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2 at
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AlatZdrde] Yle s F 16749 Aol HEE9]
4] Coagulase—negative Staphylococcus?} 737(43.7%)
2 7P Eke
(58.9%) 01921, 7]e} Coagulase—negative Staphylococcus
7} 304(41.1%) 0|tk o]Qlo|= Streptococcus viridans7}
1671(9.6%), Staphylococcus aureus, Streptococcus pneu—
monia, Gram positive rod7} 22+ 1274(7.2%), Pseudo—
monas aeruginosa’} 974(5.4%) So]¢tHTable 1). o vi%F
AV D02 whgeh 9= 933K(72.7%) 0] 9.2, 35t
(27.3%) 0l ofejstzrd ol Fefolledl 53] 3%H2.3%)
of| A 37}9] wto] A WAL wiFAAMS At
oFA) whtj+#(Gram—positive rod)¥} bacillus species® W&

0]Z Staphylococcus epidermidis7} 437
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Table 1. Prevalence of the micro—organisms isolated from corneal cultures of eyes diagnosed with bacterial keratitis

o ——— 200*0~2003 2004~2007 Total
n (%) n (%) n (%)
Gram—positive bacteria
Staphylococcus aureus 9 (5.3) 3(2.4) 12 (7.7)
Staphylococcus epidermidis 19 (11.2) 24 (14.2) 43 (25.4)
Other coagulase—negative staphylococci 21 (12.4) 9 (5.3) 30 (17.7)
Viridans streptococcus 13 (7.7) 3 (1.8) 16 (9.5)
Streptococcus pneumonia 4 (2.4) 8 (4.7) 12 (7.1)
Enterococcus faecalis 0 (0.0) 2 (1.2) 2 (1.2)
Other streptococcus 2 (1.2) 1 (0.6) 3 (1.8)
bacillus species 2 (1.2) 2 (1.2) 4 (2.4)
Gram—positive rod 4 (2.4) 8 (4.7) 12 (7.1)
Subtotal 74 (80.4) 60 (79.2) 134 (79.9)
Gram—negative bacteria
Pseudomonas aeruginosa 6 (3.5) 3 (1.8) 9 (5.3)
Burkholderia cepacia 2 (1.2) 2 (1.2) 4 (2.4)
Serratia marcescens 2 (1.2) 3 (1.8) 5 (3.0)
Klebsiella species 4 (2.4) 0 (0.0) 4 (2.4)
Proteus species 0 (0.0) 3 (1.8) 3 (1.8)
Enterobacter clocae 2 (1.2) 0 (0.6) 2 (1.8)
Sphingomonas paucimobilis 0 (0.0) 1 (0.6) 1 (0.6)
Alcaligenes faecalis 0 (0.0) 1 (0.6) 1 (0.6)
Morganella morganii 0 (0.0) 1 (0.6) 1 (0.6)
Acinetobacter baumanii 0 (0.0) 1 (0.6) 1 (0.6)
Providencia rettgeri 1 (0.6) 0 (0.0) 1 (0.6)
Other non—fermentating bacilli 1 (0.6) 0 (0.0) 1 (0.6)
Subtotal 18 (19.6) 15 (20.8) 33 (20.1)
Total 92 (100.0) 75 (100.0) 167 (100.0)

"n=Number of patients.

Table 2. Comparison of demographic characteristics between the treatment success and failure groups

Treatment success Treatment failure p value
Age (yrs) 56.00£20.47 63.71£12.80 0.001
Pretreatment symptom duration 3.95+3.45 4.78+4.48 0.226
Hypopyon height (mm) 0.72+0.42 1.36+0.82 0.002
Ulcer size (mm?) 3.9+4.6 12.3£11.5 <0.001
Initial VA" (LogMAR) 1.1940.90 2.16+0.98 <0.001
" VA=visual acuity.
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ARAZAA 2.48£0.952 FAHOR RO HolE  APEso] U A9(p<0.011), o] HAHo]
HAoh(p<0.001). E3F AH&559 Folg Hluweh F 749-(p<0.001) 0] tH(Table 3). o] JIAES th¥l=F 27|
2] Holo i BAROE RSO p=0.002), B4 2 HAALML T3 BHA AWML A% =277
ke S e R 7HR| 9] 7]7Ee] Zlol= FolEhA] ejk = Z(0R:9.729; 95% C1=2.984—23.799; p<0.001)3} o]
E}(p=o 226). Aol ¢rAgto] 9l9ld AH-2(0R:0.140; 95% CI=0.037—
2 ) BEA & 38¢H29.7%) o)A A==, 0.398; p<0.001)oflA FAH o= o]t Table 4)
lﬂ%%a%—% 149H(10.9%), oFato] 2% 119H8.6%), A A 744 A3M piperacilling A|9J3t giie] )
FZtatol Al 49K(3.1%), sarHol 4% 39H(2.3%), Aut YAAALD A= 50% olske] We A4S B
Hol4l& 3QH2.3%), =AEETE 2¢H1.6%) E0]"“’% (Table 5). Vancomycin®} teicoplanin A®+7]2] 14|
Alzhabelol A L Alele] gEelao] st whiek B el 7P &8 7443(99.1%) S R Eow, genta—
Ao Al EAASRE 2ol7) QAT Q=L AT o] 604 micing 65.9%, ciprofloxacing 75.7%2] ZA4ALS HY
ool A9(p=0.013), ZhatFIeke] =7]7} 7.0 mm’ o]4}el oh g2 FAA= Hubr]of vlal] FRbr|o] Aol
A5-(p<0.001), Zrapzlgo] AM=71A] st 4-9-(p=0.003) Z7)18l= Ao o} cefazolind} trimethoprim—sulfa—
Table 3. Significant predictors for treatment failure in bacterial keratitis (Univariate analysis)
. Eyes Obtaining .
Predictor Variable Outcome/Total Eyes (%) Odds ratio 95% CI p value
Age (years) 2.716 1.237~5.967 0.013
<60 12/49 (24.5)
>60 37/79 (46.8)
Duration (days) 1.713 0.792~3.703 0.171
<5 31/90 (34.4)
>5 18/38 (47.4)
Hypopyon 0.250 0.117~0.533 <0.001
Yes 29/50 (58.0)
No 20/78 (25.6)
Culture (multi—infection) 2.118 0.960~4.669 0.063
Single 19/35 (54.3)
Multiple 31/93 (33.3)
De(;p infiltration 45/98 (45.9) 5.519 1.791~17.002 0.003
es 4/30 (13.3)
No
Previous ocular disease 0.163 0.065~0.413 <0.001
Yes 20/28 (71.4)
No 29/100 (29.0)
Trauma histroy 1.997 0.942~4.233 0.071
Yes 15/52 (28.8)
No 34/76 (44.7)
Area (mm®) 10.646 4.496~25.210 <0.001
<7.0 18/86 (20.9)
>7.0 31/42 (73.8)
Central 1.459 0.643~3.312 0.367
<3 mm 35/97 (36.1)
>3 mm 14/31 (45/2)
Table 4. Significant predictors for treatment failure in bacterial keratitis (Multivariate analysis)
Variable Odds ratio 95% CI' p value
Age 2.653 0.964~6.918 0.059
Deep infiltration 1.089 0.638~10.593 0.182
Hypopyon 0.652 0.303~2.471 0.787
Previous ocular history 0.140 0.037~0.398 <0.001
Size of ulcer 9.729 2.984~23.799 <0.001
CI=confidence interval
phthalmology.org

1498



methoxazole& 7+As}ch “:%8] efazolinS Aut7]o] 70.9%

oA THl7|of| 33.3%2 TAFGoY EA TR oo
AT p=0.084). ZZ 7 T2 FEAQ] moxiflox -
acin¥} levofloxacin2 100.0%2] =2 7 _,Jg% glom of —

loxacin} gatifloxacin®= ZHAFSE AT 4= AU X]TF 100.0%
o] o 714=AS wgirh ¥hH norfloxacine 81.3%2] 744
AL HgtHTable 5).

GRS ZARIES Hix oxacillind]] 49.1%9]
o 7k ciprofloxacin®] 71.6%9] 7H4AdS Bl
vancomycin®]| A= 99.1%9] =& 7pAS Hoch
ES} cefazoling A|Q]slal BF 47| 9} v wshe] THE7]

I

gentamlcmoﬂ Z+7} 55, 2%% 67. 6%_4 o TS Bl
ceftazidimeo]] thaljx= FHE7]of oA ZHpAdo] e
Ao Lol Ahe] mhE A44e] oju] Qi 5718 1Y
th(p=0.037, Table 7). Ciprofloxacin A 7]7Vol| AA 1
H e a8l & H B2 deAdes Bl
It kA atol A 7 S5k A i E Sta—

phylococcus epidermidis2} Pseudomonas aeruginosa2]
FAA A "HAF AaHE Table 83F 9o A ]shqict
WS F AT B

Staphylococcus epidermidis@] ZHAL

Table 5. Antibiotic susceptibility profiles for isolates recovered from bacterial culture in all cases from 2000 to 2007

Antibiotics 2000 2001 2002 2003 2004 2005 2006 2007 Total (%)
Gentamycin 4/4 3/4 7/12 3/13 8/14 9/10 9/10 15/21 58/88 (65.9)
Amikacin 4/4 3/4 2/4 4/6 3/3 2/2 6/6 1/4 25/33 (75.8)
Tobramycin 3/4 3/4 2/4 2/6 2/3 6/7 5/6 6/11 29/45 (64.4)
Tetracyclin 8/24 13/27 13/18 5/8 5/14 8/9 4/9 15/20 71/129 (55.0)
Erythromycin 11/20 14/23 10/17 4/8 10/14 5/8 4/5 14/18 72/113 (63.7)
Clindamycin 15/20 20/23 12/17 5/8 11/12 6/8 3/4 14/18 86/110 (78.2)
Chloramphenicol 1/4 1/4 1/1 1/1 9/9 - 1/1 1/1 15/21 (71.4)
Penicillin G - - 1/9 1/7 2/8 1/8 1/5 4/18 10/55 (18.2)
Ampicillin 5/24 6/27 6/12 1/4 5/9 2/2 2/4 0/1 27/83 (32.5)
Piperacillin 2/3 3/4 3/4 3/5 2/3 2/2 6/6 4/4 25/31 (80.6)
Oxacillin 7/20 10/23 11/17 3/7 5/10 4/7 3/4 9/18 52/106 (49.1)
Cefazolin 18/21 16/27 3/4 2/3 - - 2/4 0/2 41/61 (67.2)
Cefotaxime 4/4 3/4 11 - 11 1/1 4/4 1/2 15/17 (88.2)
Ceftazidime 3/4 4/4 2/3 1/3 3/3 1/1 5/5 4/4 23/27 (85.2)
Imipenem 4/4 4/4 3/4 5/6 5/5 4/4 7/7 3/5 34/38 (89.5)
Aztreonam 3/4 3/4 3/4 3/6 3/3 1/1 1/1 3/3 20/26 (76.9)
Teicoplanin 20/20 22/23 17/17 6/6 10/10 8/8 5/5 18/18 106/107 (99.1)
Vancomycin 20/20 22/23 17/17 8/8 14/14 9/9 5/5 19/19 114/115 (99.1)
Trimethoprim/ - - 10/10 9/13 10/16 7/11 8/11 21/21 65/82 (79.3)
Sulfamethoxazole

Ciprofloxacin 14/24 22/27 16/21 7/12 12/14 8/10 9/10 18/22 106/140 (75.7)
Moxifloxacin - - - - 11 9/9 5/5 18/18 33/33 (100.0)
Norfloxacin - - - - - 6/8 6/7 14/17 26/32 (81.3)
Levofloxacin - - - - 1/1 9/9 5/5 18/18 33/33 (100.0)
Linezolide - - - - 6/6 9/9 5/5 18/18 38/38 (100.0)
Ofloxacin - - - - 1/1 1/1 1/1 1/1 4/4 (100.0)
Gatifloxacin - - - - 1/1 1/1 1/1 1/1 4/4 (100.0)
“Not done.

Table 6. Antibiotic susceptibility pattern of Gram—positive bacteria from bacterial keratitis case grouped into two

four—year study periods

2000 to 2003 2004 to 2007 2000 to 2007
Susceptible Resistant Susceptible Resistant Susceptible Resistant p value
n (%) n (%) n (%) n (%) n (%) n (%)
Gram (+)
Oxacillin 31 (46.3) 36 (53.7) 21 (53.8) 18 (46.2) 52 (49.1) 54 (50.9) 0.452
Cefazolin 36 (80) 9 (20) 0 (0) 1 (100) 36 (78.3) 10 (21.7) 0.055
Vancomycin 57 (98.3) 1 (1.7) 47 (100) 0 (0) 104 (99.1) 1 (0.9) 0.366
Ciprofloxacin 42 (66.7) 21 (33.3) 31 (79.5) 8 (20.5) 73 (71.6) 29 (28.4) 0.163
The p value is the comparison between the years 2000 to 2003 and 2004 to 2007.
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Table 7. Antibiotic susceptibility pattern of Gram—negative bacteria from bacterial keratitis cases, grouped into

two four—year study periods

2000 to 2003

2004 to 2007

2000 to 2007

Susceptible n Resistant Susceptible Resistant Susceptible Resistant p value
(%) n (%) n (%) n (%) n (%) n (%)
Gram (—)

Ceftazidime 10 (71.4) 4 (28.6) 13 (100) 0 (0) 23 (85.2) 4 (14.8) 0.037
Tobramycin 10 (55.6) 8 (44.4) 6 (54.5) 5 (45.5) 16 (55.2) 13 (44.8) 0.958
Ciprofloxacin 13 (72.2) 5 (27.8) 15 (93.7) 1 (6.3) 28 (82.4) 6 (17.6) 0.100
Piperacillin 11 (68.7) 5 (31.3) 14 (93.3) 1 (6.7) 25 (80.6) 6 (19.4) 0.083
Gentamicin 11 (61.1) 7 (38.9) 12 (75) 4 (25) 23 (67.6) 11 (32.4) 0.388

The p value is the comparison between the years 2000 to 2003 and 2004 to 2007.

Table 8. Antibiotic susceptibility pattern of Staphylococcus epidermidis from bacterial keratitis cases, grouped into

two four—year study periods

2000 to 2003

2004 to 2007

2000 to 2007

Susceptible Resistant Susceptible Resistant Susceptible Resistant p value
n (%) n (%) n (%) n (%) n (%) n (%)
S. epidermis
Oxacillin 8 (47.1) 9 (52.9) 10 (45.5) 12 (54.5) 18 (46.2) 21 (53.8) 0.921
Cefazolin 8 (66.7) 4 (33.3) 0 (0) 0 (0) 8 (66.7) 4 (33.3) =
Vancomycin 17 (100) 0 (0) 22 (100) 0 (0) 39 (100) 0 (0) =
Ciprofloxacin 15 (78.9) 4 (21.1) 17 (73.9) 6 (26.1) 32 (76.2) 10 (23.8) 0.496

“Can't calculated.

The p value is the comparison between the years 2000 to 2003 and 2004 to 2007.

Table 9. Antibiotic susceptibility pattern of Pseudomonas aeruginosa from bacterial keratitis cases, grouped into

two four—year study periods

2000 to 2003

2004 to 2007

2000 to 2007

Susceptible Resistant Susceptible Resistant Susceptible Resistant p value
n (%) n (%) n (%) n (%) n (%) n (%)
P. aeruginosa

Piperacillin 2 (40) 3 (60) 3 (100) 0 (0) 5 (62.5) 3 (37.5) 0.090
Ceftazidime 4 (80) 1 (20) 2 (100) 0 (0) 6 (85.7) 1 (14.3) 0.495
Gentamicin 3 (60) 2 (40) 3 (100) 0 (0) 6 (75) 2 (25) 0.206
Amikacin 3 (75) 1 (25) 3 (100) 0 (0) 6 (85.7) 1 (14.3) 0.350
Ciprofloxacin 3 (60) 2 (40) 3 (100) 0 (0) 6 (75) 2 (25) 0.206

The p value is the comparison between the years 2000 to 2003 and 2004 to 2007.
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=ABSTRACT=

Prognostic Factor and Antibiotic Susceptibility in Bacterial Keratitis:
Results of an Eight-Year Period

Woo—-Jin Kim, MD, Eui-Yong Kweon, MD, Dong—Wook Lee, MD, Min Ahn, MD, In—-Cheon You, MD

Department of Ophthalmology, Chonbuk National University Medical School, Jeonju, Korea

Purpose: To identify the clinical manifestations and risk factors for poor visual outcome, as well as antibiotic susceptibility of
isolates in bacterial keratitis,

Methods: A total of 128 eyes in 128 patients with bacterial keratitis, who were diagnosed by smears and cultures from January
2000 to December 2007 were reviewed retrospectively, Sex, age, previous ocular disease, trauma history, pre—treatment duration,
previous ocular surgery, clinical manifestation, causative bacteria, pre— and post—treatment visual acuity, and treatment results
were evaluated, An initial univariate and multivariate logistic regression analysis was performed to identify and select the main
prognostic factors, The antibiotic susceptibility was evaluated in 2 consecutive 4—year periods,

Results: The mean age of the 128 patients was 59.0+18.2 years; 67 (52.3%) patients were male, The most common risk factor
was ocular trauma (40.6%). The most prevalent isolate was coagulase—negative Staphylococcus (43.7%). Large size (p<0.001)
and previous ocular disease (p<0.001) were significant prognostic factors in the multivariate logistic regression model, Resistance
of cefazolin and aminoglycoside antibiotics that were commonly used as a combination therapy increased over the 8 years, but
there was no significant difference in the 2 time periods tested (all p>0.05). Among the fluoroquinolone antibiotics, susceptibility
of ciprofloxacin was 75.7%.

Conclusions: In patients with bacterial keratitis, a large ulcer size and the presence of previous ocular disease were risk factors
for poor visual outcome, Gentamicin, cefazolin, and ciprofloxacin should be avoided as primary monotherapy for bacterial keratitis,
J Korean Ophthalmol Soc 2009;50(10):1495—1504
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