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Rapid resolution of stromal keratitis 
with the assistance of oral voriconazole 
in resistant acanthamoeba keratitis
Tzu‑Yu Hou1, Yun‑Chen Chen2, Chih‑Chien Hsu1,3

Abstract:
Acanthamoeba keratitis  (AK) is an unusual infectious disease of the cornea which sometimes 
leads to blindness. We report the experience of adding oral voriconazole in conjunction with topical 
antiacanthamoebic  drops to treat refractory AK. A  20‑year‑old girl experienced a deep stromal 
keratitis with large epithelial defect in the left eye, suspected as AK. The initial best‑corrected 
visual acuity  (BCVA) of the eye was counting finger. She received topical chlorhexidine 0.02% 
and voriconazole 1% during the first 14 days but in vain. Oral voriconazole was administered and 
resulted in a rapid regression of the lesion. A total resolution was achieved after 2 weeks of triple 
combination therapy. The BCVA of the left eye finally achieved 20/20 at 6‑month follow‑up. Although 
oral voriconazole was seldom used in treating acute AK, the additional use of oral voriconazole 
combined with topical antiacanthamoebic drugs may help to achieve a successful treatment effect 
in refractory stromal AK.
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Introduction

Acanthamoeba keratitis  (AK) is an 
unusual infectious disease of cornea. 

The most common risk factor is soft contact 
lens wear. Others include exposure to water 
sources, chronic ocular surface disease, 
ocular trauma, and concomitant infectious 
keratitis.[1] The prognosis of AK has improved 
in the past 2 decades.[2] The diamidines 
(i.e., propamidine and hexamidine) and 
biguanides (i.e., polyhexamethylene 
biguanide and chlorhexidine) are currently 
the most effective cysticidal antiamoebics 
in vitro and their use is supported by many 
case series.[3] Recent case reports also 
indicated topical voriconazole 1% as an 
adjunct to biguanide and diamidine therapy 
in refractory cases.[4] However, delayed 
diagnosis and ineffective treatment can lead 
to a poor prognosis.[3] Worse factors include 

visual acuity of  <20/50 and more severe 
disease, such as stromal involvement, at 
presentation.[5] The uncontrolled cases will 
progress to ulceration, anterior uveitis with 
or without hypopyon, and even corneal 
perforation.[6] In literature, oral voriconazole 
is seldom used in acute AK. We reported a 
young girl with resistant stromal AK finally 
treated successfully with adjuvant oral 
voriconazole.

Case Report

A 20‑year‑old girl wore orthokeratology 
lenses for years and used to clean the 
contact lenses with water from drinking 
fountain. The patient felt discomfort in 
the left eye off and on for 2  months and 
received topical levofloxacin eyedrops. The 
symptoms progressed to pain, photophobia, 
and tearing abruptly in 2  days, and the 
patient was referred to our clinic for severely 
stromal keratitis of the left eye. Visual acuity 
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was 20/20 and counting finger in the right and the left 
eye, respectively. The left cornea demonstrated a large, 
irregular epithelial defect measuring 5 mm horizontally 
and 4.5 mm vertically accompanied with a deep stromal 
keratitis and radial neuritis [Figure 1a] on the 1st day of 
hospitalization. After taking samples from the scraped 
cornea and the lens cases, microbiological cultures for 
bacteria, fungus, and Acanthamoeba and polymerase 
chain reaction for Acanthamoeba were performed. The 
patient was started on topical chlorhexidine gluconate 
0.02% and levofloxacin 0.5% ophthalmic solution hourly. 
On the 3rd  day of hospitalization, the condition did 
not improve  [Figure  1b] and topical voriconazole 1% 
was instituted hourly as an adjuvant for both fungal 
and Acanthamoeba infection. Surgical debridement 
and repeat cultures were performed on the third and 
12th  day of hospitalization due to no organism found 
in the prior samples and new stromal infiltration was 
noted [Figure 1c and d]. The results finally confirmed 
the presence of Acanthamoeba on the 13th  day of 
hospitalization. On the 15th day of hospitalization, after 
discussion with her family, oral voriconazole 200  mg 
twice daily was added to the concurrent therapies, 
which resulted in a rapid and almost complete 
resolution of the corneal inflammation  [Figure  2a‑d]. 
The triple combination therapy consisting of topical 
chlorhexidine gluconate 0.02% and voriconazole 1% and 
oral voriconazole was continued for a total of 1‑month 
duration, followed by slowly tapering of the topical 
medications over the next 2  months. Liver function 
tests were normal throughout the course of treatment. 
Best‑corrected visual acuity (BCVA) returned to 20/30 
in the left eye 2 months from the initial treatment, and 

the cornea remained quiet. Final BCVA achieved 20/20 
in the left eye 6 months later.

Discussion

Biguanides and diamidines are currently available and 
most often used antiacanthamoebal agents offering 
both trophozoicidal and cysticidal effects. Clinically, 
a combination therapy of topical biguanides and 
diamidines, topical biguanides and antifungals, or 
topical biguanides and oral ketoconazole has been 
utilized to overcome high resistance of Acanthamoebal 
cysts. Diamidines, however, are still unavailable in some 
places. Studies have been seeking for more effective 
managements especially in treating more advanced cases.

Voriconazole, an antifungal agent, has been proved 
to have good cysticidal effect against Acanthamoeba 
through in  vitro study.[7] Although the activity of 
topical voriconazole and chlorhexidine against AK 
were similar in the other study, they believe topical 
voriconazole has better corneal and anterior chamber 
penetration and lower cellular toxicity on cornea 
than topical chlorhexidine.[8] Successful treatment of 
chlorhexidine‑  and  polyhexamethylene biquanide 
(PHMB)‑resistant AK with voriconazole 1% as an 
adjuvant has been reported.[4] Oral voriconazole, on the 
other hand, is believed to be effective for chronic stromal 
AK as monotherapy and for intraocular disseminated 
AK in combination with chlorhexidine and topical 
voriconazole, making it a promising alternative for 
refractory AK.[2,9] In our case, acute stromal AK resistant 
to topical chlorhexidine and voriconazole also had a 
good response to additional oral voriconazole. Due to 
clinically ambiguous presentation of Acanthamoeba 

Figure 2: (a) The 16th day of hospitalization. The infiltration area (white arrow) became 
less prominent after taking oral voriconazole for only 1 day. (b‑d) The 20th, 24th, 39th 
day, respectively, the infiltration area (black arrow) decreased day by day and finally 
became faint scar
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Figure  1:  (a) The 1st  day of hospitalization, a deep stromal keratitis with radial 
neuritis (black arrow) can be found. (b) The 3rd day, partial keratectomy was performed 
at the location that white arrow indicated. (c) The 10th day, new stromal infiltration (black 
arrow) was found. The darker area  (white arrow) was the location that received 
keratectomy on the 3rd  day.  (d) The 12th  day, the stromal infiltration  (black arrow) 
progressed. The second partial keratectomy was performed at the location that white 
arrow indicated. This is the postoperative picture
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and fungal keratitis, as well as lack of microbiological 
evidence, early combination of topical voriconazole 1% 
and chlorhexidine was chosen to treat severe epithelial 
and stromal inflammation. However, a rapid resolution 
was obtained only after application of oral voriconazole. 
Arnalich‑Montiel et al. have suggested oral voriconazole 
to achieve a more sustained therapeutic dose, which 
turns out to be more efficient for severe stromal AK.[9] 
The disease course is shorter in our case than those 
reported by Tu et al. who elected oral voriconazole as 
monotherapy after recurrence of stromal AK.[2] We used 
oral voriconazole in addition to topical chlorhexidine and 
voriconazole after 2 weeks initially ineffective treatment. 
The inflammation regressed in 1 month and there was no 
recurrent disease. She had her final BCVA 20/20 in her 
affected eye. Early intervention of this triple combination 
therapy prevents AK from further deteriorating and 
provides fast recovery.

In conclusion, we report a successful treatment of severe 
stromal AK by using oral voriconazole combined with 
topical chlorhexidine and voriconazole. We believe this 
triple combination therapy to be a potential regimen 
for AK refractory to traditional antiacanthamoebal 
medications, especially those with deep stromal 
involvement.
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