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Case Report: Alternaria alternata keratitis
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Background: Alternaria spp are ubiquitous pigmented filamentous fungi that can cause opportunistic human infections. These molds can 
be found in healthy individuals and the most frequently observed clinical manifestations are skin infections, ocular mycosis, rhinosinusitis, 
among others. Immunosuppression (both local and systemic) as well as contact or trauma with contaminated matter are important risk and 
predisposing factors for ocular mycosis. Accurate diagnosis with microscopy and culture is crucial since infections by filamentous fungi are 
sight-threatening, and clinically indistinguishable from bacterial disease. In general terms, conventional antifungal drugs are effective.
Case Presentation: We report a case of Alternaria alternata keratitis after ocular trauma with biological material in a 44-year-old 
man’s functional single eye, which had a good clinical and functional evolution after topical therapy with voriconazole.
Conclusion: This case accounts the importance of thinking about other etiological diagnoses in infectious keratitis refractory to the 
established therapy and with a history of trauma with biological material.
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Background
Alternaria species is a filamentous fungus from the dematiaceous family1 that produces black pigmented molds due to 
melanin,2–4 and is frequently isolated from soil, plants and food.1,2

Some species are ubiquitous agents of decay and plant pathogens,4 and can be found in healthy individuals both on the skin5 

and conjunctiva.6Alternaria infects mainly immunocompromised patients. The most important risk factors are solid organ 
transplantation, Cushing’s syndrome and bone marrow transplants. However, infections in immunocompetent patients have also 
been reported although rarely involving invasive disease.4 Infection usually occurs associated with a breaking of skin or corneal 
epithelial barrier mainly in patients with immunocompromised ocular surface – treated with topical corticosteroids – or in farmers 
and gardeners, exposed to soil and garbage, who, in the vast majority of cases, had with a history of contact lens wear, and 
accidental or surgical ocular trauma suffered 2–6 years before clinical presentation.1,4,7 Unlike bacteria, fungi can penetrate 
Descemet’s membrane and reach the anterior chamber, which can seriously compromise and threaten vision.2 Thus, in addition to 
keratitis, patients with Alternaria ocular infection may present themselves clinically with endophthalmitis.4,8

This fungus is also associated to hypersensitivity pneumonitis, bronchial asthma, and allergic sinusitis and rhinitis.2,4

The aforementioned case report describes a mycotic keratitis caused by Alternaria alternata after corneal trauma and 
with a good outcome after therapeutic with voriconazole.

Case Presentation
We report the case of a 44-year-old man who presents himself with an acute onset ocular pain and photophobia in his 
right eye. He had reported an eye trauma with a tree branch 3 days before. Patient had a previous history of type 1 
diabetes mellitus, diagnosed 24 years before and with established microvascular disease – diabetic retinopathy and 
chronic kidney disease – having undergone a reno-pancreatic transplant 5 years before. Right eye best corrected visual 
acuity (BCVA) was 20/80; left eye BCVA was hand motion. Left eye low vision was secondary to a diabetic neovascular 
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glaucoma. A slit-lamp examination revealed an extensive temporal corneal epithelium erosion and a peripheral anterior 
stromal infiltration in the inferotemporal quadrant, with 2×1.5mm, which was stained with fluorescein dye. A slight 
anterior chamber reaction was detected (Tyndall 1+, flare 1+).

Corneal samples were collected in this context, and although the pathogen was not found, a treatment was started with 
clotrimazole clotrimazole 10 mg/mL (1 drop 5 times a day), moxifloxacin hydrochloride 5 mg/mL (1 drop of 5/5 minutes 
during the 1st hour, then 1 drop of 1/1h during the first 24 hours, then 1 drop of 2/2h), tobramycin 3 mg/mL (1 drop of 5/ 
5 minutes during the 1st hour, then 1 drop of 1/1h during the first 24 hours, then 1 drop of 2/2h), bromfenac 0.9 mg/mL 
(1 drop 2 times a day) and cyclopentolate hydrochloride 10 mg/mL (1 drop 3 times a day).

After four days of treatment (D4), the stromal infiltration had almost completely disappeared but epithelial damage kept 
similar to the presentation, so a therapeutic contact lens was placed and the treatment with cyclopentolate hydrochloride 
10 mg/mL (1 drop 3 times a day), moxifloxacin hydrochloride 5 mg/mL (1 drop 5 times a day) and tobramycin 3 mg/mL (1 
drop 5 times a day) was kept.

On D15, the patient reported a progressive deterioration of symptoms and the slit lamp examination revealed 
a paracentral corneal ulcer with an associated stromal infiltration occupying mainly the inferior temporal quadrant and 
measuring 4.7mmx2.7mm (shown in Figure 1A and B). Epithelial changes as well as stromal disorganization (shown in 
Figure 1C) were visible on corneal – Optical Coherence Tomography (Corneal-OCT) (Spectralis® Anterior Segment 
Module, version 1.10.2.0, Heidelberg Engineering, Heidelberg, Germany).

Given this clinical aggravation, corneal samples were collected again, and inoculated immediately in blood and 
chocolate agars, in liquid Thioglycolate and in Sabouraud selective fungal medium, and sent to the Microbiology 
Laboratory. Topical therapy was changed to fortified vancomycin 50 mg/mL (1 drop of 2/2h), fortified ceftazidime 
50 mg/dL (1 drop of 2/2h) and fortified voriconazole 10 mg/mL (1 drop 5 times a day).

On D25, the biomicroscopy exam was similar to the D15 evaluation as well as the topical medication. The 
microbiological study revealed a considerable growth of pigmented filamentous fungus identified as Alternaria alternata 
(shown in Figure 2) both by microscopic morphology and mass spectrometry through the VITEK® MS system, which 

Figure 1 (A) – Slit-lamp image with visualization of anterior peripheral stromal infiltrate; (B) – An extensive area that is stained with fluorescein; (C) – Corneal-OCT shows 
epithelial and stromal changes – the green arrows under the caption on this figure (on the left) correspond to the cornea that is expressed in all its extension and by layers in (C) 
(on the right).
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consists of an automated microbial identification system that uses Matrix Assisted Laser Desorption Ionization Time-of- 
Flight (MALDI-TOF).

According to this diagnosis, topical therapy was administered. Therefore, therapy with fortified vancomycin 50 mg/ 
mL and fortified ceftazidime 50 mg/dL was suspended. 5 mg/mL moxifloxacin hydrochloride (1 drop 4 times a day) was 
started and 10 mg/mL fortified voriconazole was maintained (1 drop 5 times a day).

On D32, the patient presented an improvement in pain symptoms, with an improvement in BCVA 20/50 and, at 
biomicroscopy, a corneal ulcer (less than 4.0 mm x 2.0 mm) with stromal infiltration and moderate ciliary injection.

These clinical changes persisted overlapping in subsequent evaluations, with a gradual decrease in corneal ulcer. At 
the beginning of the 3rd month, there was an improvement in BCVA to 20/25, with only a small ulcer less than 2 mm that 
was slightly coloured. Consequently, therapy with fortified voriconazole 10 mg/mL was suspended and only moxiflox-
acin hydrochloride 5 mg/mL (1 drop 4 times a day) was maintained. In the 4th month, the BCVA was 20/25 and, at the 
slit lamp observation, no ulcer was detected, there was only a paracentral leukoma no longer stained with fluorescein 
(shown in Figure 3A and B) and the Corneal-OCT demonstrated an improvement in corneal stromal and epithelial 
anatomy (shown in Figure 3C). Moxifloxacin hydrochloride 5 mg/mL was suspended. No adverse effects associated with 
the therapy process were observed.

Discussion/Conclusion
Few cases of Alternaria keratitis were accounted for in literature. Hsiao et al reported in their article 32 cases 
documented up to 2014. Of those, 44% of the infections were secondary to trauma and in 31% there was a history of 
keratorefractive surgery or preexisting corneal disease; in 44% there was the use of corticosteroids. Most patients (72%) 
were cured with medical therapy: topical as monotherapy or in combination – natamycin, amphotericin B, miconazole, 
ketoconazole, voriconazole, flucytosine, fluconazole, and caspofungin; with oral therapy - itraconazole and voriconazole; 
and with intracameral or intrastromal voriconazole therapy. In 28% keratoplasty therapeutic was necessary.

Fungal keratitis has been increasingly reported in literature since the early 1960s. The first cases of Alternaria species 
were cultivated in 19759 and are an uncommon cause of corneal infection (3.3% to 8.7% of mycotic keratitis).1 Fungal 
keratitis accurate diagnosis and successful treatment is challenging and rely on microbiological study since bacterial and 
fungal eye infections may not be clinically distinguishable. Observation of hyphae in direct optical microscopy allows 
a fast diagnosis of fungal disease. The main limitations are the sample size, the suspicion of fungal disease and laboratory 
facilities. Corneal sample culture is essential for the genre and species identification and for adequate treatment selection 
(based on in vitro antifungal susceptibility studies).7 Culture sensitivity depends mainly on the sample size and previous 

Figure 2 Microscopic examination of the colonies: pigmented septate hyphae with chains of ovate conidia with transverse and vertical septa.
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use of antimicrobials. PCR is a developing and valuable tool for microbiological diagnosis but it is not available in most 
laboratories, namely for fungal infections diagnosis in general.

Taking the aforementioned reasons into consideration, Marta et al demonstrated in a retrospective study of all 
hospitalized patients for corneal abscess that in 25.6% of cases the microbiological analysis did not show a positive 
culture, the etiological agent being unknown. On the other hand, fungi usually grow in culture, usually in three days, but 
it is necessary to wait up to three weeks to discard the culture, given the inactivity intervals in the growth of some of 
these fungal agents.10

Regarding medical therapy, in vitro susceptibility studies have shown:1,4 amphotericin B revealed to be variable 
in vitro activity - 0.15% amphotericin B can be used (1 drop of 6/6 h), due to low intravitreal penetration. It is preferably 
administered intravenously or intravitreally (in cases of fungal endophthalmitis);4 triazoles: itraconazole, voriconazole 
(topical, 1 drop every 1h, and intravenously, 150 mg twice a day) and posaconazole (topical or oral) showed good activity 
with low minimum inhibitory concentrations (MIC);4,8 Alternaria was also susceptible to terbinafine and caspofungin, 
but resistant to micafungin, flucytosine and fluconazole. In recent years, and in following prospective studies, the efficacy 
and tolerability of voriconazole in the treatment of severe keratomycosis and the successful therapeutic results of 
Alternaria keratitis clinically resistant to other antifungals have been confirmed.1,4,8 Voriconazole has excellent bioavail-
ability and achieves therapeutical aqueous and vitreous levels after topical and oral administration1 and voriconazole is 
currently established as the first-line treatment of keratomycosis.1,11 Some in vitro activity of Alternaria suggested that 
posaconazole could also be an alternative in the cases of keratitis and endophthalmitis.4

In this instance, and minding that this is the first report in which this outcome takes place, a good response was 
obtained with only topical voriconazole as the first therapeutic option. In other cases, topical therapy alone was 
undertaken with no clinical response; the efficacy of voriconazole was demonstrated as a first line but in two dosage 
forms (topical and oral); the efficacy of this drug was proved in topical form but as a second-line therapy; and lastly, 
other reports show the efficacy of voriconazole in association with other antifungal drugs.1

Figure 3 (A) – Slit-lamp image with visualization of a paracentral leukoma; (B) – Leukoma that no longer is stained with fluorescein; (C) - Corneal-OCT demonstrates an 
improvement in stromal organization – the green arrows under the caption on this figure (on the left) correspond to the cornea that is expressed in all its extension and by 
layers in Figure 1C (on the right).
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However, medical therapy with antifungal agents was not effective in up to 36% of cases of Alternaria keratitis 
resulting in either penetrating therapeutic or lamellar keratoplasty.8 In cases where it is not possible to administer the 
agent at the desired level, intracameral injection of voriconazole is possible.2

Hence, this case report describes a mycotic keratitis after corneal trauma with biological material that, as a result of 
the (initial) absence of a microbiological diagnosis, created difficulties both in the diagnosis and in the therapy to be 
instituted. With the microbiological result of Alternaria alternata, it was possible to direct the initiated therapy and the 
patient presented a good evolution after therapy with voriconazole.

Abbreviations
BCVA, best corrected visual acuity; MIC, minimum inhibitory concentrations.
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