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= Abstract =

Epidemiology of Pseudomonas Keratitis : A Multi-center Study

Young Ho Hahn, M,D,, Sang Joon Lee, M,D., Tae Won Hahn, M.D,*,
Hungwon Tchah, M.D.**, Won Ryang Wee, M,D,***, Ki San Kim, M.D, ****

Pseudomonas keratitis ia a common serious corneal infection. The authors
performed prospectively an epidemiological study to identify the principle
risk factors and to evaluate clinical manifestations, methods and results of
treatment in Pseudomonas keratitis under the identical protocol from April
1995 to November 1998. Logistic regression analysis(univariate analysis and
multivariate analysis) was used to evaluate possible risk factors.

One hundred thirty nine cases of Pseudomonas keratitis, including Pseu-
domonas aeruginosa(117 cases) as the major causative organism, reported in
20 hospitals were studied. Pseudomonas keratitis was developed predomi-
nantly in female(59.71%) than in male(40.29%). The highest age prevalence
was in third decades(42.03%). The highest occupational prevalence was in
students(32.09%). The highest seasonal prevalences was in summer (44. 53%).

The principle risk factors of Pseudomonas keratitis identified in this study
were contact lens wear(74.64%) and corneal trauma with industrial material
and such like(10.87%) (J Korean Ophthalmol Soc 40:2411~2422, 1999),

Key Words : Contact lens wear, Corneal trauma, Epidemiology, Pseudomo-

nas keratits, Risk factors
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Table 1, Pathogenesis of Pseudomonas Keratitis

Culture-positive Keratitis(n=139)

No. of Isolates

Prevelence (%)

Pseudomonas aeruginosa 117 83.57
Stenotrophomonas maltophilia 3 2.14
Pseudomonas acidovarans 2 1.43
Pseudomonas cepacia 2 1.43
Chryseomonas luteola 1 0.7
Comamonas acidovarans 1 0.71
Pseudomonas putida 1 0.7
Pseudomonas malei 1 0.71
Comamonas testosteroni 1 0.71
Unknown genus 11 7.86
Total 140 100. 00

* Double infection ; 1

825 Pseudomonas 2ty #AE dido=
akqict,

o] ATE BYE EE5Hd ugl AgHoz 4
Ao, BE5fde gate] vol, Y, AF
2, A, 3AE (Y, SYHENR Aoy
g, HFE7]) He, ANEE, Zetduyn »
A AT 2 2A A AMHER), 21 2D RE, F
g, e ¥, AWEE §5), Awhiy,
AJNA, FAA AL, AW, 84,
HEAY, S&X7AR] dY 717 5L VEIEE
TEo] Aok AT AAReE 7 B dFelA
e deger oilo] s RE Al 7
DA £ A o HAE AR =
ZAAL ROl FHALE A e

SAEN S 228 AL (Logistic Reg-
ression Analysis) & °]&3om, DGR
A p-valueZt 0.1°]3tY SYPHSFE o
2R 28 AN EFAZ

2
1. Pseudomonas Z+9}ede| o4&l xA}l

1995 49458 1998W 11¥€7H4) 447097 4
Alg & o3 dA TN Pseudomonas ZH 2
2 3" A F 13902 Mpdgger
A 2829k2] 49.29%F A& T,

Table 2, Sex distribution of patients with Pseudo-
monas keratitis

Sex No. of cases(%)
Male 56(40. 29)
Female 83(59.71)
Total 139(100. 00)

Pseudomonas 2% % P. aeruginosat
11724(83.57%) 21X HAE=AH(Table 1).

Pseudomonas Z9rd-& F&l 569H40.29%),
o2} 832H(59. 71%) ol A &AYEI4H(Table 2). W
ol wg EFolME 20th7t 589H(42.03%) 0.2
7P wol st e, b 30t 279H(19.57
%), 1090 21%F(15.22%) w1t (Fig. 1).

Aol W& Pseudomonas Zetge] WL
o] Bol 61%F(44.53%) 2 7} weron, 71&
40%1(29.20%), B 26%H(18.98%), A< 10%t
(7.30%) wolAH(Fig. 2).

zdeol| utE Pseudomonas Ztetde] dHEL
Al A 439F(32.09%) o2 713 Egew, A}
2 2724(20.15%), 7FEFH 179H(12.69%) o
2 vebgth(Fig. 3).

Pseudomonas Zt2tg o] 23 $ixjollA] kA $
o] AAYL PAAY 22E A$7F 1018 (75.37
%) 2 7Y e, <% 8 (5.97%) 2 v

(2413)65
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Figure 1, Age distribution of patients with Pseudomonas keratitis
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Figure 2, Seasonal variation of patients with Pseudomonas keratitis

5%th(Table 3). <HFE7] AE¢L A A7)
1163 (89.92%) 2 7F% ®kew, oa7zzt 78
(4.43%) AUAUH(Table 4). AAAFL AY =
2E 7Z5%7F 11541(88.46%) Hom, B 39
(2.31%), 8% 238 (1. 54%) 7} UATHTable 5).

Pseudomonas 749t @zlell A AH Zol= H
Qo] HAHL gAY Z-$7} 1183 (93.63%) DL
™, Mg A= 88(6.37%) UATHTable 6).

Zhate) o)l & Pseudomonas gL SHE
A== A3 97} 1032 (74.64%) 2= 71 B3k

66(2414)

o, AJEH 6%H4.35%), 71E} 9%(6.52%),
a)a Zurs)del IAAY 719EkA] Rake B¢
7} 16311, 59%) °1:AcHFig. 4).

e FHEN =S FHE 4448 A42Y
EJ =7t 814 (72.97%), 434 ANITHEA=
152 (13.51%), 27138 AHTHEJ=Z 124
(10.81%) 2 ettt} (Table 7).

FYHEJ2E opAT 83 AJZEe AL 53
# FolA 6A1ZF o7t 621 (11.32%), 6~12A13F
1321 (24.53%%), 12~24A13F 174 (32. 08%) 2
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Figure 3. Occupation of patients with Pseudomonas keratitis

Table 3, Previous ocular diseases in patients with

Pseudomonas keratitis

Table 5, Systemic disease in patients with Pseu-
domonas keratitis

Past history

No. of cases(%)

None or unknown 101(75. 37)
Bacterial keratoconjunctivitis 3(2.24)
H. simplex keratoconjuntivitis 2(1.49
H. zoster keratoconjuntivitis 1(0.75)
Other viral keratoconjuntivitis 7(5.22)
Fungal keratoconjuntivitis 00.00)
Dry eye syndrome 2(1.49)
Bullous keratopathy 2(1.49)
Allergic conjuntivitis 0(0.00)
Atopic conjunctivitis 0(0.00)
Night lagophthalmos 0(0.00)
Previous ocular sugery 8(5.97)
Others 8(5.97)
Total 134(100. 00)

Table 4, Ocular adnexal disorders in patients with

Pseudomonas keratitis

Disorder No. of cases(%)
None 116(89.92)
Meibomitis 1(0.78)
Hordeolum 7(5.43)
Dacryocystitis 0(0.00)
Lacrimal passage obstruction 1(0.78)
Others 4(3.10)

Total

129(100. 00)

Disease No. of cases(%)
None or unknown 115(88. 46)
Diabetes Mellitus 3(2.31
Hypertension 2(1.54)
Others 10(7.69)
Total 130(100. 00}

Table 6, History of topical steroid therapy in pa-
tients with Pseudomonas keratitis

Duration No. of cases(%)
None 118(93.65)
Lessl than 1 month 2(1.59)
1~3 months 0(0.00)
4~6 months 1(0.79
7~12 months 0(0.00)
More than 1 year 2(1.59)
Unknown period 3(2.38)

Total 126 (100. 00)

o, F&sta AAY 4AIRE o)} H8F A=
1720 (32. 08%) Y JAHTable 8).

4~

2. Pseudomonas Zt8t 2| ZZXIA| QlAtekal

Pseudomonas Ztot9 #xle] z27A] A A|H
& 241 1219 & B2E 290(1.65%), Bzt
49F(3.31%), AT 35¢H(28.93%), <HASFA

(2415)67
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No trauma ; 16(11.59%)

Others ; 9(6.52%) ___
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Contact lens ; 103(74.64%)

Figure 4, Corneal trauma vehicles in patients with Pseudomonas keratitis

Table 7, Kinds of contact lens in patient with Table 8. Wearing time of contact lens before

Pseudomonas keratitis

Pseudomonas keratitis

Contact lens wear No. of cases(%) Duration No. of cases(%)
Rigid Gas Permeable lenses 2(1.80) Less than 6 hours 6(11.32)
Soft contact lenses 81(72.97M) 6~12 hours 13(24.53)
Extended-wear lenses 12(10.81) 12~24 hours 17(32.08)
Disposable contact lenses 15(13.51) More than 24 hours 17(32.08)
Aphakic contact lenses 1(0.90) Total 53(100. 00)
Total 111(100. 00)
* Eight patients used 2 kinds of contact lens
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Visual acuity

Figure 5. Visual acuities of the eyes with Pseudomonas keratitis in the first medical examination.
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Table 9, Degree of ocular pain in Pseudomonas

keratitis

— 9% ¢ : Pseudomonas =g —

Table 12, Size of corneal ulcer

Size (or) No. of cases(%)
M a,
Ocular pain No. of cases(%) 1~10 93(70.99)
Severe 77(59. 69) 11~15 11(8.40)
Moderate 39(30.23) 16~20 11(8.40)
Mild 12(9. 30) 21~25 4(3.05)
Decreased corneal sensation 1(0.78) 26~30 1(0.76)
31~35 2(1.53)
Total 129(100.00
ota o ) 36~40 3(2.29)
41~45 0(0.00)
Table 10, Location of corneal ulcer 46~50 1(0.76)
Location No. of cases(%) 51~60 2(1.53)
61~70 1(0.76)
Central 49(35. 25) 71~80 1(0.76)
Parac.entral 75(53. 96) 81~90 1(0.76)
Marginal 12(8.63)
Total 3(2.16) Total 131(100. 00)
Total 139(100. 00)
Table 13. Presence of hypopyon in Pseudomonas
Table 11, Shape of corneal ulcer keratitis
Shape No. of cases(%) Hypopyon No. of cases{%)
Round 107(81. 06) Yes 24(18.46)
Ellipsoid 14(10.61) No 106(81.54)
Irregular 76.30 Total 130(100.00)
Multifocal 3(2.27
Linear 1(0.76)
Dendritic 000.00 N &Astdh(Table 13).
Total 132(100. 00)

3. Pseudomonas Zt2teie| Flct g9l x|g Ao}

26%F(21.49%), 0.02~0.10]%F 112+(9.09%) 2.2
A, 0.1=]9re] A|Zo] 782H(64.46%) S AAIEHA
o} (Fig. 5).

Pseudomonas ZF%gellAe] H5-2& ZAME 129
ot Z 77¢H(59.69%) A Ak 1, 392H(30.23%)
e 255 IFES 34T (Table 9).

Zrak ok dAR-e FAR 49%F(35.25%), W
AR T5%H(53.96%), FHE 129H(8.63%) 22
Vet (Table 10). ZradloFe]l 23S =AM
1328 5 3] 107¢H81.06%), EFEEL 147
(10.61%) 1} (Table 11). ZIHAIFe] Z7e
10me ©}8}7} 932H(70.99%), 11~15m 11<H(8.40
%), 16-20me 113H(8. 40%) ©191t} (Table 12).

AvrzEe ZAME 1309 3 24%4(18.46%) ol

o] AolH-g FAB7] fldlke] ARG v
AAIA Pseudomonas?t 18 A4+ zharas
2wl Al 13531 (97.12%) Rew, ZrrA
2w FFALA 5l (3.60%) Ha, FHEN=,
HEAzgd 9 879 wFHAA F7t2 gl
H 4w 174(12.23%) A1THTable 14).

Pseudomonas Zt%ge] Aaiye ZE A+¥
oAl FAAE A on, A EAAA 32
Q1(23.02%), 2HZol=Hdt 179H(12.23%), =
Wg A& 119H(7.91%), 29H 8% (5.76%) &I
Aok, BEgelae 2%H1.44%) <A, AAZZ
ato) 2] 2 63 (4. 32%) AN A AAIE AT (Table 15).

Pseudomonas 442l AgZdae ZAME 135
ot & 9] 879H64.44%), <HTAEE 19H(0.74%)

(2417)69
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Table 14, Diagnostic methods in Pseudomonas
keratitis

Method No. of cases(%)
Corneal scraping & culture 135(97.12)
Corneal biopsy & culture 5(3.60)
Culture from conctact lens

Contact lens solution & cases 17(12.23)

Total 139(100. 00)

Table 15. Methods of therapy in Pseudomonas
keratitis

* No. of cases(%)
139(100. 00)

Therapy

Topical antimicrobial therapy

Topical steroid 17(12.23)
Debridement 32(23.02)
Antiglaucoma therapy 11(7.91)
Conjunctival flap 8(5.76)
Systemic steroid 7(5.04)
Keratectomy 5(3.60)
Tissue glue 2(1.44)
Penetrating keratoplasty 3(2.16)
Lamellar keratoplasty 2(1.44)
Others 6(4.32)
Total 139(166.91)

o|RAtHTable 16). Ztetdo] X771 44 7]
e A 983t F 99 oWzl 219H(21.43%),
10~19¢ 259H(25.51%), 20~299 16%H(16.33%)
ollem, 100 o4 A A= 39H3.06%) AU
ATHTable 17).

Pseudomonas Z%4 #zlel #HF nFAMEL
ZAME 97¢r 5 BT 29M(1.85%), B 6%t
(5.56%), UA+F T(6.48%), <HAFA] 2%
(1.85%), 0.02~0.171%F 92F(8.33%) 24 0,17
ko] AlEe 269H(22.68%) o2 UElTH(Fig. 6).

4, Pseudomonas Zt9te| FRtQIX} -

Pseudomonas 74992 SAZEA ] 934,
olo glejA] 504 o) g rlEeg & uf 294
o]3HCOR=8.1, 95% Cl=4.8~13.8)2} 30~39

A (COR=6.7, 95% Cl=3.6~12.5), 40~49A
(COR=2.7, 9% CI=1.3-6.0) =FHA #]%

70(2418)

Table 16, Results of treatment

Therapy No. of cases(%)
Recovery 87(64. 44)
Enucleation or eviceration 1(0.74)
Under treatment 30(22.22)
No follow up 17(12.59)

Total 135(100. 00)

Table 17, Duration of treatment in Pseudomonas
keratitis

Day No. of cases(%)
1~-9 21(21.43)
10~19 25(25.51)
20~29 16(16.33)
30~39 14(14. 29)
40~49 7(7.14)
50~99 12(12.24)
100~199 1(1.02)
>200 2(2.04)
Total 98 (100. 00)
HES ok AddAMe AxdqA FelsiA
=2 YHES EHHCOR=17, 9% CI=1.2

~2.5). Al et FRE Vg & of ¢
4, 39, #344, FHY(COR=9.7, 95% CI=
1.1~82.9), A3 Mu|2 (COR=19.7, 95%
Cl=2.7~146.4), 18]z 4 2 FE(CI=14.6,
95% CI=2.0~106.4) 914 HF3lA =& WHE
< Bk Zpelitel #AH glojx] EZHER
2z 213t A (COR=13.9, 95% CI=17.8~25.0)
I ARIEA (COR=2.5, 95% Cl=1.2~5.4) 5°|
FrolsiAl & W ES B}

Pseudomonas Ztetae] thdsrEA ] oty
Jate] A slojM EHEHA=R(AOR=117.7,
95% CI=9.0~34.8) 9 A4 EF 2 71eH(AOR=
3.0, 95% CI=1.3~7.2)7} S19Ax= Jebsir}
(Table 18).

2k
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2 234 en?, vz GRAQN Pseudo-
monas Streptococcus®t A A7FE FollA
Zutd & dodle FE Yoz HasEa 9l
o, FUe] RaeA & F& 19958 4¥RE
19979 9971Al AAIg chEdAFoA F 6609
o] A ] 5 247819 Aol HEEHAL,
°|% Pseudomonas’} 1148 46.15%) 2 7174 B
stttz Y. Cruz 52 Aoy &g 1
4 Zrde] etz Pseudomonaste 34
olglollA] 7} EZF dldeld, 34 o)M=
S aureus, S. pneumoniae ¥ P. aeruginosa
7b 39 wdgelga sy,

Pseudomonas Z198& 49 &8 Z2 37|
AL AXE FZHERRE FL3e 1T AR
oA &3 Eu=lm Job?. Stapleton & &
HEN= A8zl T P aeruginosa 7t
o] GEtzAloA ZeEEMNZ] BHE AT
B P. aeruginosa ZA4ge HATE {old
FadAe gidlen, ZHEA=9G HELV]
AaE T Zrrd Alolelle A#RAAIZT Adckn
Buggct a2jn SHEN=RSY BHEEI)E P
aerugincsa®l FHFA F& FAE ATt
T AT, I BneA A 5 FYHEI=R
o ATE 44 ZAdel dzAlelA F 649
Qre] AN AUd S T EA=e Adg Aol

Visual acuity

Final visual acuities of the eyes with Pseudomonas keratitis.

2182 (33.59%) & A&t en, €dldol ¥
A 1338 5 873(65.41%) 7} Psedomonas®
A% Zhatdelgtm Al

2 dAFdMz Zarejitel A} Pseudo-
monas 71499 Yol THEJN= FHgoz <l

& 73971 10390 (74.64%), IHEH T2 ZHte
Fez A% A9t 158 (10.87%) & A8t F
23 fPdAE JvEsth AeEld FYEY

ZE I AFNIEE g2y AZE ZHEJ =Y}
97.29% (¥4 28 72.97%, A71&& 10.81%,
38 13.51%) & AR8t Pseudomonas 22}
dol AZE FHEN= FLdM zdEHe AE
& & ek THEH =z AEA|T %l"i’\ii
AL AEEeE BPNES 57}5}9&9—‘?"]

3 A=2E &3 A= —T—fﬂ 3he Ae At xm
437 Az Bor wEEFY HAR s 7
2 2ae) fEAol 7%%4_ Aoz Azhdr.

Pseudomonas®] ZH4gL o4& v
o] #Foll =24 ufol tj

He

Zap
BE G 7o) ¥
zZrepdal Aol WAt Z|A R §&
e 83 59 HolFgdx B 313
Uz A53e w8y Qudd’. P aerugi-
nosav A&d® ZAdge] bRt f38he
o] T Ao B3l gYElH, o] R
Ao #3 g wiFHALIA &3] Fdoz e

(2419)71
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Table 18, Logistic regression analysis of epidemiological factors in Pseudomonas keratitis

. R Crude odds 95% confidence Adjusted 95% confidence
Risk factor” Category ratio interval odds ratio interval
Age 0~29 8.1 4.8~13.8 ¥

30~39 6.7 3.6~12.5 ¥
40~49 2.7 1.3~6.0 ¥
50~ 1.00' - —
Sex male 1.00' - -
female 1.7 - -
Occupation  No occupation 1.00' - -
Farmer 2.8 0.4~22.0 ¥
Laborer 9.7 1.1~82.9 ¥
Office worker ’ 19.7 2.7~146.4 ¥
Student, Housewife, Others 14.6 2.0~106.4 ¥
Trauma No 1.00' - 1.00 -
Vegetable matters 1.0 0.3~3.2 1.3 0.4~4.3
Contact lens 13.9 7.8~25.0 17.7 9.0~34.8
Industrial material 2.5 1.2~106.4 3.0 1.3~7.2
Ocular past No history 100! - -
history Ocular surgery 0.6 0.2~1.7 ¥
Others 0.7 0.4~1.1 ¥
Accessary No 1.00' - -
disease Yes 1.3 0.7~2.5 ¥
Systemic No 1.00' - -
disease DM 0.5 0.1~1.6 ¥
Others 0.6 0.3~1.1 ¥
Steroid No 1.00" - -
Yes 0.7 0.3~1.5 ¥

Note : The factors which had p-value less than 0.1 in the univariate analysis were shown.
* 1 All factors were included in the multivariate analysis,

' ¢ Referance level

¥ : These factors did not contribute significantly to the variation in the outcome variable in the pres-

ence of the other factors

£ o] o1& FHH’. B &o] P. aeruginosa
= biofilm® A q2e FTIEdzdw
&3 fAET?, olojd Aeo] Sle Zudy
dE #3E oA A,

B AN Pseudomonas ZtetE-& o z}oj A
Fwslgen, dvole 200, AP FYNA 7t
2 W, ole e =] AL}

Loy
25

€ Aoz Yy}

Aol W& Pseudomonas 2ol AL
g, 71, B, ALY &M2M b AR &
8, oA £x7F ¥&€ 5 T F4ol

£olg ot ol Zutejidel ZFE F7her]
Eoz YZec

Pseudomonas ZY=rge] LA ol|A] tdde] 3}
Ao} ehi&y] Agh WA, agjn 2
2oz Agte] AAHL HoE FABAIT AN
on, wetd Pseudomonas ZHE-L& tF& o
735 Al A SHEAZ Y APER Tl 93
Zruke)y F ZHEE o 4 U

P aeruginosat® ZHZAFFE tiRfEolM 9
3 AARA L Belth, Pseudomonas ZY47rE 9
AFxE &4 e Ao spgaiEleA 2t



~ ¥4 % ¢ : Pseudomonas Zt%H9E —

e} 3t 7F R AP Ee] 2714 ASF
AP vERd = flen, &L 2443 ol 7t

grdRs AFPE BFEn A% APws
AE5e 94 & Ao 499 AL 3
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