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Abstract

¢ AIM:To evaluate the role of 0.01% hypochlorous acid in
the treatment of bacterial corneal ulcer.

e METHODS: A total of 60 eyes of 60 patients with
bacterial corneal ulcer who were admitted to the
Department of Ophthalmology, the Affiliated Hospital of

Xuzhou Medical University from August to December 2018
were randomly divided into control group and combined
treatment group, 30 cases in each group. The control
group was treated with antibiotic eye drops. The
combined treatment group was treated with 0. 01%
hypochlorous acid aqueous solution on the basis of
conventional treatment. The therapeutic effects of the two
groups were observed and compared.

e RESULTS:. The ulcer healing time was significantly
shortened in the combination group ( P=0.005). However,
there was no significant difference between the two
groups in cure rate ( P=0.643) and final visual acuity ( P=
0.787). There was a small number of patients with
iridocyclitis in both groups, and the incidence was not
statistically different ( P = 0. 643 ). There were no
complications such as corneal perforation and corneal
neovascularization in both groups. Patients in the
combination group had no obvious corneal irritation with
0.01% HOCI eye drops.

¢ CONCLUSION  0.01% hypochlorous acid eye drops can
accelerate the healing rate of bacterial corneal ulcer
without serious complications, indicating a promising
future in the field of corneal ulcer treatment.

* KEYWORDS . hypochlorous acid; bacterial corneal ulcer;
infectious corneal ulcer

Citation: Wang F, Guo JX, Li MX, et al. Clinical analysis of 0.01%
hypochlorous acid eye drops in the treatment of bacterial corneal ulcer.

Guoji Yanke Zazhi(Int Eye Sci) 2019;19(12) :2131-2134

05lF

2R T AR T e — i S S A T R R R
FO T AR I RAEZ 7N SR | Al ™ 5 Y
I E TR R R S AN BN E | SR 1 A R 72 i AR
FERETHIY LIRS 22— AT ILERE, i BRRIR
TEAE R T T i RN R AR I BUAE R
FE SR B T MR 2% A e 2R i MRS, 2 A0 R A 35t
ZN EELEST T B, HA MR, M R R R
PUAE R 2308 A FR R A R 0 7, 2 2R B A
5L Bz s TH RS RE T R AR BB T B AR R 22
5 MR B AT ROR L IR Lt 5 03]
XA FIG ST IOV 22 , B S AN, B 2 IF K A o AL
AR ], DRI, XoF 40 T P A 350 0 O 3R T, A i P L
PUAER YRR LA 2 TR EINZ A6 T
B R AZEER)T LR DR AR SR A R, IR —
PR IRAHT R, D AR B B R 2R 48 B 7= 28 7 1 iR
SR R A s e W AT
F LR L, T 0. 019 U SR 7K 75 W) T HR , WL 973
B PR BRI T

2131



EfRIRRIRE 200F 128 £19% F12H
815 :029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

1 XA *E
1.1 338 HEHL 2018-08/12 w2 TR M BBl K24 g 1
BE MR %) 20 8 P A B0 0 R . AR S AR M R R R 2
I G St (5 . XYFY2018-K1L033-01) , T
(15 PR 36 v AW rp o T 0 (15 . ChiCTR 1900027108) , 3
ZBAERE, BAREAEAARI YL T R2,
AL S REARFREE ] A M S, B A Z IR YT I
iR mE Pk R % R TR AT A &R B 3k 60
], 243 A AL AR s, A FH Bl LR 7 3 vk B AL 40 R 8 BB TT
ZHFNIRA 2G4, o s FIG 7 40 30 441 30 IR, 55 21 f4il,
29 il AW 43.5+17.6 % R K 4.6+
3. 2d ;iR AT AR IEAL 1 (LogMAR ) 0. 9+0. 3 ;-2 ff i
bR ( A2 ) 4. 542, 4mm, BEA 25 4H 30 46 30
IR, 55 19 6, % 11 B, FEAEES 42.6+19.3 % 5 P k0%
KEL 4. 32,945 307 BT AERT IEAL T (LogMAR) 1. 0+0. 2;
XA R L R R AR ( ELAR ) 4. 422, 3mm, T R 134
Z AR R | f R A G Bl B A A E S A0 B JER e, S BR A
GIFEE R DR RGBT R AT OCT
A AR URE , HERR PG AR R T 173 AR R R i A R
HH Jp A T (VR <300pum ) A SR PR ) A 1 S L AR
15 R KA JRTT RIS AR RS L B b T R4 7 1D L 3R
ZERTG I 2FE L (P>0.05) , A Hedk,
1.2 A% PIYLRE 5 A 2 0000 AL T IR i R 3
IR, 1h 1R (3L 14d) , HIRE G A R IR MABRE L, HH
PUAE R PURGY , I K b BREEIR (A 48 B FH &2 O FE it R e
i, BCA 25 4L7E & AR IT L AE im0, 019% Ik A iR
TR BRI 4 /d(3E14d)

JPRCHE R IR A AR LA, KR QA
P I B J2 SR8 Bk s 2 i D RRMeE 2%, 4000 B S 4y
B WG SRR R A R A () JFTT)
JEARE KK i 2 0 g KPR /b | T AR e D B
THIR I WA PR s o8k, TORL . A FhAE IR AARAE e
AR IR MBS, IR AR 14d A EEE S
FIi A A4 E 1Y HE B 100%

B2 43 BT« A8 ] SPSS 20. 0 G834 44, 5% F b ~7 B
A o R X % S A R AT A3 AT, B HRCAR 4 2 ) b AR
XCRGI: AT I5 AN R B 8] A RS 1 Bz dile i 1 AR % e R
IEA T 1 L B R B B A 4 U7 22 43 . 42 il Kaplan -
Meier A= fF HIZE , E— LT PR ALIA AR B, P<0. 05 A
hZEFHAGIFE L,
2R

WL B ZIE AR (93% vs 90% ) 2 F G FE X,
BeA 254107 i () B B0 T BRI AL, 2 R B Sit 2
B (P=0.005), 03k 1, WA HAHEBAEMAH0.01%K
SRR IR S AR VRIR R O U TH 45 AR R O AR . (8
IR Y COWER IR YT Ja AS IR st 8] T A8 3 2 2 35 A e
b R e AR B AR Ak 8 R R A A T 25 00 A, A5 R R
PRZEL B A IS b Bz S4B T R R A 14 3R ORT R A 3 3 AT AS
JEBRX R (P<0. 001) , . BH 21 42 0 £ 55 22 9] 47 A6 AH
Ktk WORHZ T80 200 W4 R . a5 R W4 a] AN [R)
BffE gl S atm s BEAE Y Z R A 52 E X
(F o =65.732, Py, <0.01, F,yp = 6832.251, Py, <0.01,
F g = 51. 279, Py <0. 01,32 2) . BRG HIZ5 A 507
WAHEMNRIT RS 3d TR BT 5 BRI 4L, 18T

2132

1.01
Tk 2541
G I 4L
0.8F
= L
= 0.6
i
i
& 0.4r
e}
0.2f
0.0F
1 1 1 1 1
0 5 10 15 20

VA R H(d)
B 1 M Kaplan—Meier iz i AB R RN EFRE,

JE 55 10d B G 2G4 T A /g Ml L i AR A,
DCE YA E , 5 BLIA T 4L A I T R A A e e S 4 &
55 14d, AT AN A B[R] e A AR IE R T 1 AR AL R A
SR T7 22 00 B AT HO 8 (BR AT FRAS 36 P<0.001) , ft
AR R R BCE B 25 400 1k & e e, P 4L 1) AS TR
Bffa] fe g St m s BEAE Y Z R A 52 E X
(Foy=189.612, P, <0.01, F,, =306.823, P, <0.01,
F g = 80. 566 , Py iy <0. 01) {HBHLALES 10, 14d et
FrIEA S TC R 22 5], R 3,

i i Kaplan—Meier 3543 1164 F 245 20 R #LIR 97 41
TR KRB A A7 PR, 25 3 on G 254U T8 MR T
H,2EFE5HFE X (X =12.250,P=0.001) , W& 1,

&2 7R 1 B2 M ISR (7R 22 IRBAPESRTE) A
B 2R £ B TR A (LK e RORE AN MR, R S T
2% BAOK CVZE 4 ) 12 T IR B (%) 4N BE T AR BT 5 R B, R
FHH 5d IBIFHI ST 0. 9( LogMAR) |, JAYT Hi ZLBAT 46 A5
TNERZE BRTR AP 70 A, S 003U i L DX ] LS (R i = i
Wkt EAR Y dmm, FTH K A 61 S 55, D AR, ik
K, DR YA PAYE , BT OCT K $ 7R 12 1 VR
2y R 2T, A P 2 07 58 (A AR B T TR
SRR 1h 1 YIS 0.01% YR SR 7K v W= i ik iR
4 /) IRITAN 3d BT UL 9 ke B SR AR TS 2R, 2 A
WA T I A, A K B AR . JRYT 6d BB B A
G ABESO R YA (—)  SUR B TR M, 69T F 2R
BEITHRGE , RE R, BERLMI] 0.3(LogMAR) ,
3itit

HPE T S e AR P R K E A EH IR 2
— B A AR R 1 o L R B S A X A
FEJRIRBE AL e v A 48, EEOW B 22 AP . FE R
RIWE ZUEEKTER L, BFESEEUREZ K 2
6 HRLT M HLIH A5, WAS Ko it ROIE 5 & A A R
oL B EEE T, BT, R E 8 T Rl E
BRI TR . WP R BB Z A ER ARRY
BRI kAR AR (DB 250 B 25 R, K
WK R YU E RS IR R E L ER
i 5 PSR B % A, S BORIT R Rk, XAl
PR AR , A B AP R I LA b S ZE AR YT .
H Al SCHERGE 9367 7k B R A R AN ACHR MESy
TR AR | R 5T 24 [T P e D il 410 ] 3R | S R AT



Int Eye Sci, Vol.19, No.12 Dec. 2019  http.//ies.ijo.cn
Tel;029-82245172 85263940 Email.1J0.2000@ 163.com

2 EEBFFAN GIBERTAENL AR BRI B A LR, IR R 2 SR A MR , R B 22 S BOR L2544
B iRJTHTATT OCT FME 878 M IRIR I TR BE 2 0 vP R ; C D < IR7 Fi 2 BUAT HEAR , UL A 58 o M 30 i L X 26 B Bt 1k, AR 24
dmm FOLR YL E F: JAY7 3d BT IRAN, 7w/, BRI G 3877 6d RBUT M, BU7 C @G, YOt R0

FATE

F1 FWHBEFERT 14d RELE

e R %k RA(IR, %) VARIET A (X xS, d) AR IEML ST (X £S5, LogMAR) TR (HIR)
Az 30 28(93) 7.4+2.2 0.5+0.2 2
WA A 30 27(90) 10.5£3.7 0.6=0.3 3
xX? 0.215 16. 677 1. 845 0.215
P 0.643 0. 005 0.787 0. 643

L HRLIAYT AL A 22 ERD S T R R R s A FH 249 4 1 22 80070 B TR R BE 5 0. 019% R SRR SRy b R

®2 WABRHBTEARREANAEEERBRER(EER) LR (X£S, mm)
! do d1 d3 ds d7 d10 d14
B4 2440 4.412.3 4.11.9 3.5¢1.7° 2.3x1.5° 1. 5+0. 8" 0.320. 2" 0
HRIRIT A 4.5£2. 4 4.242.1 3.8+1.9 3.5+1.2 2.620.7 1.7+0.3 0

T W RIRTT L A 2 R B IR IR 5 3065 FH 24 28 4 2 S 00 BT IRV R 5 0. 019% IR SR SR F T IR ,* P < 0.05 ws B YA

IR

*3 WAREBTEAENEENREFEANLE (X%, LogMAR)
| do d1 d3 ds d7 d10 d14
WG A2 1.00.2 0. 8+0. 1 0.7+0.1° 0.6+0.2° 0.55+0. 1* 0.5+0. 1 0.520.2
AT 0.920.3 0.9+0.2 0.85+0. 1 0.8+0.15 0.7+0.1 0. 6+0. 05 0. 620.3

TE W BRI 2 SRR D R T MR R R 5 10K 5 T 28 4L« Aol P 7 4R 300 B T MR R 3 0. 0190 YA TR Ry iR IR . * P<0.05 ws 5 WL

g

AR s TP B H AT SCRR S B AT 4 e R, B0 3A A
B EX LR I AEAE T T 40 B A B PR S o] BB T
A Z RS, B BT A B D e R R A BRI L
FEI R A H

1976 4, Harrison %! 7£ 1 41 fifg 480 A 4 % o 72 P e
IR I AF AR JF i IE R R R A I B R AR
1979 4F , Thomsa' " & B SRR A A< ML | BB 00 240 11 114
DNA i RGOS 16 VR, A 45 10 550 0K B R0 40k 40 v A o3
Hikk, 2008 4F, Kim 55" K R ER AR K AN, 38 1]
YERTHE WM . AR R T 24
S ERARADRY, JF HAERE RS R IRFEPE AR ¢ T 1k
597 SR VRYT L R B e A Rk, S
FEWR LI, Lpg/mL B UG RR BI T 7R ) 35 B v 3
Al AFE 2min N KADHE 4 B AU A5 3K T SR IRAT I KA

B WM RZHEORE ' . IR 2% et b,
S S Al BE A 0. 01% 0. 03% 0. 1% A
PR K IR R R, 4 ot BB SHOR) Ok ), EANE A
] B\ FH SRR TG T Boston 1 1A T4 A J5 1) L 1 Jak
Yu B RAFRCRT B YR RS R S 1, T i e
I B AR S5 B I & i, 1 9% ¢ B it FH ok SR /K 3 T T
B, WA RO KL, T E AN TR, 0 /0 1 TS e 0405 5 2R
A T B SRR I R 0 & A R AR FRATT T, H
TV TG R SR /K s Y FH 1 4 o 1 502 TR 97 (A I
TEARBFFE Y, FRATTHE A TR P A I 57 AR AL S AL,
KA VAT 2L 20 B I AR R 9 8 RTR T I Sk Ak
0. 01% YR SR /K 75 W = 38 T B, 3 2536 7 1T 0 18 g #f i
B g R SRS AR TG B 25 5 B F 25 41O Y 3h A
)4 7. 4x2. 2d, B HIG T 434 AL E] 2 10. 5£3. 7d,
2133



ERRRIZE 2090F 128 F19% ZF12H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

P 2 0] 28 5 B GE 2 5 S0 (B P2 ] B 4 e AR 1E AL
T IR ERZE RIS F R S SRR 2536097 T
JL, A R T R DR e B, ELR R BT R
S , S LB Sk R A R AR, Y SRR A A I35
3 BNR YT AT R R RS

IR USIRR 1 & B3 R I A A 22 19
S B AR A MK A5, 1224 ) 1) A P R %
PR M ER AR o> TR W) SRR S, AT R
718 0. 01% W SATR X 240 T M A7 1597 ORI T RCR: B = A
WA A 3R il 22 b BN IR SR IR YT A7 I 15t
973 K6 S A LI 1 Tk T I, o iy 300 DR S 6 3 T 54
DRFER, AN RS A AT TR YT BB PR
FRE 1 1 — B IE
SE
1 Murthy GV, Vashist P, John N, et al. Prevelence and causes of visual
impairment and blindness in older adults in an area of India with a high
cataract surgical rate. Ophthalmic Epidemiol 2010;17(4) . 185-195
2 Gogate P, Kalua K, Courtright P. Blindness in childhood in developing
countries; time for a reassessment? PLoS Med 2009;6(12) :e1000177
3MLAEE, XIGIF, Mok, & Btk AR A 196 Bk R 54T
SEFIIRARRE 2013;31(10) :1304-1307
4 Hurst JK. What really happens in the neutrophil phagosome? Free Radic
Biol Med 2012;53(3) :508-520
5 Wang L, Bassiri M, Najafi R, et al. Hypochlorous acid as a potential
wound care agent; part I. Stabilized hypochlorous acid: a component of
the inorganic armamentarium of innate immunity. J Burns Wounds 2007 ;
6:e5.
6 Lakhundi S, Siddiqui R, Khan NA. Pathogenesis of microbial keratitis.
Microb Pathog 2017104 :97-109
7 Schmack I, Miiller M, Kohnen T. Microbial keratitis; Understand,

recognize, and treat — part 1. General aspects and characteristics of

2134

bacterial keratitis. Klin Monbl Augenheilkd 2018 ;235(3) :331-350

8 TF, TR, M PEAM IS 25 YIRYT SR I R & B 25 445
2012;35(5) :180

9 Peng MY, Cevallos V, MclLeod SD, et al. Bacterial Keratitis; Isolated
Organisms and Antibiotic Resistance Patterns in San Francisco. Cornea
2018;37(1) .84-87

10 Chang VS, Dhaliwal DK, Raju L,et al. Antibiotic Resistance in the
Treatment of Staphylococcus aureus Keratitis: a 20—Year Review. Cornea
2015;34(6) :698-703

11 Luo ZK, Chodosh J. Nonantibiotic therapy in the management of
bacterial keratitis. Int Ophthalmol Clin 2011;51(4) :157-166

12 Kilic BB, Altiors DD, Demirbilek M, et al. Comparison between
corneal cross — linking, topical antibiotic and combined therapy in
experimental bacterial keratitis model. Saudi J Ophthalmol 2018;32(2) .
97-104

13 Dakhil T, Stone DU, Gritz DC. Adjunctive Therapies for Bacterial
Keratitis. Middle East Afr J Ophthalmol 2017;24(1) :11-17

14 Harrison JE, Schuliz J. Studies on the chlorinating activity of
myeloperoxidase. J Biol Chem 1976;251(5) :1371-1374

15 Thomas EL.
antimicrobial system: effect of exogenous amines on antibacterial action
against Escherichia coli. Infect Immun 1979;25(1) :110-116

16 Kim HJ, Lee JG, Kang JW, et al. Effects of a low concentration
hypochlorous Acid nasal irrigation solution on bacteria, fungi, and virus.
Laryngoscope 2008 ;118(10) ;1862-1867

17 Odorcic S, Haas W, Gilmore MS, et al. Fungal Infections After
Boston Type 1 Keratoprosthesis Implantation: Literature Review and In
Vitro Antifungal Activity of Hypochlorous Acid. Cornea 2015;34(12) .
1599-1605

18 Stroman DW, Mintun K, Epstein AB, et al. Reduction in bacterial

Myeloperoxidase — hydrogen peroxide — chloride

load using hypochlorous acid hygiene solution on ocular skin. Clin

Ophthalmol 2017;11.707-714



