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Abstract 

We report the clinical and microbiological features of contact lens-related mixed infec-

tious keratitis caused by a spore-forming filamentous fungus and a rare gram-negative 

bacterial infection. A 66-year-old Caucasian female presented with right eye (OD) pain 

after sleeping in her 2-weekly contact lenses for 3 days. On presentation, corrected dis-

tance visual acuity was 0.46 LogMAR OD and 0.20 in the left eye. Slit lamp biomicroscopy 

revealed a 1.9 mm by 1.9 mm area of dense stromal infiltrate with epithelial defect. Corneal 

scrapes grew Aspergillus fumigatus and Pseudomonas koreensis, and culture-directed micro-

bial therapy with oral and topical voriconazole and topical fortified gentamicin along with 

regular debridement resulted in slow resolution of the infection, leaving a dense stromal 

scar in the visual axis requiring penetrating keratoplasty. Mixed infectious keratitis caused 

by filamentous fungi and gram-negative bacteria is rare. Pseudomonas koreensis infection 

has not been previously reported as a cause of infectious keratitis in humans. In our ex-

perience, these mixed infections require prolonged systemic and topical therapy and the 

secondary scarring may require surgical intervention for vision rehabilitation. 

 © 2020 The Author(s) 
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Introduction 

Infectious keratitis is an ophthalmic emergency that often results in ocular morbidity and 
visual disability [1–3]. The most common aetiology is bacterial; virus, fungi, and Acanth-
amoeba are less common pathogens [1–4]. Infectious keratitis attributed to multiple microor-
ganisms is relatively uncommon. This could occur as a coinfection or as a secondary infection 
superimposed on a pre-existent infectious pathology [5]. We report a case of an infectious 
keratitis caused by Pseudomonas koreensis, a gram-negative rod, and Aspergillus fumigatus, a 
sporulating filamentous fungus. 

Case Report 

A 66-year-old Caucasian female and a known contact lens wearer presented with a 3-day 
history of right eye (OD) redness and pain. She had no past ocular or medical history. Cor-
rected distance visual acuities (CDVA) were 0.46 LogMAR in the OD and 0.20 LogMAR in the 
left eye. Examination revealed a 1.9 × 1.9 mm epithelial defect with a stromal infiltrate in the 
inferior cornea in the OD (shown in Fig. 1a, b). Posterior segment examination of both eyes 
was unremarkable. 

Corneal scrape was obtained, and she was commenced on topical fortified 5% cefuroxime 
and 1.5% gentamicin. Corneal scrape on this occasion showed no growth. Mild clinical im-
provement was noted and the CDVA improved to 0.34 LogMAR OD. Dexamethasone 0.1% 
drops were commenced b.i.d. to treat the secondary ocular surface inflammation. Two days 
later she presented with severe pain in OD. Biomicroscopy revealed a 2 mm by 2 mm raised 
central plaque (shown in Fig. 1c). Following discontinuation of topical antibiotics for 48 h, the 
plaque was debrided and sent to the microbiology. Dexamethasone drops were discontinued. 
At week 3, CDVA of OD deteriorated to hand movements and cultures grew Pseudomonas ko-
reensis and Aspergillus fumigatus on blood and Sabouraud’s agar, respectively. P. koreensis was 
susceptible to ceftazidime, ciprofloxacin, and gentamicin. Biomicroscopy revealed a generally 
hazy cornea with central stromal infiltrate and hypopyon (shown in Fig. 1d). With the identi-
fication of causative microorganisms, the treatment was changed to oral voriconazole 200 mg 
b.i.d. along with hourly 1.5% topical gentamicin and 5% cefuroxime and topical voriconazole 
1.0% hourly. 

At week 7, improvement was noted in the form of reduced hypopyon (shown in Fig. 2a). 
Over the next 2 months, debridement of the plaque was performed during her weekly reviews 
and topical voriconazole was tapered. At week 18, oral voriconazole was discontinued and at 
week 22, all topical medications were discontinued. Twelve months after her initial presenta-
tion, her CDVA was 0.80 LogMAR due to a dense central corneal scar (shown in Fig. 2c). She 
eventually underwent a penetrating keratoplasty (shown in Fig. 2d) and her CDVA improved 
to 0.40 LogMAR. 

Discussion 

Mixed infectious keratitis caused by bacteria and fungi are rare and are usually associated 
with poor prognosis [5]. Pseudomonas koreensis is a non-spore forming gram-negative rod, 
first isolated from the rice rhizosphere in Heilongjiang province in Korea [6]. A literature re-
view revealed no previous cases of P. koreensis infectious keratitis in humans. However, it may 
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have a predilection for ocular tissues as it has been reported in association with eye lesions in 
fish [7]. This species has been reported to produce the biosurfactant, which has biocontrol 
ability against Phytophthora infestans and Pythium ultimum [8, 9]. It is unclear whether this 
biocontrol ability had any role in the late diagnosis of the co-existing fungal keratitis in our 
patient. Recently genome sequencing of Pseudomonas koreensis CRS05-R55 was performed 
[10], which demonstrated one gene cluster encoding fimbrial associated proteins only exist-
ing in CRS05-R5 (A8L59_09240–A8L59_09310). These genes have been reported to be critical 
for the initial stage of biofilm development [11]. This biofilm development may have contrib-
uted to the prolonged infection. 

Our patient had no history of travel to the Korean peninsula but reports frequent contact 
with soil as she lives and works in a farm that raises cattle and grows vegetables, which may 
have increased her risk of acquiring this mixed gram-negative bacterial and filamentous fun-
gal infection, which has also has predilection for vegetable matter [12]. South Korea is not a 
major exporter of farm products, so we are unable to establish any direct link to interconti-
nental spread of infection. We believe that the environmental niches of this species have not 
been fully characterized. It has been isolated from soil in Northern France [13] and related 
species such as P. baetica have been isolated from other parts of Europe, notably Spain [14]. 
There was a 3-week delay in identification of the causative organism in our case and it re-
quired multiple corneal scrapes for microbiological investigation. It is unclear whether the 
biofilm and bio surfactant formation ability of P. koreensis may have led to the delay in cultur-
ing this microbe [8, 9, 11]. In addition, the indolent slow nature of the fungal keratitis may also 
have contributed to the delay in diagnosis. 

Both topical and oral voriconazole has been shown to be effective in treating Aspergillus 
fumigatus keratitis [15]. Natamycin has also been widely used in the treatment of fungal ker-
atitis. A comparison of natamycin with voriconazole demonstrated a trend favouring the latter 
[16]. To conclude, mixed infectious keratitis may be difficult to diagnose and treat due to the 
potential bio-interactions between the infective organisms. Once diagnosed, prolonged topi-
cal and systemic therapy may be required. 
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Fig. 1. a Slit lamp photograph showing a central stromal infiltrate in the right eye. b Overlying epithelial 

defect. c Slit lamp photograph showing a raised central stromal plaque. d Slit lamp photograph showing a 

reduction of the stromal infiltrate and hypopyon. 
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Fig. 2. a, b Slit lamp photograph at week 7 shows complete resolution of the hypopyon with decreased 

stromal plaque. c At week 22, central dense stromal scar. d Slit lamp photograph showing a full-thickness 

corneal transplant. 
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