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Table 1. Demographics and clinical course of patients

Characteristic No. of cases (%) Mean + SD Range
Total patients 73 (100.0)
Age (year) 245+ 173 14-43
Gender Male 15 (20.5)
Female 58 (79.5)
No. of culture positive / No. of culture test 39 /73 (53.4)
Symptom to treatment interval (day) 44+ 48 1-25
Duration of contact lens usage (year, n = 44°) 52455 0.1-20
Follow up period (month) 32462 1.5-35
Duration of hospitalization (day) 7.7 + 2.8 2-19
"Consists of identified data only.
Table 2. Microbiological profiles of the cultures from the cornea in contact lens related bacterial keratitis patients
. . No. of isolates (%)
Bacteria Species 1998-2004 2005-2011 Total
Gram (+) (n = 4, 8.3%)
Staphylococcus species
S. epidermidis 1 1 2(4.2)
S. aureus 0 1 12.1)
Streptococcus species
S. mitis 0 1 12.1)
Gram (-) (n = 44, 91.7%)
Pseudomonas species
P. aeruginosa 9 5 14 (29.1)
P. putida 0 1 12.1)
P. pickettii 1 0 12.1)
Other Pseudomonas spp. 1 2 3(6.3)
Enterobacteriaceae
Serratia species
S. marcescens 7 6 13 (27.1)
S. liquefaciens 0 1 12.1)
Enterobacter species
E. cloacae 0 2 24.2)
E. aerogenes 1 1 242
E. agglomerans 1 0 12.1)
Klebsiella species
K. pneumoniae 2 0 24.2)
K. oxytoca 1 0 12.1)
Escherichia species
E. coli 1 0 12.1)
Achromobacter species
A. xylosoxidans 1 0 12.1)
Chryseobacterium species
C. indologenes 0 1 1@2.1)
Total 26 22 48" (100.0)

*Eight eyes had mixed bacterial infection in total 39 eyes, Mixed infection of two bacterial species (7 eyes : P. aeruginosa & K. pneumoniae,
P. aeruginosa & C. indologenes, P. aeruginosa & S. liquefaciens, P. aeruginosa & K. oxytoca, Other Pseudomonas spp. & S. marcescens,

S. marcescens & K. pneumoniae, S. marcescens & A. xylosoxidans), Mixed infection of three bacterial species (1 eye : P. aeruginosa, E. coli

& E. aerogenes).

ojMEZAH 2t A=Atk o] F aEFAdwrol 49(8.3%)21 Aol vlsf 1
ga/datol 444(91.7%) & g AAeHet 7 W

A 739k 5 39%boll A Al vieF S Kol 53.4%9] o] A&H FEL Pseudomonas spp. (199, 39.6%) .2
vk E-S H 9o (Table 1), & 484)29] {elto] = 11 2o R Serratia spp. (149, 29.2%), Enterobacter
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Table 3. Predisposing factors, symptom durations, and topical
medications prior to patient presentation to our clinic (N ="73)

Characteristic No. of cases (%)
Predisposing factor
Sleeping with wearing contact lens 30 (41.1)
Mechanical trauma 22.7)
Water contaminant 22.7
Unidentified 39 (53.4)
Contact lens wearing pattern
Daily contact lens wear >12 hours 35 (47.9)
Daily contact lens wear <12 hours 38 (52.1)
Contact lens type (N=45*)
Daily wear soft 30 (66.7%)
Extended wear soft 8 (17.8%)
Rigid gas permeable 2(4.4%)
Therapeutic bandage 5(11.1%)
Symptom to treatment interval’
>5 days 51 (69.9)
>5 days 22 (30.1)
Previous use of topical antibiotics (N=65i)
Yes 45%(69.2)
Fluoroquinolone 39 (86.7)
Ofloxacin 4 (10.3)
Levofloxacin 25 (64.1)
Gatifloxacin or Moxifloxacin 10 (25.6)
Aminoglycoside 13 (28.9)
Tobramycin 13 (28.9)
Other antibiotics 4 (8.9)
No 20 (30.8)

*Consists of identified data only; *Days between symptom onset and
patient presentation at our clinic; “Topical antibiotics identified
prior to clinical presentation at our clinic; SNumber of eyes which
has been identified for the use of topical antibiotics by patients at
the time of presentation. (Sum of the number of eyes with each
subgroup does not add up 100% because of overlap of subgroups).
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(11.1%)°) %z}

T A 3R 2o WS 7EA 9] 717 5 v
lo] 519H69.9%), 52 o]AFe] 229H(30. 1%)01 on 7
o 4.49)0]9lch 29 27 A] AH| 739 F 450 oAl A
St AL, 209kl A= YA o] ] 2] HtokE ARgStaL
Rom, Qo A= FgkeF ARE- o F7t ElER] ettt
?} BFAA| 2= fluoroquinolone AA|7} 39¢H ofloxacin 4
I, levofloxacin 25¢F, gatifloxacin/moxifloxacin 10¢F) ©.
=2 EH Ho]2)11, aminoglycoside AJA|7} 13¢H tobramycin
SQ)OI%W(Table 3).
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(11.0%) | A %}%5]04‘:} Pseudomonas Spp. 9} Serratia
spp. Atololl Zarel MARS), Ziubyw A H7) R A
2% g5o] PalA BAKOE S5t Fol= Ho|x o
QFcH(Table 4).

ANA Bt A A LA A2 A
ZFsl o]% 10 o]37t 619K 83.5% )02 tjFHo|q1
119 o]Ato] 12¢H16.5%) 0]l on B 7.7 + 3. 9010]04
o}, Zhapata] 7 QA= 7] 74R] 9] St A7 Pseudomonas
spp.a0] 10.1 + 5.09 =2 Serratia spp-2] 7.4 + 444 1
ot FAH oz fostA AA Wbt p=0.046)(Table 4).

2 A wAAHe] 0.1 wakel AHE= AA|9
32.9% (24/73)9om, & wAA|Ho| 0.1 n|gkel HS
= 5.5% (4/73)2 X7 Ao v]a] ZAsKick A7) 739k 3
3 10gMAR IAAJES 2714] 0.93 + 0.8804] & 0.25 +
0482 FAKCRE folA 4o (p<0.001), EgH
Pseudomonas spp.8} Serratia spp. 27+ - HEE X5 AS &=
AR o2 Fofgt AlE 3488 LERHSITH p<0.001, p=0.013).
Pseudomonas spp.2} Serratia spp. & o+ 7+ X3} 2% ¥
o Al vlaeA= gt zlo|7k gigitk(Table 4).

AA| A} = A Y B 2 YL47ER Q] 7]7te] 5
njutolgel 79| 24 logMAR B @AAEL 1.01 +
0.878 LFEN} 59 o]Abololel 29] 058 + 0.710] H]3)
o Lhon] SAHOE o3 Aol7k UtH(p=0.048).
4 AT 2 W7 7172 Pseudomonas<-0] 3.1
+ 1.9¢, Serratiag~o] 4.9 + 5.5U=Z Pseudomonas-0]
Wd7|7bo] B2 Aol ARt AR R ot e
ol QltH(p=0.206).
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Table 4. Clinical characteristics at initial presentation, epithelial healing time, and visual outcome of contact lens related bacterial
keratitis according to the isolated microorganisms

No. of cases (%)

Characteristic : p—valuei
All cases (n = 73) Pseudomonas spp. (n = 19) Serratia spp. (n = 14)
Corneal lesion  Location
Central” 49 (67.1) 14 (73.7) 8 (57.1)
Marginal’ 24 (32.9) 5(26.3) 6 (42.9) 0.266
Size
<5 mm’ 54 (74.0) 12 (63.2) 11 (78.6)
>5 mm’ 19 (26.0) 7 (36.8) 3(21.4) 0.455
Hypopyon
Yes 8 (11.0) 3 (15.8) 2 (14.3)
No 65 (89.0) 16 (84.2) 12 (85.7) 1.000
Epithelial 1-5 22 (30.1) 3 (15.8) 5(35.7)
healing time  6-10 39 (53.4) 9 (47.4) 7 (50.0)
(day) 11-15 9 (12.3) 5(26.3) 1(7.1)
16-21 3.1 2(10.5) 1(7.1)
Mean + SD 7.7 +3.9 10.1 + 5.0 74 +4.4 0.046°
BCVA Snellen acuity Initial Final Initial Final Initial Final
HM 227 0 (0.0) 2 (10.5) 0 (0.0) 0(0.0) 0(0.0)
<0.1 22 (30.1) 4(5.5) 9 (47.4) 1(5.3) 5(35.7) 1(7.1)
0.1-0.2 11 (15.1) 5(6.8) 2 (10.5) 3(15.8) 2(14.3) 0 (0.0)
0.3-0.5 19 (26.0) 14 (19.2) 3 (15.8) 5(26.3) 3(21.4) 5(35.7)
0.6-1.0 19 (26.0) 50 (68.5) 3 (15.8) 10 (52.6) 4 (28.6) 8 (57.1)
Mean + SD 0.93 £0.88 025+048 144 +1.03 039 +0.63 0.85+0.79 0.26 +0.45 0.0711
(log MAR) p < 0.001 p < 0.001 p = 0.013 0.487"

BCVA = best corrected visual acuity.

*Corneal lesion is located within 1/2 radius from the center of the cornea; fCorneal lesion is located within 1/2 radius from the limbus;
‘Calculated the p-value between Pseudomonas spp. and Serratia spp. by Fisher's exact test; The p-value was calculated using Mann-Whitney
U test to compare the means of two groups between Pseudomonas spp. and Serratia spp.; MThe p-value of initial BCVA between Pseudomonas
spp. and Serratia spp.; "The p-value of final BCVA between Pseudomonas spp. and Serratia spp.

Table 5. Clinical characteristics according to the previous use of topical antibiotics and culture positivity in contact lens related bac-
terial keratitis

Previous use of topical antibiotics Outcome of culture

Characteristic Yes (n = 45) No(m=20) p-value' Culgllre: p;);;tlve Cmt(l:e: ngiz)itlve povalus.
No. of culture positive 23 (51.1%) 10 (50.0%) 0.934 - - -
Topical antibiotics previously used - - - 23 (59.0%) 22 (64.7%) 0.615'
Symptom to treatment interval (day) 54+55 25+33 0.012 4.1 +4.1 4.7 +5.7 0.594
Daily wear CL: extended wear CL 30:12 16:2 0.192F 13:5 17:3 0.438"
Corneal lesion within central 3 mm 32 (71.1%) 10 (50.0%) 0.100 24 (61.5%) 25 (73.5%) 0.277"
Epithelial defect size (mm2) 53+93 2.7 +28 0.094 55+ 11.6 49 + 173 0.777
Hypopyon 3(6.7%) 2 (10.0%) 0.639* 5(12.8%) 3 (8.8%) 0.716
Epithelial healing time (day) 6.9 + 3.8 84 +34 0.141 87 +42 6.5+33 0.016
Duration of hospitalization (day) 62 +23 6.6 +2.3 0.573 83 +3.1 7.0 +£2.1 0.038
Initial BCVA (log MAR) 0.79 + 0.74 0.70 + 0.85 0.667 1.03 + 0.95 0.82 + 0.80 0.299
Final BCVA (log MAR) 0.20 + 0.33 0.12 + 0.21 0.271 0.30 + 0.52 0.19 + 0.43 0.316

Values are presented as mean + SD or n (%).
"p-value was calculated using independent -test; 'p-value was calculated using chi-square test; *p-value was calculated using Fisher’s exact test.
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W A At FYAE ARESIAE 9 v HHES
S1.1%=E A-g-3HA] %?&’kt* 2] 50.0%2t frofek 2folE K HHQE ZATpol| M2 QUAIQFAL

oA Skttt T1Elar ik W o fixjet A7), AYEE
ol A5 27 15 Zpo)7F flglom, Aal Ay 9 Qe aF FdtellAl S/dtoll Bial Zabda] AR 717K8.7
7120 2202 APA oA ZpolE HolA| Atk 4.29 vs. 6.5 + 3.3, p=0.016)3} ¥ 7]7H8.3 + 3.1
ok 4 A 3 2 WHZEA 9 71k A AR o vs. 7.0 £ 2.1, p=0.038)0] -&J3}A] ZAH Table

Table 6. Prognostic factors for poor visual outcome in contact lens related bacterial keratitis (univariate logistic regression analysis)

Factor No. of IeI;C;:CHCC % Odds ratio 95% CI' p-value
Gender

Female 58 15.5 1.00

Male 15 20.0 1.36 0.32-5.81 0.677
Culture

Negative 34 14.7 1.00

Positive 39 17.9 1.94 0.53-7.11 0.320
Cultured organisms

Serratia spp. 14 28.6 1.00

Pseudomonas spp. 19 31.6 2.77 1.47-16.46 0.263
Sleeping with wearing contact lens

No 43 14.0 1.00

Yes 30 20.0 1.54 0.45-5.34 0.495
Daily contact lens wearing time

<12 hours 38 13.2 1.00

>12 hours 35 20.0 1.66 0.47-5.78 0.434
Contact lens type

Daily wear 30 6.7 1.00

Extended wear 8 12.5 2.00 0.15-25.34 0.593
Previous use of topical antibiotics

Yes 45 15.6 1.00

No 20 5.0 0.29 0.03-2.49 0.257
Symptom to treatment interval

<5 days 51 19.6 1.00

>5 days 22 9.1 0.41 0.08-2.05 0.278
Location of corneal lesion

Marginal 24 4.2 1.00

Central 49 22.4 6.66 0.81-55.00 0.078
Size of epithelial defect

<5 mm’ 54 11.1 1.00

>5 mm’ 19 31.6 3.69 1.02-13.37 0.047
Hypopyon

No 65 13.8 1.00

Yes 8 37.5 3.73 0.76-18.40 0.106
Epithelial healing time

<10 days 54 111 1.00

>10 days 19 31.6 3.69 1.02-13.37 0.047
Initial best corrected visual acuity

>0.1 49 2.0 1.00

<0.1 24 45.8 40.62 4.78-344.13 0.001
Duration of contact lens usage

<3 year 44 18.2 1.00

>3 year 29 13.8 0.72 0.20-2.65 0.622

*Percentage of eyes which had poor visual outcome of final BCVA of 0.3 or less; Confidence interval.
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Table 7. Prognostic factors for poor visual outcome in contact lens related bacterial keratitis (multivariate logistic regression analysis )

Factor Odds ratio 95% CI' p-value
Central corneal lesion 0.54 0.03-10.01 0.678
Size of epithelial defect >5 mm’ 2.08 0.42-10.24 0.370
Epithelial healing time >10 days 2.08 0.42-10.24 0.370
Initial best corrected visual acuity less than 0.1 41.65 3.17-550.47 0.005

*Multivariate logistic regression analysis was performed for the factors which had p-value less than 0.1 in univariate logistic regression
analysis; 'Confidence interval.

Table 8. Comparison of microbial isolates of contact lens related bacterial keratitis with the results of other studies

Green® Preechawat'* Sharma'? Tchah’ This study
Study period 1999-2004 1998-2002 1991-2000 1995-1997 1998-2011
Nation Austrailia Thailand South india Korea Korea
No. of bacterial isolates 37 59 25 218 48
Positive culture rate (%) 77.4 72.4 89.2 54.0 53.4
Ratio (%) of G(+) : G(-)° 16:84 7:93 44:56 9:91 8:92
The most common isolates (%) PAE (78.3) PAE (62.7) PAE (44.0) PAE (60.1) PAE (29.1)
The 2nd common isolates (%) SPN (2.7) KPN (11.9) SEPI (16.0) SMA (9.0) SMA (27.1)

"The ratio (%) of gram positive and gram negative bacteria in positive culture.
PAE = P. aeruginosa; SPN = S. pneumoniae; SEP1 = S. epidermidis; KPN = K. pneumoniae; SMA = S. marcescens.

5). 1 9]z e 9xel A7), A& 59 AFS oAbl P wWere, 1980 o]Frl ZeE=s}
2704 o7t glglom, 241 AN E o] AlgZarde] 223 ¥olo] ¥ glch Liesegang' &
Z Holx erith 12w Hook kAT Abolo] B Ul 404 B9k Zhurel whgo] 4uj o4} Z7lalAT, RS 2
A ot FAAES A3t Al 1%4 A WA e EEaA= 2go] 27tk HHH 12401 Stk BIske]
717t g BEEdR 250 By 5o 2AKow qogt  th A Az F TuEdxs} 9olos AR|she
o7+ $121cH Table 5) o] Ff of 2] AtollA 2z} 40. 5%7 55.4%," 42.0%,"
Soz RIHT glom, FeEA= g 2F 7} Azt

X2 & AHsHEY| FHOIX 24 o uho] o3k gl shich
FeEd= 247 7azury Wy BN dyst
AR T Agsdoe] Eafetgd A9(HE Aol L rjdont IEEU = o3t Zure] AakaZ, Zhabat
0.3 0]8)% AA| 73¢k & 129H16.4%)0]%om, oo o  Tlo] &4fom Ik ko] thh Zuke] e ofs), &
FS A YFIARE Table 69 Thils 2AAE)Y]  HEUAX ol o] LELS Ao =R o3t WUd Al
Hﬂoﬂxﬂ FAR Zuhy(p=0.078), Zhabgue] 377 AgT) gl Ask Sol AAE v ik w3t 2
5 mm’ o] AE A$(p=0.047), ZHATAAY 7)zko]  BEU= F9)2 Pt thyzlo] Serto] A Ho] Al
109 ool Ad A-(p=0.047), 2% @mAHAIZo] 0.1 o FH& ZWA7IE Ak G2 AlF-2 biofilme 4
algto] e A$-(p=0.001) 2 ehgdth(Table 6). o]Z o} 3l ALl P97 Aagor ZgopA He 4 5ol

e 2AAYs|AEA0R A% Aih 234 mYAEe] 1 7|deR HAdEm gkt

0.1 mgto]giel A$(OR=41.65, 95% CI=3.17-550.47, FeRlEU= AlFZhatgol A WAdel ulal ol el A LAy
p=0.005)7} Nz ABEe] 42Ut YHAAE BRIHG  wlErl o & Ao ek T B Ao 79.5%
CH(Table 7). 9] o4 wke 7|& ) Ao 74.8%, 9F AT

57.1-74.3%* e} w23t AE Yehjglon], dua
o E ol Algziarele] o4 1l&<l 42.3%-55.6%" 171 wcy
B WIES WS o 5 QT & AT o] B A
© 24502 e 2eEdx Zuk dolAe] 20.8-29.8

FelEdze} duEo] WA AAzTde 4ust
AR} olRoiX A B3 A4S WA AP Ao of AL gashe o 4 qlglek. olejdt Avke Fe
ol =9Itk AlEzuhele] Polom 19801y oldols  slEiEo] olAolq TEEAR g Wi PrjHom &

vw_.ophthalmology.org 1333



- thstotatst

o] RHIEQY) o A,
A= Al ] v FHES & dAtolA
53.4% % Uepton], 2®(44.8%)" R 2o] JFRTH= o}
om] 23(50%)" 3} o] FH AT(54.0%) 9}
|53t e T el=(72%), " dao]AloK(78.9%),”
%(89.2%),"” BatA(65.3%)," 5F(77.4%)° 9 mat
2(63.3%)% 2 o]0 vjof obAER T} 2 oI Lo] ujok of
Eo] WA dehgth ol Aol 7k =7hE 71Fe) 2}
o, ABAAE R4, AR A5 AT AR S %
AR grz0] Hid e Avk2 s gt aea ZYEA=

—_—

Algzrared o] wjoF oA Eo. olubA el AlFzharalol Hiok

=21 U = [
OFAE(38.8%,* 37.0%," 42.7%,*") ¥t} =& AL 1}
Effjols), 1 oGz ZeEd= 2go] APl et
PAlo] =2 AL AFLsth= Hap E7Ekelal R
SERERE ERIFEE RENEE R e
= A 5ol AAE vt ek

FaEd= AFdedoss gz 1EeAEe] vl

dat
o] = T B 1(91.7%) o]9)o), tE A1E(E
2 100%,” #=r 93.2%," 53 83.8%," F £H AL
91.0%D N I3eATY] Hlge] A EEglc
(Table 8). A¥HAQ Al#zFakad(16.3-45.2%'7270) 3} 4]
WS wf FHERZE AlsFzbateolla T3] vlE
o] T &2 A Hol=d|, 1 o|fEe THER #HO|
U H3k87]0] bacterial biofilmE 2+ AIsk= Pseudomonas
spp.9} Serratia spp.7b Wt} A3 AEEHcE AnTY
chlorhexidine} benzalkonium chloride”} REA 2 &30
L A= SR A WEE 4= QL Serratia spp.©] B4
SOl AAE vE Stk AAlR 2 AN P aeruginosa
(29.29%)9} S, marcescens (27.1%)7} A @o] HZES
on, 2 ALS(= 60.1%2}F 9.0%, T3 85.7%2F

14.3%) A FAst ATkS 2elgk 5 lgich

FeEAz0) N7 AHgT Zharel e AP B
7hglom Sl Al A= 2482 Zuple] 2 AR
uha| A QohSE B QoA E 41.1%2] SxjolA] 2]
Edl= 28 AH= us #3487 P gelEglon, E
3 12A)7F o|Ake] &FA|7F ;311%5 47.9%0)| A gFolE] i},

o9 = =] Tchah et al’ & ZREH=2E 295171 0
A

@ A 17.1%, 35 12417F o4t ALBAE 5L9%3E)
3 B B AT S A] ZEEAR Zgo] A
Yo Bge] IS v HTAFEL 1542 vehy
o 1:}% ALENHE SHA| ZEHEH R 2l8o] zhated
AAE Dol Hlagf s 54195 R ¥ Hu
3 Qich 183 3% & ZYELR 2RgA|7ko] 12A|17F
olFel® BrolAe 1.65u]] AlH =] Hlale

stg|X| 20133 XM 654 # M9z

nj A 2kg-el = 0] 3.3-5.3 &= RGPA=2] 0.02—20] H]
5]%4,\3::1, ol &8 =o|| A AA7F 2
?_??l w52 A=t 7187 ¥ 57] g2l Aes
H AFoAE A EdETl e nA=
HH= 2APA A&2Rgd =] v ert 2.00
Sl =] w3 B2 Aoz Q) 1en
AJZE 24 olQlof Ziutey W] thE A LA
|71 6711 o] wAsHA| %o Ao, @y
HAE719) S0l B A A
AFEEAA 82l Fo] AFA ﬂ%‘% 3
olFe R1EL SojA & uf, ZeEA= Zu}
o AR AFRAIE Q] HZ2oI3) AA, A% 9 2o
Alow Agstu, e S s &
] s3] F83 I siejet Y2ge” %H}
TS ol L2223 ARgo]
= Yotal, d= HE A 2 vFRE &5 AL
Alggeuto 2 A H - B3}

=o) fHe A=T L

r i

z 2
e
AT

lo |

é
rTﬂ o
=
30
o

fo

Ay 2
oo dff ol [N oo [N oo oF

_ﬁ
gl

> Flﬂl o

o @ @ I

-
iCh
M
RN
N
3
:
£
=+ Ao
% &
= |u
i%ﬂi
oo o, 1A
oéﬁmrﬂ
38
ngoﬂio
o i & X
oo N
r_\xﬁolnoﬁ
iErEf%r@ﬂl
HrEHUTéFlF
o lr”l"m}<>>3i-'5‘L
ﬁNérOJEObE'ﬁﬂ

=2

oo

YO m 12 -

B=) i)
=2 i
H fr
pay
U
£y
O —_—
%HU 2
rﬂ»mlﬁ
°Jﬁr§
o [N =
o MG
~ o o
N
r 9
w2 8
3%%0
z =
e
ot

o] 74.0%, A% 11.0%Ack 2 dAFox ARoz
ZHa Wo] ZX1Hof| QX3 A7} Wekow Pseudomonas
spp.8} Serratia spp. 7+ Al WollA 2] E4o % 45
7F 73.7%}F 57.1%% FHRo] vl v g2 Fee 2
t}. o)== & Ao A Wol FAE Pseudomonas®} Serratia
A0 EAo| vty Axtz 92Hh PseudomonasSt
Serratia ZY2 QoA HRo] FAF] Tt AL

1334 www ophthalmology.org



- R3S - ol4Y ¢ ZHEHZX NFzatHe

(i)

Hahn et al®®9] Pseudomonas AF-(FAES} o}Z=A]Hoj
89.2%) 9} Ahn et al”’9] Serratia AF-(ZA1EQ} ofZ=A =
o 95.0%) A= 1 TAE ERIT = Urt oLjo= u|
31(64.3%) T B2(72%) " S9] 2 A= 2AlR
el 5 vl M, ol el 210 Yie) 54
=0l e Ak 1"&*401]*1 Cha
odds ratio (F415 9] 6.66, Atu] 24
3.69, A== 3.73)5 YERY It =
Aol Agm AT nA]= o] dFHor FadS
Uk
Pseudomonas spp.2} Serratia spp. 5 @4
< wjms) = A3, ziatakel A7IZIA Pseudomonas
(10.19)0] Serratia spp.a=(7.4Q)e) H|sle] {-2l5}A
274 vebded ole dAer x7|o zFe] wE
Pseudomonas ZY9tde] S8l o8l Zapduldeyt 714
o7 Wol dojdt Aol WhE Ao w gt ofgh
5488 o482 SIAAIRE Pseudomonasw-o| A 241 B+t
AJgo] B Ui (logMAR 1.44 vs. 0.85; p=0.071), %81
WL7kA] 9] 717to] f Zokd Z(3.1Y vs. 4.9%; p=0.206)
= Ao Q= AoRE AZVeict 1 @] Pseudomonas
spp.@k Serratia spp. Atololl Zfat W o] £} 2F A€
Sol A §ol8 AfolS Holx) gkt
2 241 A APl At YA e o Hof W Y
HET QA Aol ol7} LpELhER] Al i 2, o)
FEol FoAFE Zfol7} glolew 4 Y A= At
o SO E FOlFE Aol & HolA| ghskrt ot A
Aot A ARG oA Bl WHZER| 9 7|Kto] f-9
sHA Aol=tl ole T4 WA 1A} Q=7 oA 288
F27]7r0] &= Aytz AZsict 3FH APA Aok 318
1L}0

o AgsA

oo
o H

E
8
3
m&l > 0->.3 l‘lO O_J.

7&. ]/\-] zx 7_11-u1—

2

0

l

ARE ollA 1A oF2 ol wisl A

O
‘—‘ N
0.85.4 YA WA HES Helon, uE EA4
2 FO3hA QIokoLt B4 A F whE glse} ofE
Sol7h o]solai o] A2l ool Fastche He A
Absteiet.

HioF -2 1ol AAH HolE AWK Axf Wl
FtolA A 717k} Zhubs] PR 7)Tke] f-ojsh

Al E At ol MYk Pl YutaoR o) A
47 WL el Wao] Yonl o] EAo| o Asiet
£ 5o B3 alEo] 4L v Ane 4z
okt 27] AlEa HE AAA wiF FATolA SHE
of Hla] tha VL AgE Hylou BAH FoAAE
Sels) gdateh 1 o) AR ok A A, Aupgel
=g Yyl 77t = 5}o]
SOl 25 o B Q4 FEE doR w FAS

F
oL
of lo =

N

i)
d
AT

Hol= b 197 o2 7ol A oHgE 2w ATt
2ol & Ueffi Aol tigt M4 Art ddHer I
& Aoz Yzidr

A& el wste] Zupiul AP 109 ofshrt
83.5%= H|a A whE o] e Hel A97h ol

Aou, 84%9] gHfo A 0.4 o]4+e] XF wHA S HYl
ok 244 Aol 0.3 mRkeZ L 35¢F FollAf e
AL A=7E AohA] Aokd 132K(37.1%) ollA= HF A9
o] 0.9 olFom TAEIch WA o] 0.1 njgkel -
7b 2AA] 249H(32.9%) A HF WA= 49H(5.5%)
o7 7&&8}3‘1231, 221 Ft Aol vis) 2F HatAEo]
E} HA ] 5.5%N A= A& Foll=

o7 o7} b=t 241 AJFE

I
tatglego) Aol ;ur@ﬂ 2 5ol A%
Jote A= & Al s Aol Bystold B¢

. ]
A 739k Z 129H(16.4%) 0] k.
AEEEge] YA that v B 27

A 0.1 wlgt, zhupatal ZH*§717P 109 o4, 5 mm” o] 4}
o] Zhuhy 7], FAIE by So] fojstglon 3u)

kil
O|Are] H|WYF TS Hof Ziahy o] 22w ol Aj8 o5
sto] & ATYS ALY of Sl A, vheF o,
Pseudomonas spp., =HA] A= 2§ L7 12A|7F o]AF
gz 28 Zo] 1K Z A HEAEZ vy s
AR Uetor SAHoR fofatt gt
zm chueg B Aol A 2714l 0.1 uEel ko
KU BARCE ofujgli YA Lhehgir
o= AlZolet QIxe] s

2 Aol A<= fluoroquinolone®} 3| ilg e At 3AY
A& BEste A&kt 1 o= tiie] SdlolA
o]u] fluoroquinolone A|Ao =Z= o HHe T4
Holx] gy ¢ A&7t o Fro| AP Byt
gt meEdz durelold sk ageAwel X

% ﬂﬂ%ﬁ}oﬂﬂ wjRo]r}. &L 44| fluoroquinolone |
A7 e WA Edl T Al gates Hol At
shuriol ] BEae] fi4ol U%H ok Te
fluoroquinoloneo| A= ¥4 WAl 28 Hav) 2T 71x51
Q= AL wEstehd, Y Ml@zardol A fluoroguinolne
B ARG Aol G A Te Folvt Wag g
2 AZEw nEE o JAE STk HRaH e
O FAS BolEHe Aol oAlA o g Qs Hog Yz
o wehd B Zukelold Aol B8-S wrdst 44

fluoroquinolone TH=Q I} 1T Aok gHAYA|9}e] w¥et

Od'
oZ

\I
=

www_ophthalmology.org 1335



|
-
o
o

aye wmsks A% daele] At Baw How
2kt

Qo] Ay omt meEdze] At A% AL
§ ool W2 RAo) o|Rolx|x Faheirk Wit 1%
ol wol TIEA ot 19} BAY LA AP
S ok W, ZeENz Aok me) i 4] 57t
2o} ofo] thak HA1S AWakA] ghatths A Foln ol
FG2 o778 2AL] IAR ol AXI. FF BeEU=
Aol Tk 4, Gzsoh Mol vjope] P 4S5
SHe A% A7t Wastelet AzEch den A A
a2 Algo] F71sti g ol Y e
27b g, HAAY GO A= Erio] AT Sy

=
Qlom, Zuh £ARS WA JEe) Ak BT 7HA|
w5}7] whize] el S FHoksieh " 2 Aol
Az A8A7E QA BAR BAL Asex
Ao} Zhatel waje] Tk AT w3

R

i)
&>
52

=

o 32 rr o
N
N
S

ol
-

o © 2

o E
°
HU _|>1_‘

)
i

oo
o
A oru
& In
o =
ox N
ST
2 M
N
Bl
o2
flo
X
l

s
oZ,

ol
=5

N
ol
oA

}_

o
o [l
2
o
i
)
m
R0
[N
i)
i
o)
o
i}
_l
Sis
(¢}
N
>
o

> o nes
e
tle r®

A4 N
AFJ
W
o |

o
oX
o
rr
__‘T‘_.‘
52
flo
H1
o
N
paus
o
U
oX
)
it
K
e

M2 od

iy
&

o)
o of
o 1o
N r%o 1o

:

REFERENCES

1) Liesegang TJ. Contact lens-related microbial keratitis: Part I:
Epidemiology. Cornea 1997;16:125-31.

2) Liesegang TJ. Contact lens-related microbial keratitis: Part 1I:
Pathophysiology. Cornea 1997;16:265-73.

3) Green M, Apel A, Stapleton F. Risk factors and causative organ-
isms in microbial keratitis. Cornea 2008;27:22-7.

4) Alfonso E, Mandelbaum S, Fox MJ, Forster RK. Ulcerative kerati-
tis associated with contact lens wear. Am J Ophthalmol 1986;101:
429-33.

5) Erie JC, Nevitt MP, Hodge DO, Ballard DJ. Incidence of ulcerative
keratitis in a defined population from 1950 through 1988. Arch
Ophthalmol 1993;111:1665-71.

6) Stapleton F, Keay L, Edwards K, et al. The incidence of contact
lens-related microbial keratitis in Australia. Ophthalmology
2008;115:1655-62.

7) Tchah HW, Kim JC, Hahn TW, Hahn YH. Epidemiology of contat
lens related infectious keratitis (1995.4~1997.9) : Multi-center
study. J Korean Ophthalmol Soc 1998;39:1417-26.

8) Mukerji N, Vajpayee RB, Sharma N. Technique of area measure-

otutsts|x| 2013 A 54 H M 9 -

ment of epithelial defects. Cornea 2003;22:549-51.

9) Hahn YH, Hahn TW, Choi SH, et al. Epidemiology of infectious
keratitis[I] A multi-center study. J Korean Ophthalmol Soc 1998;
39:1633-51.

10) Hahn YH, Hahn TW, Tchah HW, et al. Epidemiology of infectious
keratitis(Il): A multi-center study. J Korean Ophthalmol Soc
2001;42: 247-65.

11) Stern GA. Contact lens associated bacterial keratitis: past, present,
and future. CLAO J 1998;24:52-6.

12) Sharma S, Gopalakrishnan S, Aasuri MK, et al. Trends in contact
lens-associated microbial keratitis in Southern India. Ophthalmology
2003;110:138-43.

13) Bharathi MJ, Ramakrishnan R, Meenakshi R, et al. Ulcerative ker-
atitis associated with contact lens wear. Indian J Ophthalmol 2007;
55:64-7.

14) Preechawat P, Ratananikom U, Lerdvitayasakul R, Kunavisarut S.
Contact lens-related microbial keratitis. J Med Assoc Thai
2007;90:737-43.

15) Lim SH, Lee SB. Analysis of inpatients with bacterial keratitis over
a 12-year period: Pathogenic organisms and antibiotic resistance. J
Korean Ophthalmol Soc 2012;53:372-84.

16) Kim JY, Yoon KC, Park YG, et al. Age-related clinical analysis of
infectious keratitis in two tertiary centers. J Korean Ophthalmol Soc
2010;51:927-34.

17) Moriyama AS, Hofling-Lima AL. Contact lens-associated micro-
bial keratitis. Arq Bras Oftalmol 2008;71(6 Suppl):32-6.

18) Dejaco-Ruhswurm I, Scholz U, Hanselmayer G, Skorpik C. Contact
lens induced keratitis associated with contact lens wear. Acta
Ophthalmol Scand 2001;79:479-83.

19) Inoue N, Toshida H, Mamada N, et al. Contact lens-induced in-
fectious keratitis in Japan. Eye Contact Lens 2007;33:65-9.

20) Yu DK, Ng AS, Lau WW, et al. Recent pattern of contact lens-re-
lated keratitis in Hong Kong. Eye Contact Lens 2007;33:284-7.

21) Reddy SC, Tajunisah I. Contact lens-related infectious keratitis in
Malaysia. Ann Ophthalmol (Skokie) 2008;40:39-44.

22) Bourcier T, Thomas F, Borderie V, et al. Bacterial keratitis: predis-
posing factors, clinical and microbiological review of 300 cases.
Br J Ophthalmol 2003;87:834-8.

23) Kim YS, Lee SB, Chung WS. The causative organisms and therapy
of corneal ulcers. J Korean Ophthalmol Soc 1994;35:1171-7.

24) Wang AG, Wu CC, Liu JH. Bacterial corneal ulcer: a multivariate
study. Ophthalmologica 1998;212:126-32.

25) Toshida H, Kogure N, Inoue N, Murakami A. Trends in microbial
keratitis in Japan. Eye Contact Lens 2007;33:70-3.

26) Keay L, Edwards K, Naduvilath T, et al. Microbial keratitis predis-
posing factors and morbidity. Ophthalmology 2006;113:109-16.

27) Wilson LA, Sawant AD, Ahearn DG. Comparative efficacies of
soft contact lens disinfectant solutions against microbial films in
lens cases. Arch Ophthalmol 1991;109:1155-7.

28) Hahn YH, Lee SJ, Hahn TW, et al. Epidemiology of pseudomonas
keratitis : A multi-center study. J Korean Ophthalmol Soc 1999;40:
2411-22.

29) Ahn G, Hanh YH, Lee HB. Serratia marcescens keratitis. J Korean
Ophthalmol Soc 2002;43:658-64.

30) Mayo MS, Schlitzer RL, Ward MA, et al. Association of pseudo-
monas and serratia corneal ulcers with use of contaminated
solutions. J Clin Microbiol 1987;25:1398-400.

31) Dart JK, Radford CF, Minassian D, et al. Risk factors for microbial

1336 www_ophthalmology.org



keratitis with contemporary contact lenses: a case-control study.
Ophthalmology 2008;115:1647-54, 1654.¢1-3.

32) Cheng KH, Leung SL, Hoekman HW, et al. Incidence of con-
tact-lens-associated microbial keratitis and its related morbidity.
Lancet 1999;354:181-5.

33) Schein OD, Buehler PO, Stamler JF, et al. The impact of overnight
wear on the risk of contact lens-associated ulcerative keratitis.
Arch Ophthalmol 1994;112:186-90.

34) Matthews TD, Frazer DG, Minassian DC, et al. Risks of keratitis
and patterns of use with disposable contact lenses. Arch Ophthalmol
1992;110:1559-62.

35) Poggio EC, Glynn RJ, Schein OD, et al. The incidence of ulcerative
keratitis among users of daily-wear and extended-wear soft contact
lenses. N Engl J Med 1989;321:779-83.

36) Dart JK, Stapleton F, Minassian D. Contact lenses and other risk
factors in microbial keratitis. Lancet 1991;338:650-3.

37) Stapleton F, Keay L, Jalbert I, Cole N. The epidemiology of contact
lens related infiltrates. Optom Vis Sci 2007;84:257-72.

38) Fleiszig SM, Evans DJ. Pathogenesis of contact lens-associated
microbial keratitis. Optom Vis Sci 2010;87:225-32.

39) Stapleton F, Edwards K, Keay L, et al. Risk factors for moderate
and severe microbial keratitis in daily wear contact lens users.
Ophthalmology 2012;119:1516-21.

40) Sung KR, KimJY, Kim JC, et al. Change of conjunctival flora after

disposable contact lens wear. J Korean Ophthalmol Soc 1999;40:
3286-91.

41) Kim MK, Kim TJ, Park YK, et al. Contact Lens: Principles and
Practice. The Korean Contact Lens Study Society 2007; chap. 22.

42) Choi YK, Han TW, Tchah HW, Han YH. Microbial contamination
of contact lens storage cases in contact lens-induced keratitis
patients. J Korean Ophthalmol Soc 1998;39:2917-23.

43) Galentine PG, Cohen EJ, Laibson PR, et al. Corneal ulcers asso-
ciated with contact lens wear. Arch Ophthalmol 1984;102:891-4.

44) Sun HJ, Lee JY, Kim SY, Jung MS. Clinical features of infectious
keratitis in west coast area of Chungcheongnam-do, Korea. J
Korean Ophthalmol Soc 2010;51:658-63.

45) Constantinou M, Daniell M, Snibson GR, et al. Clinical efficacy of
moxifloxacin in the treatment of bacterial keratitis: a randomized
clinical trial. Ophthalmology 2007;114:1622-9.

46) Mamalis N. The increasing problem of antibiotic resistance. J
Cataract Refract Surg 2007;33:1831-2.

47) Agarwal T, Jhanji V, Satpathy G, et al. Moxifloxacin resistance: in-
trinsic to antibiotic or related to mutation? Optom Vis Sci 2012;
89:1721-4.

48) Holden BA, Mertz GW. Critical oxygen levels to avoid corneal
edema for daily and extended wear contact lenses. Invest Ophthalmol
Vis Sci 1984;25:1161-7.

ophthalmology.org 1337



- Cfsteratets|x| 20134 A 54 M M 9 S -

=ABSTRACT=

Analysis of Inpatients with Contact Lens Related Bacterial Keratitis:
Causative Microorganisms, Clinical Aspects, and Prognostic Factors

Chan Ho Cho, MD, Sang-Bumm Lee, MD, PhD

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

Purpose: To investigate causative microorganisms, clinical characteristics, and prognostic factors for inpatients with
contact lens related bacterial keratitis.

Methods: Seventy-three eyes of inpatients with contact lens related bacterial keratitis and hospitalized at Yeungnam
University Hospital between January 1998 and December 2011 were reviewed retrospectively. Their bacteriological
profiles and clinical characteristics were evaluated.

Results: Females in their 20s (35/73 eyes, 47.9%) were the most common gender and age group. Thirty eyes (30/45 eyes,
66.7%) used daily-wear soft contact lenses. The most common predisposing factor was sleeping while wearing contact
lenses (30 eyes, 41.1%). Positive culture rate was 53.4%. The ratio of gram-positive and -negative bacteria was 8.3%:
91.6%. The most commonly-isolated microorganisms were Pseudomonas spp. (39.6%), followed by Serratia spp.
(29.2%). The characteristics of the corneal lesions were: a central lesion in 49 eyes (67.1%), a lesion less than 5 mm? in
size in 54 eyes (74.0%), and hypopyon in 8 eyes (11.0%). The mean log MAR BCVA improved from 0.93 + 0.88 on the
initial visit to 0.25 + 0.48 on the final visit. Twelve eyes (16.4%) had a BCVA of 0.3 or less after remission medical
treatment. A BCVA less than 0.1 on the initial visit was a significant risk factor for poor visual outcome (p = 0.005) after
remission medical treatment.

Conclusions: BCVA less than 0.1 on the initial visit, epithelial defect sized over 5 mm?, epithelial healing time over 10 days,
and central corneal lesion were associated with poor visual outcome after remission medical treatment in contact lens
related bacterial keratitis.

J Korean Ophthalmol Soc 2013;54(9):1327-1338

Key Words: Bacterial isolates, Bacterial keratitis, Contact lens, Prognostic factor, Visual outcome
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