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Figure 1. Sex and age distribution of patients with identified
bacterial isolates. Between 1998 and 2009, the most prevalent
age group for patients with identified bacterial isolates was the
elderly group of over 60-year-old (184 eyes, 50.3%). The
male-female ratio (the number of males with identified bacte-
rial isolates divided by the number of females with identified
bacterial isolates) was 1.13:1. In early adulthood (20-39
years), the male-female ratio was 0.44:1, which shows that
more young women than young men are enrolled in this
age-specific group.
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Table 1. Organisms in bacterial isolates during 1998-2009

Cithis 1998 to 2003 2004 to 2009 Total p-value
n (%) n (%) n (%) (>-test)
Gram-positive isolates
Staphylococcus epidermidis 54 (30.0) 44 (20.8) 98 (25.0) 0.016
Staphylococcus aureus 40 (22.2) 24 (11.3) 64 (16.3) 0.004
Streptococcus pneumoniae 52.8) 10 4.7) 15 (3.8) 0.319
Streptococcus mitis 3(1.7) 7(3.3) 10 (2.6) 0.306
Streptococcus spp. 52.8) 4(1.9) 9(2.3) 0.738"
Enterococcus faecalis 7 (3.9 3(1.4) 10 (2.6) 0.197"
Enterococcus faecium 42.2) 4(1.9) 8 (2.0) 1.000°
Others 1(0.6) 0 (0.0) 1(0.3) 0.459°
Subtotal 119 (66.1) 96 (45.3) 215 (54.8) 0.004
Gram-negative isolates
Pseudomonas aeruginosa 19 (10.6) 22 (10.4) 41 (10.5) 0.954
Pseudomonas spp. 6 (3.3) 16 (7.5) 22 (5.6) 0.071
Sternotrophomonas maltophilia 3.7 12 (5.7) 15 (3.8) 0.040"
Serratia marcescens 9(5.0) 21 (9.9) 30 (7.7) 0.049
Enterobacter cloacae 8(4.4) 24 (11.3) 32 (8.2) 0.013
Enterobacter aerogenes 1(0.6) 7(3.3) 8 (2.0) 0.055"
Klebsiella pneumoniae 4 2.2 3(1.9) 7(1.8) 0.708"
Acinetobacter baumanii 42.2) 3(1.9) 7(1.8) 0.708"
Escherichia coli 3(1.7) 2(0.9) 5(1.3) 0.665
Others 42.2) 6 (2.8) 10 (2.6) 0.759"
Subtotal 61 (33.9) 116 (54.7) 177 (45.2) 0.004
Total 180 (100) 212 (100) 392 (100)

"The p-value was calculated using Fisher’s exact test to compare the distribution of the bacterial isolates between the first six-year period
(1998-2003) and the last six-year period (2004-2009).
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Table 2. Sex characteristics of patients with identified bacterial isolates

. 1998 to 2003 2004 to 2009 p-value’ Odds ratio’
Organisms .
M:F (n) M:F (n) (y2-test) (95% Confidence interval)
Gram-positive isolates
S. epidermidis 32:22 24:20 0.639 1.179 (0.755-1.843)
S. aureus 29:11 14:10 0.243 1.811 (1.037-3.165)
S. pneumoniae 1:4 6:4 0.282% 0.774 (0.275-2.176)
S. mitis 1:2 6:1 0.183¢ 2.064 (0.526-8.098)
E. faecalis 4:3 1:2 1.000*% 0.885 (0.252-3.104)
E. faecium 2:2 2:2 1.000% 0.885 (0.218-3.587)
Subtotal 72:47 55:41 0.634 1.277 (0.912-1.787)
Gram-negative isolates
P. aeruginosa 9:10 12:10 0.647 0.929 (0.488-1.768)
S. maltophilia 3:0 8:4 0.516 2.433 (0.762-7.771)
S. marcescens 3:6 4:17 0.640* 0.269 (0.113-0.642)
E. cloacae 5:3 12:12 0.691* 1.003 (0.487-2.064)
E. aerogenes 0:1 34 1.000*% 0.708 (0.187-2.675)
K. pneumoniae 2:2 1:2 1.000* 0.663 (0.147-3.003)
A. baumanii 4:0 1:2 0.143¢ 2.221 (0.424-11.536)
Subtotal 34:27 51:65 0.136 0.817 (0.573-1.166)
Total 106:74 106:106 0.078

S. epidermidis = Staphylococcus epidermidis; S. aurues = Staphylococcus aureus; S. pneumoniae = Streptococcus pneumoniae; S. mitis =
Streptococcus mitis; E. faecalis = Enterococcus faecalis; E. faecium = Enterococcus faecium; P. aeruginosa = Pseudomonas aeruginosa; S.
maltophilia = Sternotrophomonas maltophilia; S. marcescens = Serratia marcescens; E. cloacae = Enterobacter cloacae; E. aerogenes =
Enterobacter aerogenes; K. pnemoniae = Klebsiella pneumoniae; A. baumanii = Acinetobacter baumanii.

"The p-value was calculated using the chi-square test to compare the distribution of bacterial isolates between the first six-year period
(1998-2003) and the last six-year period (2004-2009); "The odds ratio for comparison of the bacterial isolates between the male and female
groups was calculated using the two-by-two cross-table in 1998-2009; “The p-value was calculated using Fisher’s exact test.
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Table 3. Distribution of the bacterial keratitis isolates in different age groups

Organisms Age (nl:n2", %) p-value (Fisher’s
0-9 10-19 20-39 40-59 60- exact test)

Gram-positive isolates
S. epidermidis 1:3 4.1) 2:0 (2.0) 5:5(10.2) 12:17 (29.6) 34:19 (54.1) 0.685*
S. aureus 1:0 (1.6) 4:1 (7.8) 2:5(10.9) 11:7 (28.1) 22:11 (51.6) 0.732}
S. pneumoniae - 1:0(6.7) 0:2 (13.3) 0:1(6.7) 4:7 (73.3) 0.510*
S. mitis - 1:0 (10.0) 0:1 (10.0) - 2:6 (80.0) 0.348*
E. faecalis 1:0 (10.0) - 0:1 (10.0) 2:1 (30.0) 4:1 (50.0) 0.676*
E. faecium - - 1:0 (12.5) - 3:4 (87.5) 0.447*
Subtotal 3:3(2.8) 8:2(4.7) 8:14 (10.2) 27:26 (24.7) 73:51 (57.7)

Gram-negative isolates
P. aeruginosa - - 6:5 (26.8) 3:2(12.2) 10:15 (61.0) 0.192°
S. maltophilia - - 0:1(6.7) 1:2 (20.0) 2:9 (73.3) 0.136°
S. marcescens - 0:5 (16.7) 7:14 (70.0) - 2:2 (13.3) <0.001°
E. cloacae 0:2 (6.2) 2:1(9.4) 3:4(21.9) 2:6 (25.0) 1:11 (37.5) 0.341°
E. aerogenes - - 1:0 (12.5) 0:2 (25.0) 0:5 (67.5) 0.691°
K. pneumoniae - - 2:1(42.8) 1:1 (28.6) 1:1 (28.6) 0.825°
A. baumanii 0:1 (14.3) - 0:1 (14.3) 2:1 (42.8) 2:0 (28.6) 0.124%
Subtotal 0:4 (2.3) 3:8(6.2) 24:32 (31.6) 11:20 (17.5) 23:52 (42.4)

Total 3:7 (2.6) 11:10 (5.3) 32:46 (19.9) 38:46 (21.4) 96:103 (50.8)

‘nl:n2, nl = number of patients with identified bacterial isolates in the first six-year period (1998-2003); n2 = number of patients with
identified bacterial isolates in the last six-year period (2004-2009); "The percentage was calculated for each bacterial isolate throughout the
entire study period (1998-2009). The sum of the percentage with each age-specific subgroup for each bacterial isolate is 100.0%; "The p-value
was calculated using Fisher’s exact test to compare the distribution of each Gram-positive isolates with the distribution of total Gram-positive
isolates; "The p-value was calculated using Fisher’s exact test to compare the distribution of each Gram-negative isolates with the distribution
of total Gram-negative isolates.

Table 4. Antimicrobial resistance of overall Gram-positive bacterial keratitis isolates (1998-2009)

1998 to 2003 2004 to 2009 1998 to 2009 I
Gram-positive isolates Tested Resistance Tested Resistance Tested Resistance p _ZV alue
isolates (n) (%) isolates (n) (%) isolates (n) (%) (-tesH

Beta-lactams

Penicillin 118 79.7 95 80.0 213 79.8 0.951

Oxacillin 100 51.0 73 56.2 173 53.2 0.501

Cefazolin 79 46.8 2 0.0 81 45.7 0.189°

Cefotaxime 7 0.0 17 0.0 24 0.0 1.000"

Cefepime 26 19.2 34 14.7 60 16.7 0.733
Aminoglycosides

Gentamicin 94 64.9 72 50.0 166 58.4 0.054

Habekacin 11 0.0 25 0.0 36 0.0 1.000"
Quinolones

Ciprofloxacin 18 333 70 44.1 88 42.0 0.464

Norfloxacin 15 333 32 37.5 47 36.2 0.782°

Levofloxacin 15 20.0 34 354 49 30.6 0.378

Moxifloxacin 15 0.0 34 11.8 49 8.2 0.298"

Subtotal 65 21.5 170 34.1 235 30.6 0.061
Glycopeptides

Teicoplanin 118 4.2 92 1.1 210 2.9 0.174

Vancomycin 116 0.9 94 0.0 210 0.5 0.367"
Others

Erythromycin 29 41.4 94 42.6 123 423 0.157

Tetracycline 15 26.7 29 27.6 44 27.3 0.948°

Linezolid 18 0.0 76 0.0 94 0.0 1.000"

Synercid 10 0.0 34 5.9 44 4.5 0.432"

"The p-value was calculated using Fisher’s exact test.
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Table 5. Antimicrobial resistance of overall Gram-negative bacterial keratitis isolates (1998-2009)

1998 to 2003 2004 to 2009 1998 to 2009 i
Gram-negative isolates Tested Resistance Tested Resistance Tested Resistance p _ZV alue
isolates (n) (%) isolates (n) (%) isolates (n) (%) (c-test)
Beta-lactams
Ampicillin 13 38.5 33 30.3 46 32.6 0.730
Ticarcillin 38 34.2 72 36.1 110 35.5 0.843
Cefazolin 3 100.0 35 97.1 38 97.4 0.921°
Cefoxitin 9 77.8 57 57.9 66 60.6 0.257"
Ceftazidime 60 20.0 108 13.9 168 16.1 0.381
Cefotaxime 25 48.0 103 38.8 128 40.6 0.403
Cefepime 40 15.0 108 7.4 148 9.5 0.615
Imipenem 61 6.6 107 7.5 168 7.1 0.824
Meropenem 23 8.7 105 6.7 128 7.0 0.164
Aztreonam 55 40.0 80 32.5 135 35.6 0.461
Aminoglycosides
Amikacin 61 19.7 108 12.0 169 14.8 0.185
Gentamicin 39 25.6 103 13.6 142 16.9 0.130
Tobramycin 41 19.5 101 13.9 142 15.5 0.399
Netilmicin 6 16.7 25 28.0 31 25.8 0.569"
Isepamicin 5 20.0 22 31.8 27 29.6 0.601"
Quinolones
Ciprofloxacin 40 15.0 108 9.3 148 10.8 0.318
Levofloxacin 5 20.0 28 7.0 33 9.1 0.400"
Subtotal 45 15.6 136 8.8 181 10.5 0.184
Others
TMP/SMX 21 333 112 33.0 133 33.1 0.979
Colistin 5 0.0 25 8.0 30 6.7 0.690"

TMP/SMX = trimethoprim/sulfamethoxazole.
"The p-value was calculated using Fisher’s exact test.

Aol FHEYAT BAH fol4S et ersken]
(p=0.061, Chi—square test), Z} H==24 FYA 2=
tha: ol F7lele AR RAAT EAMOR folR
ALL AATH p>0.05) (Table 4).

e Ao tsked meropenem (7.0%)3} imipenem
(7.1%), cefepime (9.5%), levofloxacin (9.1%), cipro—
floxacin (10.8%)2 Y2 A WAL EIL, cefazolin
(97.4%)3} cefoxitin  (60.6%), cefotaxime (40.6%),
carbenicillin (36.7%), ticarcillin (35.5%)& vH|n% =&
FAA WS BT A=A A= AT E &
£0] 10.5%2] YA WA= Holom, Atz tirol
BA59ES ] 24|0) ciprofloxacine 10.8%, 3A|H levo—
floxacin& 9.1%2] WAL Hgom EAHoR 893l 2}
o] A tH p=1.000, Fisher's exact test) (Table 5).
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S. epidermidis= penicillin YA+ 2 MRSEQ] H]-go0] Z+
92.7%2}; 61.4%% =%k° ™, vancomycin®} moxifloxacin
o] WAL 7} 1.1%%} 0.0%= ¥kt). S aureuss= MRSA
o] Hlgo] Hut7] 30.0%04 $8t7] 54.2% = S715F5L
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U FAA 49482 ¢392 (p=0.055), VRSAE= FH =]
Al okorth. S pneumoniae= cefotaximeX} cefepime,
moxifloxacin®]] WAJo] 0.0%% 21}, erythromycino]] ojjst
WS 40.0% %K Table 6). S mitise cefotaximeX}
cefepimeo] WAJo| =R AQIT) £ faecalisS pen—
icillin®} ampicillinef] 29.3%%} 18.1%% YAS EI,
tetracyclineo+= 88.9%9] =& WA Bt} E faecium
2 penicillin®} ampicillin, erythromycin ¥ #&=274] A
Aloll tsto] 100.0% W/de Hlen, A4+717F &<t VRE
= FAEA &Stk

aeA 2 R A s
Hom golgt WA Paae] Wels BEEA el
P aeruginosa= F =24 3-A|¢1 levofloxacin (0.0%),
ciprofloxacin (6.1%) % imipenem (2.4%)3} ceftazidime
(10.0%), cefepime (5.7%) So= Aol Weton, E3
colistin WAHF= SAE A 4th S marcescens= tj
Fto] Aol thste] Aol HEEA] oL, car—
benicillin®]| thafAl= W/do] FRt7]of 14.4%7F =
th. E. cloacaetr= ThF-E9] Ao thste] Wido] wHEtE
A ¢k O, aztreonam¥} cefotaximeof sl ZF 7.4%
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Table 6. Antimicrobial resistance of Gram-positive bacterial keratitis isolates (1998-2009)

S. epidermidis (n = 98) (%)

S. aureus (n = 64) (%)

S. pneumoniae (n = 15) (%)

1998- 2004- 1998- . 1998- 2004- 1998 1998-  2004-  1998-
2003 2009 2000 PV 2003 2000 2000 PV 2003 2000 2000 PVAMC

Beta-lactams

Penicillin 9.3 88.1 927 0.125 875 917 8.1  0.605 200 8.0 600  0.089°

Oxacillin 64.8 57.1 614 0.444 300 542  39.1  0.055 S - - -

Cefazolin 62.2 - 62.2 - 26.5 0.0 257  0.551° - - - -

Cefotaxime - - - - - - - - 0.0 0.0 0.0  1.000%

Cefepime - - - - 238 238 238  1.000 0.0 0.0 0.0  1.000°
Aminoglycoside

Gentamicin 66.7 47.6 583  0.094 625 50.0 57.8  0.327 - - - -

Habekacin 0.0 0.0 0.0 1.000 - - - - - - - -
Quinolones

Ciprofloxacin 30.0  43.9 412 0.423 375 348 355  0.171 - - - -

Norfloxacin 40.0 375 381 0237 300 300 300  1.000° - 0.0 0.0 -

Levofloxacin 200 500 429 0375 100 10.0 10.0  1.000% - - - -

Moxifloxacin 0.0 0.0 0.0 1.000% 0.0 182 9.1  1.000% - 0.0 0.0 -

Subtotal 240 359 333 0.161 179 259 226  0.364 - 0.0 0.0
Glycopeptides

Teicoplanin 3.7 0.0 2.1 0213 75 0.0 47  0.169 0.0 0.0 0.0  1.000%

Vancomycin 1.9 00 1.1 0372 0.0 0.0 0.0  1.000% 0.0 0.0 0.0  1.000%
Others

Erythromycin 333 341 340 0.130 66.7 458  50.0  0.361 40.0 40.0 40.0  1.000°%

Linezolid 0.0 0.0 0.0 1.000% 0.0 0.0 0.0  1.000% - 0.0 0.0 -

Synercid 0.0 00 0.0 1.000% 0.0 0.0 0.0  1.000% - 0.0 0.0 -

Tetracycline 250 250 250 1.0000 273 273 273 1.000° - 50.0  50.0 -

*Percentage of antibiotic resistance; fp—vallue was calculated using chi-square test; 1[p—value was calculated using Fisher’s exact test;

*None-tested.

o} 3.7%2] W/dol WA= Y. S. maltophilia= THFA] W
AL Bl o, trimethoprim—sulfamethoxazoleo] tfa}o]
= Aol BEER koreh(Table 7). A baumanil A
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n o
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Table 7. Antimicrobial resistance of Gram-negative bacterial keratitis isolates (1998-2009)

P. aeruginosa (n = 41) (%)

S. marcescens (n = 30) (%)

E. cloacae (n = 32) (%)  S. maltophilia (n = 15) (%)

1998- 2004- 1998- . 1998- 2004- 1998- 1998- 2004- 1998- 1998- 2004- 1998-

2003 200 2000 PV 2003 2009 2000 PV 2003 2009 2000 PV 2003 2000 2000 PVAC
Beta-lactams
Ampicillin S - - - - - - 0.0 0.0 0.0 1.0000 - - - -
Ticarcillin ~ 10.5 18.2 14.6 0.489 - 00 00 - 0.0 0.0 0.0 1.000° 100.0 100.0 100.0 1.000*
Ceftazidime 5.3 14.3 10.0 0.342 222 0.0 6.7 0.08* 00 0.0 0.0 1.000° 100.0 100.0 100.0 1.000*
Cefotaxime - - - - 0.0 45 41 0752 250 00 3.7 0.148 100.0 100.0 100.0 1.000*
Cefepime 77 45 57 0.69 00 00 0.0 1.0000 00 00 0.0 1.000° 100.0 100.0 100.0 1.000*
Imipenem 00 45 24 0347 11.1 00 33 03006 0.0 0.0 00 1.000° 100.0 100.0 100.0 1.000%
Meropenem 0.0 4.5 3.7 0.627* 0.0 0.0 0.0 1.000° 0.0 0.0 0.0 1.000° 100.0 100.0 100.0 1.000*
Aztreonam  21.1 33.3 265 0420 00 0.0 0.0 1.000° 200 4.5 7.4 0.342% 100.0 100.0 100.0 1.000*
Aminoglycosides
Amikacin 105 13.6 122 0762 0.0 0.0 0.0 1.0006 0.0 0.0 0.0 1.000° 66.6 100 857 0.248*
Gentamicin  16.7 13.6 15.0 0.789 0.0 0.0 0.0 1.0006 0.0 0.0 0.0 1.000° 66.6 100 83.3 0.317
Tobramycin  20.0 13.6 14.8 0.718% 222 5.0 103 0.159' 0.0 0.0 0.0 1.000° 50.0 75.0 66.7 1.000*
Netilmicin ~ 33.3 12.5 18.2 0.425% - 00 00 - - - - - 100.0 100.0 100.0 1.000*
Isepamicin 333 16.7 222 0.571% - - - - - - - - - 100.0 100.0 -
Quinolones
Ciprofloxacin 0.0 9.1 6.1 0302 0.0 0.0 0.0 1.000° 0.0 00 00 1.000° 66.6 50 57.1 0.683
Levofloxacin 0.0 0.0 0.0 1.000* - - - - - - - - - 0.0 0.0 -
Subtotal 00 69 47 1.000° 00 00 0.0 1.0000 00 0.0 0.0 1.000° 66.6 33.3 44.4 1.000*
Others
TMP/SMX  100.0 100.0 100.0 1.000° 0.0 4.8 44 0913 00 0.0 0.0 1.000* 0.0 0.0 0.0 1.000*
Colistin 0.0 0.0 0.0 1.000f - - - - - - - - - - - -
TMP/SMX = trimethoprim/sulfamethoxazole.

“Percentage of antibiotic resistance; 'p-value was calculated using chi-square test;

*None-tested.

-value was calculated using Fisher’s exact test;

Table 8. Comparison of bacterial isolates with the results of other studies

Tuft et al.”>  Toshida et al.” Fong et al.””> Hahnetal.” Kimetal.” Sunetal.” This study
Nation England Japan Taiwan Korea Korea Korea Korea
Date 1984-1999 1999-2003 1994-2005 1995-1998  2000-2007 2006-2008 1998-2009
No of bacterial isolates 1312 95 272 314 126 41 392
Gram-positive (%) 54.7 81.0 34.7 35.6 79.9 58.5 54.8
Gram-negative (%) 45.3 19.0 65.3 64.4 20.1 41.5 45.2

33.9%°1 X 54. 7%= FAX R [FO3t T/ Eelw=d),

ol ol Al 4W7F 19859 A2 3§t Zhang et al™
o] AtollA aFSAI] Hlgo] 32.38% (2001—2002
W)l A] 40.72% (2003-2004) 2 Z7}ateicks Hiah
Aol 7o Asre wol Zo @ muhE e 1L} )
grz 2 gthol A 1990 5E 1998W71A] 29209H that
o=@ AJ33t Alexandrakis et al’9] QoA 17hoFA
T S vl & I fidickal ®arskgich
2 AtollA A-2Rbr) o] Tttt 53+t HlEe] Alo]
7} Ayt spp.o]  ZrAe)h
Enterobacter spp.2+ S. marcescens®| Z7}ol 7|¢15k= Ao
2 AZErh

2 Aol A ez
Haze] tiste] o ¢

0|8 Staphylococcus

HoFA - Staphylococcus spp.2)
FEI} vlastel Auugie $A4

vw . ophthalmology.org

B

.

Aol A TRkFAd ol A 7w
ep1dem11d15~ ZHE7] 30.0%9| 4] =417] 20.8% = e 7+

HLo|(p=0.016), o]} Z 2 F=-2] Zhang
et al“u &13(2001-20024 15.83%01]/\1 2003—-2004
12.14%2 742)9} u]3+2] Yeh et al'’] $171(1997—1998
W 41%0) 4 2003—20044 35%% 7FA) o)A % BHlEQ)
o} 18|31 S aureus®e E ATLo|A ARFZ] 22.2%0)A4 =
171 11.3% = F48t9+=d(p=0.004), o]} 2o HgF>
Kim et al”¢] 3¢ A5(2000-2003d 9.8%0A]
2004—-20079 4%= 7HA)Q} w]=9] Yeh et al'’o] o7
(199719984 15%9] 4 2003—20044 12%2 7+a)9|
A @lEeict v, FREZ e the] Alexandrakis et
al®o] AFME= S aureuse] B]&o] 1990W 29%0) A
19984 41%2 Z7}51chal Hugt uhx Qich o]} 7o

W vEE AP S
_'i)‘_
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Atol= et o2 w7h A o] whE AR A4 Zfo|et
7152 zol7} vrgdE Awpz AYzhgch O

B oLo|A] urE R a8 AS Enterobacter spp.2+ S.
marcescens®| ZF7to| tjsto] thE A5 HluLske] 4
HEQTE & AFolA £ cloacae= ARN7] 4.4%) A &
7] 11.3% %2 W2 371 B9=dl(p=0.013), o]= o|A
o] | AFoA B 1.8-3.3%9] H]g thh =& A
o WHTh*? A Enterobacter spp.Q) 4Y WIE7} =
7Veh= A2 FEQGHS 13t wE WY Astet A
4l Agte] §HE 7k o] 9 Ao R AZHE &
3t Enterobacter spp.2] Extended spectrum beta—lacta—
mase (ESBL) 85 w#522] F7}ol w2 AW e 57t
T agEojol & Aoz AWZEEY 183 S marces—
cens®| 7ol & AtollA AxEr] 5.0%0lA R
9.9%% S718t9=dl(p=0.049), o|e} T2 g JHE
Za|che] Alexandrakis et al™®e] $17:(1990W 3.6%9]A]
19984 10.2%2 %7H ek S| Kim et al”o] THA]
&3L(2000—2003 2.2%09)| 4] 2004—20083 4%= Z7})
ol FRIEUT}. S marcescens®] FHE°] F7FeE A
= ZAY FHE STt 710let EHER= AMARS] F
7kel o] Q= Ao R AZEh

AA| F4E 392 w5 T FAF 2124)(54.1%) 2 oJ2;
9] 180¢(45.9%) Xc} okt Wi dniet d-iste] F=}
9] ulgo] o] Kim et al”o] 3dA]9] A7 52.3%2}F =
o] ALY 52.2%, 29120 AT 50.6%9} Hl5Et 4
5 Bk Al Mlato] s H Sxbe] Hot A" 53.9
+ 21.642 BFPolglom, A9A dqto] 44.3 + 20.74,
g A7) 3940] vl Tha kAR U} Kim et
al”o] A 59.0 + 18.24]¢} H]%3 ATS Wk

A= JEEZE AHESE o), S marcescens=
AR oztoflA 2 RIES] WAEo] HWEE =Y
(odds ratio=0.269), o]= S. marcescens Z}atdo| o z}of|
A TRtk o] A e Udekeg] A e Uxjs)
Gk B Ao A S marcescens7t EAE A1) 90.0%¢]
A ZHEYZE AL o, ol S marcescens 7+
Z19] 90% 7} ZeEH = ARG B8 Ahn et al”!
o] el Y5ty FTHEMZE QI &3t FH¢ltol
S, marscescens®t P. aeruginosatl= R 1PE 7holslo]
A ESS wf, 2 A= FAATIONA S marces—
cens7F SAHE 21 3= 199%(90.5%) )4, P. aeruginosa
19 5 9%(81.8%) oA ZHEA= ARgo] &

Efllzs AAA7] Atz o] a3t el

ok webA A= w2 o ZataelA

Egl= A9 ol Q= A S marcescens T+

717} 1999)(50.8%) 2 7P W BHEE Bk 3%
w2 d7]|et Fd7]of 7Y Wol FAEo] 1 Q1
A sHEE A4 gk WolE AshE whedgithal A7
Rom, DS @79k Fd 7)ol wol F8 5

2} P aeruginosaZt o] TAEQ oW E3] S marces—
censt= AA AF S, marscescens 7¥E ) 70.0%%S 24A|5}
ot =] oy A o)A Serratia spp.2) 7HAL 20
7} 45%5 AAFIhaL sklom, 2 Ao AE 207t
40.0%% 2A|5to] vls=3t AukE Witk F137](40-59
AN =dl71(60A] o)) oll= thi-9] Yglato] o <
g vl Aoz dro] FAES. §3] S mal—
tophilia®) *=d7] ¢ Bl&S 73.3%%2 =%="l, ol= S
maltophilia®h BT AoIA 60A] o]4Fo) 7 wlgo]
80%AtH= =2l You et al®e] B el Ax|stgict.
Zhatol o

we} chopet

do7|= et P Al7I9 Aol
o]k oek! webA Zhurgle AR E
A7) flaiae F7142 FAEA WA df
23k Jensen and Felix” = SAIHA
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o5 W FEAE Sl AdEelde 2714 A WeE
e 7R AR FAA| AdElo] o] Fojxfof girtar
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ol Hiate] 15.6%0l4 8.8%% HAastglon =

]‘_l ar
o)A Holz| oFgft). 1S Al 1‘41?‘& 2 Aol Axt
L gjvke] Fong et al™’e] Wie} = K 179 ®a

et a

oA aAF2A+ol gt c1prof10xac1n_4 A PAL &=
AF oz oz Mabrt gllvhe datet dAskeit v =
TAA ol WEEA] A, 2 AtollA] 1HYA
ol ot A=A A WAol S7tske ke B
A+=1|, ciprofloxacine A4t7] 33.3%9|A Z4Ht7] 44.1%
2, norfloxacin& 33.3%°)|4 37.5%, levofloxacin<
20.0%0 A 35.4%% WAo| Z7lstgth E3] moxi—
floxacing Z¥E7]o] Wdto] ¥H2=A] AT, F417)
11.8%0) A W dwto] ¥aEle] =07} Badh Al ow A7t
Aok ORolle E-fstal, -] HAIFoR 4TSl
moxifloxacin (8.2%)& 1grekAddtoll A 2- 34T ¢ cipro—
floxacin (42.0%), norfloxacin (36.2%), levofloxacin
(30.6%) ¥} Lro jAdo] uhela aubA ol sfpaS Bl
t}. o] moxifloxacin®] 7 AdlF @ S A o] =
T2 HAEE 3= fHojd 22 B3, topoisomerase
Vo] Hol7HA] Ltel= A 2 %94 7Fs/do] dobe A
Soz AgEc? ™ ol2jgt Wt A 4 AeEA T
YA o] Adele Altztat e ol Zlfi‘)ﬂ*i avHo R AY7tE
]u LH/H-;L_,__,] iy N 017] _?‘]8]]/(—]_‘:. oqu oz x4x4
PR gzol Mo AL} SRt ok HEo| Ao o
Hslojok 3 Aoz Azi=T]
7 FZE R Hoke u), Alexandrakis et al”’e F| =7
Ao Bt S aurues?) SFAYAINAe] 1990 11%9]
A 1998 28% % F7Fshlkal Harskql=t], 2 ¢Atoll A
5 olo} SAIA S, epidermidise) FEEA AL
7] 24.0%004 34HE7] 35.9%% Z7}5F9aL(p=0.161),
S aureus®] WAE Awlt7] 17.9%0)| A &5 25.9%=2 =
VAt p=0.364). E Garg et al®& P aeruginosa®
ciprofloxacinof| Tt YAIW/Jo] L o] Aol Blsf 1998
o 20% ol4 Z7Fstdrkar 8}%al, Smitha et al“e
Pseudomonas spp.2] 3HAYAHA] 1995E 10%0]A
20039 17%2 F7pstsichar sigich 2 dAtoAe P
aeruginosa®] gt ciprofloxacin®] SHIAIHA-L AHLY|
0.0%°14 F+7] 9.1% & F7Fslch(p=0.301). ofof tf
o Ao A Aldeldl AZ Bupde] 24 Qg A
= E11g ] W3}, DNA gyrase®] ¥ Sof oJst %hiﬂl

PAel HR WA BiSel wuse] glomg M
Vol Al@zisgels Gl Ae A T G
Aol WA 7ol 95 7I&oloF & Aom AYztEh
PenicillinA] &3419] W& A EH, T8t datol o
3| 4] penicillin®] WjAdo] 79.8%, oxacillin®] Ujido] 53.2%

st
-
[RE

9

YIRS SR A -

2 o} YA} oM ALET] oL AL o 4 k. 5
3] oxacilline]] Tt S. aureus?] WjAo] A7) 30.0% A
Buly] 54.2%% Z7l5Hs ORARS M Ylg)(p=0.055),
Fong et al™ % Oxacillin—resistant Staphylococcus spp.2)
H]-20] 1994—19984 11.1%9)4] 2000-20054 50.0%= =
Zhstgietal Harstglti(p=0.085). o= A9 AlE] U
Methicillin—resistant Staphylococci®] F+HEC| =oHA]+=
e REFstar Skl AztEw, ojzgh /de] wde
Methicillin
Plasmid—borne multidrug efflux gene (qacB), beta—lac—
tamase TMYAF @ Fem A gene 5o 28 Ag=|x ¢leh”
T Enterococcus spp.2) A% E. faecalis®} E. faecium®)
FAAUG el thEA Y=, & dAtollA £ faecalis
+= penicillin®] 29.3%, ampicilline]] 18.1%2] WA E 3
A\t E. faccium 7+ 100.0%, 100.0%2] JAAS AEA
Ao g YelYt) o)== E. faeciumel| Al penicillin binding
protein®] 3} beta—lactamase?] AJAro] Wri= AL
A 1 MES e 4+ Ukt agreyRldE
penicillinF] k=0 tgt WAL ampicillin 32.6%, ti—
carcillin 35.5% % H|1 & =o} n|¥E =4 Ay} glo] Uzt
Rz AEe ojzigo] Atkn A7, ISR 7
R Ay W P oaeruginosall 7L
carcillin®} 72 antipseudomonal penicillin YA A 0]
14.3%, 14.6% 0% o} o735 mipQl YA R AY7te
t}. Ampicillin (0.0%)3} carbenicillin (0.0%)& E. cloa—
cae®)|, piperacillin (0.0%), ticarcillin (0.0%), carbenicillin
(13.3%)& S. marscescensol] AIFZQ] YA Eolgh

% ek

resistance  determinant (Mec) gene,

<2 piperacillin, ti—

Aminoglycoside A &A= I8 B4 3
AR A A ot B Ato|lA TR dtoll tigt gen—

tamicin®] FAYAUNAL 58.4%=2 =7 HIE =Y, o=
tobramycin®| YA /Jol  Staphylococcus  spp.ol|A
39.0%, Streptococcus spp.o A 74.1%°) E3tt= Zhang
et al'®2] Buo} AxFIT) B Aol A ISl &
AAWAL-L amikacin 14.8%, tobramycin 15.5%. genta—
micin 16.9%=2 8|23 WAJo| A eyt o, Fong et
al**©] gentamicin 18.6%, amikacin 12.3%%} S-A}Fst Zu}
£ Eah shAut dF Baoxs IggAdatol gt
tobramycin®] Ado] 29.4%742] A HIuET 9lom™
Ziatol tigt =/dakgo] defA lof, a7aAdtttol 54
H A AR g ARt Aol £ Aom A7

CephalosporinA] &AA| = cefazoline 13HFA]wHof A
45.7%2) JAE, cefoxitin® 1Z-2A]4ol|A] 60.6%2] &=
2 FAAUNALS Hof, E2 A< cephalosporine Y}
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A7 okA| wikAelx) oreta AlZbE TRe A dell A
3A|T cephalosporin®! ceftazidime (16.1%)3} 4A|thQl
cefepime (9.5%)o] vl A & YA PSS H AT
SRR AL W YA WS masle] QAR o
2 o] 7o Algo] "Wadt Aoz M

Glycopeptide #-§ <F&E<l vancomycini} teicoplanin
o agopsel et FAAWA ] 0.5%, 2.9% A<l
WA Rgtey. AF-717F F<t vancomycinof| /g o]
U= S epidermidise 1) A=A, T BiFEL 9
£ Vancomycin—Resistant Enterococcus (VRE)= WA 5]
A ¢¥efth 1831 VREO| AR&-E+= oxazolidinedione A&
o] okE9l linezolide 3AYAIYAIC] 0.0%S H
MRSA9]| AFE-E|31 Q)= habekacin® SHYAUAI o] 0.0%
2 92 AW Bt

Monobactam A% <9FE<2l imipenem, meropenem-< L
a/dwtoll Al AW/l 7.1%, 7.0%= S YA
de Bk sHANE o]t ofAl= aL7ke] ofAH|F
A ARGl A AW 5l 2Hgo] Bast o= dxfef
Az AMESE7]oll= ofgf=o] Slth

2 A7 Ao m 583 oulE AlEskal dsol=
Etekal 2 7RR] AlRHE 7hA] AL Qlokal Az A,
NCCLS (National Committee for Clinical Laboratory
Standards)*ellt= 4 Sk A Tt o] EA)s)
A kot Aol M= B Y sEE ARESHA H=d), ol
£l A FERLh ue wehs Aolth”
AR Aol SFEAe] BHe AH8a ZishE et
(fortified antibiotics eyedrop)®] AREO 2 HAIA FHAA|
AgETE AN e gRAl SRS S HEs At
o) Avtel QA A& ZHolAE AAsHA g % 9l
the Holth” B4, drdow 4AM A FYA7H
o ¥ YL 7T Qb A0 Ueid gout B
Ao B THEAF LA Ol AR 38
A FhEel SHetelo] vt AaAEE BAR ARl
gt St A FsEA A A AAE Al E
A =2 ob4| & S A YL ek AlA, Al s El
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=ABSTRACT=

Analysis of Inpatients with Bacterial Keratitis Over a 12-Year Period:
Pathogenic Organisms and Antibiotic Resistance

Su-Ho Lim, MD, Sang-Bumm Lee, MD, PhD

Department of Ophthalmology, Yeungnam University College of Medicine, Daegu, Korea

Purpose: To investigate the distribution of bacterial keratitis isolates and the shifting trends of in vitro antibiotic suscepti-
bility of the isolates for inpatients with bacterial keratitis.

Methods: Three hundred ninety-two bacterial isolates with 366 positive culture cases from consecutive corneal scrapes of
988 clinically diagnosed bacterial keratitis inpatients hospitalized at Yeungnam University Hospital between January 1998
and December 2009 were retrospectively reviewed. The bacteriological profiles and in vitro resistance were evaluated in
the first and second six-year periods.

Results: The percentage of positive cultures was 37.0% (366/988). The commonly isolated Gram-positive and Gram-neg-
ative organisms were S. epidermidis (98; 25.0%) and P. aeruginosa (41; 10.5%), respectively. The ratio of Gram-positive
to Gram-negative isolates was 1.24:1. The Gram-positive isolates significantly decreased compared to the Gram-negative
isolates in the last six-year period (45.3% versus 54.7%, respectively) relative to those in the first six-year period (66.1%
versus 33.9%, respectively). S. epidermidis and S. aureus decreased, and E. cloacae, S. marcescens, and S. maltophilia
increased in the last six-year period. The resistance of fluoroquinolone to the Gram-positive isolates, though not statisti-
cally significant, tended to increase to 34.1% from 21.5% (p=0.061), and the methicillin-resistant S. aureus tended to in-
crease to 54.2% from 30.0% (p=0.055).

Conclusions: S. epidermidis and P. aeruginosa were the most common bacterial keratitis isolates in Gram-positive and
Gram-negative isolates. The Gram-positive isolates tended to decrease, though the Gram-negative organisms tended to
increase in the last six-year period compared to the first six-year period. Empirical antibiotic selection should be based on
local susceptibility patterns and distribution of bacterial isolates.

J Korean Ophthalmol Soc 2012;53(3):372-384
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