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Abstract 

Background: We report a case of necrotizing keratitis caused by acyclovir (ACV)-resistant 

herpes simplex virus (HSV) with a clinical appearance similar to a previous fungal keratitis 

infection. Methods: Observational case report. Results: Penetrating keratoplasty was 

performed in the left eye with a history of herpetic keratitis that resolved with periodic 

treatment with ACV ointment and a topical steroid. The left eye was painful and red with an 

abscess and corneal erosion in the peripheral donor cornea. Examination of the scraped 

corneal epithelium by light microscopy and culturing identified Candida albicans; polymerase 

chain reaction (PCR) was negative for human herpes viruses. After antifungal treatment, the 

ocular pain gradually decreased and the lesions slowly improved but recurred with a similar 

clinical appearance. A second light microscopy examination and cultures were negative for 

pathogens including C. albicans. PCR was positive for HSV-1 DNA; treatment with 3% topical 

ACV ointment was unsuccessful. A third examination showed only HSV-1 DNA. Despite 

antiviral ACV ointment, no clinical improvement occurred based on the HSV DNA copy 

numbers, which were the same before and after treatment, indicating a possible ACV-

resistant strain. When topical trifluorothymidine was substituted for ACV, clinical improve-

ment occurred and the HSV DNA copy numbers decreased. Conclusion: Necrotizing keratitis 

induced by ACV-resistant HSV occurred independently after fungal keratitis, with a similar 

clinical appearance in this case, making diagnosis and treatment difficult. Monitoring the 

HSV DNA load by real-time PCR could be useful for refractory cases even with atypical 

clinical appearances. © 2014 S. Karger AG, Basel 
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Introduction 

Some cases of herpes simplex virus (HSV) keratitis refractory to topical acyclovir (ACV) 
treatment were previously reported as epithelial keratitis [1, 2]. Conventional diagnosis of 
an ACV-resistant HSV keratitis using a viral culture following in vitro drug sensitivity testing 
[1] is generally difficult and complicated. Recently, we reported a simple and useful method 
for diagnosing drug-resistant herpetic infection using real-time polymerase chain reaction 
(PCR) by monitoring the changes in the viral DNA copy numbers before and after ACV 
treatment [3]. We describe a case of ACV-resistant HSV keratitis with an atypical extensive 
necrotizing focus diagnosed using our proposed estimation method. 

Case Report 

A 54-year-old man with a clinical diagnosis of herpetic keratitis had undergone pene-
trating keratoplasty in the left eye 6 years previously for recurrent keratouveitis, which 
resolved after periodic treatment with ACV ointment and a topical steroid. The patient had 
ocular pain and redness in his left eye and periodically received topical antibiotics and a 
steroid for 1 month; however, the symptoms gradually worsened despite treatment, and he 
was referred to our clinic. The best-corrected visual acuity in the affected eye was 20/2,000 
and the intraocular pressure was 10 mm Hg. Slit-lamp examination showed a small abscess 
with corneal erosion in the peripheral donor cornea that manifested as a suture abscess with 
corneal infiltrates, mild ciliary injection, and no anterior chamber inflammation (day 0; fig. 
1a). The sensitivity of the left cornea decreased to 20 mm compared with 60 mm in the right 
eye. The right eye was normal. The suture at the focus was removed and wide corneal 
scraping was performed for cytopathologic examination and culturing to detect pathogenic 
microorganisms such as bacteria, fungus, or Acanthamoeba. Real-time PCR analysis was 
performed to detect human herpes viruses (HHVs; HSV type 1 or 2, varicella zoster virus, 
Epstein-Barr virus, cytomegalovirus, and HHV-6, -7, and -8) [4, 5]. Only Candida albicans was 
identified by culturing. 

The patient was diagnosed with fungal keratitis and treated with topical 0.2% flucona-
zole hourly and 1.5% topical levofloxacin 3 times/day for 2 weeks. The ocular pain gradually 
decreased and the lesions slowly improved (day 14; fig. 1b). However, the lesion recurred 
and increased, showing a similar clinical appearance despite the same antifungal treatment 
(day 21; fig. 1c). Because of the unresponsiveness to the antifungal agent, a second corneal 
scraping was obtained to repeat the same microbiologic examinations. Light microscopy and 
the cultures were negative for pathogens including C. albicans. The PCR results were positive 
only for HSV-1 DNA (3.4 × 104 copies/sample). Based on these positive PCR results for HSV-
1 DNA and the past clinical background, the patient was suspected of having HSV keratitis 
and was treated with 3% topical ACV ointment 5 times/day and 0.5% topical levofloxacin 3 
times/day for 2 weeks. However, the necrotizing lesions did not improve (days 28, 35; fig. 
1d, e, respectively). In the third scraping, only HSV-1 DNA (5.7 × 104 copies/sample) was 
detected. 

ACV as a specific anti-HSV agent generally can improve the herpetic keratitis along with 
a substantial decrease in the HSV DNA copy numbers compared with before treatment; 
however, the HSV viral load in the current case did not decrease as a result of ACV treatment, 
and the only detected pathogen was HSV, indicating that the HSV detected in these lesions 
might be ACV resistant. Although this necrotizing focus was atypical of the clinical appear-
ance of ACV-resistant HSV keratitis reported previously [1, 2], we suspected that this focus 
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was induced by ACV-resistant HSV based on this diagnostic concept in addition to negative 
results for other pathogens including C. albicans. We substituted topical 1% trifluorothymi-
dine (TFT) solution, which was reported to be effective for ACV-resistant HSV keratitis [1, 2]. 
The ocular pain gradually decreased, and the lesions slowly improved. Real-time PCR of the 
epithelial scraping obtained 2 weeks after the start of TFT therapy did not detect HSV-1 DNA 
(day 49; fig. 1f), and by day 70, the keratitis had healed with corneal scarring (fig. 1g). There 
has been no recurrence at 1 year. 

Discussion 

Generally, ACV-resistant HSV has a low virulence because of the loss or change in en-
zyme activity of the viral thymidine kinase [1, 2]. To the best of our knowledge, this is the 
first case report of ACV-resistant HSV keratitis with an extensive necrotizing focus diagnosed 
using our proposed monitoring of the changes in the viral DNA copy numbers by real-time 
PCR before and after ACV treatment. The mechanism of necrotizing keratitis is thought to be 
due to retained viral antigen within the corneal stroma. This antigen triggers an antigen-
antibody-complement cascade that induces polymorphonuclear neutrophil infiltration, 
leading to destructive inflammation [6]. In the current case, the reason for severe inflamma-
tion caused by ACV-resistant HSV was unclear, but one possibility is that the preceding 
fungal infection might have boosted the local immunologic status and activated polymor-
phonuclear neutrophils on the graft, and that condition induced extensive necrotizing focus. 

During the clinical course, the current patient did not have mixed infections of Candida 
and HSV because the case was positive for Candida and negative for HSV based on the first 
microbiologic examination and negative for Candida and positive for HSV based on the 
second examination. ACV-resistant HSV keratitis occurred independently after fungal 
keratitis. The pathogens changed from Candida to HSV with a similar clinical appearance, 
which can complicate the disease status and make diagnosis and treatment more difficult. 

Although the clinical background in this case was consistent with the characteristics of 
ACV-resistant keratitis described previously in the details of the therapeutic history, steroid 
usage, and refractoriness to ACV therapy and/or a post-penetrating keratoplasty eye [1, 2], 
accurate diagnosis of ACV-resistant HSV keratitis is difficult especially with an atypical 
clinical appearance; the variations in the clinical findings of ACV-resistant HSV remain to be 
elucidated. Monitoring the changes in the viral DNA load by real-time PCR permits accurate 
diagnosis of ACV-resistant herpetic keratitis even in a case with an atypical clinical 
appearance. 
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Fig. 1. Slit-lamp photographs of the therapeutic outcomes with antimicrobiologic therapy. a A small 

abscess with corneal erosion in the peripheral donor cornea induced by C. albicans with negative results 

for HSV on real-time PCR (day 0). b Resolution of the lesions after antifungal treatment (day 14). c A 

recurrent lesion despite the same antifungal treatment (day 21). d, e Progressive necrotizing lesions 

despite ACV treatment (days 28, 35, respectively). f Gradual lesion improvement after topical TFT therapy 

(day 49). g Resolution of the lesions (day 70). h The relationship between the therapeutic outcomes with 

antifungal therapy, ACV, and TFT antiviral treatment and microbiologic results of Candida detection and 

HSV DNA copy numbers. 
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