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Acanthamoeba Keratitis - A Diagnostic Challenge
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ABSTRACT

This is a case study of a 23 year old male diagnosed
with Acanthamoeba keratitis. Initial misdiagnosis and
inappropriate treatment lead to increased severity of the
infection requiring surgical intervention. This case
illustrates the complexity of Acanthamoeba keratitis
infection, highlighting the diagnostic challenges which
often begin with misdiagnosis and treatment, the role of
the laboratory in providing confirmatory testing, and
the relevance of patient knowledge related to contact
lens wear and care.
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CASE PRESENTATION

A 23 year old male presented to his ophthalmologist
after experiencing two days of pain and redness of the
right eye. Additional signs and symptoms included
inflammation and some sensitivity to light. The patient
history noted extended wear (30 days) soft contact
lenses, use of Renu contact lens solution, and no
notation about lens wear or a lens care protocol. After
eye examination his condition was diagnosed as
bacterial conjunctivitis. No cultures were taken. The
patient was placed on tobramycin and dexamethasone, a
antibiotic and  steroid ophthalmic
suspension, and advised that frequent application of the
eye drops would be beneficial.

combination
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After one week of therapy there was no improvement.
The patient was in constant pain, radiating to the entire
right quadrant of the head, and experienced increased
light sensitivity necessitating a return to the
ophthalmologist. The clinician stated the patient’s
“cold” was exacerbating his symptoms. Antibiotic drops
were discontinued, and a steroid ophthalmic drop,
prednisolone, was prescribed for use three times a day.
The patient was advised to continue this regime for two
weeks.

During this period the patient had difficulty concen-
trating, blurred vision, pain, and increased sensitivity to
light. The patient decided to seck a second opinion.
The second ophthalmologist noted contact lens wear,
but asked no questions about lens care protocol. After
examination, the ophthalmologist stated this was not a
bacterial infection but a viral infection, and prescribed
trifluridine, an antiviral drug for topical treatment of
epithelial keratitis caused by herpes simplex virus. No
eye cultures were taken. After three days, the patient
showed no improvement. The patient was in constant
pain, and exhibited decreased vision in the right eye (<
50%), and severe sensitivity to light. He returned to the
ophthalmologist who immediately sent him to a corneal
specialist at a major eye center in the area.

After initial examination, the corneal specialist stated
that the infection was not bacterial or viral, but
appeared to be parasitic. At this point, the patient was
questioned about his contact lens wear and hygiene
protocol. He indicated use of commercial lens solution,
discarded lenses every month, but did not discard the
lens case. His routine lens case care protocol was rinsing
the lens case with tap water. Ophthalmic examination
revealed a prominent white ring around the cornea
suggestive of Acanthamoeba sp. infection (Figure 1).
Corneal scrapings and the contact lens solution from
the storage case were sent to the diagnostic laboratory
for culture. Both were positive for growth of Acantha-
moeba sp. A new therapeutic regime was prescribed
utilizing a combination of polyhexamethylene bigua-
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nide (PHMB) ophthalmic drops one drop per hour,
opthalmadine, one drop every two hours, and an oral
antifungal tablet itraconazole one tablet per day.

Figure 1. Patient’s eye: white ring around cornea. (Courtesey of J.

Seedor, MD)

Topical treatments were initially used in an attempt to
cure the infection without surgical intervention. After
the course of topical treatment, a corneal biopsy was
performed to determine if parasites were still present.
The biopsy confirmed the presence of cysts, and no
trophozoites were present in the cornea. This indicated
that the topical treatment was effective in suppressing
the parasite’s progression. The presence of cysts further
confirmed the risk of re-infection without corrective
action. Though not curative in this case, the topical
treatment limited the spread of the parasite further into
the eye. A large graft corneal transplant was performed
to ensure excision of the largest possible perimeter
where cysts remained. The corneal transplant appeared
successful, and two follow-up suture procedures were
performed.

The patient was monitored on a weekly basis for the
first 30 days post corneal transplant. During this period
the patient’s vision improved to 60/40, and he received
prednisolone ophthalmic drops for inflammation and as
an immunosuppressant to avoid graft rejection. Vision
continued to improve until the seventh month post
corneal transplant. At this point, the patient developed
an aggressive cataract as a result of the severe trauma to
the eye over the course of the infection. The common
protocol to correct the effect of the cataract is to
surgically remove the natural lens of the eye and impant

a clear artificial lens. In this particular case, the
physician chose to use a corrective lens, one with
magnification, in order to compensate for some of the
vision loss. The corrective cataract lens was surgically
implanted, and significantly improved the patient’s
vision to 20/30. Due to the nature and size of the
corneal graft, a high degree of astigmatism was present
in the right eye, which was corrected by the use of a
precisely fitted contact lens. Eight months from the
onset of symptoms the patient’s vision was corrected to

20/20.

Acanthamoeba

Acanthamoeba spp. are small, free-living amoebae. Their
phylogenic classification is a Genus within the Kingdom
Protista, Class Lobosea, Family Acanthamoebidae, and
several species have been identified as agents of human
infection.! There are more than 20 species found in the
environment, and A. polyphaga, and A. castellanii are
most often associated with human infection.?
Acanthamoeba spp. are ubiquitous in nature. They are
found in almost all aquatic environments and soil and
have been documented in chlorinated swimming pools,
tap water, water storage tanks, anaerobic materials such
as sludge, feces, many types of soil, and other habitats
with low oxygen content.” Acanthamoeba spp. have been
associated with human infections of the central nervous
system, keratitis, cutaneous lesions and sinusitis and
pulmonary infections.

Chronic Granulomatous Amebic Encephalitis

Acanthamoeba infection of the central nervous system
causes chronic granulomatous amebic encephalitis
(GAE), and is usually associated with patients having a
pre-existing condition such as AIDS, or other chronic
illnesses which contribute to an immunocompromised
state.*>® A chronic infection, GAE lasts more than one
week and sometimes even months after the onset of
neurological symptoms. Most patients infected with
Acanthamoeba of the brain have lowered host
resistance. Predisposing  factors  include  diabetes,
alcoholism,  steroid  therapy, drug abuse, and
immunocompromised individuals. The transmission is
via inhalation of cysts. Excystation occurs quickly, and
the trophozoites penetrate the nervous plexus, cross the
cribiform plate and enter the brain. The cysts are the
infective stage, and characteristics that facilitate infec-
tion are viability in a wide temperature range (-20°C to
56°C), highly resistant to extreme temperature changes,
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disinfection and desiccation. All species that are patho-
genic will grow at 37°C.°

A. culbertsoni is the species most commonly associated
with GAE. It leads to meningeal irritation, coma, and
death. Clinical symptoms include headaches, seizures,
stiff neck, nausea, and vomiting. Granulomatous lesions
of the brain develop and may contain the Acanthaomeba
trophozoites. In rare cases the trophozoites may invade
other areas such as kidney, pancreas, prostate and uterus
where lesions will also develop.’

Acanthamoeba Keratitis

A case of ulcerative keratitis was reported as early as
1974.7% Clinical symptoms resemble corneal herpes
simplex virus (HSV) infection, and many cases have
been initially misdiagnosed as HSV. A non-healing
corneal ulcer is one clinical clue that is associated with
parasitic keratitis, and should raise clinical suspicion of a
possible Acanthamoeba sp. ocular infection.’

Acanthamoeba keratitis (AK) has been increasingly seen
in patients wearing contact lenses, predominately daily
wear, and extended wear soft lenses.”'®!'! Contact lenses
can become contaminated with the organism when
exposed to non-sterile conditions such as tap or distilled
water, dirty hands, saliva, solutions and storage cases
that are contaminated.'>® Early cases were traced to
saline solutions that were “home-made” using salt
tablets and tap water, and poor lens and lens case
hygiene.'"* Another practice that can introduce the
parasite to the ocular region is swimming or use of a hot
tub while wearing contact lenses.’

Contact lens wear increases the ability of the protozoan
to penetrate the cornea. The parasites may decrease the
corneal integrity, and thus provide a foothold for
penetration into the cornea causing an ulcerative
lesion.” Clinical symptoms include severe ocular pain
which increases with exposure to bright light, vision
problems and a prominent white ring around the
cornea accompanied by recurrent corneal epithelial
breakdown.” Cysts are very difficult to eradicate once
established in the cornea where they can reside
indefinitely, and perforation of the cornea can result
with loss of vision."”” Most patients with Acanthamoeba
keratitis do not exhibit other systemic symptoms of
Acanthamoeba infection. However, there have been
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cases reported where Acanthamoeba keratitis occurred
just prior to, during, or after the development of GAE.'

LABORATORY DIAGNOSIS

Direct microscopic examination, culture, and molecular
diagnostic tests are options recommended to confirm
the clinical diagnosis. Corneal scrapings and biopsy are
the optimal specimens for laboratory diagnostic tests. A
microscopic wet mount direct examination of the
specimen is recommended using a warmed slide (35°C).
Parasites will exhibit directional movement, but this is
not always evident in a wet prep. Acanthamoeba
trophozoites range from 15-45 pm with an average of
30 pm, and have distinctive spiny or thorn-like
projections called acanthopodia (Figure 2). There is one
nucleus with a large blot-like karyosome and no
peripheral chromatin.
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Figure 2. Acanthamoeba trophozoite with characteristic

acanthopodia. (Used with permission: CDC-DPDx)

Isolation of the pathogen can be achieved using a non-
nutrient agar plate seeded with E.coli, or other gram-
negative organisms such as Enterobacter aerogenes, which
is recommended when using Culbertson’s Medium for
Acanthameoba. Other medium recommended for axenic
culture are Proteose Peptone-yeast extract-glucose
medium, and Trypticase soy broth medium.’

The media is inoculated with the specimen suspended
in a small amount of Page’s ameba saline.” For corneal
specimens the recommended incubation temperature is
30 °C, and plates are examined daily for 7 days.>'”'
Agar plate cultures of the organism can yield the cyst
form as well as the trophozoite. Cysts typically are

G20z /T aung uo /610°sjose feulnols|a-jurewmy//:dny wolj papeojumod


http://hwmaint.clsjournal.ascls.org/

CLINICAL PRACTICE

round with a single nucleus and large karyosome. They
are double-walled with an inner polyhedral cyst wall
and a wrinkled outer wall. Tracks on the agar plate
formed by the directional motility of the trophozoite
can be observed (Figure 3). Cases have been reported
with negative corneal scraping culture but positive
culture of contact lens cases. A positive culture of the
case may suggest Acanthamoeba infection, but does not

confirm Acanthamoeba infection.'”***!

Acanthamoeba, as well as other free-living amoeba, will
grow very well in various mammalian cell culture lines.
The shell vial technique used in viral isolation provides
a good environment, and the cytopathic effect (CPE)
observed is similar to what is produced by viruses.” One
report of an Acanthamoeba infection of the eye that lead
to meningoencephalitis states that the infection was
misdiagnosed because of the typical viral CPE observed
in cell culture.®

!

Figure 3. Tracks on agar plate caused by Acanthamoeba troph. 40X
(Courtesey of K. VanHorn, PhD)

Various staining methods have been recommended for
corneal scrapings and cytological specimens of corneal
tissue. Hemacolor stain (Harleco, a division of EM
Industries, Inc) is useful for permanently stained smears
of corneal scrapings, and fluorescent stains such as
calcofluor white and acridine orange can be used to
stain cytological specimens. Giemsa stain also works
well for corneal scrapings. Other types of histological
stains  include Periodic Acid  Shiff, Gomori's
methenamine silver, or trichome.**?

Direct fluorescent antibody (DFA) stains are used in
referral and research laboratories as an aid for species
differentiation, but these are not commercially available.
Molecular detection methods including PCR and
fluorescence in situ hybridization have been reported
with varying success.”**?* PCR is also used by referral
and research laboratories to identify free-living ameba to
the species level. Several PCR detection methods have
been reported in the literature as being successful, but
these are not commercially available. A triplex PCR
assay that can differentiate Acanthamoeba from the
other free-living amoeba associated with human
infection, namely Naegleria and Balamuthia, utilizes a
design to detect a wide range of Acanthamoeba
genotypes. This is in contrast to other assays which
detect only one genotype.”**

DISCUSSION/CONCLUSION

In the case presented, several factors must be considered
related to the patient, the clinician, and the
laboratorian. Retrospective discussion with the patient
revealed that the patient was not aware of the proper
protocol for lens care. His failure to follow the proper
protocol for lens wear, cleaning, storage and general care
played a significant role in the onset of infection. The
patient, though using proper cleaning protocol and
discarding lenses every month, was not aware of the
importance of cleaning the lens case or discarding the
lens case monthly. Rinsing the case with tap water, a
natural reservoir for this free-living amoeba, as his
routine hygiene protocol probably introduced the
parasite into the lens case environment. Once in the
case, even with appropriate commercially prepared lens
solution being used to store lenses, the parasites could
adhere to the lens and thus could be introduced into the
eye upon daily lens insertion.

Ocular infections with Acanthamoeba spp are often
misdiagnosed, as occurred in this case. Early
manifestations resemble those of infections with herpes
simplex virus, bacterial infections such as Pseudomonas
sp. or fungal infections, which contributes to
misdiagnosis and delay in appropriate treatment.
Topical steroid treatments can exacerbate pathogenicity,
so treatment of inflammation with ophthalmic steriods
should be. accompanied by adequate amebicidal
therapy.”” There is evidence that topical steroid
treatment might mask the radial keratoneuritis and
pseudodendritic lesions that are characteristic in early
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3 TIn this case, initial

stage Acanthamoeba keratitis.
treatment of the infection involved aggressive use of
ophthalmic steroid drops which may have contributed
to exacerbating the infection and masking the

characteristics symptoms.

National and international outbreaks of Acanthamoeba
keratitis have been reported in the literature.”?"3>3334
An increasing number of cases have been reported in
the United States between 2004 — 2007. Investigation
of cases revealed a commonality of using Complete
Moisture Plus (CMP) solution (Advanced Medical
Optics, Santa Ana, CA, USA).”> Though the investi-
gation did not find the solution contaminated with
Acanthamoeba, it was hypothesized that the anti-
Acanthamoeba efficacy of the solution was, in some
way, compromised.’”

It has been noted that the Acanthamoeba keratitis
outbreak of 2004-2007 was similar to a Fusarium
keratitis outbreak in 2004-2006 involving CMP
solution and ReNu with MoistureLoc (Bausch &
Lomb, Rochester, NY, USA).”* Researchers at Wright
State  University Boonshoft School of Medicine,
Dayton, Ohio, USA conducted experiments with
several contact lens solutions including Renu with
MoistureLoc. Experiments demonstrated that Renu lost
fungistatic activity at a higher rate than other solutions
when exposed to prolong periods of increased
temperature.” It was suggested that improper
temperature control may have contributed to the
Fusarium keratitis outbreak.” These findings align with
the Food and Drug Administration inspection of the
Bausch & Lomb Greenville facility which manufactured
Renu. The FDA cited the facility for inadequacies in
temperature control during production, storage, and
transport of its products in and beyond the plant.*

Clinicians need to consider Acanthamoeba sp. as a
possible infectious cause in patients who wear contact
lenses. The patient history, with specific questions
related to contact lens wear and care protocol, can
contribute to the consideration of Acanthamoeba as a
possible infectious agent. In this case study, initial
patient history noted only that the patient wore contact
lenses. No questions were asked about lens care, and the
reports from the first two physicians contained no
specifics about the patient’s lens care protocol. Contact
lens wearers need to understand the importance of
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appropriate lens wear and care protocol in minimizing
the chance of lens and lens case contamination with
Acanthamoeba. Though the intent is not to scare the
patient, knowledge is the most important strategy in
preventing infection.

Some laboratorians may not be aware of the appropriate
identification procedures for the free living amoeba,
such as wet prep, permanent stain and culture, and the
possibility of free-living amoeba as parasitic agents of
disease. Awareness, knowledge and identification
protocols for these parasites can increase a medical
laboratory scientist’s effectiveness in consulting with
clinicians on the potential of free-living amoeba such as
Acanthamoeba spp. as parasitic agents of infection. As
with all laboratory diagnostic tests, and particularly in
microbiology, communication is essential. Patient
history can be a vital component for the medical
laboratory scientist as a guide to organism identifi-
cation. Pertinent patient history can aid the laboratorian
in the decision-making process related to diagnostic test
selection, and potentially infective agents that may be
unique or not commonly encountered.
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