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Application of diquafosol sodium combined with intense pulsed light
therapy in the treatment of diabetes-related dry eye disease*

Yao Qing-qing, Xue Jia-jia, Zong Zhi-feng
(Department of Ophthalmology, The First Hospital of Handan City, Handan, Hebei 056000, China)

Abstract: Objective To explore the therapeutic effects of diquafosol sodium combined with intense pulsed
light therapy in patients with diabetes-related dry eye disease. Methods A total of 86 patients with diabetes-related
dry eye admitted to Handan First Hospital from January 2021 to January 2023 were selected. They were divided into
two groups by the random number table method, with 43 cases in each group. Patients in the control group were
treated with diquafosol sodium eye drops, while the observation group was additionally treated with intense pulsed
light. The treatment effective rate was compared between the two groups. The levels of inflammatory factors [tumor
necrosis factor-a (TNF- o), interleukin-6 (IL-6), interleukin-17 (IL-17) ] in tears were detected before and after

treatment. The Schirmer I test (SIT) was performed before and after treatment, and the tear film break-up time
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(BUT) and tear meniscus height were measured. The meibomian gland secretion score, meibomian gland dropout
score, tear film lipid layer thickness, Ocular Surface Disease Index (OSDI) score, Standard Patient Evaluation of Eye
Dryness (SPEED) score, and corneal Fluorescein Staining (FLS) score were compared between the two groups
before and after treatment. Results The overall treatment effective rate of the observation group was higher than
that of the control group (P < 0.05). After treatment, the levels of TNF-a, IL-6, and IL-17 were all decreased in both
groups (P < 0.05), and the differences of them before and after treatment were higher in the observation group than
in the control group (P < 0.05). After treatment, both groups showed increases in SIT, BUT, and tear meniscus height
(P < 0.05), and the changes in these parameters from pre- to post-treatment were greater in the observation group
than in the control group (P < 0.05). Both groups exhibited decreased meibomian gland secretion and dropout scores
(P < 0.05) and increased tear film lipid layer thickness after treatment (P < 0.05), while the pre- to post-treatment
differences in these meibomian gland parameters were greater in the observation group compared to the control
group (P < 0.05). Additionally, OSDI, SPEED, and corneal FLS scores decreased in both groups after treatment (P <
0.05), with the observation group showing greater improvements than the control group (P < 0.05). Conclusion The
combination of diquafosol sodium and intense pulsed light is effective in improving the therapeutic outcomes and
ocular symptoms of patients with diabetes-related dry eye disease.

Keywords: diabetes-related dry eye disease; diquafosol sodium; intense pulsed light; meibomian gland
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AETRTT T IRAEJ7 1R SR R BORORT S THE el . 486 . (RIS L (body mass index,
PR A O T HRAE 28 2 G AR R B O A DD BE 63 B9F pvn) | g BR e A A TR AR LR, 23 i K
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R1 RABREEZAMEE (n=43)

205 LYol AR/, x £ 5) BMI/(kg/m?, x + s) MR (4, x+5)  THRIERRY (A, x+s)
Xt BEL 23/21 52.76 + 6.35 22,58 +3.29 6.27+1.14 9.61 +1.79

WL 19/22 5251 +6.26 22.64+3.42 6.32+1.10 9.73 £ 1.82

X/ HH 0.299 0.233 0.363 0.363 0.584

P 0.585 0.816 0.718 0.718 0.561

1.2 PINESHERIRE 122 HeminkE OmgSardasn. TGS

121 Aiadrg OfFE (hE2RBRKP G SF ARG R T IRAE ; QX AF 58 B F 25 i
e (2017 4R KR) ) M 2 BB IR S RS WikR s AR ORIFEIEIHER . SR . HOLRE
QA (TIRIGRZIY LRI (20134F) ) W JARIRELA -

FUAE 2 Wbt s @INETIREIES . HARMYE 1.3 J5i&

B L 2 IRFENE 25 . S R R 4

- 61



FpIE AR ek

4135 %

BRUE PRI A T R, 0T R A A b R b
SRR S K 24 (rp ) A BR 2\ [ 24 1
1 J20180008 , M4 : 3% (5 mL: 150 mg) x 1 L NAIT
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LA i3 9 I ]

145  AAHE  ETLANDER IR F BT S
i FLIE R 5 B TH )
146  EeAmIEFae 8 WE G AR IR AY gL SR A

5 ZR MR IR 23 W HEAT AR R 3 RSPy, B
0~ 473, JB0HE R AR I3 0 1 M T ook B Al R
RVFIF BP0 ~ 458, BB RN BRI Z

147  GAREAS R E AR 2w T B A
BEIRIT IS B TH B E 52 R
148 BRI KRIF S O PR FE K 8 B

(Ocular Surface Disease index, OSDI)"" . ji# 43 100 47,
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patient evaluation of eye dryness, SPEED) ""$#F43 . &
G328 4%, 43 EUBUE FOR AR B E . G f PO
F Yt (fluorescent staining, FLS) "19F4r. 043F/R
TEGEEAE B, 100 o A 5O 3R g (1 i K <20 1>,
273 U B A IR SO0 38 G 0 s 8020 1>, 390 o HE B AR
F ARG R G
1.5 SitEFE

HHiE 73 BT R 1 SPSS 25.0 Ge i1k o i Bk
DIIEL = brifE e (xxs) Rom, HEBH KRR 3
BRI R SR (%) Fom, HEH K.
P <0.05 M 274 giit # = 3L

#HR

FABEIRKTRELE

X REZH 5 MR AR T A SCR LI, &k
¥, ZRAESIEE L (x’=6.541, P=0.011), M
SLUIRIT MR ROR = TX A, Wk 2,
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2.1

F2 WMABRFERTEEUERILE [n=43, #(%)]

4151 fl BiTXy A
XTHAZL 9(20.93) 17(39.53) 11(25.58)

ML

Tos
3(6.98)

B
40(93.02)

5(11.63) 13(30.23) 13(30.23) 12(27.91) 31(72.09)

2.2 WHBERITHIRIBRSPRERTFKFELRE

X2 5O ER VR IT 1T TNF-a, 1L-6, 1L-17
KFHE, L%, ZRYLHEITFEL (P>
0.05) . X2 5 M IRYT 5 TNF-a, 1L-6, IL-
17K F I, i, ZR¥ASIH¥E X
(P<0.05); MEHIRITE TNF-a, 1L-6, 1L-17 7K
SESBE TR IR . X IRALIB T R S IR YT R TNF-a
-6, IL-17 K FHH, 8%, ZRWA%IT
3 (1=25.054, 51.708. 27.094, ¥ P=0.000);
WMEEAHIEIT R 51697 )5 TNF-a . IL-6, IL-17 /K°F
i, &k, ZR¥A%HEE L (1=38.014,
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73.635. 39.574, ¥ P=0.000); J&¥7 )5 M4 TNF-« . 8, Z2RYAESGITHEN (P<0.05); WEAIRIT
IL-6. 1L-17 KF AL . X REZH 5 W8 4] 36 97 1l HIJG TNF-a, 1L-6, IL-17 /K09 22 {53 K T %) R
Jg TNF-o, IL-6. IL-17 K FERI2ZMHILE, &k 4. W3,

R3 WEBREBTHRRERFKELLER (n=43,pg/mL,}is)

TNF-a IL-6 IL-17
Wl PR % Tl sl 2t Wl TR %
XPHRZL 2577 £3.94 16.14+2.75 952+1.78 168.11+12.74 10433+10.22 64.23+7.54 43.18+523 28.89+3.11 15.46+2.63

4151

WEEL] 2548 +£3.87 10.33+2.13 1525+243 167.36+12.28 77.15+7.63  93.45+10.54 43.10+£545 20.07+2.65 22.76+3.21
t{H 0.344 10.953 12.474 0.278 13.974 14.785 0.065 14.155 11.535
P{H 0.731 0.000 0.000 0.782 0.000 0.000 0.945 0.000 0.000

23 WMAEREFERTEHESIT.BUTREBASE 11.869, #P=0.000); WMELLIAYT RIS iRY7 )G SIT
253 BUT M iH I B LA, 4o i, 22339 Giite
X HRZH 5 LAY R SIT, BUT iH i & X (1 =49.959, 44.233. 17.162, ¥J P =0.000) ;
AR, ik, ZFWELEIHFEX (P>0.05),  OIFEWASIT, BUT K& IHW &R T E . Xf
X BB 2H 5 WSS 2H VAT 5 SIT . BUT K JH ] 5 B A, W VRIS SIT . BUT K 1H 0] w5 B i 2518 1
Zor s, ZRWASITFENL (P<005); Mg B, @5, Z2RYA5H2E L (P<0.05);
HVRYT )G SIT. BUT K H T 5 B s TXh M. xS AIAYT RIS SIT. BUT M JH ) i B2 Y 22 (H 1K
AUVRIT RIS IRIT )R SIT. BUT KIH & B ke, & TXHR4l. W4,
tkr gy, ZRBASIEE X (1=27510, 27.325,

x4 MEABREEGTHRESIT.BUTREBEASELE (n=43,xts)

SIT/mm BUT/s VH 35 3 /mm
ey agi[] bEvig =l E(H JRITHT BIT R E(H JRITHT RITIR Z(H
popiisticl 506056 695+0.71 1.86+046 442+041 612063 2.03+051 0.16+£0.06 023+0.04 0.08=0.02

4151

UK =37 509+055 947+0.88 330+0.62 447+043 8.08+0.79 4.12+0.79 0.17+0.05 027+0.06 0.11+0.04
t{H 0.650 13.739 12.231 0.519 11.957 14.575 0.840 3.637 4.399
P{E 0.517 0.000 0.000 0.605 0.000 0.000 0.403 0.000 0.000

2.4 WHRBREBTHEIRREIIEFBRERE 18.758 . 17.467. 19.543, ¥J P =0.000); MEL 4G
EELLE 7 I 53R I7 5 I AR 2 MR ST 4 L G AR i 2R

X HR 20 5 LB L VA T B IO AR IR IR STy . VR THEEIRBUR R AL, &k, ERINA
o MR B R PF 2y . TR RZEE L, ks gt E L (1 =31731, 32397, 36473, ¥ P=
¥, ZRMTSIEEY (P>0.05), MEBAS5W  0.000); 60975 ARSI . IS AR IR
SAGIT IR I BB A RS PR . I MBI B G P SRR AR, WHBENE R R TR . W IR
Oy HBERER R R E LA, Sk, ZRWAS WEAIRYT TS K AR R WORA RS I AR Bk
HeEE Y (P<0.05); MEARTR R R0, HEEIERREENZEEILE, £k,
BRI AR B PR MR T XA, HEEE R ERBA gt E X (P<0.05); WEHIRITHTG
EIE R T A A, R RALAIFRT SR R R BRI IRV L B AR IR R IE 4 . TH AR
BT AR ZS VR4 . B MORR B2 1T 20 . HBEIE )2 BUREERZE R TXIRA . WS,
JBERE, 2R, ZREASRIT¥EXL (1=

« 63 -
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®5 WABEATIERERDEIABIEREEELE (1=43, T+ )

w AR SPBREFS i U5 I T2 o

) WP WTR R T WTR B T PR %
XTHRZL 2.87 £0.31 1.79 £ 0.56 1.12+0.35 2.65+0.32 1.72£0.53 098+0.24 5031+4.02 60.01+5.13 9.69+1.53
ME  2.84+0.33 1.24 +0.51 1.63 £0.51 2.63+0.34 1.08 +0.49 1.51£046 50.25+4.04 69.18+536 18.18+£3.25
i 0.434 4.762 5.407 0.281 5.814 6.698 0.069 8.105 15.499
Py 0.665 0.000 0.000 0.779 0.000 0.000 0.945 0.000 0.000

2.5 MARFGTAIEREBERITES LB

X R 2H 5 5 41 IR J7 1T OSDL 43 . SPEED
g, FLSTEArIE, i, 2R ERIT*E
S (P>0.05) . XRS5 MEALIGY7 J5 0SDIPE4r |
SPEED W4y . FLSTFArHe#, &t klh, 2514
Gl E L (P<0.05); WEAIRIT JG OSDI T4 |
SPEED P43 . FLS PF43 4K T X REZH . X REZH IR YT

30.946 . 33.855, ¥ P=0.000); WLELH AT RT SR
¥7J5 OSDL 43 . SPEED ¥4y . FLSTF4r i, 4t
g, ZRMAGE L (1=53.992, 39.922,
44.988, ¥ P =0.000) ; A Y7 J5 P8 41 OSDI ¥ 43 |
SPEED #1453 . FLS PEAFHIREAL . X R4 5 W8 43R
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B 59697 )5 OSDI ¥4y . SPEED ¥4 . FLS ¥4t W% 2H 3R 97 AT J5 OSDI ¥F-43 . SPEED 43 . FLS ¥
B, ZtR%, Z2R8A5 7 E X (1=40910, I ZEES R TXRE . k6,
*6 WAHABELGTIETREKIESER (n=43, 48, xzs)
- OSDI P43 SPEED #-43 FLS T4
|
IR BIE ZAH BTG eyid = ZAH Y rg i) BIFE Al
popiicEE| 3926 +5.12 1878 +3.52 21.13+3.69 1528 +2.45 7.12+1.16 8.02 +1.21 2.51 +£0.31 1.49 + 0.26 1.08 +0.24
WELLL 39.19+5.07 1045+261 2932+4.03 1520+2.32 5.04 +1.03 10.20 + 1.93 2.50+0.33 1.01 £0.20 1.50 £ 0.45
H{H 0.064 12.465 9.829 0.155 8.792 6.276 0.145 9.596 5.400
PE 0.949 0.000 0.000 0.877 0.000 0.000 0.885 0.000 0.000
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