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Background: Acanthamoeba keratitis (AK) is a sight-threatening infectious disease. Its effective and safe med-
ical therapy remains highly debated. Recently, voriconazole, a monotriazole with noted in vitro activity against a
large variety of fungi, has been successfully used both topically and systemically to treat human AK cases.

Objectives: To measure anti-Acanthamoeba polyphaga in vitro activity, anti-rat AK efficiency and rat cornea
penetration of eye-drop and oral voriconazole.

Methods: A. polyphaga was maintained in axenic cultures. In vitro, amoebicidal and cysticidal activities of vori-
conazole were measured using an XTT assay. AK lesions of Sprague Dawley rats were scored from grade 0 to
grade 3. For 21days, from day 7 post-infection, voriconazole (1% solution) eye drops were instilled or voricon-
azole was administered by gavage (60mg/kg/day). After killing, superficial corneal epithelium scrapings were
cultured and analysed by PCR, and eye-globe histology was performed. Cornea and plasma concentrations were
determined using 2D HPLC separation and tandemMS.

Results: In vitro, voriconazole inhibited trophozoite proliferation with an IC50 value of 0.02mg/L and an IC90
value of 2.86mg/L; no cysticidal effect was found. In AK rats, eye drops reduced clinical worsening from day 7 to
day 14 post-infection and oral voriconazole was not effective. Voriconazole cornea concentrations were directly
dependent on the frequency of eye-drop instillations, which resulted in lower plasma concentrations, whilst oral
voriconazole resulted in lower cornea concentrations.

Conclusions: Present data underline the need for high-frequency eye-drop instillation regimens for efficient
AK therapy.

Introduction

Although its occurrence is low, human Acanthamoeba keratitis
(AK) is a severe, sight-threatening condition, often associated with
contact-lens wearing, with a substantial proportion of patients
requiring further optical or therapeutic keratoplasty or enucleation.
Acanthamoeba castellanii and Acanthamoeba polyphaga are the
most common species to cause keratitis.1 The efficacy and safety
of currently available medical treatments are highly debated.
Biguanides are commonly used as first-line treatment, with poly-
hexamethylenebiguanide (PHMB) and chlorhexidine previously es-
tablished as the most successful cysticidal agents in vitro.2

Recently, voriconazole, a monotriazole with noted in vitro activity
against a large variety of fungi, has been successfully used both
topically and systemically in human AK cases.3–5 The aim of this
study was to measure anti-A. polyphaga in vitro activity, anti-rat
AK efficiency and rat cornea penetration of topical and oral
voriconazole.

Materials and methods

Acanthamoeba

From axenic A. polyphaga cultures (isolate ATCC 50495, Rockville, MD, USA)

grown at 30!C in 20 cm2 flasks in Peptone Yeast Extract Glucose Broth (PYG)

VC The Author(s) 2018. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved.
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