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Purpose: The purpose of this study was to evaluate the clinical aspects of inpatients with bacterial keratitis according to culture

positivity.

Methods: This was a retrospective review of 98 cases of inpatients with bacterial keratitis who were treated between January

2011 and December 2016 in Yeungnam University Hospital. Epidemiology, predisposing factors, clinical characteristics, and

treatment outcomes were compared between culture positive (CP, 39 eyes) and culture negative (CN, 59 eyes) groups. Risk fac-

tors for poor clinical outcome were evaluated in the total cohort and analyzed using multivariate logistic regression.

Results: Pseudomonas spp. (31%) and Staphylococcus spp. (24%) were common in the CP group. There were no significant

differences in previous ocular surface disease, contact lens wear, or hypopyon between the two groups. Epithelial defect size =5
m? (51%:31%, p = 0.04) and initial visual acuity <0.1 (Snellen) (561%:31%, p = 0.04) were significantly higher in the CP group

than in the CN group. Epithelial healing time 214 days (18%:5%, p = 0.08) and poor clinical outcome (28%:20%, p = 0.37) were

more common in the CP group than in the CN group. Risk factors for poor clinical outcome were previous ocular surface disease

(odds ratio [OR] = 11.29, 95% confidence interval [Cl] = 2.01-63.41, p = 0.006) and previous ocular surgery (OR = 6.98, 95% Cl

=1.51-32.20, p = 0.01).

Conclusions: The CP group showed relatively worse initial clinical characteristics than the CN group. Treatment outcomes were

slightly worse in the CP group than in the CN group; however, this difference was not statistically significant. Previous ocular sur-

face disease and previous ocular surgery were associated with poor clinical outcome.
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Table 1. Isolated microbiological profile (49 bacterial isolates) of culture positive 39 eyes

Gram-positive bacteria

Gram-negative bacteria

Organism Number (%) Organism Number (%)
Staphylococcus epidermidis 6 (12) Pseudomonas putida 8 (16)
Staphylococcus aureus 6 (12) Pseudomonas aeruginosa 5 (10)
Enterococcus faecium 24 Enterobacter cloacae 4 (8)
Enterococcus faecalis 12) Serratia marcescens 4 (8)
Enterococcus avium 12) Stenotrophomonas maltophilia 3(6)
Streptococcus pyogenes 12 Acinetobacter baumannii 24
Achromobacter xylosoxidans 24
Pseudomonas stutzeri 24
Klebsiella planticola 12
Moraxella groups 12
Total 17 (35) Total 32 (65)

10 eyes were mixed infection: P. aeruginosa, S. epidermidis (1 case); P. putida, S. aureus (1 case); P. putida, E. faecium (1 case); S. aureus,
E. faecalis (1 case); S. marcescens, A. xylosoxidans (1 case); S. maltophilia, E. cloacae (1 case); A. baumannii, E. cloacae (1 case); Moraxella
group, P. stutzeri (1 case); A. xylosoxidans, P. putida (1 case); S. marcescens, E. faecium (1 case).
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(CP 77%, CN 73%, p=0.65)7} FHE K} wejch Awjd 271 9 HF A1 HaofA] F o BF 2T Hd F
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Table 2. Baseline demographics of bacterial keratitis according to culture positivity

Characteristic CP (n = 39) CN (n = 59) Total (n = 98) p—value*
Male 21 (54) 36 (61) 57 (58) 0.48
Age (years) 49.97 + 22.81 50.14 + 19.37 50.07 + 20.69 0.97
Age subgroup (years) 0.52
<20 5(13) 3(5 8 (8) -
20-39 8 (21) 14 (24) 22 (22) -
40-59 11 (28) 21 (36) 32 (33) -
60-79 12 (31) 17 29) 29 (30) -
>80 3(8) 4 (7) 7(7) -
Seasonal distribution 0.15
Spring (Mar-May) 12 (31) 14 (24) 26 27) -
Summer (Jun-Aug) 15 (39) 14 (24) 29 (30) -
Autumn (Sep-Nov) 8 (21) 16 27) 24 (25) -
Winter (Dec-Feb) 4 (10) 15 (25) 19 (19) -
Referral from primary center 23 (59) 45 (76) 68 (69) 0.07
Symptom duration* >7 days 7 (18) 15 (25) 22 (22) 0.39
Gram stain positivity 16 (41) 509 21 (21) <0.001

Values are presented as mean + standard deviation or number (%).
CP = culture positive; CN = culture negative.

"The p-value was calculated using chi-square test; 7‘independent r-test; *

interval from the onset of symptoms to the time of initial presentation.

Table 3. Predisposing factors of bacterial keratitis according to culture positivity

Predisposing factor’ CP (n = 39) CN (n = 59) Total (n = 98) p-value'
Corneal trauma 19 (49) 40 (68) 59 (60) 0.25
Previous ocular surface disease 5(13) 7 (12) 12 (12) 0.89
Exposure keratitis 1(3) 4 () 5(5) 0.35
Others? 4 (10) 305 7(7) 0.33
Previous ocular surgery§ 6 (15) 6 (10) 12 (12) 0.35
Contact lens wear 7 (18) 12 (20) 19 (19) 0.98
Previous topical antibiotics use 21 (54) 42 (71) 63 (64) 0.08
Previous topical steroid use 2(5 50 77 0.53
Systemic disease 8 (21) 11 (19) 19 (19) 0.75
DM 3(8) 6 (10) 99 0.82
No apparent cause 8 (21) 7 (12) 15 (15) 0.14

Values are presented as number (%).

CP = culture positive; CN = culture negative; DM = diabetes mellitus.

"Total numbers can be greater than 100% because of some patients with multiple predisposing factors; Tthe p-value was calculated using
chi-square test; *Bullous keratopathy (CP 1 case and CN 2 cases), band keratopathy (CP 1 case), phlyctenular keratoconjunctivitis (CN 1 case),
recurrent corneal erosion (CP 1 case), and peripheral ulcerative keratitis (CP 1 case); ‘including cataract surgery (CP 3 cases and CN 1 case),
pars plana vitrectomy (CP 1 case and CN 2 cases), laser epithelial keratomileusis (CP 1 case and CN 1 case), Ahmed valve implantation (CP
1 case), trabeculectomy (CP 1 case), and excision of pterygium (CP 1 case).
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ARITHCP, 0.49 + 0.86 logMAR; CN, 0.37 £ 0.74 logMAR; 28% 31 CNLo)| A 20% A tHp=0.37) (Table 4). CPof 4]
p=0.49) (Table 4, Fig. 1). ALLE & g ] 9 EHO]—O:] A YALS oA BEXHs

ARE 444 ARl BE gueldolglth £44  AR WEOR SIS WA A9t g, Nl
A52E AW A= CPAA 624(15%)0] 3L CNol kA WA o] ]—r°1;ﬂ 2= = 28(0.5% moxifloxacin

A 39K5%)0] A tHp=0.15). EF5t YA A= CPofA —0.5% gatifloxacin, 2% tobramycin—5% vancomycin) %1 C}.

Table 4. Clinical characteristics and treatment outcomes of bacterial keratitis according to culture positivity

Characteristic CP (n = 39) CN (n = 59) Total (n = 98) p-value*
Central location’ 30 (77) 43 (73) 73 (75) 0.65
Epithelial defect size 8.65 + 9.08 4.54 +4.53 6.18 + 6.99 0.01*
>5 mm’ 20 (51) 18 (31) 38 (39) 0.04
Hypopyon 6 (15) 8 (14) 14 (14) 0.80
Epithelial healing time 9.54 + 5.06 8.03 + 3.96 8.63 + 4.47 0.10°
>14 days 7 (18) 3(5) 10 (10) 0.08
Complications 6 (15) 3(5 909 0.15
PED 5(13) 1(2) 6 (6) -
Corneal perforation 1(3) 203) 303 -
Initial BCVA (IogMAR)* 1.33 + 0.95 0.90 + 0.81 1.07 + 0.89 0.02}
<0.1 (Snellen) 20 (51) 18 (31) 38 (39) 0.04
Final BCVA (logMAR)§ 0.49 + 0.86 0.37 +£ 0.74 0.42 + 0.78 0.49*
<0.1 (Snellen) 5(13) 7 (12) 12 (12) 1.00
Decreased BCVA 1(3) 6 (10) 7 () 0.15
Surgical treatment!! 6 (15) 3(5 99 0.15
Clinical outcome” 0.37
Good 28 (72) 47 (80) 75 (77)
Poor 11 (28) 12 (20) 23 (24)

Values are presented as mean + standard deviation or number (%).
CP = culture positive; CN = culture negative; PED = persistent epithelial defect; BCVA = best corrected visual acuity; logMAR =

rithm of the minimal angle resolution.

"The p-value was calculated using chi-square test; ‘central lesion is located within 1/2 radius from the center of the cornea; ‘independent r-test;
$hand motions, light perception (LP), and no LP were assigned values of 2.3, 2.6, and 2.9, respectively; [lall patients underwent amniotic mem-
brane transplantation; #clinical outcomes were assessed at final visit or at the completion of treatment and classified by modifying the criteria
defined by Green et al.'®

p <0.001

|4’T0_001

3.00 o(n=2)

o |

2.00

1.50

Visual acuity (logMAR)

1.00
0.50
0.00 J— —|—

]

A(nN=2)

o (nN=1)

T

L p=002—1

L p=049 —!

CP CN
Enrollment

CP CN
Final visit

Figure 1. Visual acuity comparison of culture pos-
itive (CP) and culture negative (CN) group at enroll-
ment and final visit. On the box-whisker plots, the
boxes include 50% of the measured values (between
the 25th and 75th percentiles) and the median
(horizontal line). The error bars indicate 1.5 times
the interquartile distance from the upper and lower
box edges. The outliers (values more than 1.5 inter-
quartile ranges from the box) are shown as circles
and the extreme values (values more than 3.0 inter-
quartile ranges from the box) are shown as triangles.
p-values were obtained by paired rtest (between en-
rollment and final visit) and independent z-test
(between CP and CN). Hand motions, light percep-
tion (LP), and no LP were assigned values of 2.3,
2.6, and 2.9, respectively.
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Table 5. Risk factors for poor clinical outcome” in the total cohort of patients with bacterial keratitis (univariate and multivariate lo-

gistic regression analysis’)

Variabl Univariate Multivariate

anable OR 95% CI p-value' OR 95% CI p-value'
Male 0.58 0.23-1.48 0.25
Age (=60 years) 3.75 1.42-9.92 0.008 1.06 0.28-4.02 0.94
DM 2.94 0.72-12.06 0.13
Previous OSD 9.47 2.52-35.55 0.001 11.29 2.01-63.41 0.006
Previous ocular surgery 10.77 3.16-36.69 <0.001 6.98 1.51-32.20 0.01
Non-contact lens 6.95 0.87-55.22 0.07 2.25 0.22-22.90 0.49
Prior topical antibiotics use 1.06 0.40-2.81 0.92
Prior topical steroid use 1.33 0.24-7.38 0.74
Central lesion 1.39 0.49-3.90 0.54
Epithelial defect size >5 mm” 4.24 1.58-11.39 0.004 2.61 0.64-10.61 0.18
Hypopyon 2.96 0.90-9.67 0.07 1.99 0.41-9.71 0.39
Initial BCVA <0.1 (Snellen) 5.51 1.99-15.24 0.001 3.72 0.94-14.68 0.06
Gram stain positivity 0.48 0.13-1.79 0.27
Culture positivity 1.54 0.60-3.95 0.37

OR = odds ratio; CI = confidence interval; DM = diabetes mellitus; OSD = ocular surface disease; BCVA = best corrected visual acuity.
*Clinical outcomes were assessed at final visit or at the completion of treatment and classified by modifying the criteria defined by Green et al’®;
"multivariate logistic regression analysis was performed using the enter method for the factors with the p-value < 0.1 in univariate logistic re-

gression analysis.
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