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Effect of 0.15% Preservative-free Sodium Hyaluronate on Dry Eye Disease
after Femtosecond Laser-assisted Cataract Surgery
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The Institute of Vision Research, Department of Ophthalmology, Severance Hospital, Yonsei University College of Medicine', Seoul, Korea
Department of Ophthalmology, Catholic Kwandong University College ofMedz'cineZ, Gangneung, Korea

Purpose: The efficacy of using preservative-free 0.15% sodium hyaluronate eyedrops for dry eye disease after femtosecond la-
ser-assisted cataract surgery (FLACS) was evaluated.

Methods: This prospective randomized study was conducted on patients with dry eye who were scheduled for FLACS among
those with Tear Film & Ocular Surface Society Dry Eye Workshop Il Dry Eye Levels 1 and 2. In total, 37 eyes scheduled for
FLACS were randomized to the treatment group (n = 19) or control group (n = 18). Corneal and conjunctival fluorescein staining
(CFS), tear breakup time (TBUT), Schirmer | test (SIT) value, ocular surface disease index (OSDI), meibomian gland evaluation
result, and lipid layer thickness were evaluated for all patients, preoperatively and at 1 and 3 months postoperatively.

Results: In the treatment group, the OSDI and CFS scores were significantly lower at 3 months postoperatively than at baseline,
but the TBUT and SIT values were significantly increased. In the control group, TBUT was significantly shorter at 3 months post-
operatively than at baseline, SIT values were significantly decreased at 1 and 3 months postoperatively compared with the base-
line, and meibum quality was significantly aggravated at 1 month postoperatively compared with the baseline. In the treatment
group, OSDI improved significantly from baseline at 1 and 3 months. TBUT increased significantly in the treatment group at post-
operative 3 months. Meibomian gland quality showed clinically better results in the treatment group than in the control group at
postoperative 3 months. There were no significant differences in corneal and CFS, lipid layer thickness, and other dry eye dis-
ease parameters between the treatment and control groups.

Conclusions: Preservative-free 0.15% sodium hyaluronate eyedrops were effective for improving dry eye symptoms and tear
film stability after FLACS.
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2 379 iAo R ok A AFE AYPHSAh o= Al
oAy dAAESE YY) $20S B OoH(IRB
2%l W13 4-2019-0089) AA 714 sttt Aol
o3t e A= A zho] ojito] whe) i gRtE A
= Ak

H Lol AL 4% A AARY Tear Film & Ocular Surface

Society International Dry Eye Workshop II ZAAIQF Xt 7]

& level 1, 29 sjgslh= SAE= Aol ZFAIZ2H,
ZHaplgel ddE & ¢ e AR LAl Zupdgol
U gy 5o dAldso) Qe Aot AlSsaArE &
A o] WRE A, Qb Hgh Bl 94dE, o
Zpoldle, FRAdAlE o= =T A Yol
e A AlefskAnh

B Aol it 37¢e "R ARl ARt e
HF o83t pEtlel FEEA SUFEAUES 0.15%
Hde AN A=, HobsHA 2 dlxatos 2t
9 wigstATh Atoll et B A= e $ levo-

floxacin 0.5% Z9Fol(Cravit® 0.5%, Santen Pharmaceutical
Co., Ltd., Osaka, Japan)Z} prednisolone acetate 1% 7QFH
(Pred Forte”, Allergan, Inc., Irvine, CA, USA)S Z}7} 315
ol A g Agelglon], ARES F7PHOR 0.15%
sodium hyaluronate <2F}(New hyaluni® ophthalmic sol-
ution 0.15%, Taejoon Pharm., Seoul, Korea)& 35 4| H
#3717 ARgsHTE

A gt 2t R A, e 1Y, 370
Aol A 2|t g A H(logarithm of the minimum angle of
resolution, LogMAR), Z-Augg AN =By A|
ZHtear break-up time, TBUT), A|1& 4]=HHAKSchirmer
test, type 1), AEAE F3F 3 HAETA](ocular sur-
face disease index, OSDI), =& ufo|&EA H7} A
HAAE o83t ==X FAE S48l

Zr Al 3 A 4~(corneal and conjunctival fluorescein
staining)+= National Eye Institute fluorescein staining scale
& Agstol AU S0 o, Au 67he] Felom
10 Q4 Aol w2t grade 07 grade 3744 145
ofgt % Tk}l & 04olA] BEAE Aps}AT

TBUTL sl Zuldo] Fluorescein® (Haag-Streit, Koniz,
Switzerland) strip FE3%F & AS530|Fe ILE &
F BUS 2T AolN BAE B Fo4 B 4

& @AY R Aol BT AKE SHY
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ol el AL TR 4% grade 0, S (cloudy) B--=
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9l.om A}SELAS. Bonferroni methodS 0884513l A=

=98 5 A 119 S4A9) v Mann-Whitney U

testS O]-88ltE BE A= Hargt £ FEUAY] G4

o7 JeEpfQal e 5A 24004 p-value:= 0.05 |7t
(o]

o1 A9, BARCR ool ik BABM

4 af
B ATo] Ak 3700 R & F 0.15% FHEA
S| AF2AER HtNe AR A=t 199, ARESHA]
S it 182to|qlet. thAkAbe] Bt AFS 22 68.58
+ 8009} 64.11 = 14.194|%131, A8l Z+2F 8:11, 9:9%,
SQUERE Hl&-S Z42F 14:5%, 11:70|%l e, & A &
A2 ZF2F 030 + 0.30, 0.41 = 07008 HE =

Table 1. Patients characteristics and visual outcomes

Treatment
Control group
group @ = 18)' p-value
(n = 19)

Preoperative data

Age (years) 68.58 + 8.00 64.11 + 14.19  0.252¢

Sex (male/female) 8/11 9/9 0.879*
Laterality 14/5 11/7 0.216°
(right/left)
CDVA (logMAR) 0.30 £ 0.30 0.41 £0.70 0.327*
Postoperative
3 months data
CDVA (logMAR) 0.00 + 0.00 0.00 + 0.01 0.964*

Values are presented as mean + standard deviation unless other-
wise indicated.

CDVA = corrected distance visual acuity; LogMAR = logarithm
of the minimum angle of resolution.

*Conventional post-operative regimen + sodium hyaluronate
0.15%; ‘conventional post-operative regimen (levofloxacin 0.5%
+ prednisolone acetate 1%); *student r-test; §chi—squalre test. p-val-
ues less than 0.05 were considered statistically significant.
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Table 2. Comparison of changes of clinical parameters of dry eye disease within groups over time after surgery

Treatment group* Control groupT
Pre-op 1 month p—Valluei 3 months p—valueI Pre-op 1 month p—valuei 3 months p—Valluei
Ocular surface parameter
OSDI (0-100) 11+11 9+4 >099 8+5 <0.001° 10+16 20+22 0.155 15+17 0.256
TBUT (seconds) 4+2 5+2 0314 8+2 <0.001° 5+5 545 0287 45+2 0014
CFS (0-33), NEI scale 1+£1 1+£2 >099 0+0 <0.001° 0+2 0+2 0.892 0+1 0.380
Schirmer I test 7+7 843 >0999 11+3 0006 16+10 16+10 0.018° 10+8 0.018
(mm/5 minutes)
Meibomian gland
parameters
Lid margin abnormality 1+2 141 0.160 2 +1 0.057 0+1 0+1 0317 05+2 0.109
0-4)
Meibomian gland 1+1 1+1 >0.999 1+1 0.314 1+1 1+1 0.357 1+0 0.101
expressibility (0-3)
Meibum quality (0-24) 8+2 8+2 0746 81 0.194 8+5 8+8 0.005° 945 0.059
Lipid interferometer
assessment
Lipid layer thickness (nm) 100 + 27 88 + 38  0.146 92 + 36 0.170  98.5 +41 93.5 +41 0.432 100 +£38 0.635
Meiboscore (0-3) 0+1 041 0317 0+1 0.317 0+1 0+1 0317 0+1 0317

Values are presented as mean + standard deviation.

OSDI = ocular surface disease index; TBUT = tear film break up time; CFS = corneal and conjunctival fluorescence staining; NEI = National
Eye Institute.

*Conventional post-operative regimen + sodium hyaluronate 0.15%; fcontrol group: conventional post-operative regimen (levofloxacin 0.5%
+ prednisolone acetate 1%); ip—values were calculated by repeated measure analysis of variance; §p—values less than 0.05 were considered
statistically significant comparison with pre-op. data.

Table 3. Comparison of clinical parameters of dry eye disease between the groups over time after surgery

Pre-op 1 month 3 months
Treatment  Control’ p-valuei Treatment  Control’ p-valuei Treatment  Control’ p-valuei
Ocular surface
parameter
OSDI (0-100) 11+11 10+16 0.245 9+4 20 +£22  0.026° 8+5 15+ 17 <0.001°
TBUT (seconds) 40+20 50+50 0.017° 50+20 5.0+50 0.822 8.0+20 45+20 <0.001°
CFS (0-33), NEI 1+1 0+2 0.086 1+£2 0+2 0.480 0+0 0+1 0.081
scale
Schirmer I test 747 16 + 10 0.002° 8+3 10 +£10 0.271 11 +3 10+ 8 0.578
(mm/5 minutes)
Meibomian gland
parameters
Lid margin 1+£2 0+1 0.092 1+1 0+1 0.008" 2+1 0.5+2 0.057
abnormality (0-4)
Meibomian gland 1+1 1+1 0.408 1+1 1+1 0.753 1+1 1+0 0.189
expressibility (0-3)
Meibum quality 8+2 8+5 0.199 8+2 8+8 0.343 8+1 9+5 0.031°
(0-24)
Lipid interferometer
assessment
Lipid layer thickness 100 + 27 98.5 + 41  0.558 88 +38 93.5+41 0.775 92 +£36 100 + 38 0.753
(nm)
Meiboscore (0-3) 0+1 0+1 >0.999 0+1 0+1 0.620 0+1 0+1 0.620

Values are presented as mean + standard deviation.

OSDI = ocular surface disease index; TBUT = tear film break up time; CFS = corneal and conjunctival fluorescence staining; NEI = National
Eye Institute.

"Conventional post-operative regimen + sodium hyaluronate 0.15%; fconventional post-operative regimen (levofloxacin 0.5% + prednisolone
acetate 1%; p-values were calculated by Mann-Whitney U test; *p-values less than 0.05 were considered statistically significant.
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Meibomian gland expressibility Lipid layer thickness
4 200
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120 { N [
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! 40
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Preop 1 month 3 months Preop 1 month 3 months

Figure 1. Changes in the tear film and ocular surface parameters after femtosecond laser-assisted cataract surgery. Treatment group
is conventional post-operative regimen + sodium hyaluronate 0.15% . Control group is conventional post-operative regimen (levo
floxacin 0.5% + prednisolone acetate 1% ). OSDI = ocular surface disease index; TBUT = tear film break up time. "Statistical sig-
nificance (p < 0.05) between treatment and control group.
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