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ZAJMEE AW A 7FHES tHejrtol Al A st T o3 AP R FEEH, 7P &5 ddd
ez A-e X 535H7] ofH d3s Fol| sholt Z ARTOZE Candida'’l QoW ApFHozE
obh7o] o)Al EAste S A= A THEA Fusarium?®, Aspergillus, Acremonium, Alternaria,
U E5He A% don, AldA Ao el §= Rhizopus &°] 3L oA AP&TSZE= Curvularia,
H 2 s fARgE A97t JeBE TE Ao g Blastomyces o ¥#HA oy AAFHoZ=
A5ty o] AJds] st To] A FE AlZEt Aspergillus®} Fusariumel 2J3F 7+4do] 71 &3}
< A5 Brh AldAd Aol vlste] S AF o2 AFe] AT Zute] AuA x| 577} e F
5o 7| A7A] A, davue Sste] Hu AE S8t 2t V1A 2 AT =7 wiEol A4
A, FRANA EDste A9t Bon, AR 7 Zo] Ago] AYle Agdd My JAWE AP =
HEe A9 AE7F ofHA He & olfvt "ok o g9, A #de AT RE o, 29
Aok o] 7+ S dod|= AFe A axot At 3 E =9 g FAARJ AE&HQ At ~HZ o]

AR Sroke A

= L ATRSe $ed, WA
Zurdg AA4dg |
o)
A

1
FAAA S} EE 5ol A

(T2 20060 6 21, JJALS Y @ 2007 6& 292)

AOHRE HWel A 7o X AZE T4 A

SANA 2 0l =2 ; T
PR @A, WA FAEATL ST BEAE Al ¥
Meristmeel ot & AR 71- 0| weba] Z7]7E Age] Ha
Tel: 02-0070-0665. Fax: 02-741-3187 s1 AF A= o] A7 A WAHoZ AL
Sl ameEsuack ATAE &7 ol A7 Fro] 228 95 1
C 2 20| QXIS 20054 CHSHIDISIS| oAkt SASIENY =R Aol sht HAAQ] T o= RISk Zhet
OIM TAEZ HEZURS, AdollE & AHEEA] et ST gRTA roks @A
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Figure 1. Depths and gradings of infiltration in enrolled cases.
(A) Grade 1
(B) Grade 2 : involving stromal layer.

. involving epithelial layer.

(C) Grade 3 : involving Descement’s membrane.
(D) Grade 4 : with retrocorneal plaque and perforation.

(E) Grade 5 : with fungus ball in the anterior chamber, on the iris and lens.

Grading matched with Table 1.
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Table 1. Infiltration grading and severity index

Infiltration grading Location
Grade 1 Epithelial layer
Grade 2 Stromal layer
Grade 3 Descement’s membrane
Grade 4 Retrocorneal plaque, perforation
Grade 5 Fungus ball in anterior chamber, on iris and lens

Severity index

Mean value of scoring treatment modality-related infection control
Score defined as Group A: 1, Group B: 2, Group C: 4, Evisceration: 8

Ex) fungal infection culture proven as two fungi A, they were treated IC amphotericin and evisceration, then (2 +8)/2, SI is 5.

Relative severity index.

Divided by the largest value of severity index

Infiltration grading defined as infiltration layer at initial examination, increased grade means deep infiltration. It is matched with

described in Figure 1.

(Alcaine®, Alcon, USA) A<t sl 159 4% 23 A A55 AALZ Wi 3&9] Zold uet A
7= A% vt 2 79 oY FolA AfFH = Ao oJstAtt. /M e H&ol e A9 Y S5 VL
Eo AAME 3% 94 10% KOH 94, GMS @ & BFsigled, zutng A% 9443 3¢ = 2
AL 392, Blood agar A, chocolate agar W FAA, S A FdEe] #EE WE U
HlZ]  Thiogly-colate HJA|, Sabouraud A, A5 o7 Hosdth(Fig. 1, Table 1). 991 &
Brain-Heart infusion (BHI) #iA]ol| #< 3} e T/l mE 42 A4 (Severity Index)E

GTh' ZieEve] wWue] glovk A el AFE  ANSAT. AAFe] TRel BE AR Mg nE
(Fig. 1E)o] 928 9ol 24 A4S APstel  A%2A Felstgon Adite] B8 B35 235
FANE ABetdon FAR £ A4 2 MAHE o2 9ad AzwWel B2 Group A, B, C, Dl
2 AgSA =T AN Aol BANAL MG weh AFAES Fow, o5 FEgrow Yoja)

AAL A Wo] TAHHE A9 Hio] THo] A & HAH(Table 1). ol AZ=(Relative Severity
kot o] AR gNEM AT THFel & Index)© A% FolA 717 & Fo=z 74749 Azt
& 271250l A8 whgakA] Fal Mgk Aol M TE Utk 2 AFeAY A 7 264E Yol
Aoz AF7E AZSIAT A 5, 7] ¥R 327], AT T/, AEE,

oz E)2)4 (Amphoterin-B, Fungizone®, Pfzier A 0 gxeHd FYee 35 o A74os I

s
2 g0 wzt FEstAtH(Table 2). X3ojie] 7}
0.15% dxe g4l ks e T HokS AIFB8IHaL sk FAA=E od‘%’, *éﬂé‘, 7% T it A 8A|
olExg}ZYZE 200 mg (Itraconazole, Sporax , Z}9] ,
Janssen Ltd, Korea)S 3159 & ¥ ZA+2 EH4& T, A% 27, A SF 5, o S AAET
AlZsE AT W 297 AR AY QkeF A5l §E 5, 259 F57ol wet 248tk (Table 3). 0.15%
3FA] ke Afoe dn A3 AN 5% IETF Frxga tefoz SAXHJA T (Group A),
o = HyAd(Balanced Salt Solution:BSS®, 0.15% SxH g4l ¢reks Aoy st
Alcon, U.S. A gAate] A W) ¢txH Al 9 W A F9E05 ug/0.1 m)S Al
<(5 ug/0.1 ml, 0.1 co)S Ao, Agaz (Group B)# 0.15% ¥elg)al orekat AdF W) o+
?"ﬂE A Fol WSS 3FA] A A9oll= X854 7 ze Al FAG pug/0.1 mD)S APt FEFol =

®

Inc, U.S.A)E 5%9 =T &9 345} ki3
)
Pl

gho] 21 & Algatint. Zhdto] 4] Zo& ko] Adst AR A ghobx X852 HHOE Ztuto] g AP o
I AR TS 22T Frde s E FHEEs (Group C)9] 3ol Aol uwe} wapEoz

Algstanh. wid A=S5 dnd AAE stger, A A¥ = (Risk Ratio)®} Chi-square testZ AAks}
W EE AR, AW SEo] ATH EolE AL [Tk 27 AR EAo| wE 7+ Fo RIE
o e 379 AL ARE 7EsGY. AGsE Chi-square testE ©]83l9 ol& AXFslHoH
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Table 2. Summary of cases

20074 —

Case No. Sex Age Fungus Infél;;iﬂon Hypopyon areelljl(crflrmz) In]:;téon men{rziioup Result
1 M 57 N 2 N 0.78 0 A P
2 M 70 N 3 N 1.1 0 A P
3 F 52 N 2 N 1.6 0 A P
4 F 70 N 3 N 3.12 0 A P
5 F 49 N 2 N 34 0 A P
6 M 60 N 1 N 435 0 A P
7 F 69 N 2 Y 6.7 0 A P
8 M 40 Aspergillus 1 N 9.36 0 A P
9 M 5 Aspergillus Acremonium 5 N 0 10 B I
10" M 20 N 4 Y 0.4 8 B I
1’ M 62 N 5 Y 1.33 5 B I
12 M 55 Asperigillus 3 Y 2.1 3 B I
13 F 63 N 4 N 3 4 B I
14" M 64 N 4 Y 3.12 4 B I
15 M 55 N 4 Y 9.32 5 B I
16' F 6 N 4 N 24 3 B I
17 F 23 Asperigillus 4 N 1.33 5 C T
18 F 51 N 3 Y 1.4 | C T
9 M 43 Candida 5 Y 35 4 C E

20" M Tl Acemonium. 5 Y 16.77 7 C T
21" M 59 Rhizopus Asperigillus 4 Y 17.8 1 C T
2" M 73 Alternaria 5 Y 19.24 5 C T
23" F 62 Candida 4 Y 27.9 7 C T
24" F 53 Acremonium Fusarium 4 Y 30.4 4 C T
25" M 76 Candida 5 Y 30 2 E
26 M 67 Fusarium 5 Y 32 0 E

Y: Yes, N: Negative, not identified.

P: Primary treatment suceess. I: Needed Inracameral Amphotericin. T:Needed surgical treatment. E: Eviscerated.

" Amphotericin mixed with BSS: success rate 75%,

¢

= L fo ol
o rsk
SN Y

(Table 3A) FEH A gtefe g 27 s} A
(Group A)# AW f 4EH YA Fd&S 2

(Group B, C)& vugro g z7] A Al A
dxglile] s Feeo B4 F, ek ukg
A &S AFEAIAE AR o7 ARSI H(Table

3B). 2ga, AW W dEH Al X80 wge
(Group B)# <3 21871 223849 +(Group C)
£ vlustEz A dxH Al X5 vheekA] &S ¢
3 AAE AR O Z AT Table 3C). 2
7+e] AEEe] £42 Mann- Whitney U testE ©]
23}tk SPSS version 12.05 o]&3l3¥eH p
valueZ} 0.0579+d of f-<jsictar Aastct.

Z 3o o]F 23%lM &

T Amphoterin mixed with 5% dextrose: success rate 38%.

¥ Cataract developed.

A=A, 3% FFHEEHEES AlPsIATE 269t
T 12%0lA ARIato] SHENeH ol w2 Candida
(34l), Acremonium (34]), Asperigillus (5¢),
Fusarium (2¢]), Alternaria (1<), Rhizopus (1)
7F ARem, o]F 3¢k FEYe] il Candida
T 2919} Fusarium 194 2tz et &84 =

S5 Attt 9ol AEH HlE2 HA 2 &
A AE7(Group A)AIAE 12.5%, A% Ul )
A FY7(Group B)2 25%Jow, X784 zhd}to]
2ol B st #(Group C)& 87.5% %t

AokAl 2 B8A2 $xd T2 8tez HA 262
Z 30.7%92, A Y dxEHEA FPEE nEFHo
Z A3 169+ 89H(50%) oA 71-1:Lo]/klo] B_o]—
AL, 8%H(50%) A A=A (Table 2). FEHF
2l 9hE <) %’—’F HiL 4.8 IJ=Z o]E 7HFHo7 A
gatHon, F A9 1, 3/1€E = Zehl oA E e
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Table 3. Treatment success and failure of subgroup patients with fungal keratitis and significant predictors of disease progression

Table A. Risk factors and calculated chi-square test between Group A and Group B and Group C, respectively

Characteristics at Group A Group B Group C .
diagnosis N N=8% N=8% N=8 % p-value
Age (yr) 0.84
<55 11 30272 4 363 4 363
>55 13 5 384 4 307 4 307
Gender 0.50
Male 14 4 285 42.8 4 285
Female 10 4 40.0 2200 4 40.0
Duration of Sx
<7 6 3 50.0 2 333 1 16.6 0.51
>7 18 5 2717 333 7 388
Trauma 0.47
Present 15 4 26.6 6 400 5 333
Absent 9 4 444 2222 3 333
Steroid use 0.30
Present 4 0 0.0 2 50.0 2 50.0
Absent 20 g 40.0 30.0 6 300
Ulcer size (mm?) 0.009
<14 17 8 470 7 412 3 176
>14 6 0 0.0 16.6 5 833
Hypopyon 0.03
Present 11 0 0.0 5 454 6 545
Absent 13 8 615 3231 2 182
Culture result 0.005
Positive 10 1 10.0 2200 7 700
Negative 14 7 50.0 42.9 1 7.1
Infiltration Grade 0.01
Mean+SD 2.0+0.75 4.1+0.64 4.240.70

' Chi-square test.

Table B. Significant risk factors in primary failure with
topical amphotericin alone (Group A vs. Group B and C)

Characteristics ~ Risk Ratio” 95 % CI p-value
Steroid use
Present
Absent 1.67 1.17-2.38 <0.01
Ulcer size (mm”)
<14
1.80 1.19-2.7 <0.01
>14
Hypopyon
Present
Absent 22 1.10-4.39 <0.01
Culture result
Positive 1.8 103316 <0.01
Negative
Infiltration grade Group A Group B&C  p-value
Mean+SD 2.0£0.75 vs. 4.18+0.65 <0.001

" . Relative risk ratio.

1206

Table C. Significant risk factors in treatment failure with
intracameral amphotericin (Group B vs. Group C)

Characteristics ~ Risk Ratio 95 % CI P-Value

Ulcer size (mm’)

<14

- 14 2.78 1.01-7.64 <0.01
Group A: 0.15% Topical Amphotericin + 200 mg
Itraconazole.
Group B: 0.15% Topical Amphotericin + 200 mg
Itraconazole + Intracameral Amphotericin 5 pg/0.1ml, 0.1cc.
Group C: 0.15% Topical Amphotericin + 200 mg

Itraconazole + Intracameral Amphotericin 5 pg/0.1 ml, 0.1
cc. + Therapeutic PKP.

e AR %o 5% dextroseo] 3Ag 1
#loF BSSoll 343k 1ol A sl o] hiE ATt
ololl @F= fFEstel T2 A o] SefolA LA}
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Hom ol o] fXE o]F EPstATt.
Zhato] 21 & Alg)gt 8o T TdoA AXE K
AR oA e Fol= 30.7%001A4, A
drxHE FAXFEE 50%00M, X187 zheto]
87.5%0°A HallE BATt

268t A 0.15% SrEE|g]Al okeks Mot A
om o]F 2%k |l A RE ZEt A3l HFE ] 9l
R, A Yol A FEo] 10 mmeld #EEH AT
(Table 2). ¢t FFo] Ao, A U dxEal
FUE5Y 37 NERUE SGTYEE FE4S 98
of AlgJstHom 20hs AlQstal 249+ e E X
ol AHH QAAE EA5AHTable 3). FxH A
ok Hoto g AXHAY 7 (Group A)F YEH
21 QFekS Hebatd ot Wwo] Medate] A W 4
g AFAES A3 F(Group B, Group C)9
W AlY A A4S Husgde o, tE Axse
zpol7h gl oy HZo|E AAE ARES TellA] 1
2z ot Foll vlste] 1.67 Hje] Y=t B
on Zhe okl =717t 14 mm*Ert 2 A9 14
mm?® o|a}el Aol Hlate] 1.8¥) 1Pt A
SEo] #EE uo] FFHA] ZS wjdl vt 2.2 Hj
Ao, o] F/HJS o 23R &S HF
o Hl3te] 1.8 YA3ATH Table 3B). Table 19
Aod AE=ol met Mt dxeHd A5 g3
T A dEEEA FUeo] 8% & vt
e d, A9 FxH A FYse] Bad TollA
AGE7E =9H2.0£0.75 vs. 4.18+0.65, Mann-
Whiteny U test, P<0.001).

FH Al reks Aokt A o dxEEAlS

o}

Fol&o xgz X3 AL o} ST g

|5

32
o
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o
fo &= 4N I

>
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o
2 5
@
S

Az0 WHel AAadg Maside te s

o et gglort AuAge) =717t 14
mm® Bt 2 797} 14 mm® ©]8ke A$r} 2.78
vl A% 7F #FE A (Table 3C).

A2l Ao Wt A4 %= (Severity Index)E ALt
st o, Candida®) 9L 3% oI¥7k MY 2%
3o Fusarium, Alternaria, Rhizopus,
Acremonium, Aspergillus 2.2 o 57} vuo
(Table 4).
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(Therapeutic PKP)7} 2839d Z-5-(Group C)dl of AE3F 2o ko] BE Ao A AAlelA &
Table 4. Severity index according to the fungus
Total Group Success Evisce Severity ' "
Fungus genus . RSI
number A B C Rate (%) ration Index
Aspergillus 5 1 2 2 50 2.6 0.39
Acremonium 3 1 2 333 3.3 0.50
Candida 3 1 0 2 6.6 1.0
Fusarium 2 1 0 1 6 0.91
Alterina 1 1 0 4 0.67
Rhizopus 1 1 0 4 0.67

" Success rate of IC amphotericin injection (Group B) according to the identified fungus.

" Severity index: Mean value of scoring treatment modality related infection control.

Values defined as Group A: 1, Group B: 2, Group C: 4, Evisceration: §.

* . Relative severity index (RSI): Divided by the largest value of severity index.
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=ABSTRACT=

Risk Factors Affecting Efficacy of Intracameral Amphotericin Injection
in Deep Keratomycosis

Je Hyun Seo, M.D.l’z, Won-Ryang Wee, M.D., Ph.D.l’z,
Jin Hak Lee, M.D. Ph.D."”, Mee Kum Kim, M.D. Ph.D."?

Department of Ophthalmology, Seoul National University College of Medicine', Seoul, Korea
Seoul Artificial Eye Center, Seoul National University Hospital Clinical Research Institute’, Seoul, Korea
Department of ophthalmology, Seoul National University Bundang Hospita’, Seoul, Korea

Purpose: To investigate the clinical efficacy of intracameral amphotericin injection and to evaluate risk factors
affecting primary treatment success in fungal infection invading the anterior segment of the eye.

Methods: Twenty-six eyes of 26 patients diagnosed with fungal infection in the anterior segment were
studied. The initial treatment regimen was a topical 0.15% amphotericin application and itraconazole oral
administration after culture. Amphotericin (5 ug/0.1 ml, 0.1 cc) was repeatedly injected intracamerally when
the infection intensified. Penetrating keratoplasty was conducted for eyes unresponsive to intracameral
amphotericin injection. The relative risk ratios of ulcer size, infiltration depth, culture positivity, and hypopyon
were compared in each treatment group to evaluate the treatment response.

Results: Of patients with fungal infection, 30.7% were cured with intracameral amphotericin injection, while
30.7% needed penetrating keratoplasty. Intracameral amphotericin injection was needed in the presence of
large corneal ulcers (>14 mm’), hypopyon, positive fungal culture, use of steroid eye drops, and deep
infiltration at initial examination. Large ulcer size (>14 mm’) was the main risk factor for needing penetrating
keratoplasty. Of the eyes Candida infection, 66.5% needed evisceration.

Conclusions: Large ulcer size and the isolation of Candida were poor prognostic factors related to the
efficacy of intracameral amphotericin injection.

J Korean Ophthalmol Soc 48(9):1202-1211, 2007
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