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Ulocladium atrum Keratitis
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We report a case of Ulocladium atrum keratitis in a 43-year-old man. No predisposing event was known. He
received natamycin and fluconazole drops and the infection resolved. The isolate was identified by morpho-
logical and rRNA gene sequence analyses. U. atrum is a dematiaceous hyphomycete not hitherto reported to
infect humans.

CASE REPORT

A 43-year-old truck driver from suburban Adelaide, Austra-
lia, woke one night with a suddenly painful, tearing right eye.
His symptoms worsened through the day and he presented to
a local health service the following day. A small corneal ulcer
was seen, and he was given chloramphenicol ointment. How-
ever, the ulceration progressed and his vision deteriorated over
the next 24 h, prompting a referral to Flinders Medical Centre.
The patient was found to have photophobia, marked conjunc-
tival injection, corneal edema, Descemet’s membrane folding,
and a central stromal infiltrate with a feathery edge (Fig. 1).
The visual acuity (VA) in the right eye was hand motions only.
No predisposing factors for a corneal infection were identified.
The patient could not recall any ocular injury or irritation and
did not wear contact lenses. He transported home appliances
in his truck. The only medical history of note was tinea pedis
and tinea cruris for which he was applying clotrimazole cream.
Corneal scrapings were taken, and media were inoculated for
aerobic and anaerobic bacterial culture, fungal culture, and
Gram stain. A scraping was also taken for viral investigations:
rapid culture (7) and PCR for herpes simplex virus and PCR
for varicella-zoster virus. The PCRs were performed as a du-
plex based on the method of Read and Kurtz (17).

The Gram stain showed epithelial cells and dense patches of
an acellular material, assumed to be anterior corneal stroma.
Septate hyphae were embedded in the largest patch; no pus
cells or bacteria were seen (Fig. 2). The chloramphenicol was
discontinued and natamycin (5%) and fluconazole (0.2%; the
neat intravenous preparation) were given as drops each hour.
On review the next day, the patient was more comfortable and
the infiltrate was smaller. By the next day, the VA had im-
proved to count fingers, the infiltrate continued to resolve, and
the anterior chamber could be examined and was found to be
quiet. After incubation for 2 days, no growth was seen on the
bacteriologic media and these were discarded. The viral assays
were negative. The improvement in signs and symptoms con-
tinued, and treatment was tapered over the next 2 weeks. By 24

days after referral, the patient was comfortable and off all
treatment. The eye was not inflamed, there was a small central
corneal scar, and the VA was 20/20.

The primary fungal medium (Sabouraud’s dextrose agar, no
antibiotics) had been incubated at 28°C. A colony appeared at
the inoculation site after 4 days. By day 8, the colony had a
diameter of 2 cm and was greyish brown and powdery. It was
sporulating by this time. Many of the conidia were dark brown
and had transverse and longitudinal septa, suggestive of Alter-
naria species. However, some conidia were coarsely verrucose.

The isolate was sent, with clinical details only, to a fungal
reference laboratory. It was identified as a Ulocladium species
on morphological grounds. Antifungal susceptibility tests were
performed using the National Committee for Clinical Labora-
tory Standards M38-A method for molds (11). MICs were
determined for amphotericin B (4.0 �g/ml), flucytosine (64
�g/ml), fluconazole (64 �g/ml), itraconazole (0.125 �g/ml),
ketoconazole (0.125 �g/ml), and voriconazole (0.25 �g/ml).
Two other agents were tested using an agar disk method
adapted from M38-A. Neo-Sensitabs tablets (Rosco Diagnos-
tica, Taastrup, Denmark) containing either diffusible natamy-
cin (50 �g) or terbinafine (30 �g) (19) were used on RPMI
1640 agar supplemented with glucose (0.2%) and buffered with
MOPS (morpholinepropanesulfonic acid; 0.165 M). The inoc-
ulum was standardized to between 0.4 � 104 and 5 � 104

CFU/ml using a spectrophotometer. The plates were incubated
at 35°C and examined at 48 and 72 h. The zone sizes indicated
that the fungus was sensitive to natamycin and terbinafine (19).

The isolate was sent to a third laboratory for identification
by rRNA gene sequencing. For DNA extraction, the isolate
was cultured on potato dextrose agar at 30°C for 5 days. A
suspension to a McFarland standard of 2.0 was prepared in
saline (2 ml) and centrifuged. The pellet was resuspended in
200 �l of sorbitol buffer containing 200 U of lyticase (Sigma-
Aldrich Corporation, St. Louis, Mo.) as described previously
(25). The preparation was incubated at 37°C for 60 min and
centrifuged (5,400 � g; 5 min). Spheroplasts were resuspended
in 180 �l of lysis solution T and 20 �l of proteinase K
(GenElute Mammalian Genomic DNA Miniprep kit; Sigma-
Aldrich) and then incubated at 55°C for 60 min. DNA was
extracted according to the manufacturer’s instructions with a
final elution volume of 200 �l. Samples were stored at �20°C
until use.
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Universal fungal primers were used to amplify the internal
transcribed spacer (ITS) region of the rRNA gene complex,
incorporating ITS 1, the 5.8S gene, and ITS 2 (24). Amplifi-
cations were performed in 25-�l volumes containing 1�
GeneAmp PCR buffer (Applied Biosystems, Foster City,
Calif.), 5% glycerol, 125 �M each deoxynucleoside triphos-
phate, 0.5 �M each primer (ITS 1, 5�-TCCGTAGGTGAACC
TGCGG; and ITS 4, 5�-TCCTCCGCTTATTGATATGC),
1.25 U of Taq DNA polymerase (Applied Biosystems), and 10
�l of DNA. PCR conditions were 94°C for 2 min and 30 cycles
of 94°C for 15 s, 55°C for 30 s, and 72°C for 30 s, with a final
extension of 72°C for 6 min. The product was purified using a
GFX PCR DNA and gel band purification kit (Amersham
Biosciences, Piscataway, N.J.) and then sequenced using the
ITS 1 primer and a BigDye Terminator v. 3.1 cycle sequencing
kit in an ABI PRISM 3100-Avant genetic analyzer (Applied
Biosystems). The result was edited using Chromas v. 2.23 soft-
ware (Technelysium Pty. Ltd.). The 520-base sequence was
deposited into GenBank and compared with other sequences
(02/06) using FASTA (13).

Three sequences were identical to ours, four differed by one
base, and three differed by two bases (Table 1). The sequences

were assigned to five named species of Ulocladium. The table
has one strain recognized as an epitype by de Hoog and Horré:
Ulocladium atrum ATCC 18040 (4). The next two sequences
differed from ours by six bases, one being assigned to the
epitype for Ulocladium chartarum (4).

Further observations on the corneal isolate were made from
subcultures on cornmeal agar incubated at 23 or 28°C (Fig. 3).
The conidiophores varied from long, flexuous, and simple to
short, geniculate, and branched. Conidia appeared within 48 h
of culture. They were spherical to ellipsoidal and single but for
the occasional chain of two. Dark brown, verrucose conidia
were present by 72 h at either temperature. Increasing num-
bers of secondary conidiophores were seen. Many conidia were
septate, and the septa often intersected at right angles. Of the
species of Ulocladium described by Simmons in 1967, our iso-
late most closely resembles U. atrum (20). He later divided U.
atrum-like strains into U. atrum, U. cucurbitae, U. dauci, or U.
multiforme (21). Our isolate is most similar to the first of these
species, although spherical and verrucose conidia appear quite
early. We conclude that our patient had a corneal infection
caused by U. atrum.

Ulocladium is a genus of saprotrophic, darkly pigmented
hyphomycetes. In medical microbiology laboratories, they ap-
pear most often in cultures for dermatophytes and are consid-
ered to be contaminants. The conclusion that a Ulocladium
species was the causative agent in this case is based on the
clinical appearance being consistent with a fungal infection,
the discovery of hyphae in corneal tissue, the culture result and
subsequent morphological and rRNA gene sequence analyses,
the response to antifungal agents, and the failure to detect any
other agent.

Ulocladium species closely resemble some of the saprotro-
phic Alternaria species, and in the past they have been classified
as such. The morphological basis for separating the genera
rests on observations such as whether developing conidia are
ovoid or obovoid (20) and somewhat subtle differences in the
pigmentation and verrucosity of mature conidia (3). Simmons
has described as many as 12 Ulocladium species (20, 21), but
recent ITS sequencing on a limited amount of material sug-
gests this may be an overclassification. The sequencing sup-

FIG. 2. The Gram stain of the corneal scraping showing hyphae
(magnification, �960).

FIG. 1. The clinical presentation showing corneal infiltration and
edema (broad tangential illumination).

TABLE 1. GenBank sequences most similar to AY943384

Accession
no. Strain designation

No. of
overlapping

bases

Sequence
similarity

(%)

Refer-
ence

AY372681 U. botrytis UB32 519 100.00
AY625071 U. chartarum

UAMH 7842
514 100.00 10

AY762941 U. cucurbitae
HSAUP_XF030282

510 100.00

AY278837 U. consortiale 514 99.8 14
AY625072 U. atrum UAMH 7840 514 99.8 10
AF229487 U. botrytis ATCC 18043 513 99.8 15
AF229486 U. atrum ATCC 18040 513 99.8 15
AY372683 U. atrum UA 36 519 99.6
AY208795 Ulocladium sp. strain Po51 498 99.6
AY587137 Ulocladium sp. strain

Mos ID7
496 99.6
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ports the existence of U. atrum, U. botrytis, and U. chartarum as
species within the cluster of Alternaria species (4, 15). de Hoog
and Horré (4) concluded that about 14% of Alternaria and
Ulocladium sequences in GenBank were misidentified; we sus-
pect that the sequences listed in Table 1 all derive from the
same organism.

This case is the first reported infection due to U. atrum.
Human infections due to U. botrytis and U. chartarum, identi-
fied on morphological grounds, are known. U. botrytis was
isolated from a case of onychomycosis (18). U. chartarum has
been isolated from several cutaneous infections in immuno-
compromised individuals. One patient was on corticosteroids
for Brill-Symmer’s disease (1), one patient had Cushing’s dis-
ease (23), and three others were on immunosuppressive ther-
apy following heart (5) or kidney (2, 9) transplantation. In
contrast, our patient was a healthy man, reflecting the vulner-
ability of the cornea to organisms of limited pathogenicity.
Alternaria species have been reported from a variety of ocular
infections, but a determined search of the literature failed to
uncover any eye infections attributed to Ulocladium. Several
large Indian series include corneal infections due to dematia-
ceous fungi that were not able to be identified (6, 8, 22), but it
is likely that Ulocladium would have been recognized given its
readiness to sporulate on simple fungal media.

A case of fungal keratitis without a recognized risk factor is
unusual. Some degree of trauma, frequently associated with
plant material, is a common predisposing event for keratomy-
cosis. Anomalies of the ocular surface, structural alterations to
the cornea, or poor compliance with contact lens care proce-
dures can also predispose to fungal keratitis (12). How one or
more spores breached the major barrier of the corneal epithe-
lium in this case is not known.

The response of our patient to topical antifungals was rapid
and impressive. The in vitro susceptibility data suggest that the
response would have been due mainly to the natamycin. The
findings were in general agreement with those of Pujol et al. (16),
who determined the MICs of six antifungal agents against
isolates of U. chartarum and U. botrytis by a broth microdi-
lution method. Their results suggest that, of the drugs that
can be used topically, amphotericin B, miconazole, and ke-
toconazole could be effective for Ulocladium keratitis. As

the least number of isolates were resistant to miconazole
and the mean MIC of this agent was 2.96 mg/liter, we sug-
gest a combination of miconazole (1%; as the ophthalmic
formulation) and natamycin for the initial treatment of Ulo-
cladium keratitis. The susceptibility of the isolate to the
newer azole, voriconazole, is also of note.

In summary, this case illustrates the vulnerability of the
cornea to unusual organisms and those considered to have low
pathogenicity. We believe that the successful outcome for our
patient was due in part to a standard approach of taking cor-
neal scrapings and thereby delivering appropriate treatment
without delay.

Nucleotide sequence accession number. The 520-base se-
quence of the Ulocladium isolate was deposited into GenBank
under accession number AY943384.
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