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Abstract: We present the case report of the first identificatiodcdnthamoebas a
causative agent of keratitis in the Slovak Republic. For the first Awenthamoebap.

Group Il was isolated from a 53-year-old patient with keratitis, which was manifested
after an injury of the right eye. A delayed visit to a physician as well as a late diagnosis
of the illness led to the advanced stage of eye disease. As the treatment with itraconazol
and cornea transplantation showed no result, enucleation of the eye was decided.
Acanthamoeba ludgunensigas also the causative agent of keratitis in a 39-year-old
patient wearing contact lenses. His complaints occurred a month after bathing in a
thermal swimming pool. The symptoms presented in the left eye were those of herpetic
keratitis, and led to a cloudy cornea with circular infliltrate and poor vision. A prompt
clinical and laboratory diagnosis, along with treatment with propamidine-isetionate
resulted in a significant improvement of the eye condition. Contact lenses were
probably related to another caseAmfanthamoeberatitis. The patient, a 15-year-old

girl, kept wearing contact lenses during bathing in various swimming pools and in the
sea; her contact lenses were also regularly washed under tap water. Due to the fact that
cysts ofAcanthamoebasp. group Il were found in the contact lens solution, this is
presumed to be the source of the eye infection.
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INTRODUCTION disorders or in immunocompromised patients, in healthy
people, amoebic keratitis is mostly the result of amoebic
Free-living ubiquitous amoeba of the geAgsinthamoeba cornea colonisation.
are under medical attention, not only as causative agentsSpecies of the genu#dcanthamoebaare free-living
of chronic infection of the central nervous system protozoa spread world-wide. Their life cycle has 2 forms:
granulomatous amebic encephalitis (GAE), but also @ophozoite and cyst. They occur practically everywhere:
causative agents of serious, eye devastating diseasesoil, dust, all kinds of water - drinking water, lakes,
While the GAE occurs more often in children with mentativers, thermal and brackish waters or in the sea. We can
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find them in heating, air conditioning and moisturisindpy a wooden splinter and did not pay it any further
systems, even in dialysing and contact lens media. It hagention. Due to increasing pain and worsening visual
been proved that under certain conditidsanthamoeba acuity, in August 1999, he visited an ophthalmologist
species could become a reservoir of virulent bacteria wfho locally treated the keratitis. But after progression of
the genusLegionella even in domestic water sourcesthe disease, he was admitted to hospital in October 1999.
[20]. Under unfavourable conditions, the trophozoite¥isual acuity of the right eye became so poor that the
revert into inactive cysts, and thanks to them thpatient was able to count fingers only at the distance of 2
Acanthamoebas able to withstand extreme environmenmetres. A semilunaris lesion was found on the corneal
conditions (-20 to 42°C). Both mentioned forms occur iepithelium and several whiteish lesions on the
the epithelium of the invaded cornea [19, 21, 22, 37]. Thendothelium. In the anterior eye chamber, a mild
eye could be infected by direct contact with amoebmflammation was present, pupil reaction was slower,
through an injured cornea, by contaminated water, air undus reflex was darkened, and retinal details were not
contact lenses. The incubation period is unknown. visible due to changes in the anterior chamber. Intraocular
Acanthamoebéeratitis is a chronic infection of cornea.pressure was normal. The patient suffered severe pain
Man may be infected regardless of gender, age or racadiating to the forehead. The left eye stayed intact. Apart
The long developement and unilateral presentation afmm the medical finding of eye, there was an itching rash
typical for the disease occuring as a result of the direoh the skin of the whole body, which was diagnosed and
invasion of amoebae into the eye tissue, and penetratibistologicaly verified as pemphigus herpetiformis. The
to the corneal epithelium. In many cases, a small lesion pétient noticed the occurrence of the skin disease shortly
the cornea could present a point of entry for the amoelazgfore the eye incident. Treatment by antibiotics was
which could, for example, be caused by previous infectiogtarted: amoxicillin with clavulan aci®{5 mg daily for 5
of herpes simplex, bacteria, fungi, trauma of eye, or smalhys) later, due to unchanging medical findings,
bruises caused by contact lenses. Amoebae could entgrrofloxacin was used (500 mg daily for 10 days).
the eye during swimming in contaminated water or b@entamycine (eye drops) was applied locally for 3 days,
incorrectly kept and disinfected contact lenses. Withothen ofloxacine (eye drops) for 12 days. Dexametasonum
an early diagnosis and specific therapy, a painful keratitigas also applied (500 mg per day for 10 days) and
develops and on the cornea there appears an archedatopinium sulfuricum 1% drops for the whole duration of
circular infiltrate with ulceration. After the ulcer hospitalization. The skin was treated by loratadine tablets
perforation, a serious eye inflammation could result ifonce daily) and triamcinoloni acetonidum cream locally.
damage to the eye and a threat to the eyesight [1, 2, 11Puring hospitalization, haematological, biochemical,
13, 21, 33]. microbiological and immunoserological tests were carried
Since Acanthamoebakeratitis was first diagnosed in out on the patient. Generally, no significantly increased
1973 [17], the number of cases has grown steadily. BRP (under 5000 mg/l), positive rheumatoid factor by
dramatic increase is recorded after the year 1980 Iatex screening (RF turbidimetrically 48.500 1U/ml) were
relation to increased frequency of the use of contacécorded. All other tests were negative. Objectively, no
lenses [35, 42], and also due to improved diagnostjmositive progress of the eye status was recorded during
methods. Contaminated lenses are usually the first stephospitalization. The patient was complaining of
the pathogenesis dicanthamoebakeratitis. In contact intermittent eye pain and worsening of visual acuity to
lenses usersAcanthamoebakeratitis occurs 20 times counting fingers right before the eye. The intraocular
more often compared to people who do not use contgmtessure of the affected eye moved in the area of higher
lenses. For example, in Great Britain the occurrence wvélues, and due to this acetazolamidum tablets were
Acanthamoebakeratitis in people who do not wearapplied. Strong, mixed injection of the eye persisted, the
contact lenses is around 1.20 in #lion of adult people, cornea was strongly edematous, the precipitates of
and around 20 in a million of those who wear contacndothelium were unchanged, and in the anterior chamber
lenses [29]. In the USA, the occurrence in contact lenséisere was a thick inflammatory reaction. The status was
users is significantly lower (1.36 in aillion). The real defined as idiopathic necrotising sclerokeratolysis of the
occurrence ofAcanthamoebderatitis is probably higher right eye. Within approximately 3 days, the cornea ulcer
[10]. perforated along with a small iris protrusion. The visual
The most significant factors fékcanthamoeb#eratitis  acuity worsened regarding hand movement closely to the
- corneal trauma and contact lenses are related with thge. After reepithelising of the cornea ulcer and taking a
first isolations of amoeba of the genisanthamoebas picture of the leucoma on right eye (Fig. 1), a
causative agents of human keratitis in the Slovakymptomatic treatment - atropinium sulfuricum drops and

Republic, of which the case histories are presented. hypromelosum, plus acidum boricum plus natrium
tetraboricum drops was started.
CASE DESCRIPTION Because this treatment did not improve the clinical

finding, we focused our attention on possible
Case 1.In April 1999, a 53-year-old man thoroughly Acanthamoebaetiology of the keratitis. In December
rinsed his right eye in a disused unkept well after traum999, we inoculated the cornea scratch on plates with NN
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Figure 1.a. Case 1. Appearance of ring corneal ulcer in aright eye; b. Case 1. Trophpzaihttfamoebap. group lll; c. Case 1. Protargolstained
Acanthamoebap. group Il cysts; d. Case 2. Circular corneal infiltrate in a left eye; e. Case 2. Trophgasdihttfamoeba lugdunensfs Case 2.
Protargolstained\canthamoeba lugdunengigsts; g. Case 3. Corneal infilirate in pattern of stripe in the right eye; h. Case 3. Corneal infiltrate in
pattern of stripe in the left eye; i. Case 3. Cystednthamoebap. group Il.

agar with a suspension of heat-inactivaiedcoli. After  regression of pain and temporary improvement of vision.
48 hrs incubation at 37°C, we microscopically observefifiter keratoplasty carried out without any result, we
the trophozoites and, after 10 days cultivation the amoelacided tu enucleate the globe.

cysts as well, which, according to morphological

characteristics we identified a@canthamoebap. group Case 2.In May 2001, a 39-year-old man was treated at
Ill. (Fig. 2-3). A biopsy sample from the cutaneous lesioan eye clinic diagnosed with keratitis profunda in the left
was microscopically and culturally negative. Due to theye of unclear etiology, similar a herpetic infection. The
advanced stage of the disease, itraconazol was applpatient used to wear contact lenses (type for 14 days
(200 mg daily in 2 doses for 5 weeks), as well awear) for several years, which he regularly tended. In
loratadinum tablets, ibuprofenum 400 mg tablets asnamnesis, he quoted bathing in a thermal pool with
needed. Locally we applied polymyxin B plus neomycindenses approximately one month before the first
plus phenylephrin, hypromellosum drops 5 times dailgymptoms. Subjectively, he felt severe stabbing pains in
into the conjunction lobe of the right eye. Subjectivelythe eye, photophobia and vision deterioration. Symptoms
the patient felt a partial improvement, confirmed bywere: significant eye redness, cornea containing circular
checks repeatedly carried out in January 2000 hyfiltrate measuring 4 mm, and deterioration of vision
cultivation samples from cornea on NN - agar presence (Fig. 4). The illness did not respond to topical therapy
Acanthamoebap. group Ill. Because of these results, wavith aciclovirum (cream) and corticoids. The right eye
continued the therapy with the mentioned preparatiodid not show any signs of pathogenous changes.
Control examination after the therapy in April 2000 dicCultivation of the eye swab revealed a polyresistent strain
not prove the presence of amoeba in the samplesf.Pseudomonas aeruginosend Pseudomonasp. Local
According to the well-developed stage of the disease, theerapy was applied to the patient by ofloxacine (eye
treatment brought very slow improvement — subjectivdrops) every 10 minutes, in combination with cephazoline
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(eye drops) and intravenously ciprofloxacine (100 mgeterminated according to the cysts morphology as
every 12 hrs). The local therapy was complemented Acanthamoebap. group Il. (Fig. 9). Encystations were
enema of the conjunctiva pouch with 2% poridonunobserved on the 7th day; however encystations did not
iodinatum (3 times daily) and by 1% homatropine. Due toccur during passage on fresh NN - agar. Therapy with
no improvement in the clinical finding, we focused orpropamidine isethionate (Brolene drops, 5 times a day), in
potential infection byAcanthamoeba Cultivation of a combination with neomycine and aciclovir was started.
corneal scrape on NN agar wHscherichia colirevealed After 2 months, lacrimation and sensitivity to light
massive findings of amoebae, identifieddmsinthamoeba stopped, eyes were without redness. The patient felt
lugdunensis(Fig. 5-6). On the basis of this result, thebetter, vision was also improved, in right eye to 5/5, in
treatment with itraconazol was started, this being the onlgft eye to 5/10, and infiltrates became smaller.
available drug at the time. After acquiring propamidine
isethionate (Brolene), this was applied in 0.1% MATERIAL AND METHODS
concentration as eye drops every 30 minutes and as a
cream at night, in combination with ofloxacine (eye Corneal scrapes and contact lens solution were
drops) and cephazoline (eye drops). Iltraconazole wasltivated on 1.5% NN (non-nutrient) agar (Bacto Agar,
discontinued because it created a whitish deposit on tBefco) with a suspension of heat-inactivatégicherichia
edges of the cornea defect and signs of slowingpli [43]. Plates were examined microscopically for the
epithelisation. In the course of 3 weeks, an improvemeptesence of amoeba daily during 10 days.
was noted, severe ocular pain was regressed and visiondentification of amoebae was made on the basis of
improved — the patient saw the fingers at a distance ofr@orphological criteria after Page [26] and Pussard & Pons
m. Repeated cultivations of the corneal scrapes did @8] using protargol warm impregnation of cyst walls and
reveal any amoebae. The local therapy was utilized unBIAT Ag r for cyst pores visualisation.
August 2002 because signs of initiation of satelite
infiltrations occured when we tried to stop the treatment. Warm impregnation. Cysts suspension from older
The condition of the eye continued to improve, the corneaulture was mixed with glycerol - albumin on a slide and
cleared (Fig. 7), and significant improvement of visiorixed for 2 hours by Clark fixation mixture [26]. After a
was noted (counting fingers at a distance of 0.5 m). Th#hort rinse in distiled water, the samples were
healing of the centrally localized defect changed thenpregnated in 0.5 % silver proteinate (protargol) for 2
curvature of the cornea with consequent hypermetropimurs at 60°C, then briefly (several seconds) immersed in
shift. The defect completely corrected the patient'sleveloper (1% hydroquinone in 5% sodium sulphite),
myopia (-8.5). rinsed in distilled water, dehydrated and mounted on
slides in damara or Canadian balsam.

Case 3.A 16-year-old female patient. Never had any
eye problems. From the age of 7 she had worn a myopicPAT Ag r. The fixation of cysts suspension in glycerol
correction for both eyes, and since February 2000 hadalbumin was carried out, made by the same method as
used contact lenses. She always kept the lenses in frestioy-impregnation. Method of the next preparation was as
prepared solution, but the contact lens case had befeHows: samples into 1% periodic acid for 10 minutes,
washed in tap water. She wore the lenses even duringsed for 15 min under tap water, 1 hour in 0.2%
bathing in swimming-pools, lakes and the sea. In Julthiocarbohydrazide in 20% acetic acid, rinsed in 20%,
2001, the first complaints occured: eye rednes4,0% and 5% acetic acid, tap water (5 min) and inlldidt
sensitivity to light and lacrimation. There was no painwater, 30 min in 0.5% silver proteinate (protargol) at
After the local application of o-chloramphenicol creamroom temperature, then developer (1% hydroquinone in
an improvement was noted. Despite this, the patient kep¥ of sodium sulphite), rinsed in tap water, dehydrated
bathing with contact lenses, even in the sea water. &md mounted on slides damara or Canadian balsam.
August 2001, complaints occurred repeatedly, such as eye
redness, light sensitivity and lacrimation, which continued DISCUSSION
with variable intensity. She received therapy with
fluorometholon drops, homatropin drops, hypromelosis The dominant risk factor oAcanthamoebderatitis is
drops and AD vitamine 5 times a day. The right eyaearing contact lenses, and there is evident accumulation
showed improvement, but not the left one. In the centraf the disease occurrence among young people. Infection
cornea of the right eye a small zonule infiltration wasf the cornea after injury, including surgical procedure
found, and larger map infiltrate similar to pseudoherpetifd2, 38], occurs more frequently in adults, usually in
keratitis in the left eye (Fig. 7-8). Visus of the right eyeadvanced age [35]. According to Hansen and Kronborg
was 5/7.5, in left 5/15. In December 2001, cornedll5], immunodeficiency could present a risk factor, even
scrapings were taken from both eyes; cultivation on NMhen an increased incidenceAxfanthamoeberatitis in
agar withE. coli showed presence of amoebae in the lefiatients with HIV was not recorded.
eye; the right eye was intact. Cysts of amoebae wereThe disease of the first patient which, unlike, most
found in used contact lens solution. Amoebae had beeases documented so far, did not relate to wearing contact



First cases okcanthamoebaeratitis in Slovakia 339

lenses but developed after eye injury and its washing oeliminate Acanthamoeba&ysts. Not respecting these rules
with water from a disused well. However, we couldrobably caused the eye infection of the third patient, who
reisolate the amoebae by cultivation of the water from thizot only wore contact lenses during bathing, but even did
source, approximately one year after injury. Neverthelessot take proper care of them. This was proved by the
the splinter could also have been contaminated, tlgesence of amoeba cysts in the solution. The clinical
infection could have been the carrier of the amoebae fiading in this patient was a little different. Unlike the
carrier of the amoebae and have been affected and the pyevious 2 patients, both eyes were infected, even when
injury could have helped their invasion into the corneaamoebae were found only in one eye, and characteristic
There were mainly 2 factors responsible for the furtheound infiltrate were absent.

development of the disease: Therapy of Acanthamoebakeratitis is a permanent
1. The patient went to a physician with an alreadproblem. Its success depends on early identification
advanced stage of the disease because in the early stages of infection the trophozoites

2. The etiology of the disease was explained 10 montase more sensitive to therapy than the highly resistant
after the beginning of the infection, which significantlyprotozoan cysts which accompany advanced infection [2].
reduced specific therapeutic possibilities. One of the hypotheses oRAcanthamoebainfection

Similarly, as in most cases, the disease proceededsapposes [46] that the infection is not always caused by
herpes simplex keratitis and attention was directed attive amoeba infection, but also by persisting
amoebae after using all other possibilities to search for tAeanthamoebantigen. These cases could be even long
cause of the disease. The clinical picture was similar term therapy ineffective. There are several therapeutic
most cases of keratitis caused by amoebae: atypicahemes, but with respect to the lack of our experience
corneal abrasion with shaggy epithelium, eye statusith the therapy oAcanthamoeb&eratitis and due to the
worsening, together with a feeling of a foreign body in thadvanced stage in the first patient, we proceeded
eye and severe pains, presence of characteristic anwacording to available literature sources [23, 40] and
infiltrate and corneal ulcer [3, 32]. A similar symptomato-applied antifungal itraconazol in combination with locally
logy was observed in the second patient, but with applied antibiotics - neomycine and polymyxine B. In
difference - thanks to earlier determination of thespite of negative cultivation after therapy, we recorded
etiologic agens and early therapy, the illness wamly a temporary eye status improvement. The
successfully managed. The second patient, with theprovement did not come after cornea transplantation [5,
highest probability was infected through the contac33], therefore we decided to enucleate the eye. The
lenses which he wore during swimming in thermal poolpathological process in the eye causedAbgnthamoeba
where the presence Atanthamoebavas proved. Itis not is at late therapy application (in this case approximately
excluded that the progress of keratitis was helped by th® months after infection) probably therapeutically hardly
infection of the bacteria Pseudomonas aeruginosa. It éffective, and could be resolved only by radical -
known that in the etiology of keratitis a combinedenucleation [41]. We were in a substantially different
infection of Acanthamoebatogether with bacterial, viral situation in the other 2 patients. Thanks to experiences
or fungal pathogenous agents could occur [16, 40], whilgith the first case, we diagnosed very quickly the
especiallyPseudomonas aeruginoda mixed infection causative agents and could therefore apply an early
with amoebae frequently causes keratitis [7, 11]. It itherapy. We used propamidine isethionate (Brolene) [44],
likely that in cases of mixed infections AEanthamoeba even when other authors reported successful therapy after
and bacteria, the bacteria adhere to the surface of thpplication of chlorhexidine [18, 31]. The application of
cornea and thus significantly increase amoeba attachmgnbpamidine isethionate in patients 2 and 3 turned out to
to contact lenses, support their growth and could be the a suitable solution, mainly in the second patient where
first step in pathogenesis of amoeba keratitis. we recorded sight improvement. These cases confirmed

Thorough respecting of hygienic rules is a limitingthat successful antiprotozoan therapy is limited by an
factor of keratitis prevention in contact lenses users. Tharly diagnosis and therapy.
infection could be brought into the eye by improper There are several species of the geAcanthamoeba
treatment of contact lenses, e.g. by contaminated solutioapable of causing keratitis; however, a generally accepted
or cleansing by tap water. Water from tap-water or bgnd stable system for an exact strain determination is still
home prepared physiological solutions are not suitable farproblem. There are several methods, from the diagnosis
cleaning contact lenses and could play an important rab@sed on morphology [4, 26, 28], through immunodiagnostic
in lenses contaminated MAcanthamoeband the origin  methods, e.g. immunoflourescent colouring [14, 25, 30],
of keratitis [9, 34, 39]. According to Radfoed al.[29], up to the methods based on RNA and DNA analysis [8,
disinfection, mainly using a proper disinfection solutior27, 36, 45]. We determined our isolates according to
for contact lenses, could prevefstanthamoebderatitis morphological criteria reported in the works of Pussard
in 80% of cases. Niszl and Markus [24] and Beadtial. and Pons [28] and Page [26]. The determination was
[6] found not all solutions are suitable. Solutions must bleased on 2 ways of cysts membrane impregnation, which
reliably effective against both forms of the parasite andill help to differentiate its outer structure and pores. The
during the same time of exposure should reliablgbove-mentioned works separate the particular species of
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the genusqcanthamoebanto 3 groups (|’ I, |||) on the 12. Friedman RF, Wolf TC, ChodoshAtanthamoebinfection after

; ‘ot ; ial keratotomyAm J Ophthalmol1997,123 409-410.
basis of characteristic morphology of outer and inner cy 13.Gray TB, Cursons RT, Sherwan JF, Rose R&nthamoeba

membrane. In the case of the first patient, we identifieghcterial, and fungal contamination of contact lens storage dsés.
the amoeba ascanthamoebap. from group Ill. In the Ophthalomoll995,79, 601-605.
case of the second and third patients, there were differentl4. Hahn TW, O’Brien TP, Sah WJ, Kim JH: Acridine orange

species ofAcanthamoebapp., which belonged to group fatﬁknt'ﬁglmﬁigégpﬂ l%'g??gi's ofcanthamoeba keratits. Jpn J

Il. The complete identification of the stem 85 15 Hansen B, Kronborg @canthamoeberatitis in a non-contact
Acanthamoeba lugdunens|88] was successful only in lens wearer with human immunodeficiency vir@kand J Infect Dis

the first patient. Unfortunately, there is no sufficiently2003,35, 207-209.

. . e . T 16. He Y, Sun B, Zhong P: An analysis of the cause of misdiagnosis
reliable method of identification, and the variability of the, . “* ' - opportunistic infectioiChung Hua Yen Ko Tsa Chi97,

cysts morphology could prevent this because it has not y&f 45_4g.
been included in the available determining manuals. 17.Jones DB, Visvesvara GS, Robinson NMcanthamoeba
Acanthamoebakeratitis is a serious and painful eyepolyphagakeratitis andAcanthamoebauveitis associated with fatal

: : i A eningoencephaliti§. rans Ophthal Soc UK975,95, 221-232
disease regularly affecting healthy people. Itis difficult 6" 18. Kosrirukvongs P, Wanachiwanawin D, Visvesvara GS: Treatment

de_ﬁne_ any prediSPOSition to the i”neS.BChuse of the of Acanthamoebakeratitis with chiorhexidine Ophthalmology 1999,
ubiquity of the parasite, although wearing contact lensass 798-802.

is a clear factor increasing the risk of infection. Wearers 19.Ledee DR, Hay J, Byers TJ, Seal DV, Kirkness CM:
should respect conditions of the disease preventioﬁcanthamoebagrlﬁlm. Molecular characterization of a new corneal

. . . ._pathogeninvest Ophthalmol Vis StP96,37, 544-550.
especially the prevention of contact lenses contamination. 2o Marciano-Cabral F, Puffenbarger R, Cabral G: The increasing

On the other hand, determination of the causative agemifportance ofAcanthamoebinfections.J Eukaryot Microbiol2000,47,

with regard to the disease prognosis and success 28f36.

f - 21. Marciano-Cabral F, Cabral @rcanthamoebapp. as agents of
therapy should be a QUICk, dynamlc and complex proce |§ease in human€.lin Microbiol Rev2003,16, 273-307.

which depends on the level of education of the health’z; artinez AJ, Visvesvara GS: Free-living amphizoic and

personnel in this particular field. opportunistic ameba®rain Pathol1997,7, 583-598.
23. Mathers WD, Sutphin JE, Folberg R, Meier PA, Wenzel RP,
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