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Purpose: To report contact lens related Acanthamoeba keratitis with corneal epithelial defect cases which were diagnosed using
polymerase chain reaction (PCR).

Case summary: A 51-year-old male visited our hospital for loss of visual acuity and ocular pain in both eyes. He had been wear-
ing therapeutic contact lenses in both eyes for 4 days prior to his visit, and showed a corneal epithelial defect with corneal edema
in both eyes. The corneal edema did not improve after treatment for bacterial and herpes keratitis, so we conducted PCR for
Acanthamoeba using the aqueous fluid in the anterior chamber, which showed positive results. A 32-year-old male complained
of low visual acuity and ocular pain in both eyes. He had a history of corneal erosion. He had been wearing therapeutic contact
lenses in both eyes for 3 days prior to his visit for a corneal epithelial defect. We suspected recurrent corneal erosion syndrome,
but PCR for Acanthamoeba of the corneal scraping showed positive results. A 26-year-old female visited our hospital for ocular
pain, and discomfort in her left eye. Because of severe dry eye, she had been wearing therapeutic contact lenses for 6 weeks pri-
or to her visit. Her left eye showed corneal infiltration and epithelial defects. The left cornea scraping was positive for bacteria,
and PCR for Acanthamoeba also showed positive results.

Conclusions: Clinicians should consider the use of PCR for the early diagnosis of Acanthamoeba keratitis in contact lens-related
keratitis with corneal epithelial defects.
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Figure 1. Slit-lamp photograph of the cornea of 51-year-old
man with history of wearing therapeutic contacts lenses. (A)
Right cornea, (B) left cornea. Central epithelial defect with
diffuse corneal edema was seen on both cornea. Slit-lamp pho-
tograph with fluorescein stain of the cornea after 2 days. (C)
Right cornea, (D) left cornea. Epithelial defect almost healed,
dendrite-like lesions remained. Slit-lamp photograph of the
cornea after 4 months of treatment covering Acanthamoeba
keratitis. (E) Right cornea, (F) left cornea.
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Figure 2. Slit-lamp photograph of the cornea with fluorescein
stain of 32-year-old man with history of RCES, and wearing
therapeutic contact lenses. (A) Right cornea, (B) left cornea.
Corneal epithelial defect was seen on both cornea. Slit lamp
photograph after 2 days of treatment covering both RCES and
Acanthamoeba keratitis. (C) Right cornea, (D) left cornea.
RCES = recurrent corneal erosion syndrome.
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Figure 3. Slit-lamp photograph of the left cornea of 26-year-old
woman with history of wearing therapeutic contact lenses.
(A) Infiltration with diffuse haze was seen on the left cornea.
(B) Fluorescein stained cornea showed epithelial defect in the
center of infiltration. (C) Slit-lamp photograph with fluo-
rescein stain of the left cornea. Corneal infiltration improved,
but corneal opacity remained. (D) Epithelial defect of cornea
showed much improvement.

Table 1. Specimen types, diagnostic tests and results in three cases

o] A1&}e] fluorometholone 0.1% (Flumetholon”, Santen
Pharmaceutical Co., Ltd.)& 3}% 43] HotS F718lict.
AR ot Zhupa) iR HAMY 1 A 2Eeted
Corynebacterium macginleyio] A& o, 7HA|olmu}
PCR AV G4 23S Hd: vl = 7FAof
Wk TR orskeh AL 270l et Mg Ztere)
% Zhajobu|ut ztubel FEZk¢ol 8] Flumetholon”

ql)\ N N
S PP
(%) [%9) 9

< %

423-551 bp

229 bp

Figure 4. 2% Agarose gel electrophoresis of PCR products of
amplified 18S rRNA gene from the patient’s left corneal swab.
(case 3) Marker is a 100bp DNA Ladder. Purified DNA of
Acanthamoeba castellanii from Amplirun DNA control (Vircell,
Granada, Spain) was used as a positive control. The PCR prod-
ucts using Nelson primer PCR (set 1) and JDP primer PCR (set 2)
showed 229 bp and 423 to 551 bp long, respectively. PCR =
polymerase chain reaction.

Characteristic Case 1 Case 2 Case 3
Specimen type A/C tapping aqueous humor Contact lens, Corneal scraping Corneal scraping
Bacteria
Staining Not performed Performed (all negative) Performed (positive)
Culture Not performed Performed (all negative) Performed (positive)
Virus (HSV-1, HSV-2, CMV, VZV)
PCR Performed (negative) Performed (all negative) Not performed
Acanthamoeba
Staining Not performed Performed (all negative) Performed (negative)
Culture Not performed Performed (all negative) Performed (negative)
PCR Performed (positive) Performed (corneal scraping: Performed (positive)

positive, contact lens: negative)

A/C = anterior chamber; HSV = herpes simplex virus; CMV = cytomegalovirus; VZV = varicella-zoster virus; PCR = polymerase chain

reaction.

1315



- thatotatats

(Santen Pharmaceutical Co., Ltd.)S 75‘1_8]':11 PHMB 0.02%
9l chlorhexidine 0.02% ot 315 43] Hoke =71sl9 2
o QRS SAR HURIES Strh BAe] B4
w2 SAE Ho AR 25 Het Zupay] Aee 3
wxjo] ZiuEeh BAH O MY o FAEE U
A FAThFig. 3C, D).

rlr r

Y

)
[m
)
IN
N
o
5y
L 2
R
N
=
&l
b
ox
o
off
r]I

ol
o

N,

=2

2

O

N

J o

2

o

B

o

>

e

N

Mo

o o

J

=IO
1
EN
o oX e

Orlg N

rl
-
J

N
1H2 o
of &

lo 4
jﬁ
o
o2 o
S

c

oY
e
_(?L
rlr
o
o

ZHAjeteut 7]
ol vl(free hvmg amoeba) de] 93 7= Ao
1973 0] A HaEglon® Wl S& gt
wEdlz ALgo] 1980d e 27}5}
Aot 27] hAjolu} Zebd e REAh Bo vjSol
ek o] B7H0] Tsatn, AR 49 A
sk ZhAlofolt Zurle cheret QAo
A aAde® IulA EQ‘{]—%QE
HOF Z-&(ring 1nﬁltrat10n)0] O} o2 r}o] R Ziake
(interstitial keratitis) -2 3|29~ QTS ZratA(herpetic
disciform keratitis)o| | = G-A}alA] H 4= 9}’ Ek A
Y= 9 PAMIZRA 7 H(radial keratoneuritis)o] &
AA o2 Yepd o= 9lou, Pseudomonas ZYer ol A% f
" olgt o] Zhxlolulul Zrargte
WS|4 opito Ao kojd 4 glon] the AlaA,
B 797} Bek! gk
2& A9 wol 19 o

of Fastcha erelA glet
AR B F SR Ao

2 ZiAotu} S sk B 84-100% U EE

N
N
=2
O
(==}
x
E
1o
-0,
N

N
1
i
N
)
i)
=)
)
L,
4,
5
>
N

U% HHOW}ZI 3371 AJgke] A ETh 22 e|ehs B
o2 7}tz 2Z-S Gram, Giemsa G4 5o 2 yhaksl b
42 31-65%2] WPES 71T PCRS A 2
I 23], =ES(tear ﬁlm), HEEH= E‘L% SO 1
7

O] DNA EX43H= W2 84-100%2] 7HY =2 vize

2
N

1316

stg|x| 2019 x| 60 H A 12 -

742 60
oy !

B =Eo|x] AlHg 7hAlot} PCRL Boggild et al”
o] Wugh Wyl uet Alstom, shAloluute] Sof
221 188 rRNAE ¢&3lslal Ql= AL A|(primer) F+ Al E
—set 1 forward 5’-GTTTGAGGCAATAACAGGT-3’, set 1
reverse 5’-GAATTCCTCGTTGAAGAT-3’; set 2 forward
5'-GGCCCAGATCGTTTACCGTGAA-3', set 2 reverse 5’
-TCTCACAAGCTGCTAGGGAGTCA-3—& AR5t Set 1
2 A3 PCR assay= R17+= 90.0% (95% confidence in-
terval [CI], 76.9 to 100.0%), E°]%= 90.8% (95% CI, 84.7
t0 96.9%), FAAZE 69.2%, SAHZE 97.5%2 HilL]
lom, set 25 AMESE assay= WITE 65.0% (95% CI,
44.1 to 85.9%), E°]%= 100%, &= 100%, S449=
T 91.6%% B1Erh” 7+ assayo] 4] DNA 5 pL, PCR

uRAE E9kE 20 pLE A - PCR AJ3skqlen, PCR
ZAL 94°Cof|A 1085, 94°Cof|A] 30%, 55°Cof|A] 90z
72°Cof| A 6022 55§1 HEES)3, bpx|EFO &2 72°Cof|A] 105
7+ A3 ZZo] T PCR AHES 2% op7lE= Ao
ANRES Bo] SEAES eIl thFig. 4). TAEC
HAAZTE 2olE S35 sl G714 BE4S A9
3l & BLAST database (http://www.ncbi.nlm.nih.gov/blast/)
£ olgsto] 2ARE it BE ZRAJopHrE F E Sl
__g:” 101]/\1 Z]“E,VBHL] 73_/1\_0] g /\}Eﬂi 7l—ul—;<l—l4._ /\]

ZH
4

oftfoll 23 @& 4= glof 27 Aeto] s

Wolx) b A A BE P4 Qs B

PCRS 53} Z1uh4S AT A7t mag v glom
AebIbS e gsiol ] Agsiel et el 2

o A1 ARl Ay A4 Al sAlekubt B4

Uk Ze oA el X4
e Az el g 2A7 AU AeE
o
A

a
oz
=
o

N
N
>

o
)
=)

=
=

o)

Q
rulo
:Cé

BN
N
)
av

REFERENCES

1) Moore MB, McCulley JP, Newton C, et al. Acanthamoeba keratitis.
A growing problem in soft and hard contact lens wearers.
Ophthalmology 1987;94:1654-61.

2) Carnt N, Samarawickrama C, White A, Stapleton F. The diagnosis



-7t
=]

and management of contact lens-related microbial keratitis. Clin
Exp Optom 2017;100:482-93.

3) Miller DD, Hasan SA, Simmons NL, Stewart MW. Recurrent cor-
neal erosion: a comprehensive review. Clin Ophthalmol 2019;13:
325-35.

4) Bacon AS, Dart JK, Ficker LA, et al. Acanthamoeba keratitis. The
value of early diagnosis. Ophthalmology 1993;100:1238-43.

5) Kong HH, Shin JY, Yu HS, et al. Mitochondrial DNA restriction
fragment length polymorphism (RFLP) and 18S small-subunit ri-
bosomal DNA PCR-RFLP analyses of Acanthamoeba isolated
from contact lens storage cases of residents in southwestern Korea.
J Clin Microbiol 2002;40:1199-206.

6) Inoue T, Ohashi Y. Utility of real-time PCR analysis for appro-
priate diagnosis for keratitis. Cornea 2013;32 Suppl 1:S71-6.

7) Gatti S, Cevini C, Bruno A, et al. In vitro effectiveness of povi-
done-iodine on Acanthamoeba isolates from human cornea.
Antimicrob Agents Chemother 1998;42:2232-4.

8) Naginton J, Watson PG, Playfair TJ, et al. Amoebic infection of the
eye. Lancet 1974;2:1537-40.

A 9| © 7tAlotm|Ht Ztat&H ol PCR

9) Bacon AS, Frazer DG, Dart JK, et al. A review of 72 consecutive
cases of Acanthamoeba keratitis, 1984-1992. Eye (Lond) 1993;7
(Pt 6):719-25.

10) Feist RM, Sugar J, Tessler H. Radial keratoneuritis in Pseudomonas
keratitis. Arch Ophthalmol 1991;109:774-5.

11) Szentmary N, Daas L, Shi L, et al. Acanthamoeba keratitis - clin-
ical signs, differential diagnosis and treatment. J Curr Ophthalmol
2019;31:16-23.

12) Pfister DR, Cameron JD, Krachmer JH, Holland EJ. Confocal mi-
croscopy findings of Acanthamoeba keratitis. Am J Ophthalmol
1996;121:119-28.

13) Boggild AK, Martin DS, Lee TY, et al. Laboratory diagnosis of
amoebic keratitis: comparison of four diagnostic methods for dif-
ferent types of clinical specimens. J Clin Microbiol 2009;47:1314-8.

14) McClellan K, Coster DJ. Acanthamoebic keratitis diagnosed by
paracentesis and biopsy and treated with propamidine. Br J
Ophthalmol 1987;71:734-6.

15) Dang Burgener NP, Baglivo E, Farpour B, et al. Acanthamoeba de-
tection in the anterior chamber. Br J Ophthalmol 2006;90:649-50.

N
o
bal

=

|IN]
N
0
e
ol

[ [
Wl RalE
& Fo
> —— [on
VL
0% 2
T 0
o =
i L
OM|—|'
L
Om >4 o
ol
05
fu

A=

(]
3
\J
=t
ofm o>
oM = o

re

tT

> TP
J
J

o
Sl o -

02
N
=]
W o
T 9

J
0

o
>
Bt
©

T
ofm
Ol

[ 0%
e -
= b T.
N o=
JE Mo
g H -
[=)Rdt)

= ar
ol
o

>~
N
=
©

160(12):1312—-1317)

FAJOF O B}

HorALCt, LHH 4
Of X&=[of, ™

Ztat

=/ =

e AHMELE(polymerase chain reaction,

=
U e

=13
=]

Ef ot 2 7|28 FYEAXE HSHHY
B PCROLA A8 BRICT, 324

Fasoz x28 2

= = [ |

tolHE PCROIA

E=R[e

o =3
S

Zaix{ / Min Chae Kang
st ofuttist H-gMSHe ottt
Department of Ophthalmology,

Samsung Medical Center,

Sungkyunkwan University School of Medicine

1317



