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Abstract
Aim: To review the clinical manifestations, risk factors, treatment and outcome of patients with Acanthamoeba

keratitis (AK) represented in a tropical area.
Design: Retrospective, non-comparative case series.

Participants: Seven consecutive patients with AK presented at Ramathibodi Hospital, Faculty of Medicine,

Mahidol University.

Methods: Retrospective review of medical records from 10 eyes of 7 patients with AK within 10 years
between 1998 to 2008. Clinical manifestation, risk factors, previous treatment, time to diagnosis, treatment

and outcome were recorded and analyzed.

Results: Of the 7 patients, there were 3 accountants, 1 pharmacist, 1 missionary, 1 military and 1 student. All
had a history of soft contact lenses wear. In 3 of 7 patients who developed bilateral disease, 2 cases
reported a significant risk factor from washing the eyes with tap water. Variable severity of ocular pain and
irritation were presented. However, characteristic remarkable pain disproportionate to clinical signs was
presented in only 2 of the 7 patients. Superficial punctate keratitis (SPK) and stromal infiltration were the
main clinical manifestations, while radial perineuritis was present in 2 patients. The presenting visual acuity
(VA) ranged from 20/25 to HM. Time from the onset of symptoms to the first presentation ranged from 3 days
to 2 weeks. Time from the first presentation at our hospital until the diagnosis was made ranged from 5 days
to 50 days. The diagnosis of most patients was based on positive culture specimens (with only one from

pathological study of excised cornea which revealed acanthamoeba cyst). Main treatment was combined
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instillation of PHMB (0.02%) and Brolene® and oral ltraconazole (100 mg twice daily). Additional treatment
with topical ketoconazole 2%, Spersapolymyxin and lesion cauterization with Betadine solution® (5%) were
given depending on the ophthalmologists in charge. Therapeutic penetrating keratoplasty (PK) was performed
in 3 eyes followed by graft haziness. Complications related to AK were corneal scars (all eyes), cataracts (3
eyes), secondary glaucoma (1 eye) and recurrent diseases after therapeutic PK (1 eye). After visual rehabilitation,
4 in 7 patients (6 of 10 eyes) had significantly improved BCVA ranging from 20/20-20/40, while 3 in 7 patients
had worsened VA of 20/100 to HM due to corneal haze and graft failure. At the end of the study, the duration
of therapy ranged from 70 days to 273 days. The follow-up time ranged from 4 months to 87 months. None

of the patients lost his/her eye.

Conclusion: Acanthamoeba keratitis is one of the most serious corneal infection which lead to visual
disability without early recognition and aggressive management. Awareness in a variety of presentation and

course of disease is necessary. Thai J Ophthalmol 2010; January-June 24(1): 26-36.

Keyword: Acanthamoeba keratitis
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Introduction

Acanthamoeba keratitis (AK) is a rare but
potentially devastating infection of the cornea. It was
first described in 1974, and the reported incidence
increased during the 1980s, in association with the
rising popularity of contact lens wear. The incidence
may vary based on region and contact lens practice.
However, it was estimated in a prospective nationwide
study in the UK to be 1.13-1.26 per million adults,
and 17.53-21.14 per million contact lens wearers’,
while a study from the USA estimated the rate of
1.65-2.01 per million®. In the recent decade, fifty-five
cases of AK were diagnosed in the Chicago area of
the United States since June 2003 through the end
of 2006. A contact lens cleaning solution (AMO
complete moisture Plus multipurpose solution) was
identified as risk factor for this outbreak®. Because
Acanthamoeba forms a resilient, dormant, cyst phase
in adverse environments, the treatment may be
difficult, This led to a dismal prognosis before the
development of effective amoebicidal treatment in
the mid-1980s° and early 1990s®’. Despite improve-
ments in diagnosis and treatment, a protracted clinical
course and severe visual loss still occur in over 15%
of patients®. A high index of suspicion remains the
most effective strategy in implementing early treat-
ment, and enabling a favorable outcome. Since the
1980s, there have been large clinical series of AK
reported worldwide - the majority is from Europe™,

%" and America**"*. Not many clinical series

Australia
have been reported from Asian populations' until
the recent report from Singapore which was parallel
to a similar outbreak in the United States'.

The first 2 cases of AK in Thailand were
identified in 1988 and 1990"". In this study, we
present a retrospective review of patients with a
diagnosis of AK treated at Ramathibodi Hospital,
Bangkok between January 1, 1998, and January 1,

2008.

Vol. 24 No. 1 January-June 2010

Patients and Methods

Ten eyes of seven patients with specific cultured
proven AK were included in this study. Medical records
of all patients were reviewed for the following features:
age, gender, profession, predisposing risk factors,
initial diagnosis, duration and treatments before
AK diagnosis, duration of onset, clinical presentation,
treatment and duration of treatment for AK, com-
plications, surgical interventions, presenting and final
visual acuity and length of follow-up. Laboratory data
of patients were retrospectively identified by reviewing
the microbiology laboratory records. The Acan-
thamoeba laboratory investigation included corneal
scrapings, staining with gram and cultures on non-
nutrient agar plates covered with Escherichia coli
that were performed in the Department of Micro-
biology at the Faculty of Sciences, Mahidol University.
Specimens suspected of bacterial or fungal infection
were cultured on blood agar, chocolate agar, and/or
sabouraud dextrose agar to be excluded from the
study. Corneal tissue samples from penetrating
keratoplasty were examined with hematoxylin-eosin
stains and cultured for Acanthamoeba.

After the diagnosis of AK, treatment was hourly
topical administration with polyhexamethylene
biguanide (PHMB) 0.02% and propamidine isethionate
(Brolene® 3M Pharmaceuticals, Pymble, NSW,
Australia) and oral administration with itraconazole
(100 mg) twice daily. Topical administration with
ketoconazole 2%, spersapolymyxin and lesion caute-
rization with Betadine solution® 5% were optional
depending on the ophthalmologist in charge. The
treatment was gradually tapered according to clinical
response. Therapeutic penetrating keratoplasty was
performed for poorly medical controlled cases and
optical penetrating keratoplasty was done when the

disease became quiet for at least 6 months.



Acanthamoeba keratitis: Character and outcome of treatment in tropical area

Results

Seven patients (10 eyes) were identified with a
diagnosis of AK over the 10-year study period (Table
1). The age of patients ranged from 20-52 years
(mean, 26 years old), and five cases were female.
Different professions were identified: 3 accountants,
1 pharmacist and 1 missionary, 1 military and 1
student. Four patients had unilateral involvement
(1 right eye and 3 left eyes), and three patient had
bilateral diseases. The follow-up time ranged from
4 to 87 months.

Predisposing factors

All patients were healthy soft contact lens (CL)
wearers (2-week disposable lens in 3 patients, monthly
disposable lens in 3 patients and one with cosmetic
monthly contact lens). The cleaning system was
composed of multipurpose and rinsing solution in all
cases. An additional risk factor was identified in two
of three bilateral patients (cases 1 and 7) who washed
the eyes with tap water while wearing CL and finally
developed bilateral AK. No other suspicious risk
factors from contact lens care procedures were

evident.

Presentation

Time from onset of symptoms to first presen-
tation ranged from 3 days to 2 weeks with variable
severity of ocular pain and irritation as the most
common symptoms. A disproportionate severe pain
was notified in just two of them. Of the 5 referral
patients, 4 had been treated for SPK and another for
bacterial keratitis. The initial BCVA at presentation to
our hospital varied from 20/50 to HM. Epithelial defect,
superficial punctuate keratitis (SPK), and stromal
infiltration was the common signs. At presentation, a
characteristic ring infiltration was evident in two of

them while the identifiable keratoneuritis which is

strongly suspicious for diagnosis of AK and led to
early treatment was recorded in two cases. Bacterial
keratitis and herpes simplex keratitis (HSK) had been
mistakenly diagnosed as initial diagnosis in 4 cases,
while another one was misdirected to fungal keratitis.
The interval from first presentation at our hospital to

the diagnosis of AK ranged from 5-50 days.

Microbiology

Positive microbiological culture was obtained
from the eye in all patients and 2 were also positive
for Acanthamoeba cyst on smear. In medically
refractory patients who received therapeutic pene-
trating keratoplasty (cases 1, 2 and 6), corneal tissue
samples were submitted for pathology and demon-

strated Acanthamoeba cyst and trophozoites.

Treatment

Initial treatment: Before the diagnosis of AK
was made, 2 of 7 patients had been treated with
fortified topical antibacterial for suspected bacterial
keratitis. They had mainly been given oral acyclovir
and topical 1% pred Forte(r) for suspected HSK;
one with bilateral atypical clinical finding was misled
to fungal treatment with topical amphotericin and
natamycin for several weeks. Treatment for AK was
initially given to two patients (cases 4 and 7) who
presented with characteristic corneal lesions which
led to better final outcome.

For AK treatment, all patients received topical
treatment with polyhexamethylene biguanide (PHMB)
0.02%, propamidine isethionate and systemic therapy
with itraconazole 100 mg twice a day. Five patients
also received topical ketoconazole 2%, and four
received topical spersapolymyxin. Treatment regimens
began on an intensive, alternating hourly basis,
continuously over 24 hours with subsequent gradual

taper over the following weeks, according to the

31



Vol. 24 No. 1 January-June 2010

32 Varintorn Chuckpaiwong, Chatchompoo Vathesatokkit,

Kaevalin Lekhanont, Anun Vongthongsri

01A9(] S5eurel(] BWOONE]D) : AAD s

342 J01mb © U1 POWIOJO( 4

"prq 8ur ([ djozeuoden] © udfoIg “%z0'0 GNHM : I-6-d «

SYIUOW § SyIuow 7| Sypuow 4 SyuowW / sypuow 47 syjuow gy syjuow /8 awny dn-mofjo]
Ak AI-2€/0C k3 1Jo1-001/07 ok I-57/07
oha 1yBL-07/0¢ 240 Jy8L-WH 0F/07 070C (omnyrey yeid) 1) (omnyrey yeid) 1) 040 JyBL-6/0T VAOH [eurf
- - - | s @@D mpaoord ajdur [ uwoneyuedwr 701/dNd 3K WBU- I [endo sSInpasoid g0
JoeIE}ed BUWIOdNE[T JUWIYIEIIP [EUNjAI $183S [E3UI0D
SIBDS [BOUI0D S180S [23UI00 189S [EUI00 189S EUI0D ‘)oIe)ed T89S [BAUI0D “JoIR)Ed TedS [BAUI0D 09[N JUOLINI suoneodndwo)
skep 7zl SO 10y sKep 96 "0 1o SABp ¢pT sKep 61 skep (, SKep 811 skep ¢/7 skep 1 Juaueal) Jo onem(
- Y Od dunaderayy - - (soum ¢€) 3d onnaderay Dd dmnaderayy [e313INg
PTq oulpeag %S
urxAwAjodesiodg urxAwAjodesiodg urxAwAjodesiadg urxAwAjodesiodg
047 9[0ZEU0I0)3Y 047 9]0ZEU0I0JOY 0,7 3]0ZEU0I0JOY 0,7 9]0ZEU0I0Y ‘04,7 3]0ZBU00JOY]
[-4-d -4-d I-4-d I-4-d [-4-d -4-d #1-8-d [BAIPIN
JUUIRAI],
eqaoweyjuLoY Joj amyn)| 1Ko uaumoads [eardins jo ASojoyed ©QAOWEYIUBIY Joj N[ eqoOWejuLdY J0f anjn))| LqOOWEYIULIY 10§ JINM)| eq0WEyIULdY 10j Imn)|  eqaoweyjuesy 10y oxmn) anpd onsousel(]
skep ¢ skep (o skep 97 skep ¢ skep ¢ skep (G skep g SISOUSEIP YV 0} duil],
okd Jo-£9/0¢ k3 1J91-091/07 oka Jo1-001/02
oha 1yBL-67/0¢ 2401481, 4D) 007/ WH STz 05/0¢ ok0 JyBU-NH|  (9sSe]3 YIs) VA enu]
BTy | UDKUIEIEN %S 910 paid %] TAO[IKIY 910 paid %] TAO[IAIY
(jusumean; Yy) g wouajoydury %¢°0 JARD) (juoumean Yy) UIOBNIWE/UT[0ZEJ30'] S189) ¢ X1q0T, UIOTWIEJUAZ /UI[0ZJa0"] JUUERI) [enIu|
SH (v mo pajni) MSH
SV pajoadsns snyje1oy [eSuny STYTjeI0 [eLIaJ0Rq MV pevoadsns| - suneray renojoeq eordAe UOISEIqE [2UI00 STyTjeI0Y [e1Ia)0Rq stsougerp [eniuy
syunoured uonex1j Sun snunourod UO)E)[IJUI [BWIOI)S UOTJeI)[IJUI [EWONS
MdS 100J9p [eroydo MdS ‘snuued ‘uonen|y Suu 10933p [eroyde 103J3p [eroyide 103J3p [ereynda sugig
+ + ++ +4t + + +4t uteq Jo K)11eAdg
A [-uoneji ‘ured SYM [-A PISeaIIap UONRILLIL| SABD -A PIsLaIdop ‘ORI sym z-ured sKep (0]-94a uajjoms A [-uonep ‘ured skep ¢-uoneyin ‘ured swoydwAg Funuasarg
Tepdsoy ynojy
YA |- QuIjoXapesiddg
D EY [Juow [-S1ea} (%¢°0) woexopyodid syyuow 7
€-[e10 ADV ‘00 ADV ‘Uoony] MSH| xowreS :10a5ep [ereypida juaysisiod ouou STIJeIY [B1I0JOBq SUYUOW 7-8189) S auou|-proxajs ‘s1ed} ¢ Xa1qo] Y dS Tendsoy 1no a10jaq Xy
oq 1oq ¥l ¥l ¥l A og pajoaut afg
J1arem dey ‘Kjypuour onows0d-1) Ayuow-1) Aypuowr-1) Yoam-7-1) Yoam-7-1) Aypuowr-1) Torem dey yoam-z-1) S10)08} YSIY
Juapnjs Keypiu JUEUN0OE Kreuorsstur JUEUN0DOE 1soeweyd JUEJUN0dOE 0ISSJ01]
/61 /TS /5T W/ d/ee 15T /LT Jopuan(sik) a8y
L3se) 93se) g ase) b ase) ¢ ase) 7958) 1358
I alqeL



Acanthamoeba keratitis: Character and outcome of treatment in tropical area

clinical response. Twice daily lesion cauterization with
betadine solution® 5% was performed in 1 patient.
Duration of medical treatment ranged from 70 to 273

days.

Complications

Corneal scar was the most common com-
plication related to AK, followed by cataracts in
3 eyes and one each for glaucoma and retinal
detachment. Therapeutic penetrating keratoplasty
(PKP) was required in three patients because of
extensive lesion which responded poorly to medical
treatment. One of these (case 2) experienced recurrent
diseases and subsequently required additional two
therapeutic PKP extending to the limbus and kerato-
prosthesis.

When the eye was quiet, PKP was performed
for optical result in 3 eyes. This was combined with
cataract extraction and intraocular lens implantation
in 1 eye and separate lens aspiration in others. Among
the 3 eyes, one eye had received multiple PKP (case
2) as mentioned above and unfortunately was
complicated by endophthalmitis and retinal detach-
ment required par plana vitrectomy and pneumatic
retinopexy. One eye received glaucoma drainage
device implantation (case 3) for uncontrolled secon-

dary glaucoma related to AK.

Outcome
At last follow-up, best-corrected visual acuity
(BCVA) had improved in six eyes and worsened in
four eyes due to corneal graft failure, dense corneal
scar and cataract. Of the six eyes with visual
improvement, the BCVA ranged from 20/20 to 20/40;
one was a post PKP eye and the other five were
eyes with faint corneal scars. Two eyes with corneal

graft failure obtained a VA of CF.

Discussion

Published studies about AK have been reported
worldwide, the majority were those reported from
the UK. Although the incidence of AK has been
reported to be increased dramatically in parallel with
the growing popularity of soft CL since the 1980s™
and subsequently with the introduction and increasing
popularity of disposable CL (19, 20), not many studies
were reported from Asian populations and the number
of cases was relatively small compared to those
reported from Europe or the USA.

A Medline search revealed 4 large clinical series
in our tropical region; one was a review of 39 non-
contact lens related to AK reported from India in
2000 by Sharma S. et al’’, one was also reported
from India in 2007 by Bharathi JM et al including a
series of 33AK patients seen at a tertiary eye care
referral center in South India”’, another was a series
of 20 patients reported in 2006 from Beijing, China
by Xuguang S et al”®, and another recent one from
Singapore which is a seven-year study of 43 eyes
including the outbreak presented in 2007 by Por YM
et al”®. One remarkable result from these studies
was the different risk factors of AK: previous corneal
injury related to agricultural work was a significant
risk factor in India, while overnight orthokeratology
was the main risk factor in China and contact lens
care was a principal problem-related factor in
Singapore. Few articles have been reported from
Thailand to date.

The first two cases of AK in Thailand were
identified in 1988 and 1990 and were subsequently
reported in May, 2000 by Jongwutiwes S et al from
Chulalongkorn University, Bangkok'’. Another case
series of 5 AK patients was reported from Siriraj
Hospital, Bangkok in 1999'. However, the purpose

was to report treatment outcome of AK with chlor-
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hexidine. In our 10-year-retrospective study, 7 cases
(10 eyes) were identified. The number was relatively
small compared to those from many reports. However,
as we did not perform a culture for Acanthamoeba
routinely except for suspicious cases, we suspected
that some patients of AK could have been included
among a group of culture-negative keratitis patients.

As mentioned previously, contact lens use is
considered as the main risk factor for development
of AK. The incidence of AK in CL wearers has been
reported to range from 20% to 84%°'°*, depending
on the study region. All patients in our series had
been using soft disposable contact lenses, either
2-week or monthly disposable type before the time
of infection. This was different from the risk factors
identified by the retrospective review from India and

China as mentioned previously®'

. All patients in our
series used multipurpose solutions for soft CL and
denied swimming or sleeping with CL. Another
significant risk factor was identified in 2 bilateral
patients who washed the eyes with tap water while
wearing CL. No additional data regarding CL hygiene
and wearing habits are available in the medical
records.

Data from various reports regarding the efficacy
of multipurpose solutions (MPS) against Acantha-
moeba species have shown consistent result. With
no-rub regimen, none of soft CL-MPS could remove
all Acanthamoeba (cyst/trophozoites) from CL or CL
cases, even with 8-hour soaking or following the
manufacturer recommended regimen®?’. Further, data
from a well-conducted study of AK in Scotland have
shown that when Acanthamoeba infection occurred,
the patients’ home water system was frequently (54%)
found to be colonized by Acanthamoeba. Patients
also washed their storage cases in tap water more
frequently than did controls’.

Previous data regarding CL care in our CL-

Vol. 24 No. 1 January-June 2010

related microbial keratitis patients have shown that
among 81 patients, 34% did not practice proper CL
care, and 67% wore CL overnight™ Thus it may be
assumed that apart from CL use, improper CL care
might have been implicated in the occurrence of AK
among our patients. The above data suggested that
increased education regarding CL care could help
reduce the incidence of AK.

Interestingly, three of seven (42.85%) had
bitateral keratitis which was not uncommon®*? but
obviously demonstrated higher incidence in our study
than most previous series (14, 24). Two of them were
the only cases in the series which noticed the contact
lens rinsing with tap water. However, the number of
the cases is too small to draw conclusions regarding
risk factors.

Severe ocular pain disproportionate to the
clinical signs has long been recognized as one of
hallmarks of AK; however, ocular pain was present
variably in different studies which ranged from none

21,2330

to 91% of patients . In our series, ocular pain
was marked in 2 of 7 patients and minimal in 3 of 7
patients. Previous topical medication use, variability
in virulence among strains of Acanthamoeba, as well
as differences in host immune responses, might have
affected the clinical presentation of the disease.
Ring infiltration has been recognized as a
characteristic sign of AK. In our series, 6/10 eyes
showed stromal infiltration in which only 3 of them
had a characteristic ring-shape. SPK has been known
to be a sign of epithelial involvement in early disease.
Apart from stromal infiltration, SPK was also common
in our patients (6/10 eyes) in which 2 of them (cases
1, 3) had been treated for SPK elsewhere for 2 months.
This suggests that AK, in early stages of corneal
epithelial involvement, can be chronic and may present
as SPK for months. Three of our patients had been

misdiagnosed with HSK. The diagnosis in a context



Acanthamoeba keratitis: Character and outcome of treatment in tropical area

of CL wearers of no significant improvement despite
acyclovir treatment should also raise a suspicion of
AK. Interestingly, perineuritis which was found in our
two cases led to diagnosis of suspected AK and
early treatment was successful.

Following the standard treatment regimen, all
patients received a combination of topical treatment
with PHMB 0.02%, Brolene® and systemic anti-
amoebic treatment with oral itraconazole 100 mg
twice daily. Other medication use was optional
depending on the ophthalmologist in charge. There
was no difference in outcome among the various
treatments. After medical treatment, three eyes
required therapeutic penetrating keratoplasty to
remove an extensively uncontrolled lesion. This was
done successfully in two patients. Another patient
experienced recurrences of the disease, and needed
two additional penetrating keratoplasty. Acantha-
moeba cysts and trophozoites were identified
pathologically in all corneal tissue samples from both
patients to confirm the accuracy of culture process
and the diagnosis.

Concerning time to AK diagnosis in our series,
patients with an early diagnosis (cases 1, 4, 7) were
associated with a more successful outcome. In
patients who presented with poor initial VA, however,
after receiving treatment and visual rehabilitation,
good visual outcome could also be achieved. This
result is totally different from a previous study’. PKP
with or without cataract surgery, for an optical reason,
was subsequently performed in a quiet eye of 3
patients. However, two concluded with graft failures
- one previously received multiple therapeutic PKP
and retinal re-attachment surgery, and another was
complicated by secondary glaucoma which developed
previously during a course of AK.

In conclusion, AK is a relatively rare corneal

infection, presented to our hospital in only 7 patients

(10 eyes) during the 10-year period. However, the
results from our study demonstrated the highly
preventable nature of the disease; all incidents were
related to contact lens wear. The data regarding
contact lens care should be obtained from the patient
to discover any risk. And the patient should be
educated about proper wearing and cleaning
regimens. The diagnosis of AK requires a high index
of suspicion, since a small number of patients will
present with a characteristic lesion and ocular pain
can be variable. In early cases, AK may present with
chronic SPK and may partially respond to artificial
tears and topical steroids treatment. The diagnosis
of AK should be kept in mind if the diagnosis of
HSK has been made in CL wearers, especially when
perineuritis was present. Impression cytology and
confocal microscopy are recently considered as
newer, noninvasive modalities to recognize AK in
questionable circumstances®®. Although said to be
devastating, even in patients who presented with a
poor VA, good visual outcome could be achieved if
early diagnosis has been made and prompt and
proper management, either medically or surgically,

has been given.
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