T IR A VB & IR FE 5 IR 1 2
BARRAIGZ[30], MR T ONTHMh FEHE T, 2 5450HB0E&E 30V . H &0 KNI T
YRR ARSI T R EERSY, ABEFUAR SRS IE gt AT R, J5 82 n]adk— i SR R IR A5 03 A
YERFIRRRS T HIEN .

6. &g

ANTE] = VREEIR BT ARAE B8 25 5 HIR SRS SRR A — B A, %57 . IRV, LUK
%5 NIKBUT 2HHHK, T MRS w0, SRR, 20 5 KRR vr o> 2 IEAE G, A1
By ESEBEAEASEEAMEE. BT ARRHTFEREMANELD, Fo RN ARZ TR &
B R, B A3 ASAFER AR BRI ZR IR [ [32], RIER JAFER AT I H L. N —1E
BB AR AR A b, A H A N2, DORE Z R

SE
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