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Abstract 

Background:  Burkholderia cepacia, an opportunistic pathogen mainly affecting patients with cystic fibrosis or immu‑
nocompromised, has rarely been documented as a cause of corneal infection. The clinical and microbiological profiles 
of B. cepacia keratitis are reported herein.

Methods:  We retrospectively reviewed the medical record of 17 patients with culture-proven B. cepacia keratitis, 
treated between 2000 and 2019 at Chang Gung Memorial Hospital, Taiwan. Our data included predisposing factors, 
clinical presentations, treatments, and visual outcomes of B. cepacia keratitis as well as the drug susceptibility of the 
causative agent.

Results:  The most common predisposing factor for B. cepacia keratitis was preexisting ocular disease (seven, 41.2%), 
particularly herpetic keratitis (five). Polymicrobial infection was detected in seven (41.2%) eyes. All B. cepacia isolates 
were susceptible to ceftazidime. Main medical treatments included levofloxacin or ceftazidime. Surgical treatment 
was required in five (29.4%) patients. Only four (23.5%) patients exhibited final visual acuity better than 20/200.

Conclusions:  B. cepacia keratitis primarily affects patients with preexisting ocular disease, particularly herpetic kerati‑
tis, and responds well to ceftazidime or fluoroquinolones. However, the visual outcomes are generally poor.
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Background
Burkholderia cepacia complex, formerly known as Pseu-
domonas cepacia, is a group of aerobic Gram-negative 
bacilli comprising more than 20 species [1, 2]. It can 
exist in various environments, such as soil or water, and 
can infect both humans and plants. In humans, B. cepa-
cia is principally an opportunistic pathogen that causes 
various diseases, such as lung infections, in patients with 
cystic fibrosis or chronic granulomatous disease. Ocular 
manifestations caused by B. cepacia include endophthal-
mitis and keratitis, both of which are vision-threatening 
[3–9]. Several case series have reported on B. cepacia 

endophthalmitis, which occurs after ocular surgery or 
ocular trauma. Compared with endophthalmitis, B. cepa-
cia keratitis has rarely been reported, with only eight 
sporadic cases being documented thus far [4, 5, 7, 9, 
10]. Here, we report on 17 cases of B. cepacia keratitis. 
By reviewing patient demographics, risk factors, clinical 
presentations, treatment, and visual outcomes, we identi-
fied the characteristics of the disease, thus contributing 
additional knowledge on B. cepacia keratitis.

Materials and methods
This single-center retrospective study included data 
of 17 patients diagnosed as having B. cepacia kerati-
tis at Chang Gung Memorial Hospital, Taiwan between 
December 2003 and August 2019. Corneal scrapings, 
obtained under topical anesthesia, were inoculated 
on blood and chocolate agar, thioglycolate broth, and 
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Lowenstein–Jenson agar as well as subjected to Gram 
staining. The various media were routinely incubated for 
one week or longer, depending on the medium, before the 
final culture result was obtained. Isolates were identified, 
by using conventional biochemical tests; matrix-assisted 
laser desorption/ionization time-of-flight (MALDI-TOF) 
mass spectrometry was applied starting in 2013. Antimi-
crobial susceptibility was evaluated using the standard 
disk diffusion method and interpreted according to the 
guidelines established by the Clinical and Laboratory 
Standards Institute (CLSI). For B. cepacia isolates, cef-
tazidime, meropenem, and sulfamethoxazole–trimetho-
prim were tested. Each patient’s demographic data, risk 
factors, clinical presentations, treatments, and visual out-
comes were reviewed. We provided a case report (patient 
13) as a representative of B. cepacia keratitis in our study. 
We defined the location of an ulcer as central if it was 
located within 2 mm of fixation, periphery if it involved 
a zone within 2  mm from the limbus, and paracentral 
if it was in between. The ulcer size was defined as small 
(< 2  mm), medium (2–6  mm), or large (> 6  mm) on the 
basis of the longest diameter. Predisposing factors were 
classified into ocular trauma, contact lens wear, preexist-
ing ocular disease, recent ocular surgery, and systemic 
disease. Prior steroid use was also recorded. Visual acuity 
was measured using Snellen charts.

Results
Table  1 lists the demographic and clinical data of the 
patients. The mean patient age was 62.4 ± 17.2 (range 
24–88) years. A total of 17 eyes were involved, with 
nine right eyes and eight left eyes in eight male and nine 
female patients. Mean follow-up duration was 2.76 years 
(range 7 days to nine years).

Of the 17 corneal ulcers, 10 (58.8%) were located in 
the central cornea. In terms of size, eight (47.1%), four 
(23.5%), and five (29.4%) corneal ulcers were defined as 
large, medium, and small, respectively. Hypopyon was 
present in eight (47.1%) patients. Corneal perforation 
was observed in four (23.5%) patients—in two at presen-
tation and in two during treatment.

Predisposing factors of keratitis were identified in 14 
patients, with four patients demonstrating multifacto-
rial causes of keratitis. Preexisting ocular diseases (seven 
eyes, 41.2%), particularly herpetic keratitis (five eyes), 
was the most common predisposing factor. Other risk 
factors, including trauma (three eyes), systemic disease 
(three eyes), contact lens wear (two eyes), and recent 
ocular surgery (two eyes), were relatively evenly distrib-
uted. Prior corticosteroid use was noted in eight (47.1%) 
patients.

Of the 17 B. cepacia culture-positive scrapings, seven 
cases (41.2%) were polymicrobial (Table  1). All 17 B. 

cepacia isolates were susceptible to ceftazidime; all 
except for one (16/17, 94.1%) were susceptible to mero-
penem and sulfamethoxazole–trimethoprim.

All patients were treated with empiric topical antibi-
otics initially, and adjustments were made according to 
clinical response or culture results. Levofloxacin, cef-
tazidime, and amikacin, the main antibiotics for treat-
ing B. cepacia keratitis, were prescribed to nine (52.9%), 
six (35.3%), and two (11.7%) patients, respectively. In 
patients with polymicrobial keratitis, other antimicrobi-
als were added. A total of 12 patients (70.6%) responded 
well to antimicrobials, whereas five patients (29.4%) 
required surgical interventions including amniotic graft 
transplantation, patch graft, tarsorrhaphy, and eviscera-
tion. Multiple surgeries were required in three patients.

Visual acuity (VA) worse than 20/200 was noted in 14 
patients (82.4%) at presentation; moreover, four patients 
(23.5%) had no light perception. After treatment, six eyes 
exhibited improved vision but only four patients (23.5%) 
had a final VA better than 20/200.

Case report (Patient 13)
An 84-year-old female patient with herpes simplex virus 
disciform keratitis was undergoing treatment with topical 
prednisolone acetate (1%) and oral acyclovir and exhib-
ited sudden onset of blurred vision in her right eye one 
month after discontinuing the antiviral medication. On 
examination, VA in the right eye was hand motions. Slit-
lamp examination revealed corneal epithelial defect with 
infiltrate, thinning with a descematocele, and localized 
edema; strong anterior chamber reaction with hypopyon 
was also present (Fig. 1). Corneal scrapings were sent for 
cultures. She was administered on topical vancomycin 
(25 mg/mL) and ceftazidime (25 mg/mL) hourly and oral 
famciclovir three times a day. The corneal culture grew B. 
cepacia complex, susceptible to ceftazidime, meropenem, 
and sufamethoxazole-trimethoprim. She was maintained 
on topical ceftazidime, and when the infection was con-
trolled, a topical corticosteroid was added. The ulceration 
resolved within 1 week. At 9-month follow-up, she had a 
corneal scar with VA of 20/400 in the right eye.

Discussion
B. cepacia is a rare causative agent of keratitis; only eight 
cases of B. cepacia keratitis have been reported in pre-
vious studies (Table  2). B. cepacia accounted for 0.51% 
(5/875) of microbial keratitis cases in our previous ten-
year (2003–2012) study [11], but we identified 12 more 
cases in recent years. To our best knowledge, this study 
is by far the largest case series related to B. cepacia kera-
titis. In conjunction with previously reported cases, we 
provided a more detailed overview of the clinical charac-
teristics of B. cepacia keratitis.
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In our study, the most common predisposing factor of 
B. cepacia keratitis was preexisting ocular disease, par-
ticularly herpetic keratitis. Matoba et  al. also presented 
a patient with herpetic stroma keratitis, under oral acy-
clovir and topical prednisolone acetate treatment, who 
developed polymicrobial keratitis including B. ambifaria 
(belonging to the B. cepacia complex), Enterococcus spp., 
and Staphylococcus aureus [7]. Infection with herpes 
virus might cause sub-basal nerve damage of the cornea 
[12, 13]. The impaired corneal sensory innervation leads 
to a reduction of protective reflexes and trophic neuro-
modulators, which affect the wound-healing function 
of the cornea [14], making its surface an easy target for 
opportunistic bacteria such as B. cepacia. In addition, 
if the local immune response has been suppressed by 
topical steroids, a herpetic corneal ulcer can predispose 
microbial adherence, furthering the infection. Recent 
ocular surgery with simultaneous topical steroid use was 
noted in three of the previously reported eight patients 
with B. cepacia keratitis and two patients in our study 
(Tables  1 and 2), suggesting that local immunosuppres-
sion may play a role in such an opportunistic infection.

In our study, approximately 40% of B. cepacia cul-
ture-positive corneal scrapings were polymicrobial, as 
were two (25%) of the previously reported eight cases 
(Table 2). These mixed infections might be due to direct 
inoculation because of a corneal injury, contamination 
through the process of corneal scraping, or opportunis-
tic transmission in these immunocompromised patients 
[15]. Tuft et  al. proposed a synergy effect of interac-
tions between organisms in polymicrobial infection [16] 
and speculated that the primary organism may create a 
niche, either by providing a sequestered environment or 
by supplying specific metabolic requirements for a sec-
ond organism, that predisposes the host to further infec-
tion or turns a normally nonpathogenic organism into a 

Fig. 1  The slit-lamp photograph revealed central corneal epithelial 
defect with infiltrate, thinning with a descemetocele, and hypopyon
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pathogen. The mixed infections might modulate the clin-
ical course of the disease, causing unexpected treatment 
effects.

B. cepacia demonstrates multidrug resistance, includ-
ing resistance to carboxypenicillins, polymyxins, and 
aminoglycosides. Nevertheless, sulfamethoxazole–tri-
methoprim, ceftazidime, and meropenem have been 
revealed to be the most effective agents on the basis 
of in vitro susceptibility data, which agrees with our 
drug susceptibility test results [17]. We did not test for 
susceptibility to fluoroquinolones, the most popular 
empiric antibiotic in the field of ophthalmology. Chau-
rasia et  al. performed an antibiotic susceptibility test 
for four B. cepacia isolated from keratitis and reported 
100% susceptibility to ceftazidime and 50% susceptibil-
ity to ciprofloxacin/norfloxacin [4]. In the case report 
by Reddy et al. the isolate from the patient with B. cepa-
cia keratitis was resistant to moxifloxacin, gatifloxacin, 
tobramycin, and ceftazidime and susceptible only to 
sulfamethoxazole–trimethoprim in vitro; nevertheless, 
in vivo, the ulcer resolved completely after tobramycin 
and gatifloxacin treatment (Table 2) [9]. The other three 
isolates from previously reported B. cepacia keratitis 
cases were susceptible to ceftazidime and ciprofloxacin 
[5, 7, 18]. On the basis of the antibiotic susceptibility 
and clinical results of the patients with B. cepacia kera-
titis (Tables  1 and 2), fluoroquinolones could be initi-
ated as empiric antibiotics. However, if fluoroquinolone 
use does not improve the clinical course, ceftazidime 
may be a suitable alternative. Even after aggressive 
medical treatment, about one-third of the patients in 
our study and two (25%) of the previously reported 
eight B. cepacia keratitis cases required surgical inter-
ventions (Tables 1 and 2).

The visual outcome of B. cepacia keratitis was gen-
erally poor both in our and previously reported cases 
(Tables  1 and 2). The unfavorable visual outcomes 
may be related to old age, poor vision at presentation, 
comorbidities, and mixed infections. The rather high 
surgical rates and perforation rates may also contribute 
to the poor prognosis of the disease.

The retrospective design and small sample size are 
the limitations of this study. In addition, elucidating the 
real pathogenic role of B. cepacia was difficult because 
polymicrobial infections were detected in approxi-
mately 40% of our patients. Nevertheless, as the larg-
est case series reporting B. cepacia keratitis, this study 
provides more detailed information regarding the clini-
cal and microbiological profiles of this infection.

In conclusion, although relatively uncommon, B. 
cepacia could be a causative agent of infectious kera-
titis. Our findings revealed that preexisting ocular 

disease, particularly herpetic keratitis, was the lead-
ing predisposing factor of B. cepacia keratitis. B. cepa-
cia demonstrated clinical response to the treatment of 
ceftazidime and fluoroquinolone, but some patients 
required surgical intervention. However, the visual out-
come was generally poor.

Abbreviation
VA: Visual acuity.
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