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A Case Report
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Background: Prototheca spp. are rare human pathogens, and only three cases of Prototheca 
keratitis have been reported. They were treated with anti-fungal drugs and surgical excision. 
Two of the three cases were successful, and the case of an immunocompromised patient was 
not successful. Thus, the best treatment of Prototheca keratitis is still undetermined, and 
further investigations are needed. The purpose of this report is to present our findings in 
a case of Prototheca keratitis that was successfully treated with topical medications without 
surgical excision.
Methods: This study was performed in accordance with the Declaration of Helsinki and was 
approved by the Ethics Committee of Hidaka Medical Center, Toyooka Hospital. A written 
informed consent was obtained from the patient before beginning the medical treatments.
Case Report: A 75-year-old man with a history of stage 4 prostate carcinoma and bilateral 
limbal stem cell deficiency had undergone keratoepithelioplasty on his left eye for the 
deficiency. Postoperatively, a greyish-white epithelial opacity was noted on the central cornea 
of his left eye, and he had been treated with topical fluorometholone and oral dexamethasone 
together with a therapeutic contact lens. Corneal smears and contact lens swabs were positive 
for Prototheca spp. He required a continuous treatment with amphotericin B (AMPH-B) 
ointment, topical fluconazole (FLCZ), and voriconazole (VRCZ). This treatment protocol 
was effective, but recurrences developed when his general condition worsened.
Conclusion: Our findings indicate that Prototheca keratitis can be successfully treated but 
not cured with topical AMPH-B, FLCZ, and VRCZ without surgical treatment. However, 
recurrences can develop when the general condition of the patient worsens. Thus, continuous 
monitoring and treatment are necessary in cases of Prototheca keratitis.
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Introduction
Prototheca spp. are achlorophyllous algae that are ubiquitous in nature and can 
infect the cornea of humans to cause Prototheca keratitis. The Prototheca spp. are 
spherical unicellular organisms that do not possess glucosamine, a specific fungal 
cell wall component, or muramic acid, a specific bacterial cell wall component. 
Lass-Flörl and Mayr investigated the in vitro effectiveness of several antimicrobials 
against Prototheca spp., and they reported that Prototheca spp. were sensitive to 
amphotericin B (AMPH-B) and had varied susceptibility to azoles. They also had 
varied susceptibility to a wide range of antibacterial agents, such as tetracycline, 
gentamicin, and amikacin.1

The Prototheca keratitis is rare, and only three cases have been reported. They 
were treated with triazole and polyene, anti-fungal drugs, and surgical excision.2–4 
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The treatment of two of three cases was successful, but of 
one case of an immunocompromised patient failed.

We report our findings in a case of Prototheca keratitis 
that was successfully treated with topical AMPH-B, fluco
nazole (FLCZ), and voriconazole (VRCZ). The patient 
was followed for 3 years, and recurrences developed 
when his general condition worsened.

Methods
The procedures used in this study conformed to the tenets 
of the Declaration of Helsinki and were approved by the 
Ethics Committee of Hidaka Medical Center, Toyooka 
Hospital. A written informed consent was obtained from 
the patient before beginning the medical treatments.

Case Report
A 75-year-old man with a history of stage 4 prostate 
carcinoma that was first diagnosed in 2008 developed an 
idiopathic limbal stem cell deficiency and underwent bilat
eral keratoepithelioplasty by a previous doctor in 2011. He 
was prescribed the therapeutic contact lenses postopera
tively. He was referred to our clinic for further ophthalmic 
therapy in November 2012.

Our initial examination found that he had bilateral end- 
stage primary open-angle glaucoma, prior bilateral kera
toepithelioplasty, and phacoemulsification with posterior 
chamber intraocular lens implantation in the left eye. His 
decimal visual acuity with Landolt broken ring chart was 
0.07 in the right eye and 0.2 in the left eye, and his 
intraocular pressures were 13 mmHg in the right eye and 
13 mmHg in the left eye. He had been treated with 0.3% 
topical gatifloxacin and 0.1% topical fluorometholone 
twice a day, topical travoprost and timolol maleate once 
a day, and 1% topical dorzolamide hydrochloride three 
times a day for glaucoma. He was also prescribed thera
peutic contact lenses for both eyes to protect the corneal 
epithelium. Systemically, he had stage 4 prostate carci
noma and had had a cerebral infarction. He had been 
treated with oral anti-androgen drug and 0.1mg/day of 
dexamethasone. His general condition was very poor. He 
was examined monthly, and his ocular condition had sta
bilized by September 2015. His decimal visual acuity with 
Landolt broken ring chart was 0.2 in the right and left 
eyes, and his intraocular pressures were 6 mmHg in the 
right and left eyes in September 2015.

He visited our clinic in October 2015 with blurred 
vision in his left eye of two weeks duration. Our slit- 
lamp examination showed a greyish-white epithelial 

opacity in the central cornea of his left eye (Figure 1). 
His decimal visual acuity with Landolt broken ring chart 
was 0.2 in the right eye and 0.07 in the left eye, and his 
intraocular pressures were 14 mmHg in the right eye and 
15 mmHg in the left eye. The patient was advised to stop 
using the therapeutic contact lens and 0.1% topical fluor
ometholone. Fungiflora Y staining of cultures of corneal 
smears and therapeutic contact lens swabs were negative 
for fungus but Gram-positive organisms were detected. 
The organisms were unicellular, spherical, and contained 
multiple endospores (Figure 2). We identified the organ
isms as Prototheca spp. based on the morphology. He was 
started on topical 0.3% tobramycin four times a day, but he 
could not continue because of irritation. So, 0.5% AMPH- 
B ointment was prescribed three times a day along with 
0.2% topical FLCZ six times a day, and corneal surface 
debridement was performed four times. The keratitis 
improved and 4 months later a culture of the ocular surface 
was negative for Prototheca spp..

We planned to continue the AMPH-B and FLCZ treat
ments but had to stop the eye treatments because of 
a worsening of his general condition. Two months later, 
a greyish-white epithelial opacity in the cornea of his left 
eye was detected again (Figure 3). We considered either 
continuing with the medical treatments or performing 
therapeutic penetrating keratoplasty (PKP) even though 
there was a risk of disseminating Prototheca into the 
intraocular space. We presented the risks of both treatment 
plans, and the patient declined undergoing therapeutic 

Figure 1 Photograph of the anterior surface of the cornea of a 75-year-old man. 
A grayish-white epithelial opacity can be seen on the central cornea.
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PKP. So, he was retreated with 0.5% AMPH-B ointment 
three times a day and 0.2% topical FLCZ six times a day 
without debridement, and the lesion did not recur. From 
November 2016 to April 2018, the grayish-white lesion 
continued to recur during periods of radiation for the 
recurrence of the prostate carcinoma and invasion of the 
urinary bladder. We continued the AMPH-B and FLCZ 
treatments, and the lesions were improved whenever his 
general condition recovered. The recurrent lesions were 
intermittent and remained only in the epithelial layer and 
did not spread into deeper layers. In April 2018, 300 mg/ 
day of oral VRCZ was added to the treatment regimen 
because new grayish-white epithelial infiltrations were 
noted. Two months later he stopped the oral medication 

because he was diagnosed by his oncologist to be at the 
terminal stage, and he was switched topical 1% VRCZ six 
times a day. The infiltration was slowly resolved but he 
died in September 2018.

Discussion and Conclusions
Two hundred and sixty-six cases of human protothecosis 
have been reported up to August 2020.5 Todd et al reviewed 
160 cases of human protothecosis in 2012. They reported 
that Prototheca spp. were low-grade pathogens in a normal 
host, but corticosteroid use or immunodeficiency of the 
patients greatly increased the susceptibility and severity of 
Prototheca spp. infections. Protothecosis is a chronic infec
tion with low-grade inflammation. They reported that total 
excision of the lesions had a high success rate, but partial 
incision and drainage or simple debridement were not 
successful.6 Todd et al stated that intravenous AMPH-B 
was the most effective medication for protothecosis.7

Only three cases of Prototheca keratitis have been 
reported. In the first case, a Prototheca infection was 
detected in a patient after undergone PKP for Fuchs cor
neal endothelial dystrophy.2 In the second case, Prototheca 
keratitis and chronic endophthalmitis were found in 
a patient with Steven–Johnson syndrome and Boston 
type1 keratoprosthesis.3 The third patient had ulcerative 
Prototheca keratitis and was a diabetic patient post corneal 
trauma with no prior ocular surgery.4 The two former 
cases had prior treatment with systemic or topical steroids 
and the second case was immunodeficient.

Our case had prior treatment with oral dexamethasone 
for end-stage prostate carcinoma and 0.1% topical fluor
ometholone for limbal stem cell deficiency. We followed 
the chronic Prototheca keratitis treatment with 0.5% 
AMPH-B ointment, topical 0.2% FLCZ, topical 0.1% 
VRCZ and oral VRCZ. All of the antifungal drugs were 
effective but the Prototheca keratitis recurred when the 
patient’s general condition worsened. We continued treat
ing him with topical AMPH-B and some azoles. The 
treatment was effective but not completely successful 
and recurrences occurred when the patient’s general con
dition worsened. The recurrent corneal lesions did not 
spread into deeper layers.

From our findings, we suggest that two features of 
Prototheca keratitis are important. First, the effectiveness 
of antifungal agents depended not only on the cell mem
branes of the Prototheca species but also on the overall 
immunocompetence of the patient. Neutrophils engulf the 
prototheca cells, and their degranulation and oxidative 

Figure 2 Photograph of a corneal smear with Gram staining. ×1000. Spherical 
Prototheca spp. organisms containing multiple endospores (morula-like form) can be 
seen in the corneal epithelial cells.

Figure 3 Recurrent lesions. The recurrent lesions can be seen in different areas of 
cornea. Spiral-shaped corneal surface is due to limbal stem cell deficiency.
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metabolism are necessary to kill the cells.8 Second, there is 
possibility that Prototheca keratitis without penetrating 
wound can be resolved with medical treatment. Prototheca 
species are not invasive, and we assumed that the recurrent 
lesions appeared because of the debridement at the same time 
as corneal smears and his limbal stem cell deficiency.

Thus, the management of Prototheca keratitis is diffi
cult. We should consider the patient’s general condition 
particularly the use of steroids, presence of a penetrating 
wound, sensitivity to AMPH-B and azoles, the margins of 
the surgical excision, and the timing. In addition, compli
cations from the long-term use of some of the medications 
should be considered when medical treatments are used.

In summary, we present our findings of a case of 
Prototheca keratitis that was successfully treated with 
AMPH-B ointment, topical FLCZ, and topical VRCZ with
out surgical excision. The lesion was improved but he was 
not cured by the treatment. The efficacy of AMPH-B and 
azoles depended on the general condition of the patient.

Informed Consent
A signed written informed consent for publication of clin
ical details and clinical images was obtained from the 
spouse of the patient.

Disclosure
The authors report no conflicts of interest for this work.
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