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Clinical Aspects of Infectious Keratitis in Western Gyeongsangnamdo,
Republic of Korea
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Purpose: We investigated the regional characteristics and trends in causative agents, clinical features, and antibiotic suscepti-
bility in infectious keratitis in western Gyeongnam province.

Methods: This retrospective chart review included 551 eyes of 551 patients with infectious keratitis, who were referred to our
center from January 2004 to December 2017. The period of this study was divided into two terms of 7 years before and after
2011 to analyze the changes in causative organisms and antibiotic susceptibilities and to investigate the clinical features and re-
gional characteristics in western Gyeongnam province.

Results: The most common occupation among patients was farming; the mean time taken for initial treatment was 8.6 days. The
culture positivity rate was 35.8%, the most commonly isolated microorganisms were Staphylococcus epidermidis (14.5%) for
Gram-positive bacteria and Pseudomona aeruginosa (13.5%) for Gram-negative bacteria. The distribution of culture-positive or-
ganisms before and after 2011 did not show any significant difference, but the increase in resistance to second and third gen-
eration quinolones was significantly greater in Gram-positive bacteria after 2011. There was no significant difference in clinical
characteristics before and after 2011, but the hospital stay duration and treatment needs were significantly reduced.
Conclusions: This was a large-scale study analyzing the clinical features of infectious keratitis in western Gyeognam province
over a 14-year period. The results will help us understand the characteristics, microbiology, and community in infectious keratitis
by analyzing patients referred to tertiary centers.
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01% Sfefsis] H shol A 1442 79 o Hub)
FA7IR Wiro] Bjslglon, BARAS
correlation coefficientE AMEslY L) B4 7|H2 W38 X}
29] 7$ chi-square test®} Fisher’s exact testE A3}
oo, W43k EAS v tj= Mann-Whitney U testE

Spearman rank

Table 1. Baseline characteristics and clinical aspects

Value
551 (100.0)
60.3 + 17.9 (3-92)

Number of patients
Age (years)

N A

ol g5tk BATH £-2] 42& pgrol 005 el A9
= shqlr.
z i
20044 192 20174 129744 14W7F AA S
A koA MRS AW F 5519 5519t0|9lom B

3409K(61.7%), 1=} 2119K(38.3%) 0.8 B3t Lo]= 60.34
Aok A SA YU RE A7897] AR 7|17H H
g.odolglon Het At WAV 4270LolqlTh A
A EQoRL Lryl 190(34.5%) 0.2 7P worow 1

F2 A4 eEAH(143%) 5O S0 woren], A we

Gender
Male 340 (61.7)
Female 211 (38.3) Table 2. Cause of infectious keratitis
Occupation
Farmer 190 (34.5) Value
Construction worker 79 (14.3) Trauma 277 (50.3)
Office worker 45 (8.2) Vegetable matter 90 (32.5)"
Student 37 (6.7) Contact lens 51 (18.4)*
Unemployed 135 (24.5) Water 32 (11.6)*
Unknown 65 (11.8) Soil or Stone 28 (10.1)*
Positive culture result 197 (35.8) Metal 17 (6. 1)*
Symptom to treatment interval (days) 8.6 + 4.3 (1-26) Others 59 (21.3)"
Follow up period (months) 4.2 + 5.3 (1.8-38) No trauma 274 (49.7)
Values are presented as number (%) or mean + standard deviation Values are presented as number (%).
(range). *Percentage in trauma group.
Table 3. Demographics and clinical results before and after 2011
2004-2010 (n = 304) 2011-2017 (n = 247) p-value
Average number of patient per year 43.4 35.3 0.047
Age (years) 60.3 + 16.8 60.4 + 19.2 0.451"
Gender 0.040"
Male 204 (67.1) 136 (55.1)
Female 100 (32.9) 111 (44.9)
Symptom to treatment interval (D) 6.1 +£3.9 5.4 +£3.7 0.485"
Duration of admission (D) 6.5 +3.1 48 +34 0.004"
Number of positive culture result 97 (31.9) 100 (40.5) 0.089"
Location 0.386"
Central 181 (59.5) 138 (55.9)
Peripheral 123 (40.5) 109 (44.1)
Size 0.2617
<5 mm’ 225 (74.0) 193 (78.1)
>5 mm’ 79 (26.0) 54 (21.9)
Hypopyon 0.053"
Yes 58 (19.1) 32 (13.0)
No 246 (80.9) 215 (87.0)
Initial BCVA (LogMAR) 0.78 + 0.75 0.74 + 0.73 0.795"
Final BCVA (LogMAR) 0.31 +0.26 0.27 + 0.31 0.034"

Values are presented as mean + standard deviation or number (%).
logarithm of minimal angle of resolution.

D = diopter; BCVA = best corrected visual acuity; LogMAR =
*Mann—Whitney U test; "Fisher’s exact test.
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Weh(Table 1). Z-zkardo] eloa olifo] 2772K(50.3%)
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ol gl dol o] gl A5 274(49.7%) 2= ek
tTable 2). 20114 o] d A= B2} =7} Bt 4347/
ol]glom 2011y o]F 358/ do & ou] QA TAasHHO
H(p=0.047), ¢l A %‘?:%ii [l 21 7]7F A 2011
old W 6.5U0)A 20114 o|F Ht 48UR G0t 7
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Table 4. Cultured isolates from corneal scrapes

Value
Bacteria
G(+) cocci
Staphylococcus species
S. epidermidis 28 (14.5)
S. aureus 13 (6.7)
S. auricularis 1(0.5)
Other coagulase negative staphylococci 4(2.1)
Streptococcus species
S. pneumonia 25 (13.0)
S. viridans 3(1.5)
Other streptococcus 5(2.6)
Enterococcus species 42.1)
Others 2 (1.0)
G(-) coccobacilli
Haemophilus influenza 3(1.5)
Pasteurella multocida 1(0.5)
G(-) rod
Pseudomonas species
P. aeruginosa 26 (13.5)

Others 2 (1.0)

Serratia marcescens 15 (7.8)
Klebsiella species
K. pneumonia 3(1.6)
Others 3(1.6)
Enterobacter species 4Q2.1)
Acinetobacter baumanii 2 (1.0)
Moraxella spp. 10 (5.2)
Others 15 (7.8)
Fungus
Filamentous
Fusarium species 6 (3.1
Aspergillus species 1(0.5)
Acremonium species 42.1)
Alternaria species 2 (1.0)
Others 3(1.6)
Yeast
Candida 3(1.6)
Cryptococcus 1(0.5)
Other mold-like fungi 3(1.6)
Acanthamoeba 5(2.6)
Total 197 (100)

25 Bt p=0.004). FFAH] Fd W —04 %‘4
=27], AYEES 7|17t uE XP 15 HolAl= ¢
270 A A2 2011 Agof zpolE B ]
Srou HEWAA Eﬂ(logarlth

lution)®] 7% 2011 o)A H4 0.3194 2011 o]% 3
T 0272 oJu] QIA| F7kshs 2] WEHTHp=0.034).
HjoF FAAEL 2011 oA 31.9%, 2011 o]% 40.5%=
S7H P HEERIeY FAACE [FosHAl= Wk
THp=0.089) (Table 3). & vljoF%l 13k +-S 857(44.0%)
o]l om TIe-/dul-S 8471(43.6%) 10Tk Mt 2371L.
£ 12%5 AHAstlen ZhajopHh= uljefE o] =elE 7
L= 5A42.6%)0] 3}tk 713+ i??_} o142 Staphylococcus
epidermidis (S. epidermidis) 2 & 2871(14.5%)°] v]F=| 3]
on, &= HAl= 22 A7l Pseudomonas aeruginosa
(P. aeruginosa)?} 2671(13.5%) 2.2 UERGTHTable 4). 2011
s 7o r A, 3R vl £43e 1l 6k7]9
7P E5F -8 IFFAH O R 45.4%8.0 S. epidermidis
7F19.6%= 71 Wtk shARt SR7|o 7 SRt ot
OFSATFO 2 412.7%E A5}
sa7h 12.5%% 71 W3tthTable 5). A WA 9 =
A& A EW, I/ A9 penicillin W/dEo] 7}
A =e Et](66%) fluoroquinolone WAJ-2 ciprofloxacin®]
= A7} 41.7%, levofloxacin®] WAL 6.7%
z2 ‘%EP‘;\H:P- 20119 AZS Blaskle

of minimal angle of reso-

o, 1% P. aerugino-

o, penicillin

Table 5. Comparisons of cultured isolates before and after 2011

2004-2010 2011-2017
G(+)
S. epidermidis 19 (19.6) 99.4)
S. aureus 221 11 (11.5)
S. pneumoniae 13 (13.4) 12 (12.5)
E. faecalis 1(1.0) 2(2.1)
Others 9(9.3) 7(7.3)
G()
H. influenza 2(2.1) 1(1.0)
P. aeruginosa 14 (14.4) 12 (12.5)
S. marcescens 7(.2) 8 (8.3)
Enterobacter cloacae 1(1.0) 1(1.0)
K. pneumonia 1(1.0) 22.1)
Moraxella species 1(1.0) 9094
Others 17 (17.5) 8 (8.3)
Fungus
Candida albicans 2 2.1 1(1.0)
Fusarium species 4 4.1) 22.1)
Acremonium species 0(0.0) 442
Others 4 4.1) 6 (6.3)
Acanthamoeba 0 (0.0) 5(5.0)
Total 97 (100) 100 (100)

Values are presented as number (%).
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(p=0.023)=Z, levofloxacine 5.3%°]A4] 9.1%=Z <u] =
Z715 B9 th(p=0.043). Fluoroquinolone A2 3Hilks}o]
o A, 3672 v wEdS o 14.5%1A4 37.5%2 2.54)
o S7kch=s ade Helow, ol A4 [ou|st
ATHp=0.006) (Table 6). 1A 749 44t AlZ=
AE] cefepime©] 5.9%, At Al Z=ZAEQ] ceftazi-
dime©] 7.8%, otv])i=Z2]FA| =2l amikacin, gentamicin®|
217} 1.7%, 9.0%= & WS Yet St 1efut ampi-
cillin (80.6%), cefazolin (91.7%), cefoxitin (43.3%) 5= 1
a/dwtol thste] YA ol A vehgen 2011
A1} 3= 8| walH-S o cefepime2 3.2%0]14] 8.1% (p=0.620)
2, ceftazidime2 2.6%°| 4] 13.2% (p=0.108)2 WA =7}
A740] FREIQIT, E3) imipenemE 2.5%0lA] 8.1% (»=0.346)
2, meropenem=> 0.0%°] 4] 8.0% (p=0.512)F, aztreonam
2 9.7%°14 13.5% (p=0.719)% wWEZ Z7} 270 Ty
Ao EASHH o= oulE YRRl = gttK(Table 7).
okE A|2g AstolE 54 4o Wolx gL} zhut
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BE Ao, oFutolAlseo] 39%K(7.1%), MAIZ2Hat
o]A]&o] 12K0.2%), AU Eso] 462K8.3%), 50|
<0] 12H0.2%)°| e} A HaS B3PS H9= 22
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Table 6. Antimicrobial resistance of Gram-positive isolates

FAEE Bl QTHGEAEES ATEEO0 169H29%)
off skt 717 v mekgle o) et ol4e] A
L Z7H0m(p-0.00) APHES 2 APUEEAE
$3 AutmalEee oo A sk 240] Be
(p=0.023, p=0.040) (Table 8).

o)

K

ol ofsf 24y
AR A=) o] FojR|A] e FA Al A
kA

= 1T

O
Sezeo] wet W WES] Folg ®
N :

d
o:

10 md w8 Hor ro m

—
]
N

ok, o]t A Hjoke] HohE 271 S 7]Qlske
Aobgch shu Zakao] 682%™ W PR Zza
50.0%5et W2 wjof FAHES Kol
o) 9 A& B4 37 977
Aol FA ARl =EH W] W

paus
|o
L f o T

f

2004-2010 2011-2017
Tested isolates Resistance Tested isolates Resistance p-value
) (%) (0)) (%)
Beta-lactams
Penicillin 40 62.5 34 73.5 0.312"
Oxacillin 20 55.0 25 56.0 0.947"
Cefotaxime 19 0.0 12 8.3 0.387"
Aminoglycosides
Gentamicin 20 35.0 26 34.6 0.978"
Habekacin 12 0.0 25 0.0 1.000"
Quinolones
Ciprofloxacin 22 27.3 26 53.8 0.023"
Norfloxacin 10 30.0 1 0.0 1.000
Levofloxacin 19 5.3 11 9.1 0.043"
Moxifloxacin 18 0.0 2 0.0 1.000"
Glycopeptides
Teicoplanin 22 0.0 27 0.0 1.000
Vancomycin 24 0.0 39 0.0 1.000"
Others
Erythromycin 41 51.2 38 4.1 0.417
Tetacycline 21 333 36 30.6 0.828"
Linezolid 18 0.0 37 0.0 1.000"

"y’-test; "Fisher's exact test.
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Table 7. Antimicrobial resistance of overall Gram-negative isolates

2004-2010 2011-2017
Tested isolates Resistance Tested isolates Resistance p-value
(©)) (%) () (%)
Beta-lactams
Ampicillin 21 81.0 15 80.0 1.000"
Ticarcillin 16 18.8 21 9.5 0.634
Cefazolin 13 84.6 11 100.0 0.482°
Cefoxitin 15 40.0 15 46.7 0.713"
Ceftazidime 39 2.6 38 13.2 0.108"
Cefotaxime 21 28.6 20 10.0 0.238"
Cefepime 31 32 37 8.1 0.620°
Imipenem 40 2.5 37 8.1 0.346"
Meropenem 16 0.0 25 8.0 0.512"
Aztreonam 31 9.7 37 13.5 0.719°
Aminoglycosides
Amikacin 40 10.0 38 53 0.676"
Gentamicin 40 10.0 38 7.9 1.000°
Tobramycin 30 10.0 9 11.1 1.000"
Quinolones
Ciprofloxacin 38 53 34 59 1.000°
Levofloxacin 7 0.0 7 0.0 1.000"
Others
TMP/SMX 37 37.8 30 10.0 0.092"
Colistin 13 7.7 21 9.5 1.000"

TMP/SMX = trimethoprim/sulfamethoxazole.

*xz—test; Fisher's exact test.

Table 8. Surgical interventions in patients with infectious kera-

titis

of 3] & Ao}

2004-2010 2011-2017  p-value

2 44.0%=,

SHY(13.8%), =EAH12.6%)2] sH 2k Zo]7} glo] wA
R e AR
Hijst 7oz Eo]q_ AA AR/ & 1FFAdHFY H]

A A9 54

Amniotic membrane 11 (3.6) 28 (11.3) 0.001°
transplantation

Evisceration or enucleation 11 (3.6) 5@2.0) 0.023"

Penetrating keratoplasty 0(0.0) 1(0.4) 1.000

Conjunctival flap 32(10.5) 14 (5.7) 0.040°

Scleral graft 0 (0.0) 1(0.4) 1.000°

Anterior chamber irrigation 14 (4.6) 8(3.2) 0.415"

Values are presented as number (%).
*xz—test; "Fisher's exact test.
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