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Objective: Review the clinical characteristics, diagnosis, treatment and visual
results in patients diagnosed with Acanthamoeba keratitis (AK). Demonstrate the
importance of early diagnosis and of prompt and effective treatment.

Material and methods: Retrospective study of 14 eyes in the same number of
patients diagnosed with AK, treated at Centro Visiyn between July 2008 and June
2012. All the cases were confirmed by smear and/or culture. Two groups were
established: early and late diagnosis. Treatment was carried out with propamidine
and polyhexamethylene biguanide. After the infection had been eliminated, final
visual acuity and duration of treatment were recorded.

Results: The most frequently affected group was aged between 21 and 40 years (9
cases). Only two eyes (14.3%) were correctly diagnosed initially as AK. Eleven
patients (78.6%) were contact lens wearers. The most common sign was diffuse
infiltrate (62.3%); perineural infiltrate was only seen in one case. Five patients
were diagnosed within the first thirty days (early diagnosis group) and nine cases
were diagnosed later (late diagnosis group). Median visual acuity in the early
diagnosis group was 20/40, and in the late diagnosis group it was 20/400. The
median duration of treatment in the early diagnosis group was six months, and in
the late diagnosis group it was ten months.

Conclusions: The majority of the eyes (85.7%) were initially erroneously classified
as keratitis resulting from other causes. When AK is diagnosed early there is a

biguanide; propamidine.

Introduction

Acanthamoeba is an opportunistic, free-living non-
parasitic amoeba which lives in soil, all types of water
(fresh water and saltwater) (1,2), and in saliva. For this
reason, there is an elevated potential for infection. This
high exposure is confirmed by the fact that more than
80% of immunocompetent individuals possess serum
antibodies against Acanthamoeba (3). A total of 24
species have been identified, but only certain genotypes
are pathogens. The precise mechanism for corneal
infection is not known. It is believed that it is related
to several factors, including epithelial trauma, a large
inoculum of organisms and defense mechanisms of the
host.

Acanthamoeba keratitis (AK) was first described in
the United States in 1973, in a post corneal trauma case
(4). The link between the use of contact lenses (CL) and
AK was described in 1984. At first the main risk factor
described was the use of CL in environments containing
contaminated water. Subsequently, it was found that
keratitis was also associated with the use of homemade
diluted saline solution used to sterilize contact lenses.
All types of CL have been linked to AK (5), but it is the
prolonged use of daily wear soft contact lenses (SCL)
which represents the greatest risk (6, 7). It is now known
that this infection can also occur in non-contact lens
wearers (8, 9).

AK has been identified in practically every part
of the world (10-15). It begins through contact
with contaminated water, both in healthy and
immunocompromised individuals. It can also occur
after corneal injury involving vegetable matter (16).

better visual prognosis, and also prolonged treatment will not be necessary. .

Materials and methods

All the patients diagnosed with AK and examined
by Centro Visiyn between July 2008 and June 2012
were included in this study. Clinical and microbiological
histories were reviewed retrospectively.

The following variables were taken into consideration:
age, gender, predisposing factors, duration of symptoms,
prior diagnosis and treatment, ocular findings at the time
of examination, treatment and final vision obtained.

In all patients a microbiological study was made which
was consistent in the following terms: Gram, Giemsa and
PAS staining; blood agar cultures; Sabouraud and non-
nutrient E. coli enriched agar. All organisms, including
Acanthamoeba, were identified using standard procedures.

Those patients with less than one month since the
onset of symptoms were classified as early diagnosis cases,
while the rest, with more than 30 days, were classified as
late diagnosis cases.

Once diagnosis had been made through microbiological
study, treatment was begun with 0.2% polyhexamethylene
biguanide (PHMB) and 0.1% propamidine isethionate.

In order to compare the post-treatment visual acuity
and duration of treatment of the two groups —early and
late diagnosis- the non-parametric Wilcoxon rank-sum
test was applied. In both cases, the referential significance
level was o = 0.05. The statistical treatment of the data
was carried out using the STATA 12.0 version package.
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Results

Over a period of four years, fourteen eyes were
treated, belonging to the same number of patients. There
were an equal number of male and female patients (7:7).
The average age was 24.9 years, ranging from 14 to 40
years. Young adults aged between 21 and 40 were the
most frequently affected, with a total of nine cases found
in this group (64.3%). Table 1 shows the distribution of
patients according to age and gender.

Table 1. Demographic data of patients

Category
Patients Early Late Total
Gender
Male 2 5 7
Female 3 4 7
Age
0-20years 1 3 4
21-40years 4 5
41-60years 0 1 1
>60years 0 0 0
Average age 23.7 25.6 24.9
Ne of patients 5 9 14

At the time of the first examination, twelve patients
(85.7%) were incorrectly classified as bacterial keratitis.
Nine cases were treated as bacterial keratitis (64.3%),
two cases were treated as viral keratitis (14.3%) and one
case received antifungal treatment. One of these patients
even received topical corticosteroids. Only two of the
eyes (14.3%) were diagnosed correctly as AK.

Fig.1. Patient with Acanthamoeba keratitis in an earl epithelial state

Eleven patients (78.6%) were SCL users, and four
of these reported that they had not followed the correct
cleaning and replacement protocols. Three patients
(21.4%) were not CL users, but reported the following
related circumstances: vegetable origin trauma, fall of
a drop of milk from a dairy produce storage tank, and
bathing in water stored in a cistern.

Table 2. Clinical signs

Early Late Total
diagnosis | diagnosis

Average range of 2.4mm 4.14mm 3.35mm
the diameter of 0.5-3.6 20-5.2 0.5-5.2

the lesion> mm mm mm
Ring infiltrate 2(14.3%) | 4(28.5%) | 6(42.9%)
Diffuse infiltration | 2(14.3%) | 7(50.0%) | 9(62.3%)
Perineuralinfiltrate | 1 (7.1%) 0 1(7.1%)
Endothelial plate | 2(14.3%) | 2(14.3%) | 4(28.5%)
Hypopyon 1(7.1%) 4(28.5%) | 5(35.7%)
Pseudodendrites | 3(21.4%) 0 3(21.4%)

In all cases the condition was unilateral. The patients
displayed the following symptoms: photophobia, tearing,
ocular pain —in some cases very intense- and decreased
visual acuity. The most significant symptoms, detected
using a slit lamp examination, are described in Table 2.

Diffuse infiltration was the most frequent symptom
(62.3%). Ring infiltration, albeit partial in some cases,
was found in six eyes (42.9%). Hypopyon was observed
in five cases (35.7%). Pseudodendritic keratitis, which is
often confused with herpetic keratitis, was seen in three
eyes (21.4%). Finally, perineural infiltrate, sometimes
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Fig.2. Patient with Acanthamoeba keratitis in a late state

considered the result of pathognomic amoeba infection
(17), was only observed in one case (7.1%).

In all cases diagnosis was based on demonstration in
the laboratory of Acanthamoeba cysts or trophozoites in
the smear and/or positive culture of the samples obtained
through a corneal scrape, following topical anesthesia. In
four cases, (two early diagnoses and two late diagnoses)
it grew in a form associated with S. epidermidis.

Five patients were diagnosed within the first thirty
days of evolution and were classified as early diagnosis
patients (Fig. 1). Nine patients, with more than thirty
days of illness, were classified as late diagnosis patients
(Fig. 2).

Treatment was begun as soon as the presence of
amoeba was confirmed. The frequency of treatment was
related to the duration of infection. In early diagnosis
cases Protocol A was used (Table 3). In late diagnosis
cases Protocol B was used (Table 4).

The application of these protocols was flexible, given
that both groups continued to receive treatment until
they were considered cured. In twelve of the fourteen
patients, the infiltration was resolved with the treatment
described. In two late diagnosis cases, because of the
seriousness of the symptoms, the condition was treated
with a conjunctival flap, with the flap maintained for a
period of between six and eight weeks.

Table 3. Protocol A, indicated for early diagnosis cases

Table 4. Protocol B, indicated for late diagnosis cases

First 72 hours: Every hour
Day Every hour
Night
From day 4 to day 8:
Day Every 2 hours
Night Every 4 hours
From day 9 to month 3 8 times a day
(by day only)
From month 4 to month 6 6 times a day
(by day only)
Maintenance dose 4 times a day
Duration of treatment Average of 12 months

In cases where associated bacterial infections were
found, 0.3% gatifloxacin eye drops were used. In all the
eyes 1% topical atropine was employed. In none were
topical corticosteroids indicated. In the majority of
patients a conditional oral analgesic was recommended.

Table 5. Post-treatment visual acuity

Start of Minimum Median Maximum
treatment value value
Early 20/20 20/40 20/60
Late 20/40 20/200 fc3m

First 48 hours:
Day Every hour
Night Every hour
Day 3 to day 5 (by day only) Every hour

Day 6 to day 30 (by day only) Every 2 hours

From the second month Reduce according to case

Maintenance dose 4 times a day

Duration of treatment

Average of 6 months

Z=2.497 p=0.0125 (unilateral)

In early diagnosis cases pre-treatment visual acuity
fluctuated between 20/40 and 20/100; in late diagnosis
cases between 20/60 and a 1 m finger count (fc). The
median post-treatment visual acuity of the first group was
20/40 and in the second 20/200 (p = 0.0125) (Table 5.).
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An evaluation was also made of the duration of
treatment necessary for achieving elimination of the
microorganism. In cases where treatment was initiated
early, the median was six months, and when treatment
began late the median was ten months (p=0.0045)
(Table 6).

Table 6. Duration of treatment

Start of treatment Minimum Median Maximum
value (months) value
(months) (months)
Early 0.7 6.0 6.0
Late 6.0 10.0 20.0
Z=2.838 p =0.0045 (unilateral)

Discussion

Acanthamoeba is a protozoan that resists a number
of environmental conditions. In unfavorable conditions
it changes its phenotype and transforms itself into a cyst
(18). The cystic form is resistant to a number of agents,
which represents a serious problem when it comes to
treatment. When conditions become favorable again, the
cysts return to their infective trophozoite form, leading
to renewed tissue infection.

Acanthamoeba keratitis should be considered in
cases of corneal trauma associated with contaminated
soil or water, and in all contact lens users. This diagnosis
should also be taken into consideration when the onset
is slow, and if there is a failure in the response to first-
line therapy for bacterial keratitis or herpes simplex,
including when there has been a positive culture for these
organisms. In this study S. epidermidis co-infection was
found in four cases (28.6%).

The majority of infected patients are young adults.
We observed that 64.3% of cases occurred in patients
aged between 21 and 40 years, regardless of the gender
of the patient.

The majority of cases (85.7%) had been classified
erroneously as keratitis due to other causes. This led to a

delay in appropriate treatment. That iswhy it isimportant
to be familiar with the clinical characteristics of AK and
be open at all times to an alternative diagnosis (19). Nor
is it certain that this infection is always associated with
the use of contact lenses (20), given that 21.4% of cases
occurred in other associated circumstances.

All our patients had a unilateral condition.
Uncomplicated AK presents a common progressive
epithelial to stromal pattern. The majority of patients
complain of pain, photophobia and tearing. In early AK,
the pain is usually severe and disproportionate to the
clinical signs, but the absence of pain does not preclude
diagnosis (21). In this study, across all patients, the most
frequent sign was diffuse infiltrate (62.3%), followed by
ring infiltrate (42.9%) and hypopyon (35.7%).

The clinical characteristics of AK typically vary in
accordance with the duration of the condition. In the
early stages punctate keratopathy, pseudodendrites,
epithelial or sub-epithelial infiltrations and perineural
infiltrate, with ring infiltrate, may be observed. In this
research pseudodendrites were observed in 21.4%
of cases, and perineural infiltrate in just one patient
(7.1%). This type of infiltration occurs as a consequence
of the clustering of trophozoites around the nerves, and
it is considered practically pathognomonic. In this stage
anterior uveitis is uncommon.

The more advanced condition is characterized by ring
infiltrate, ring-like ulceration, secondary sterile anterior
uveitis and hypopyon (Fig. 3). Sometimes a disciform
reaction or the presence of endothelial plates may
lead to corneal edema. Hypoesthesia and pericorneal
infiltrates may also occur. In our study, half the eyes
exhibited diffuse edema, and 28.5% ring infiltrate or
hypopyon. In this stage, progression is more common
to more severe forms, such as scleritis, the formation of
abscesses, cataracts, corneal melting and/or perforation,
and posterior segment inflammation.

The definitive diagnosis in all cases was made based
on a smear and/or culture. In our context we do not have
access to amoeba DNA sequencing through polymerase
chain reaction assay (PCR).

Fig. 3. 14 year-old female, contact lens using patient with advanced Acanthamoeba keratitis. Ring infiltrate and mild hypopyon
can be observed on the left. On the right, the same eye is shown after treatment, where a central leucoma scar with some blood

vesselscan be seen.
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Treatment was begun as soon as the presence of
the amoeba was confirmed. Frequency of treatment
was related to the duration of infection. In early cases,
Protocol A was used, and in late cases Protocol B was
used, although application of these was flexible. In all
cases treatment was continued until it was established
that the condition had been cured.

To date, there are no approved licensed drugs for AK
in any country. Trophozoites are susceptible to many
available chemotherapeutic agents, such as for example:
antibiotic, antiseptic, antifungal, antiprotozoal, antiviral
and antineoplastic agents. But persistent infection is
associated with the presence of cysts, and very few drugs
are effective against these. Only cysticidal substances are
considered effective in anti-amoebic treatment.

Currently, diamidines and biguanides are the most
effective in vitro cysticidal drugs, and their use is
supported by a significant series of cases (22, 23). The
biguanide used in this study was 0.02% (200ug/ml)
polyhexamethylene biguanide (PHMB). Concentrations
higher than 0.02% have been used by other authors
in resistant cases (24). Biguanides interact with the
cytoplasmic membrane, producing a loss of cellular
components and inhibition of respiratory enzymes. In
vitro studies have shown that PHMB —in common with
chlorhexidine- offers greater amoebicidal and cysticidal
activity than the other drugs studied. Biguanides are
first-line drugs in treatment for this keratitis, and an
addictive or synergistic effect is believed to exist with
diamidines (25).

The available diamidines are propamidine isethionate
and hexamidine. The drug used in our patients was 0.1%
propamidine. The cationic properties of diamidines
induce structural changes in the membrane which affect
cellular permeability. When they penetrate the amoebic
cytoplasm, a denaturation of the cytoplasmic proteins
and enzymes is produced. While it is effective against
trophozoites and Acanthamoeba cysts, propamidine
should not be used as a single treatment for this
condition (26). Diamidine is well tolerated by ocular
tissues, although over a prolonged period it may lead to
toxic keratopathy.

In all the eyes topical 1% atropine was used. In cases
associated with bacterial infections, 0.3% gatifloxacin
topical eye drops were indicated.

Post-treatment median visual acuity was better in
those cases treated early (20/40) than in those cases
treated late (20/400) (Fig. 4), representing a significant
statistical difference (p=0.0125). The median duration

- '
Fig. 4. 28 year-old, male, contact lens using patient, with
advanced Acanthamoeba keratitis. A thick leucoma can be seen
occupying almost the entire post-treatment central cornea

of treatment in early diagnosed cases was six months, and
in late diagnosed cases duration was ten months. This
difference is also statistically significant (p=0.0045).
All of the above demonstrates that AK represents a
considerable challenge in terms of clinical treatment.
If it is diagnosed early, in addition to the potential for
better visual recovery, a shorter treatment period will
also be necessary. These findings are consistent with
those found by Dartet al (26).For that reason, in order to
ensure a good result, a rapid early diagnosis is essential.
If treatment is delayed for more than three or four weeks
the prognosis worsens.

A link has been proposed recently between riboflavin
and ultraviolet radiation (cross-linking) in the treatment
of AK, given the potent tissue oxidizing action (27-29),
which represents a promising option to anti-infection
medical treatment in cases of infectious refractory
corneal disease (30,31).

The prevention of AK is the best treatment. Contact
lens using patients should be carefully educated in the
proper use and care of contact lenses. Use of contact
lenses in swimming pools, jacuzzis or at the beach is not
recommended. Contamination of rigid contact lenses
with saliva should be avoided. In addition, this condition
should be treated by a professional with experience in
dealing with such cases.
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