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Purpose: To evaluate an outbreak of endophthalmitis caused by Fusarium oxysporum after cataract surgery.
Methods: In the present study, we conducted a retrospective review of the medical records of cases of endoph-
thalmitis that developed after cataract surgery. All eyes underwent phacoemulsification and intraocular lens
implantation (PEA + IOL) at a single eye clinic on the same date. Symptoms of endophthalmitis occurred 21.5 +
3.4 days after the cataract surgery.

Results: Nine eyes of 9 patients with fungal endophthalmitis (5 males and 4 females) were enrolled in the current
study. The mean age of the patients was 63.4 + 8.5 years. Soon after the diagnosis of endophthalmitis, pars plana
vitrectomy (PPV) had been performed in all the eyes. However, because there was no response to the first PPV
plus antibacterial drug therapy, we performed repeat PPV for all the eyes, combined with IOL removal and
antifungal therapy (natamycin eye drops plus oral voriconazole or fosfluconazole). After the antifungal drug
therapy, no recurrence of endophthalmitis was observed in any of the operated eyes, and good visual outcomes
were obtained. Fusarium oxysporum was identified by culture and sequencing analysis.

Conclusion: Early diagnosis and appropriate, adequate treatment are needed for successful management of fungal
endophthalmitis.

1. Introduction

Infectious endophthalmitis is one of the serious complications of
ophthalmic surgery, including cataract surgery.' According to a recent
estimate, endophthalmitis as a complication of cataract surgery occurs
at an incidence of 0.07%-0.082%.%° In the majority of cases, post-
operative endophthalmitis is caused by bacterial, and fungal endoph-
thalmitis is rather rare.”

Visual outcomes in cases of fungal endophthalmitis are generally
poor, because no standard management protocol has been established.
Previous reports have indicated that Aspergillus species are the most
commonly isolated causative organisms in cases of postoperative
endophthalmitis; while Fusarium species have been identified in cases of
fungal keratitis, reports of endophthalmitis caused by Fusarium species

are rare.

An outbreak of endophthalmitis caused by Fusarium oxysporum was
previously reported by Buchta et al.” The visual outcomes in that case
series were poor, mainly due to the delay in the initiation of antifungal
therapy. In the present study of outbreak of Fusarium oxysporum
endophthalmitis after cataract surgery, we started the patients on anti-
fungal therapy even before Fusarium oxysporum was identified as the
causative strain. As a result, the visual acuity outcomes were better as
compared to those in the aforementioned previous report. The aim of the
current study was to evaluate the visual outcomes in patients with
Fusarium oxysporum endophthalmitis.
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Fig. 1. Slit lamp examination in patients with endophthalmitis.
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Case 4 showed a relatively mild inflammation in the anterior chamber with mild redness and no pain 24 days after the first PPV. A slit-lamp examination revealed a
biofilm on the surface of IOL (A). Moreover, angle hypopyon was observed in Case 4 (B).PPV: pars plana vitrectomy, IOL: intraocular lens.

Fig. 2. Wide-angle fundus viewing during the second PPV.

Vitreous condensation was observed in the vitreous cavity during the second PPV in Case 4 (A). We removed it as much as possible, in addition to the IOL (B). PPV:

pars plana vitrectomy, IOL: intraocular lens.

sample (Fig. 3). MICs of antifungal drugs of two Fusarium Oxysporum
strains revealed the same profile (Table 2): the identified strains were
resistant to micafungin (MIC >16 mg/1), caspofungin (MIC >16 mg/1),
flucytosine (MIC >64 mg/1), fluconazole (MIC >64 mg/1), itraconazole
(MIC >8 mg/l) and voriconazole (MIC >8 mg/l), respectively, while
they were sensitive to amphotericin B (MIC = 2 mg/1) and miconazole
(MIC = 8 mg/]). In addition, the MIC of voriconazole was 2 mg/] when
we changed the standard of MIC from IC100 to IC 50.

Fig. 3. Fusarium oxysporum isolated from Case4
The fungus body, microconidia of single-celled and 2-celled oval shape. It was
detected from hydatoid of case 4.

Table 2
MICs of antifungal drugs of Fusarium Oxysporum strains
determined by CLSI M38-A2 method.

Anti-fungal drug MIC (MEC)
micafungin >16
caspofungin >16
amphotericin B 2
flucytosine >64
fluconazole >64
itraconazole >8
voriconazole >8
miconazole 4

MIC: Minimum inhibitory concentrations.
4. Discussion
4.1. Early intervention

Fusarium species are known as plant pathogens and mycotoxin
producers.” Fusarium oxysporum and Fusarium solani are the most com-
mon Fusarium species isolated from the eye. While cases of contact
lens-related keratitis caused by Fusarium species are known, outbreaks
of endophthalmitis caused by Fusarium species have rarely been re-
ported.® However, there are some reports of endophthalmitis caused by
Fusarium species resulting in severe vision loss after cataract surgery.s’9
Buchta et al. reported that enucleation had to be performed in 10% of
cases, and that the final visual acuity was 6/60 or worse in 85% of the
patients. Late-onset fungal endophthalmitis after cataract surgery has
been reported to be related to poor visual outcomes.'® '? However, even
in an outbreak of early-onset endophthalmitis caused by Fusarium
species reported by Cakir M et al.,'® the final visual acuity of the patients
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was poor (between light perception and 0.2), suggesting that proper
management of fungal infection in the acute phase poses a challenge.

As compared to these reports, our current study demonstrated better
visual outcomes, presumably because of correct diagnosis of the
microorganism and early intervention. We suspected fungal infection
based on the late-onset endophthalmitis which was refractory to intra-
vitreal injection of antibacterial drugs during the first PPV surgery.
Vancomycin is considered to be effective against gram-positive bacteria,
while ceftazidime is a broad-spectrum antibiotic.'* Topical administra-
tion of vancomycin and ceftazidime is usually used to treat bacterial
endophthalmitis, however in the present study, recurrence of endoph-
thalmitis was observed in all the eyes within 20 days after the first PPV
(Table 1). Second, topical administration of steroid exacerbated the
inflammation in the patients with fungal endophthalmitis. In all pa-
tients, antibiotic eye drops and steroid eye drops had been used after the
first PPV. We reinforced the topical steroid administration at the first
visit of the patients to our hospital and confirmed exacerbation of
inflammation in the anterior chamber and vitreous. Therefore, even
before the causative pathogen was identified, we started the patients on
antifungal therapy, earlier than in other reports, and as a result, ob-
tained better visual acuity outcomes than in previous reports.

In the previous clinic, all the endophthalmitis patients underwent
intracameral antibiotic injection, which were prepared before the sur-
gery from the same bottle. As Cakir et al. reported,' it was possible that
the prepared solution might carry Fusarium in our cases with endoph-
thalmitis, however the microbiologic investigation was not performed in
the current study.

4.2. IOL and capsular removal

IOL removal was performed in all the patients in the current study,
lending support to the idea that IOL explantation plays a critical role in
the treatment of fungal endophthalmitis. Previous case reports have
suggested that mycotic infection is localized to the capsular bag and IOL
surface.'” In the present research, Fusarium oxysporum was isolated from
the explanted IOL in one patient (Case 6). In all the eyes, the inflam-
mation resolved completely after PPV combined with IOL removal and
antifungal therapy.

Vinekar et al. previously reported six patients with postoperative
fungal endophthalmitis who were refractory to conventional manage-
ments.'® They concluded that no recurrences were observed after final
PPV with IOL removal, suggesting the effectiveness of IOL removal in
managing postoperative fungal endophthalmitis.

Fungal endophthalmitis is often observed in clusters, often caused by
contamination of the intraocular irrigating solution,'” IOLs,"'®'° and
ventilation systems.?’ Fusarium species have been reported to cause
biofilm formation around soft contact lenses.>’ However, even though a
few case series of fungal endophthalmitis after cataract surgery have
been reported, biofilm formation has not yet been precisely evaluated to
date. In the current study, we could not find the source of infection,
however, the fungal infection was localized to the capsular bag and IOL
surface, with formation of a biofilm, as shown in Fig. 1A. Thus, IOL
removal combined with antifungal treatment led to successful resolution
of Fusarium endophthalmitis in the current case series.

4.3. Antifungal drug selection

We fortunately succeeded in managing Fusarium oxysporum
endophthalmitis by initiating antifungal drug therapy even before
Fusarium oxysporum was identified as the causative organism. The
Fusarium oxysporum strain identified in our study was resistant to most
antifungal drugs, except amphotericin B and miconazole. However,
when we used the IC 50 rather than the IC 100 standard, we found that
the strain was sensitive to voriconazole.

Oral voriconazole was administered in 7 patients and intravitreal
voriconazole in 1 patient, and 2 patients received intravitreal
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fosfluconazole. Local instillation of natamycin eye drops as antifungal
therapy (4 times per day) was continued for at least 3 weeks in all pa-
tients. Topical natamycin and voriconazole cannot typically achieve
high intraocular concentration for killing fungi. Intracameral antifungal
treatment is only a part of therapy for exogenous fungal endoph-
thalmitis, especially in patients associated with keratitis.

Previous reports suggested systemic voriconazole administration is
effective to manage fungal keratitis and endophthalmitis.?>** There-
fore, systemic voriconazole administration was selected as an antifungal
agent in the current case series although the MIC data suggested that the
isolates were resistant to voriconazole but were sensitive to amphoter-
icin B and miconazole. Considering the results of the MIC de-
terminations, oral voriconazole therapy might have been insufficient for
controlling the Fusarium oxysporum infection. If the MIC data were ob-
tained at an earlier stage, drug selection might be more rational.

In conclusion, we successfully treated cases of Fusarium oxysporum
endophthalmitis by vitrectomy combined with antifungal drug treat-
ment. IOL removal might also be effective to manage Fusarium oxy-
sporum endophthalmitis. The successful treatment is highly associated
with removal of IOL/capsule, PPV, and intravitreal antifungal agents
with/without systemic antifungal agents. Topical antibiotics could not
be the important factors in treatment of endophthalmitis, unless it
combined with keratitis. Since successful management is dependent on
early diagnosis by identification of the causative fungal species, early
intervention might be essential for good visual outcomes.
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