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				Acanthamoeba keratitis (AK) is a very rare, sight-threatening corneal disease caused by the infection of a free-living amoeba. The
				aim of this report was to demonstrate the challenges in the diagnosis of AK with an atypical presentation. Amniotic membrane
				transplantation (AMT) was done in this case to accelerate wound healing. A woman who frequently used contact lens came with
				redness and a whitish spot in her left eye 2 weeks before admission. There was a history of rinsing contact lens in tap water. The
				patient had already been on a topical steroid for 2 weeks. Visual acuity of the left eye was light perception with wrong projection.
				Examination of the left cornea showed a semi-circular central ulcer with a 5.8-mm area and 1/3 stromal depth. It is surrounded
				by a feathery-edge infiltrate with positive satellite lesions but without hypopyon. It was diagnosed as corneal ulcers due to mixed
				infection (bacteria and fungi). After 2 weeks of bacterial and fungal therapy, the size of the ulcer decreased, but the corneal
				infiltrate remained; therefore, an Acanthamoeba culture was done to determine the possibility of Acanthamoeba infection. Two
				weeks after the Acanthamoeba topical therapy, the visual acuity improved. AMT was performed to accelerate wound healing. Two
				months post-AMT, visual acuity improved to 1/60 with no conjunctival or ciliary vasodilation, and the ulcer was resolved. The
				patient was planned to undergo keratoplasty. The diagnosis of AK with an atypical presentation is challenging. AMT can be used
				as an alternative therapy to accelerate wound healing.
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				Acanthamoeba keratitis (AK) is a
				very rare, sight-threatening corneal disease
				that results from the infection of a free-living
				amoeba.1–3 The estimated rate of AK is 1.2
				per million people in the United States and
				0.2–2 per 10,000 soft contact lens wearers per
				year in the United Kingdom.1 Acanthamoeba
				penetrates the eye through minimal corneal
				trauma, which usually occurs in individuals who
				routinely wear soft contact lenses.4 Patients
				with AK will experience pain and photophobia,
				and the infection runs progressively leading to
				corneal perforation if left untreated.2,5,6 Initial
				manifestation is characterized by a complete
				or partial ring infiltrate in the anterior stroma,
				which may respond well to steroid therapy.2,4
				Atypical manifestations, such as diffuse punctate
				epitheliopathy, dendritic epithelial lesion, or
				feathery-edge lesion, are also observed in other
				cases of keratitis. Therefore, AK is often mistreated
				as herpes simplex virus keratitis or even fungal
				keratitis in common practice.2,4,6 The diagnosis of
				AK is often difficult as the manifestations could
				mimic other types of keratitis. Furthermore, its
				treatment is time-consuming; hence, a proper
				and accurate diagnosis is crucial. A delayed
				diagnosis could also lead to a delay in treatment,
				and the prognosis of the disease could worsen.
				Here, we present a challenging diagnostic and
				treatment process of a contact lens-associated
				infective keratitis case caused by Acanthamoeba,
				which was treated with antibiotics and amniotic
				membrane transplantation (AMT) to enhance the
				healing process.
			


			 

			
				Case Report
			

			
				A 32-year-old woman came with chief
				complaints of redness and a whitish spot in her
				left eye since 2 weeks before admission. She
				complained of blurred vision and foreign body
				sensation without any significant pain. She had
				been using monthly disposable soft contact lenses
				for 1 year and regularly rinsed her contact lenses
				and case using commercial disinfectant solutions,
				but she also used tap water on many occasions.
				She went to a general practitioner and was
				treated with steroid ED four times daily without
				any improvements.
			


			 

			
				The visual acuity of the left eye was light
				perception with wrong projection and the right
				eye was 6/6 with correction. Examination of
				the left cornea showed a semi-circular central
				ulcer with a 5.8-mm area and 1/3 stromal depth,
				surrounded by a feathery-edge infiltrate and
				satellite lesions. The anterior chamber was deep
				with no hypopyon, and the other part was hard to
				evaluate (Figure 1).
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						Figure 1.
					
					
						The initial clinical appearance of the left eye
						showed a semi-circular central ulcer with an area of 5.8
						mm with 1/3 stromal depth, surrounded by a feathery-edge
						infiltrate and satellite lesions
					
				

			

			 

			

			
				We diagnosed this patient with a corneal
				ulcer due to suspected mixed infection of
				bacterial and fungal microorganisms of the left
				eye. The cornea was scrapped, and potassium
				hydroxide (KOH) and Gram examinations were
				carried out, but the results were negative. The
				patient was treated with moxifloxacin ED hourly,
				natamycin ED hourly, and polymyxin, neomycin,
				and gramicidin (Polygran®) EO three times
				a day. After 2 weeks of treatment, the visual
				acuity improved to light perception with good
				projection. However, the central corneal ulcer
				size remained 3×4 mm with 1/3 stromal depth.
				Because of an inadequate response to treatment,
				voriconazole ED was added hourly, and a culture
				for Acanthamoeba was performed to find other
				etiologic agents. Two weeks after the procedure,
				a positive result was obtained from the
				Acanthamoeba culture. Hence, we changed the
				treatment to propamidine isethionate (Brolene®)
				ED and polymyxin, neomycin, and gramicidin
				ED hourly for the left eye. After 2 weeks of the
				Acanthamoeba treatment, visual acuity improved
				to hand movement with good projection. Scar
				tissue started to form, but the epithelial defect
				was still observed in the cornea, which indicated
				delayed healing of the lesion (Figure 2).
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						Figure 2.
					
					
						Two weeks after the Acanthamoeba treatment,
						scar tissue started to form
					
				

			

			 

			


			
				AMT was performed to accelerate the
				healing process of the ulcer after 6 weeks of
				treatment. The amniotic membrane has been
				used in ocular surface disorder as it acts as media
				for ocular surface growth and offers extensive
				antiinflammatory, antifibrosis, antiangiogenesis,
				and antibacterial properties, which eventually
				promote reepithelization. After surgery, treatment
				using propamidine isethionate ED and polymyxin,
				neomycin, and gramicidin ED was continued hourly
				for the left eye. Two months after AMT, visual
				acuity of the left eye gradually improved from hand
				movement with good projection to 1/60. Because
				of cicatrix in the central cornea, the patient was
				scheduled to undergo corneal transplantation until
				a corneal donor is available (Figure 3). The patient
				was informed and gave a consent for a publication.
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						Figure 3.
					
					
						Clinical improvement of the left eye after the amniotic membrane transplantation procedure. (a) Two weeks after the
						procedure, there were no epithelial defects and infiltrate; (b) One month after, the central defect had been resolved and cicatrix
						formed; (c) Two months after, there was no conjunctival or ciliary vasodilation, and the ulcer resolved along with the corneal scar
					
				

			

			 

			



			 

      
        DISCUSSION

      


			 

			
				Several studies reported the use of a soft
				contact lens as one of the greatest risk factors
				for corneal infection.2,7 However, a recent study
				by Jiang et al8 reviewed clinical characteristics of
				AK between 1991 and 2013. Out of the 260 cases
				included, it was revealed that the most common
				risk factor was ocular trauma (53.1%) and then
				followed by contact lens wear (29.8%). In Cipto
				Mangunkusumo Hospital, the most common
				etiologies of the corneal ulcer-related soft contact
				lens are bacterial (68%) and fungal (9.55). Only
				one case of AK was found in the past 5 years.9
			


			
				In this case, the patient regularly rinsed
				her contact lenses and the case with commercial
				disinfectant solutions. However, she also
				frequently used tap water, which is known as one
				of the sources of Acanthamoeba. Acanthamoeba
				is found worldwide in air, dust, soil, and fresh
				waters, and it is relatively resistant to normal
				levels of chlorine in tap water.4
			


			
				In addition, the patient had also rinsed her
				eyes using betel leaf water twice. This might have
				intoxicated the cornea and caused necrosis and
				corneal melting, which facilitated the penetration
				of Acanthamoeba. Betel leaf has been described
				from ancient time as an antiseptic for corneal
				infection. Piper betle Linn. infusion in 5%, 10%,
				and 20% concentrations were safe in a normal
				cornea, but it is toxic in a damaged cornea.10
				Several risk factors were found in the patient
				such as using contact lens, rinsing contact lens on
				tap water, which is the source of Acanthamoeba,
				and taking a steroid, which decreases the corneal
				defense mechanism, hence increasing the
				pathogenicity of Acanthamoeba.2,3
			


			
				However, the diagnosis of AK is often
				challenging as the manifestation may be similar
				to fungal keratitis or bacterial corneal ulcer;
				hence, further examination may be required. The
				patient was originally treated as mixed bacterial
				and fungal infection because of the risk factors,
				clinical manifestations, and epidemiology data
				that reveal that the most common etiologies of
				corneal ulcer are bacterial and fungal despite the
				negative result of Gram and KOH examinations.
				Other challenges lie in the confirmation of
				diagnosis as the gold standard examination is
				culture specimen inoculation in Escherichia
				coli-plated non-nutrient agar that requires 14
				days to grow; therefore, it is considered difficult
				and time-consuming to grow Acanthamoeba on
				the disc. Acanthamoeba has two forms in its life
				cycle: trophozoite and cyst. The trophozoites are
				sensitive to most available chemotherapeutic
				agents (antibiotics, antiseptics, antifungals,
				antiprotozoal including metronidazole, antivirals,
				and antineoplastic agents).11 However, cysts
				are more difficult to eradicate, and only a few of
				these drugs are proven effective. Treatments that
				are regularly used as an antiamoebic agent are
				biguanides (e.g., polyhexamethylene biguanide
				and chlorhexidine), diamides (e.g., propamidine),
				and aminoglycosides (e.g., neomycin). Biguanides
				are the most potent drug to eliminate the cyst
				form of Acanthamoeba.2,12
			


			
				A number of antimicrobial agents have
				been recommended for AK therapy based on
				their in vitro amebicidal effects as well as their
				clinical effectiveness. After the microbiology
				result, the patient was treated with propamidine
				isethionate ED and polymyxin, neomycin, and
				gramicidin ED. The biguanides interact with the
				cytoplasmic membrane, resulting in a loss of
				cellular components and inhibition of respiratory
				enzymes; thus, it has a cytocidal effect to
				Acanthamoeba.12 Even though diamidines also
				has a cytocidal effect, the drug is not available in
				Indonesia.
			


			
				Two weeks after treatment, the left eye
				showed a moderate response to the treatment.
				Visual acuity improved from hand movement
				with wrong projection to hand movement with
				good projection. The size of the infiltrate in the
				central cornea was reduced, and the lesion was
				surrounded with cicatrix tissue. Vemuganti et al13
				reported that in severe cases of AK, the cases that
				did not respond to adequate medical treatment
				should undergo surgical intervention.
			


			
				In terms of treatment of AK, penetrating
				keratoplasty is the most common surgical procedure
				done by ophthalmologists. Unfortunately, because a
				corneal donor was unavailable, keratoplasty should
				be postponed. Because of progressive corneal
				inflammation and persistent epithelial defect
				in this patient, AMT was performed to control
				inflammation and accelerate the healing process
				while waiting for the corneal donor in order to
				execute keratoplasty.14 Frozen amniotic membranes
				were arranged layer by layer from the bottommost
				until it covered the depth of the ulcer. The amniotic
				membranes were then stitched to the cornea using
				10.0 nylon and covered with bandage contact lens.
				The success rate of amniotic membrane use in
				corneal ulcer in Cipto Mangunkusumo Hospital is
				90%.14 Final measurement on visual acuity showed
				significant improvement from light perception to
				1/60.
			


			
				In conclusion, the diagnosis of AK with
				an atypical presentation is challenging. AMT can
				be used as an alternative therapy to accelerate
				wound healing.
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