
Clinical Case Report Medicine®

OPEN
Fungal keratitis due to Sc
opulariopsis brevicaulis
and a potential promising therapeutic effect of
antibacterial agents
A case report
Nasser M. Kaplan, MD, PhDa,∗ , Rami A. Al-Dwairi, MDb, Nasr N. AlRabadi, MD, PhDc

Abstract
Introduction: Microbial keratitis is a serious potentially blinding corneal infection. Contact lens wear remains the most common
predisposing factor. Fungal keratitis represent only a small fraction of the overall number of cases of contact lens-associated
microbial keratitis, however they are proportionally more severe.

Patient concerns: An 18-year-old female, who occasionally used eye cosmetic soft contact lenses, presented with pain,
redness, and blurring of vision in her left eye.

Diagnosis: The left eye showed decreased visual acuity, central corneal ulcer and abscess, and severe ciliary injection. A
provisional diagnosis of infectious keratitis was considered.

Intervention:Corneal scrapings were aseptically collected and directly inoculated onto sterile bacterial and fungal agar plates that
were immediately incubated. The patient was admitted and started on topical and systemic antibacterial agents.

Outcomes: The infection showed signs of satisfactory clinical resolution. However, the mold Scopulariopsis brevicaulis was
isolated in pure colonies 5 days after presentation.

Conclusion:We report the first case from Jordan of fungal keratitis caused by the mold S brevicaulis. A high index of suspicion is
required for fungal keratitis caused by S brevicaulis in immunocompetent patients who wear contact lenses despite its rarity. This
fungal infection was successfully treated using antibacterial agents. However, larger studies are recommended to investigate the
clinical effectiveness of antimicrobial agents that have both antibacterial and antifungal effects and to assess their role as empirical
therapeutic modalities for infectious keratitis.

Abbreviations: CLMK = contact lens-associated microbial keratitis, CML = Clinical Microbiology Laboratory.
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1. Introduction
Microbial keratitis is a serious and potentially blinding corneal
infection. Predisposing factors include ocular surface disease,
ocular trauma, contact lens wear, systemic diseases, and ocular
surgery.[1] Although it represents an easily preventable cause of
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microbial keratitis, contact lens wear remains the most common
predisposing factor of this infection along with ocular trau-
ma.[2,3] Indeed, wearing contact lens overnight and poor hygiene
are the 2 most common risk factors of contact lens-associated
microbial keratitis (CLMK).
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Statistics show that around 90% of CLMK is due to bacteria,
however the facultative protozoa Acanthamoebae and fungi
represent only a small fraction of the overall number of cases of
CLMK but are proportionally more severe.[4] Infection with
Aspergillus and Candida species remains the most common cause
of fungal CLMK, however, infection with other fungal species is
possible and was previously reported. For example, the species of
Scopulariopsis, is an uncommon cause of invasive disseminated
infections but are still recognized as relatively common opportu-
nistic causes of keratitis, onychomycosis, and otomycosis.[5–9]

Scopulariopsis brevicaulis is the most prevalent and significant
clinical species isolated from superficial and invasive infections
with this saprophyticmold.[9,10] Previous reportsof fungal keratitis
caused by S brevicaulis indicate that it is an opportunistic pathogen
that will not normally infect a healthy cornea and that fungal
inoculationmost likely follows corneal trauma.Among the cases of
S brevicaulis keratitis reported in the literature; one followed a
penetrating eye injury with a dirty rusty nail[11] and another one
followed corneal damage caused by herpes virus type I.[12]

S brevicaulis is a cosmopolitan saprophytic mold that is
ubiquitous in the environment and commonly found in soil. In
view of the relatively low incidence of keratitis caused by S
brevicaulis and the high frequency of multiple drug resistance in
species isolated from other infection sites, there is little consensus
on the best therapeutic modality. In general terms, fungal keratitis
is initially treated with antifungal agents that include itracona-
zole, miconazole, chlorhexidine, sulphadiazine, econazole, or
natamycin for several months. Patients who do not improve
following treatment with topical and/or oral antifungal medi-
cations may require surgery, including corneal transplanta-
tion.[13] Recently, many clinical cases reported the responsiveness
of fungal keratitis for antibacterial treatment.[14–21]

Sporadic ocular infections have been previously reported,[11,12,22]

however it is not uncommon to have a delay in the diagnosis of
fungal keratitis because of occasional difficulty in collecting the
corneal samples as well as isolating and identifying the pathogenic
fungus.
Figure 1. Off-white colony with powdery surface and feathery borders on
Sabouraud dextrose agar plate.
2. Case report and microbiology findings

An 18-year-old female presented to the ophthalmology outpa-
tient clinic with a 2-day history of pain, redness, and blurring of
vision in her left eye. The patient had no significant past medical
history and was an occasional cosmetic soft contact lenses
wearer. The patient used to live in a rural area, had long unclean
fingers’ nails, and worn contact lenses on the same day the
symptoms had started. On eye examination, the visual acuity was
1.0 in the right eye and 0.1 in the left eye. The left eye showed a
central 3 � 3 mm corneal ulcer and a 1 � 1 mm underlying
corneal abscess with generalized corneal edema and a 1-mm
hypopyon level in the anterior chamber. There was also
associated mild eyelid edema and severe ciliary injection.
A provisional diagnosis of infectious keratitis was considered.

Under strict aseptic conditions, corneal scrapings were collected
and inoculated directly onto sterile agar plates of bacterial and
fungal culture media. The inoculated plates were promptly
transported and delivered to the clinical microbiology laboratory
(CML) for immediate incubation. The patient was admitted for
therapy as well as close and frequent observations.
The therapeutic regimen included antimicrobial agents thatwere

administered topically as hourly eye drops of fortified amikacin
(aminoglycoside) and fortified vancomycin (glycopeptide), and
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systemically as 750mg twice-daily oral ciprofloxacin (fluoroquin-
olone). Cyclopentolate hydrochloride 1% was also administered
topically as hourly eye drops for relief of pain.On the next day, the
patient was symptomatically improving. The corneal ulcer and
abscess were the same size but the hypopyon was almost resolved.
On the second day, the visual acuity had improved to 0.4, the ulcer
was almost 2 � 2 mm and the abscess was 0.5 � 0.5 mmwith the
hypopyon completely disappeared. Corneal thinning at the site of
the ulcer was noticed and intensive lubricating eye drops were
added to the therapeutic regimen. The patient was discharged on
the third day of the same treatment course.
Two days later, the patient was presented with a mild

deterioration of vision. Despite the signs of clinical improvement,
corneal melting was noticed at the site of the almost healed ulcer.
All fortified eye drops were discontinued and replaced by
moxifloxacin (fluoroquinolone) eye drops 4 times daily.
Lubricating eye drops were continued hourly.
On further follow-up, the corneal defect had completely healed

but thinning due to melting was obvious. Mild opacification of
the cornea at the site of the previous ulcer had started to form. All
eye drops other than lubricating agents were discontinued and the
patient was stable in the follow-up visits.
The inoculated bacterial agar plates of Blood and MacConkey

culture media (Oxoid, UK) were sterile and showed no bacterial
growth after 48hours of aerobic incubation at 34 to 36°C. The
inoculated bacterial agar plates of Chocolate culture media
(Oxoid, UK) were also sterile and showed no bacterial growth
after 48hours of incubation under 5% CO2 at 34 to 36°C.
However after 5days, identical fungal growths were detected

on the inoculated fungal agar plates of Sabouraud Dextrose
culture media (Oxoid, UK) incubated under aerobic conditions at
25°C, as well as on the other blood and chocolate agars kept on
the laboratory bench. The isolated moderately fast-growing mold
was identified as S brevicaulis based on both the macroscopic
characteristic colony morphology and the microscopic observa-
tion of distinctive fungal elements. The colonies were off-white
with powdery surface and feathery borders (Fig. 1). Light
microscopic examination of the colonies stainedwith lactophenol



Figure 2. Branched conidiophores and chains of characteristic conidia,
lactophenol-cotton blue stain,�400 magnification.
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cotton blue showed hyaline septate hyphae, numerous branched
conidiophores, and chains of rough thick-walled lemon-shaped
conidia with flattened bases and rounded or slightly pointed tips
(Fig. 2).
The contact lens storing fluid was received and centrifuged, and

the resulting sediment was cultured. Dark-colored soil debris from
underneath the distal edges of the long fingers’ nails of the patient
was also collected and cultured. The storing fluid’s sediment and
soil debris were inoculated onto separate Sabouraud dextrose agar
plates, and the same etiologic mold S brevicauliswas isolated after
5days of aerobic incubation at 25°C. The storing fluid’s sediment
and soil debris were also inoculated onto separate non-nutrient
agar plates (Oxoid, UK) overlaid with Escherichia coli, and the
plates were negative for trophozoites and cysts of the facultative
protozoa Acanthamoebae.
Ethical approval by the institutional review board was not

required because this is a case report. However a written
informed consent was obtained from the patient to participate in
this study.
3. Discussion

This reported case was diagnosed as a confirmed contact lens-
associated fungal keratitis caused by S brevicaulis, according to
the criteria listed for “proven fungal disease” caused bymolds,[23]

because this fungus was the only pathogen recovered by the
culture of corneal scrapings specimen that was obtained by a
sterile procedure from clinically abnormal site consistent with an
infectious disease process. The same fungus was also isolated
from both the patient nails’ soil debris and the contact lens storing
fluid, therefore the nails’ soil debris was considered the most
likely environmental source of the fungus that was subsequently
transmitted to the contact lens storing fluid. The sterility of
bacterial culture media indicates the absence of any other
probable conventional bacterial pathogens. Negative special
cultures also excluded the possibility of Acanthamoebae
infection.
3

An important limitation in this case was that the CML did not
receive glass slides smeared with the aseptically collected corneal
scrapings for preliminary diagnostic staining techniques. There-
fore, there were no available results of the direct microscopic
examination for bacterial organisms or fungal filaments.
However in cases of fungal infections, direct microscopic
examination of the tissue generally detect nonspecific fungal
elements and usually will not distinguish between various molds.
Therefore, modern molecular sequencing methods were previ-
ously reported to be useful for rapid and accurate identification of
Scopulariopsis species directly from tissue and from culture.[24]

Another limitation in this case was that antimicrobial suscepti-
bility testing of the isolated mold was not performed in our
diagnostic CML because the facilities required are available only
in a reference Mycology laboratory.
CLMK requires urgent treatment to contain damage and to

improve prognosis, however it usually poses a clinical diagnostic
dilemma as the distinction between sterile inflammation and
microbial infection is often unclear.[4,25] Initial treatment of
suspected cases of microbial keratitis with topical fortified
antimicrobial agents has long been the gold standard. In this case,
antibacterial treatment was commenced empirically as bacterial
keratitis is the most common form of infectious keratitis and
because it is considered an ocular emergency due to its rapid
progression and disastrous complications.[13] The guidelines on
sterile preparation of fortified antimicrobial eye drops to achieve
the adequate higher drug concentration for topical therapy have
been recently reported.[26]

Fungal keratitis is often highly invasive and antifungal agents
tend to be fungistatic which can lead to prolonged treatment and
often surgical intervention.[27] Natamycin, 5% polyene suspen-
sion, is most commonly the first choice of treatment of
filamentous fungal keratitis.[28] Successful treatment of S
brevicaulis keratitis by topical natamycin was reported,[22]

however, natamycin is not available in Jordan. Amphotericin
B is less effective against filamentous fungi; however, it is
particularly effective and is the first agent of choice against
yeasts.[29] The treatment of Scopulariopsis infection is challeng-
ing and is not well understood because of its rarity and the high
level of resistance of Scopulariopsis species to conventional
antifungal agents.[9,30,31] Antifungal therapy alone rarely
achieves a cure and other therapeutic interventions, as debride-
ment or excision of necrotic tissue, are also required. In fungal
keratitis, the surgical debridement of corneal ulcer helps to
significantly reduce the load of infecting fungus and enhance the
penetration of topical therapeutic agents.[32]

The infection was clinically resolved in this patient due to early
presentation, prompt diagnosis, and immediate empirical treatment
with topical antimicrobial eye drops. There have been anecdotal
reports of fungal ulcers that improved with antibiotic treatment
alone.[33] However, further in-vitro and clinical studies are still
required for the standardization of the use of these antimicrobial
agents in the effective therapeutic modalities of fungal keratitis.
Fungi are susceptible to the traditional aminoglycosides at high

concentrations,[34] and the antifungal activities of aminoglyco-
sides have been recently reported.[35,36] Forster et al[19] reported 2
patients with Curvularia pallescens and Drechslera halodes
keratitis cured with topical gentamicin therapy. Chodosh et al[15]

reported a cure of Fusarium species keratitis with topical
tobramycin and vancomycin. Munir et al[17] reported 5 cases of
fungal keratitis responsive to antibiotic therapy. Of the 2 cases
that were corneal culture positive, 1 case of Fusarium keratitis

http://www.md-journal.com
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was cured by tobramycin and cefazolin. In 2012, Lee et al[21]

reported another case of Fusarium keratitis cured with moxi-
floxacin monotherapy. Motaba[14] reported cures of Curvularia
species, Candida parapsilosis, Aspergillus, and Paecilomyc
lilacinus keratitis with moxifloxacin monotherapy. Khor
et al[16] described 68 eyes of 66 patients with Fusarium keratitis.
In 11 eyes (16.2%), topical antibiotic therapy with fortified
cefazolin and gentamicin led to the resolution of the infection.
Rao et al[18] described 12 patients with Fusarium keratitis, 4 of
whom (33%) were cured with a combination of antibiotics
consisting of a fluoroquinolone agent (levofloxacin or ofloxacin),
tobramycin, and vancomycin. Choy et al[20] reported a cure for
Fusarium keratitis in 5 of 14 patients (36%) treated with
antibiotics by typically tobramycin and ceftazidime.
The fluoroquinolones are irreversibly-bactericidal antimicro-

bial agents that can bind to both prokaryotic and eukaryotic
topoisomerases and may have some antifungal activity. Current
commercial topical preparations of fluoroquinolones demon-
strated a definite antifungal activity against Fusarium and
Candida isolates from human ocular infections.[37,38] The in-
vitro activity of tobramycin and moxifloxacin against filamen-
tous fungi was also reported.[33] The inhibitory effects of
fluoroquinolones and aminoglycosides against the Fusarium
species isolated from eyes with fungal keratitis were reported,
however at relatively high concentrations.[39]

In this case, the patient was continued on antibacterial therapy
because of the noticed satisfactory clinical response, the relatively
delayed fungal growth, and to avoid the well-known toxic effects
of antifungal agents particularly associated with the required
long therapeutic duration. Amphotericin B, for example, has
significant toxic effects that include dose-limiting nephrotoxicity,
punctate epithelial erosions, and a greenish discoloration of the
cornea.[13]

Generally, effective preventive measures remain the corner-
stone in combating CLMK. Full recommendations regarding the
proper usage of contact lenses for the prevention of potential
infections have been studied and reviewed recently.[2] Conse-
quently, our patient was advised regarding the specific attention
to contact lens hygiene including both storage case cleaning and
replacement for daily lens use, avoidance of overnight lens
wearing, consideration of using daily disposable lenses, and other
hand hygiene measures including the short trimming and
frequent cleaning of fingers’ nails.
4. Conclusion

Infectious keratitis is one of the major causes of avoidable
blindness. Delay in clinical and microbiology diagnosis is
responsible for inappropriate initial therapy and undesirable
outcome. The significance of liaison between the ophthalmologists
andmicrobiologists for early isolation and proper identification of
fungal etiology of corneal infection should be highly emphasized.
The role of antimicrobial agents that have both antibacterial and
antifungal effects, as empirical therapeuticmodalities for infectious
keratitis should be further studied. The contact lenswearers should
pay attention to storage case hygiene practices and avoid delays in
presentation for early appropriate treatment.
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