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Purpose: To investigate the shifting trends of pathogenic organisms, antibiotic resistance, and clinical characteristics of patients
with Gram-positive bacterial keratitis and to elucidate the prognostic factors.

Methods: We performed a retrospective chart review of 152 isolates in 146 eyes with Gram-positive bacterial keratitis between
January 1998 and December 2012. The study was divided into 5 periods for analysis of the bacteriological profiles and in vitro
antibiotic resistance. The epidemiological and clinical characteristics were compared according to bacterial isolates. Logistic
regression analysis was performed to determine the risk factors.

Results: Gram-positive bacterial keratitis tended to decrease and significant change in the distribution of isolates was not
observed. Commonly isolated organisms were S. epidermidis (48.7%), S. aureus (25.0%), and S. pneumoniae (7.2%) in order of
frequency. The resistance to fluoroquinolone tended to increase (p = 0.104) and resistance to gentamicin was significantly
decreased (p=0.01). S. epidermidis had the shortest corneal epithelium healing time (p = 0.035) and the most favorable visual
outcome after treatment (p = 0.035) compared with the other species. Risk factors for poor visual outcomes included a best
corrected visual acuity less than 0.1 at initial evaluation and an epithelial healing time greater than 10 days.

Conclusions: Gram-positive bacterial keratitis tended to decrease and S. epidermidis was the most common isolate. The clinical
prognosis was most favorable in S. epidermidis. The BCVA less than 0.1 at initial evaluation was an important risk factor for poor
visual outcome and surgical treatment in Gram-positive bacterial keratitis.
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AAE AFHst =LA} v AL
HAE 93} 0.5% proparacaine hydro-

chloride (Alcaine®, Alcon, USA)Z Zr2 ool st H,
No. 15 Bard-Parker knife (Bard-Parker Co., USA)Z 722
7P| eL ZIA RIS oA REleetolme EHRis
WA RS AT AR el AAE =
3l WES ofFulAlo gof mAEAAE Huja =3F =
Al v}2 blood agar?} MacConkey agar mediumo]| <&3}al
s APkl wfokE A+t 4L nAEAREEA]

7|(VITEK system, BioMerieux-Co, France)g ©|-&3}o] 0]

SAIA 7424 HAR= Kirby-Bauer TAZ SARHIF! 1)
ol X MICsE -85k A= Sl
o} AN A S TS National Committee for Clinical
Laboratory Standard (NCCLS) 7]%-< o]8-3}o] o]&o|%ct>
g3 8L Muller-Hinton agar HJA|E A3} 0™
NCCLS®] FRF o] vfet geo] Haake gich. o4
ARSI E o83 AU A= Korean Clinical
Practice?} CLSI guideline& ZA3g}slo] 5012 I8¢+
A A TEFHE(GP P601, P600, P503 card)S o]
sfol ojol e}

[¢23
OF

N THO
(R 0}
1

N
N

1
7} e

Fepatel ofst A AAE AN F AT
| 412 YA Fol (24T cephalosporin)
2} Aot AIA(2% tobramycin, 5% cefamandole X fluo-
roquinolone) A &E& Attt dadd =8 =
Kol A Axtoll BAGe] 71 FEAE A%
ARESHHA BFe Fo] Ugten, ofg) ofs Kol A
A 23S v sto] 48-72417F Fol| FAAE Bt
ARE-5F3ITE.

ox M J

~

A7 0] B4 PASW 18.0 (SPSS Inc., Chicago, IL, USA)
S AFBSYT Am R} AL Hsol
= sjost] Slstel AR 159 3d B0 579 717K
7]: 1998-2000, 27]: 2001-2003, 37]: 2004-2006, 47]:
2007-20094, 57]: 2010-2012) 0.2 U}i-0] EAselom,
EAEA-L2 Spearman rank correlation coefficientE ARE-5}
k.

AAYFANS Staphylococcus  epidermidis, Staphylococcus
aureus, Streptococcus spp., Enterococcus spp.2 -5-5}0]
vl BA5IH0 W, S epidermidisS} S. aureus+ methicillin®)

Aol Wt methicillin-sensitive Staphylococcus (MSS)2}F
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ARgslg o, Hitgk E4S ¥ o= independent #-test

2 o g3tsich. BAA f19 25 p do] 0.05 u]grel 7
[e)
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oA Alefstiet. T EAA p gho] 0.1 olstid
SHHPE thHw 240 29k 174 2E p gkol 0.05 mut

119k, 3364
DEER
asglon] By7ieol 6elolgith APl T2 gL 17]
59.3%04] 57] 25.6%= S-0J517] 7+A51ArKFig. 1, p<0.001).
TYPRAZAA N Y BT FEE S, epidermidis
(749, 48.7%)°1R o0, 1 T2 0 F §. aureus (389, 25.0%),
S. pneumoniae (119, 7.2%), E. feacalis (99|, 5.9%)2] 9]
ot aZOFAANFZAr ) ZF 43 BEoA [9olsk ¥
S} ol WA ASIthFig. 2).
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Figure 1. Prevalence of Gram-positive bacterial isolates in
total bacterial keratitis during 1998-2012. The p-value was
calculated using chi-square test to compare the distribution of
the Gram-positive bacterial isolates between 2 periods. "Gram-
positive bacterial isolates significantly decreased between 2
periods.
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Penicillin A& H4 78.3%%2 A AG7|17F ot 71 =
2 YAlS Vel on, oxacillin WAL Hd 50.0%%2 A&
=]9ic} Gentamicin WAL 17] 71.4%0)|A] 57] 29.4%= A A
717 B2t A|&A 0 2 745 TtH(p=0.01). Fluoroquinolone
WA 17] 33.3%004] 57] 43.5%% F7Fete A= 23l
ou EAA oA §l%th 15 ciprofloxacin W42 B
o+ 40.0% (28/70)5 R %2, levofloxacini} moxifloxacin
o] A9 470 ZF 38.9% (7/18), 11.8% (2/17)2] UAo] Lief
T} Vancomycin WA Hat 1.3%2 A A717F 52t 7}
% EAth(Fig. 3).
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—e—S. epidermidis =6—S. aureus
—— Streptococcus species —»— Enterococcus species
No. of isolates (%)
Organisms 1998-2000 2001-2003 2004-2006 2007-2009 2010-2012 Total® p-value'
(n = 32) (n = 41) (n = 30) (n = 30) (mn =19) (n = 152)
Staphylococcus species
S. epidermidis 17 (53.1) 17 (41.5) 15 (50.0) 16 (53.3) 9 (47.4) 74 (48.7) 1.000
S. aureus 11 (34.4) 12 (29.3) 5(16.7) 6 (20.0) 4(21.1) 38 (25.0) 0.285
Other CNS 0 0 0 13.3) 1(5.3) 2(1.3) -
Subtotal 28 (87.5) 29 (70.8) 20 (66.7) 23 (76.6) 14 (73.8) 114 (75.0) 0.747
Streptococcus species
S. pneumoniae 13.1) 3(7.3) 4(13.3) 3(10.0) 0 11 (7.2) 0.873
S. mitis 0 12.4) 13.3) 13.3) 1(5.3) 4(2.6) -
Other Streptococcus 13.1) 3(7.3) 1@3.3) 13.3) 1(5.3) 7 (4.6) 0.553
Subtotal 2(6.2) 7(17.0) 6(19.9) 5(16.6) 2 (10.5) 22 (14.4) 0.873
Enterococcus species
E. feacalis 1(3.1) 4 (9.8) 1(3.3) 1(3.3) 2 (10.5) 9(5.9) 0.219
E. faecium 1(3.1) 12.4) 3 (10.0) 1(3.3) 1(5.3) 7 (4.6) 0.285
Subtotal 2(6.2) 5(12.2) 4 (13.3) 2 (6.6) 3 (15.8) 16 (10.5) 0.188

Figure 2. Organisms and shifting trend in Gram-positive bacterial isolates during 1998-2012. "Six eyes had mixed infection of 2
Gram-positive bacterial species (S. epidermidis & S. aureus (2 eyes), S. epidermidis & E. feacalis, S. epidermidis & S. sanguis, S.
aureus & E. feacalis, S. dysgalactiae & S. pyogenes); "The p-value was calculated using Spearman rank correlation coefficient to
compare the distribution of the bacterial isolates for 15 years. CNS = coagulase-negative Staphylococcus.

B A943%)7h B Ao BA4 folde gl oA Al 2lo] 0.1 wgkel Z$7h 23 Al 46.6%¢l4] 3

THTable 2).

FEAEE Y FAEY AR A Bt 10.8Y
ol A AYWAR UL S. epidermidis7} 88U = ThE o
FEo] w3 YA &k H(p=0.035), Enterococcus spp.
= 15942 t& #5500 Blel 4lovy A% Folde
STk A A Ee 229K(15.1%)001 4 AlgYskalom, ofaf
o4& 79t Aditu B4 8¢t 9 A UEAIAE 12903

T UBAAES AR 5 Aot a4
B2 U2 4500 H|8) Enterococcus spp. (25.0%)7} %
3L 8. epidermidis (14.9%)7} Ao} R EA42 S04
3131 tHTable 2).

Mo ¥ X K

2 30.1%% 43R THp=0.004, chi-square test). 27 Z|tjul
AAIE 0.1 vl A7t thE FEEol Y8l Streprococcus
spp- (63.6%)°l| Al WAL S. epidermidis (39.2%)°l| A Z}C
U 25 SAA YA il Am 3 FHag Ay 0.1
u|uke] HQ-= 8. epidermidis (21.7%)7} ThE #2590 H|5}
o BAXOSRE F951A Ao H(p=0.035), Enterococcus
spp= 50.0%= 7P weu SAA fode /il
(Table 2).
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‘ ——Penicilin —*—=Oxacilin ——Gentamicin —=—Fluoroquinolone —*—Vancomycin ]
Antibiotics L (nl/n2T) -valuet
1998-2000 2001-2003 2004-2006 2007-2009 2010-2012 Total P
Penicillin 78.1 (25/32) 75.6 (31/41) 83.3 (25/30) 80.0 (24/30) 73.7 (14/19)  78.3 (119/152)  0.747
Oxacillin 46.7 (14/30) 51.7 (15/29) 50.0 (10/20) 52.0 (13/25) 50.0 (8/16) 50.0 (60/120) 0.493
Gentamicin 71.4 (20/28) 62.1 (18/29) 60.0 (12/20) 38.5 (10/26) 29.4 (5/17) 54.2 (65/120) 0.010"
Fluoroquinolone§ 33.3 (2/6) 25.0 (3/12) 39.1 (9/23) 34.7 (26/75) 43.5(10/23)  34.5 (48/139) 0.104
Vancomycin 0.0 (0/31) 2.5 (1/40) 0.0 (0/30) 0.0 (0/29) 5.3 (1/19) 1.3 (2/149) 0.450

Figure 3. Trends in antimicrobial resistance of Gram-positive bacterial isolates. ‘The resistance of gentamicin decreased significantly
(p = 0.01, Spearman rank correlation coefficient); "N1 = number of isolates with resistance; N2 = number of tested isolates; "The
p-value was calculated using Spearman rank correlation coefficient to compare the distribution of the antimicrobial resistance for 15
years; *Total value of fluoroquinolone: ciprofloxacin (n = 70), norfloxacin (n = 21), levofloxacin (n = 25), and moxifloxacin (n =
21).
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Figure 4. Trends in antimicrobial resistance to oxacillin in §. A 1468t & &4 7S A5 A= 229K(15.1%)
epidermidis and S. aureus. Oxacillin resistance of S. epidermidis olojt}. 227 2 @of o2 90l Thuek &2 AE
was significantly higher than that of S. aureus (p = 0.001, 512211 ] el o .
Chi-square tos) SARAOA 604] o14] e1s), el T, Aoy
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o] MSS2F MRS9| {23t 2tol= ¢lItKTable 3). Il &t
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Table 1. Demographics of Gram-positive bacterial keratitis according to the isolated microorganisms

No. of cases (%)

Characteristics All case S. epidermidis S. aureus Strepto. spp. Entero. spp.
(n = 146) (n = 74) (n = 38) (n = 22) (n = 16)
Sex (M:F) 1.11:1 1.24:1 1.24:1 1:1 1:1
Age (years)
60< 68 (46.6) 28 (37.8)" 20 (52.6) 15 (68.2) 8 (50.0)
40-59 44 (30.1) 29 (39.2)" 10 (26.3) 2(9.1) 4(25.0)
20-39 22 (15.2) 13 (17.6)" 4 (10.5) 209.1) 3 (18.8)
<20 12 8.2) 4(5.4) 4 (10.5) 3 (13.6) 1(6.3)
Seasonal distribution
Spring (Mar-May) 55 (37.7) 28 (37.8) 12 (31.6) 9 (40.9) 7 (43.8)
Summer (Jun-Aug) 27 (18.5) 13 (17.6) 10 (26.3) 29.1) 3 (18.8)
Autumn (Sep-Nov) 30 (20.5) 14 (18.9) 6 (15.8) 7 (31.8) 3(18.8)
Winter (Dec-Feb) 34 (23.3) 19 (25.7) 10 (26.3) 4 (18.2) 3 (18.8)
Predisposing factors’
Trauma 53 (36.3) 31 (41.9) 9(23.7) 9 (40.9) 5@31.3)
Previous ocular surface disease 45 (30.8) 21 (28.4) 14 (36.8) 7 (31.8) 6 (37.5)
Previous ocular surgery 27 (18.5) 12 (16.2) 8 (21.1) 4 (18.2) 3(18.8)
Systemic disease 42 (28.8) 17 (23.0) 13 (34.2) 6 (27.3) 6 (37.5)
Contact lens wear 8 (5.5) 5(6.8) 2(5.3) 14.5) 1(6.3)

Strepto. spp. = Streptococcus species; Entero. spp. = Enterococcus species.
"The p-value was < 0.05, which was calculated for comparison of proportions with all other groups by chi-square test; 'Sum of the number of
eyes with each subgroup does not add up to 100% because of overlap of subgroups and no history of identified predisposing factors.

Table 2. Clinical characteristics at initial presentation, epithelial healing time, surgical treatment, and visual outcome of Gram-positive
bacterial keratitis according to the isolated microorganisms

No. of cases (%)

Characteristics All cases S. epidermidis S. aureus Strepto. spp. Entero. spp.
(n = 146) (n = 74) (n = 38) (n = 22) (n = 16)
Corneal lesion
Location’
Central 91 (62.3) 42 (56.8) 23 (60.5) 17 (77.3) 12 (75.0)
Marginal 55 (37.7) 32 (43.2) 15 (39.5) 5(22.7) 4 (25.0)
Size
<5 mm’ 89 (61.0) 52 (68.4) 23 (60.5) 10 (45.5) 8 (50.0)
>5 mm’ 57 (39.0) 24 (31.6) 15 (39.5) 12 (54.5) 8 (50.0)
Hypopyon
No 105 (71.9) 56 (76.7) 26 (68.4) 14 (63.6) 11 (68.8)
Yes 41 (28.1) 18 (24.3) 12 (31.6) 8 (36.4) 5(31.3)
Epithelial healing time' (n = 119) 10.8 + 11.1 8.8 +11.1° 11.8 + 8.6 13.6 + 11.9 159 + 14.4
Surgical treatment 22 (15.1) 11 (14.9) 7 (18.4) 4 (18.2) 4 (25.0)
Initial BCVA (Snellen acuity)
<0.1 68 (46.6) 29 (39.2) 19 (50.0) 14 (63.6) 8 (50.0)
0.1-0.5 54 (37.0) 33 (44.6) 14 (36.8) 4(18.2) 6 (37.5)
0.6-1.0 24 (16.4) 12 (16.2) 5(13.2) 4(18.2) 2(12.5)
Final BCVA (Snellen acuity)
<0.1 44 (30.1) 16 21.7)" 14 (36.8) 10 (45.5) 8 (50.0)
0.1-0.5 39 (26.7) 23 (31.1) 10 (26.3) 522.7) 2 (12.5)
0.6-1.0 63 (43.2) 35 (47.3)" 14 (36.8) 7 (31.8) 6 (37.5)

Values are presented as mean + SD unless otherwise indicated.

Strepto. spp. = Streptococcus species; Entero. spp. = Enterococcus species; BCVA = best corrected visual acuity.

“The p-value was < 0.05, which was calculated for comparison of proportions with all other groups by independent #-test or chi-square test;
fCentral’ is located within 1/2 radius from the center of the cornea, ‘Marginal’ is located within 1/2 radius from the limbus; *The eyes were
excluded if surgical treatment was done (22 eyes) or the record for epithelial healing time was missed (5 eyes).
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Table 3. Comparisons of epidemiologic and clinical features and treatment outcome between MSS and MRS
No. of cases (%)

Characteristics MSS (0 = 56) MRS (10 = 56) p—value]r
Sex (M:F) 1.24:1 1.24:1 1.000
Age (years) 0.399
60< 21 (37.5) 27 (48.2)
40-59 21 (37.5) 18 (32.1)
2039 11 (19.6) 6 (10.7)
<20 3(5.4) 5(8.9)
Seasonal distribution 0.377
Spring (Mar-May) 17 (30.4) 23 (41.1)
Summer (Jun-Aug) 14 (25.0) 9 (16.1)
Autumn (Sep-Nov) 12 (21.4) 8 (14.3)
Winter (Dec-Feb) 13 (23.2) 16 (28.6)
Predisposing factors
Trauma 15 (26.8) 25 (44.6) 0.049
Previous ocular surface disease 18 (32.1) 17 (30.4) 0.838
Previous ocular surgery 9 (16.1) 11 (19.6) 0.622
Systemic disease 13 (23.2) 17 (30.4) 0.393
Contact lens wear 5(8.9) 2(1.8) 0.438"
Corneal lesion
Location” 0.566
Central 34 (60.7) 31(55.4)
Marginal 22 (39.3) 25 (44.6)
Size (mm?) 0.321
<5 34 (60.7) 39 (69.6)
>5 22 (39.3) 17 (30.4)
Hypopyon 0.670
No 40 (71.4) 42 (75.0)
Yes 16 (28.6) 14 (25.0)
Epithelial healing time (n = 90)" 11.1 £ 10.8 8.6 +9.9 0.2591
Surgical treatment 12 (21.4) 6 (10.7) 0.123
Initial BCVA (Snellen acuity) 0.589
<0.1 25 (44.6) 23 (41.1)
0.10.5 24 (42.9) 22 (39.3)
0.61.0 7 (12.5) 11 (19.6)
Final BCVA (Snellen acuity) 0.165
<0.1 19 (33.9) 12 21.4)
0.10.5 12 21.4) 20 (35.7)
0.6-1.0 25 (44.6) 24 (42.9)

MSS = methicillin-sensitive Staphylococcus; MRS = methicillin-resistant Staphylococcus; BCVA = best corrected visual acuity.
““Central’ is located within 1/2 radius from the center of the cornea, ‘Marginal’ is located within 1/2 radius from the limbus; "The eyes were
excluded if surgical treatment was done (18 eyes) or the record for epithelial healing time was missed (4 eyes); “The p-value was calculated to
compare the distribution between MSS and MRS by chi-square test; SFisher’s exact test; nindependent r-test.

g} Alet sleA] Zhatd oz Aske] 0 A ae oo Staphylococcus spp.2] A 74 7} 17] 2834 57] 14
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& 1539 FY A7IZE B9 A AA Al o wl=r Aol M= olef BISskA Staphylococcus spp. 2
Zol| A Hat 48.8%(25.6-68.3%)5 A48t M, 17] 59.3% ZrAa7F YERFTH1997-1998 56.0%, 2003-2004d 47.0%).

oA 57] 25.6%% FAXHCE FOFt AaE UEHSITH E3F & Aol IHFEHY T e 20049 o] TR
Lichtinger et al' 9] 7f}t} 91542000-2003 81.0%, 2008- B 99514 YER=t| o) 44| F=EA HeHA 7}
201049 69.0%)9} Zhang et al'’9] 23 A1542001-20024 12} ojg27|ToAHE g AMEE AT Ea3shx] oS A
67.6%, 2003-2004'3 59.3%)0)| A= IFFAHFO] TS B og *“ﬂE]tq ol¢} TEsle] o7 7}A] AlalE zq o152
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Table 4. Risk factors for poor visual outcome and surgical treatment in Gram-positive bacterial keratitis (univariate logistic regression

analysis)
Poor visual outcome Surgical treatment
* T

Factor No. (‘I)lf iyzss)(%) OR  95%Cl  pvalue ((I)lfiy;;)(%) OR  95%Cl  pvalue
Sex

Female 19/69 (27.5) 1.00 10/69 (14.5) 1.00

Male 26/77 (33.8) 1.34  0.66-2.72 0.416 12/77 (15.6) 1.09 0.43-2.70 0.854
Cultured organisms 0.061 0.802

S. epidermidis 16/74 (21.6) 1.00 11/74 (14.9) 1.00

S. aureus 14/38 (36.8) 2.04 0.854.92 0.109 8/38 (21.1) 1.29  0.46-3.66 0.628

Strepto. spp. 11/22 (50.0) 2.96 1.05-8.39 0.041 4/22 (18.2) 1.27  0.36-4.48 0.707

Entero. spp. 7/16 (43.8) 3.62 1.11-11.86 0.033 3/16 (18.8) 1.91 0.52-7.01 0.330
Age (years)

<60 13/78 (16.7) 1.00 8/78 (10.3) 1.00

>60 32/68 (47.1) 4.44 2.07-9.53 0.000 14/68 (20.6) 2.27  0.89-5.80 0.087
Previous ocular surface disease

No or unknown 26/101 (25.7) 1.00 12/101 (11.9) 1.00

Yes 19/45 (42.2) 2.10 1.01-4.42 0.049 10/45 (22.2) 2.12 0.84-5.35 0.112
Previous ocular surgery

No or unknown 34/119 (28.6) 1.00 15/119 (12.6) 1.00

Yes 11/27 (40.7) 1.71 0.72-4.08 0.220 7/27 (25.9) 243  0.88-6.71 0.087
Ocular trauma history

No or unknown 31/93 (33.3) 1.00 15/93 (16.1) 1.00

Yes 14/53 (26.4) 0.71 0.34-1.52 0.385 7/53 (13.2) 0.79  0.30-2.08 0.636
Systemic disease

No or unknown 27/104 (26.0) 1.00 14/104 (13.5) 1.00

Yes 18/42 (42.9) 2.13  1.01-4.54 0.048 8/42 (19.0) 1.51  0.59-3.93 0.395
Symptom to treatment interval

<1 (week) 29/111 (26.1) 1.00 15/111 (13.5) 1.00

>1 (week) 16/35 (45.7) 2.38 1.08-5.24 0.031 7/35 (20.0) 1.60  0.59-4.31 0.353
Location of corneal lesion

Marginal 9/56 (20.0) 1.00 6/56 (10.7) 1.00

Central 36/90 (40.0) 3.48 1.52-7.97 0.003 16/90 (17.8) 1.80  0.66-4.92 0.251
Size of epithelial defect (mm?’)

<5 12/89 (13.5) 1.00 7/89 (7.8) 1.00

>5 33/57 (57.9) 8.82 3.95-19.72 <0.001 15/57 (26.8) 4.34  1.64-11.47 0.003
Hypopyon

No 15/105 (14.3) 1.00 4/105 (3.8) 1.00

Yes 30/41 (73.2) 16.36  6.78-39.49  <0.001 18/41 (43.9) 19.76  6.11-63.94 <0.001
Initial BCVA

>0.1 2/78 (2.6) 1.00 1/78 (1.3) 1.00

<0.1 43/68 (63.2) 65.36 14.76-289.44 <0.001 21/68 (30.9) 3440 4.48-264.23  0.001
Epithelial healing time (days)

<10 3/73 (4.1) 1.00

>10 42/73 (57.5) 31.61 9.10-109.82 <0.001

OR = odds ratio; CI = confidence interval; Strepto. spp. = Streptococcus species; Entero. spp. = Enterococcus species; BCVA = best

corrected visual acuity.

*Percentage of eyes which had poor visual outcome of final best corrected visual acuity of 0.1 or less; fPercentage of eyes which had surgical

treatment.
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Table 5. Risk factors for poor visual outcome and surgical treatment in Gram-positive bacterial keratitis (multivariate logistic

. . X
regression analysis )

Poor visual outcome

Surgical treatment

Factor OR  95%CI  pvalue | 2or OR  95%Cl p-value
Age > 60 (years) 1.00 0.22-4.67 0.999 Age > 60 (years) 0.51 0.14-1.88 0.311
Size of epithelial defect >5 (mmz) 3.31 0.69-15.85 0.134 Size of epithelial defect > 5 (mmz) 1.35 0.414.43 0.617
Hypopyon (+) 4.42 0.98-19.98 0.053 Hypopyon (+) 10.96 2.66-45.18 0.001
Initial BCVA less than 0.1 36.52 6.18-215.81 <0.001 Initial BCVA less than 0.1 11.46 1.32-99.54 0.027
Cultured organism 0.528 Previous ocular surgery (+) 1.82 0.53-6.39 0.351
Strepto. spp. 2.72 0.39-18.77 0.310
Entero. spp. 5.24 0.44-62.54 0.190
Previous ocular surface disease (+) 0.82 0.21-3.21 0.785
Systemic disease (+) 0.86 0.21-3.59 0.840
Symptom to treatment interval >1 week 1.04 0.21-5.15 0.955
Central corneal lesion 0.21 0.32-1.44 0.113
Epithelial healing time > 10 (days) 19.17 3.43-107.22  0.001

OR = odds ratio; CI = confidence interval; BCVA = best corrected visual acuity; Strepto. spp. = Streptococcus species; Entero. spp. =

Enterococcus species.

"Multivariate logistic regression analysis was performed for the factors which had p-value less than 0.1 in univariate logistic regression

analysis.
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