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1 | INTRODUCTION

The cornea which constitutes the ocular surface is a
transparent tissue without blood vessels, in contrast to
the conjunctiva with blood vessels. Trauma to the cor-
nea is a main cause for corneal infection with bacteria,
fungi, and amoebae." Long-term use of corticosteroid
eye drops would be a risk factor for developing corneal
infection." Among amoebae as pathogens in humans,
Entamoeba histolytica is most well-known as a causative
agent for amoebiasis or amebic dysentery. As a patho-
gen in the second place, corneal infection has been de-
scribed to be caused by Acanthamoeba which is a free
living single-cell organism or so-called parasite in water
and soil.>” Acanthamoeba has been also known to cause

A simple culturing method for Acanthamoeba available at a clinical laboratory
is a key for making timely diagnosis and starting treatment with topical 0.02%
chlorhexidine gluconate eye drops, together with 0.1% miconazole or fluconazole

A 19-year-old woman with pain and injection in the right eye showed spotty cor-
neal infiltration and radiating linear opacity. Suspicious of Acanthamoeba kera-
titis, corneal scraping, and the soft contact lens were sent to in-house clinical
laboratory to culture successfully Acanthamoeba on Sabouraud dextrose agar
plate painted with heat-treated dead bacilli.

Acanthamoeba keratitis, clinical laboratory, culture, Sabouraud dextrose agar plate, soft

endophthalmitis® and encephalitis’ via bloodstream
infection.

Successful culture of Acanthamoeba is a key for mak-
ing the timely diagnosis of Acanthamoeba keratitis.®*°
In this study, we presented a patient with Acanthamoeba
keratitis which was attributed to the use of a soft con-
tact lens. The aim of this study is to review a culturing
method for Acanthamoeba which can be done at a clin-
ical laboratory with no special equipment in a hospital.
We experienced this patient in the former half of the
year 2009, and we feel that the number of Acanthamoeba
keratitis in Japan has decreased or has become to be ab-
sent since then in the next decade of 2010s until now. In
contrast, the growing number of the literature regard-
ing Acanthamoeba keratitis has accumulated worldwide
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even in the recent years. Under the circumstances, it
would be worthwhile to report the simple and easy cul-
turing method for Acanthamoeba.

2 | CASE REPORT

A 19-year-old woman had pain and injection in the right
eye and visited a local eye doctor. She was given 0.5% levo-
floxacin eye drop four times daily without effect and was
thus referred to Okayama University Hospital. At the ini-
tial visit of the referral, the best-corrected visual acuity in
decimals was 0.06 in the right eye and 1.5 in the left eye.
She used monthly renewed soft contact lenses (Menicon,

Nagoya, Japan). The bulbar conjunctiva in the right eye
was markedly injected (Figure 1A) and the cornea had two
spotty opaque lesions with fluorescein stain at 9 o'clock
and 11 o'clock meridian (Figure 1C,D) in association with
linear opacity (Figure 1B) probably along branches of the
trigeminal nerve. The cornea in the left eye was clear.
Neither keratic precipitates nor aqueous cells were found
in both eyes. The fundus examinations in both eyes de-
tected no particular findings. Physical examinations also
revealed no particular findings. Blood screening tests were
all in the normal range and serological tests for syphilis
were negative. She had no current medication and no past
history including ocular trauma. There was nothing to be
noted in family history.

FIGURE 1 Slit-lamp images on the
right eye. (A-D), at initial visit, showing
marked bulbar conjunctival injection
(A), horizontal linear opacity by slit lamp
(arrowhead in B), surface ulcers stained
by fluorescein (arrows in C), and radiating
star-figured opacity (arrowheads in D: a
magnified image of A). (E) 4days after
initial visit, showing apparent linear
opacities with marked ciliary injection.
(F) 2weeks after initial visit, showing

the decreasing opacity. (G) 3 weeks after
initial visit, showing the residual opacity.
(H) 2months after initial visit, showing
the residual opacity. A bright spot at

the corneal center in A, D-G and at the
corneal periphery in H is an artifact
caused by the reflection of light source.
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With a clinical diagnosis of Acanthamoeba keratitis,
corneal surface scraping was sent to a clinical laboratory
to detect amoeboid cyst-like structure with Giemsa stain.
The patient was hospitalized for intensive treatment: in-
travenous miconazole 200 mg daily for 2days which was
then switched to intravenous fosfluconazole 400 mg daily
for 7days; seven times daily topical administration of
0.1% fluconazole (injection solution), 0.1% miconazole
(10 times saline-diluted injection solution), and 0.02%
chlorhexidine gluconate for mucosal disinfection. In a
few days, she became less painful but had persistent cil-
iary injection in the right eye (Figure 1E). In a week from
the initial visit, Acanthamoeba was cultured from the soft
contact lens (Figure 2) and topical administration was
limited to 0.1% miconazole every 2h and 0.02% chlor-
hexidine gluconate every 1h. In 2weeks from the initial
visit, the corneal opacity became less apparent (Figure 2F)
and the best-corrected visual acuity was 0.2 in the right
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eye. She had no eye pain. In 3weeks from the initial visit,
the corneal opacity almost subsided (Figure 2G) and the
best-corrected visual acuity was 0.7 in the right eye. She
used only 0.02% chlorhexidine gluconate every 1h and
discontinued topical 0.1% miconazole. In 4weeks from
the initial visit, the best-corrected visual acuity was 0.9 in
the right eye and she used 0.02% chlorhexidine gluconate
every 2h. In 2months from the initial visit, she showed
residual corneal opacity (Figure 1H). She continued 0.02%
chlorhexidine gluconate four times daily until the last visit
in 4months from the initial visit when the best-corrected
visual acuity was 1.5 in the right eye.

3 | DISCUSSION

Tap water has been known as the source of
Acanthamoeba which develops corneal infection.

FIGURE 2 Culturing method for Acanthamoeba. (A) Translucent plaques (arrows) at the edge of bacterial white plaques as well as

the inside after incubation for 4 days at 30°C on Sabouraud dextrose agar plate painted with heat-treated (at 60°C for 15min) Escherichia
coli. Saline washed with the contact lens was inoculated at the center of the dish. Parallel incubation at 23°C resulted in less growth while
incubation at 37°C resulted in no growth. (B and C), cysts (B) and trophozoite (C) by Giemsa stain (x1000) in the background of dead bacilli
(E. coli). (D) Cysts (arrowheads) and trophozoite (arrow) dispersed in saline (x400). (E) Many plaques of cysts in second isolation culture
after incubation for 3days at 30°C on Sabouraud dextrose agar plate painted with heat-treated E. coli. Arrows indicate sites of inoculation of

the initial plaques (E). Bar=20pm in B, C, and D.
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Outbreak of Acanthamoeba keratitis was related with
tap water contamination.’*™** In Japan, residual chlo-
rine concentration of the tap water has been set at
0.1mg/L, based on the Water Supply Act which was
enacted in 1957. Since then, no change has been made
according to the Waterworks Bureau of Okayama City
Government. The increase in the number of reports for
Acanthamoeba keratitis in 1990s to 2000s would be re-
lated with increased use of soft contact lenses in Japan.
In those years, the main type of soft contact lenses was
repeated use for 1 month or 2weeks. In addition, dis-
infectant solution for soft contact lenses commercially
available was not effective to kill Acanthamoeba.'®*® In
contrast, the presumed decrease of Acanthamoeba kera-
titis in 2010s up until now would be attributed to the
predominance of one-day disposable soft contact lenses
in the market. Acanthamoeba keratitis is still in associa-
tion with the use of contact lenses in other countries."’
As shown in tap water contamination with Legionella
species,u’13 Acanthamoeba species play a role as a car-
rier of bacteria.'” The intracellular endosymbiosis of
bacteria in Acanthamoeba species would be an underly-
ing factor for the aggressive nature of infection in the
cornea.'®

The main strategy for treatment of Acanthamoeba
keratitis is to use topical 0.02% or 0.05% chlorhexidine
gluconate which is approved as a mucosal disinfectant
in Japan.' Frequent topical application of 0.02% or
0.05% chlorhexidine gluconate as eye drops every 1h
would not cause irritant symptoms or signs on the oc-
ular surface. Topical administration of antifungals such
as miconazole or fluconazole at the concentration of
0.1% which is prepared from the injection solution are
usually combined in parallel with topical 0.02% or 0.05%
chlorhexidine gluconate to expect a better therapeutic
effect.'®?°

A key point in culturing Acanthamoeba in this study
was to paint heat-treated dead bacteria Escherichia
coli on the surface of Sabouraud dextrose agar plate
for fungal culture (Figure 2), based on the fact that
Acanthamoeba ingests bacteria as food. In the first cul-
ture, plaques of Acanthamoeba were observed together
with bacterial plaques (Figure 2A) which were de-
rived from the soft contact lens. From this first culture,
plaques of Acanthamoeba were picked up and inoculated
on the second plate for isolation culture (Figure 2E). The
sequence of culturing procedures can be done with no
special equipment at a clinical laboratory. Acanthamoeba
cysts and trophozoites can be observed with Giemsa
stain (Figure 2B,C) or in unstained natural condition
(Figure 2D). Giemsa stain is known to be better detecting
the cysts than the trophozoites. The temperature of the

incubation at 30°C appeared to be best for the growth of
Acanthamoeba in culture. We simply chose Sabouraud
dextrose agar plate to prepare the pre-killed bacterial
lawn since the plate is for the fungal culture. A previ-
ous study used the non-nutrient agar plate as well as the
Sabouraud dextrose agar plate.'’

In summary, Acanthamoeba keratitis is an example
where delayed diagnosis, topical corticosteroid use, top-
ical treatment for herpes simplex virus keratitis prior to
anti-amoebic therapy have been linked to inflammatory
complications and adverse outcomes including devas-
tating results which might lead to the extirpation of eye
ball.>*° To avoid such adverse events, challenging culture
of Acanthamoeba must be accomplished and timely diag-
nosis of Acanthamoeba keratitis is made. The culturing
method for Acanthamoeba, as shown in this study, would
aid in reaching the timely diagnosis, and hence, in starting
the timely topical treatment.
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