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Pantoea agglomerans (previously classified as Bacillus agglomerans and Enterobacter
agglomerans) is a Gram-negative aerobic bacillus that is ubiquitous in nature.
P. agglomerans is most commonly found on vegetation, and rarely causes disease in
humans.1 To date, there have been eleven published cases of endophthalmitis caused
by P. agglomerans, but no cases have been reported from the United States since
1989.2–7 There were no cases of endophthalmitis caused by P. agglomerans in the
Endophthalmitis Vitrectomy Study.8
The purpose of this study is to describe the clinical features, antibiotic susceptibilities, and visual acuity outcomes of three patients with endophthalmitis caused by
P. agglomerans in the United States. Very limited data exist on P. agglomerans across
all disciplines of medicine; however, the most common reports involve septicemia
and septic arthritis following penetrating trauma with plant matter or nosocomial
infections.1,9,10 Over the last decade, there have been several septicemia outbreaks in
neonatal centers secondary to contaminated parenteral nutrition,11 intravenous fluids,12
and contaminated anticoagulant citrate-dextrose 46% solution.13 Based on a PubMed
search, this is the largest series of P. agglomerans endophthalmitis to be reported from
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Purpose: To report the clinical findings, antibiotic sensitivities, and visual outcomes associated
with endophthalmitis caused by Pantoea agglomerans.
Methods: A consecutive case series of patients with vitreous culture-positive endophthalmitis
caused by P. agglomerans from January 1, 1990 to December 31, 2012 at a large university
referral center. Findings from the current study were compared to prior published studies.
Results: Of the three study patients that were identified, clinical settings included trauma (n=2)
and post-cataract surgery (n=1). Presenting visual acuity was hand motion or worse in all three
cases. All isolates were sensitive to ceftazidime, gentamicin, imipenem, and fluoroquinolones.
All isolates were resistant to ampicillin. Initial treatment strategies were vitreous tap and intravitreal antibiotic injection (n=1) and pars plana vitrectomy with intravitreal antibiotic injection
(n=2). At last follow-up, one patient had no light perception vision, while the other two had
best-corrected visual acuity of 20/200 and 20/400.
Conclusion: All Pantoea isolates were sensitive to ceftazidime, gentamicin, imipenem, and
fluoroquinolones. All patients in the current study received at least one intravitreal antibiotic to
which P. agglomerans was shown to be sensitive in vitro. In spite of this, the visual outcomes
were generally poor.
Keywords: ocular infection, trauma, antibiotic resistance
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Abbreviations: BCVA, best-corrected visual acuity; CFT, ceftazidime (2.25 mg/0.1 mL); CFX, ceftriaxone (2 mg/0.1 mL); ECCE, extracapsular cataract extraction; F, female; GENT, gentamicin (200 μg/0.1 mL); HM, hand motion; IOP,
intraocular pressure; LP, light perception; M, male; NLP, no light perception; OD, right eye; OS, left eye; PPV, pars plana vitrectomy; T + I, tap and injection; Tx, treatment; UKN, unknown; VANC, vancomycin (1 mg/0.1 mL).

PPV, VANC + GENT (1)
T+I

None
None

72
10
14

OD
OD
OS

F
M
M

Post-ECCE surgery (3 weeks)
Penetrating trauma (tree branch)
Penetrating trauma (rock)

HM
LP
LP

Yes
No
No

6
UKN
23

PPV
PPV

VANC + GENT + CFX
VANC + CFT
VANC + CFT

Last
BCVA
Additional Tx
(days after initial Tx)
Initial intravitreal
injections
Initial
Tx
IOP
Hypopyon
Initial
BCVA
Clinical setting
Sex
Eye

1
2
3

Over the 23-year study period, three eyes of three patients
were successfully identified with endophthalmitis secondary
to P. agglomerans. The initial presentation, management, and
outcomes are summarized in Table 1. The patients were 10-,
14-, and 72-years old with follow-up times of 52 months,
2 months, and 5 months, respectively. P. agglomerans has

Age
(years)

Results

Patient
number

Institutional review board approval was obtained from the
University of Miami Miller School of Medicine Sciences
Subcommittee for the Protection of Human Subjects. The
Ocular Microbiology Department database was searched
to identify all patients with positive vitreous cultures for
P. agglomerans (E. agglomerans) between January 1, 1990
and December 31, 2012 at the Bascom Palmer Eye Institute
(Miami, FL, USA). Records from the microbiology department were reviewed to identify microbial isolates and antibiotic sensitivities.
Vitreous cultures were obtained during vitrectomy or at
the time of vitreous tap. Fluid from a vitreous tap was placed
directly onto culture media including 5% sheep blood and
chocolate agars. For vitrectomy specimens, 30–50 mL of
vitreous washings were filtered using a 0.45 μm filter. The
resultant filter paper was divided into sections and plated onto
different culture media, which typically included chocolate
and blood agars. Blood and chocolate agars underwent
incubation at 35°C for up to 2 weeks. Additional culture
media, including thioglycollate broth, were performed at
the discretion of the ophthalmologist performing the culture.
All cultures were read and classified by the Ocular
Microbiology Department staff using the VITEK automated microbial system (Biomerieux Vitek, Hazelwood,
MO, USA). The medical records of each patient listed in
our database with a positive P. agglomerans culture were
reviewed to ensure they had a clinical course consistent with
endophthalmitis. Patient demographics, clinical features,
treatment strategies, and clinical outcomes were assessed.
The clinical features, treatment strategies, and clinical outcomes from our institution were compared to those from
previously published cases. Additionally, a comparison was
made between the antibiotic resistance patterns between
isolates from the United States and Asia.2–7

Table 1 Presentation, Tx strategies, and outcomes of patients with endophthalmitis caused by Pantoea agglomerans
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20/200
20/400
NLP

Follow-up
time (months)

the United States. Using published literature for comparison,
this is the first study to evaluate antibiotic sensitivities of
isolates of P. agglomerans in patients with endophthalmitis
from different regions.

5
52
2
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All isolates were resistant to ampicillin, and two isolates
were resistant to cefazolin. No isolates were resistant to the
other antibiotics tested, including ceftazidime, gentamicin,
imipenem, and fluoroquinolones, as shown in Table 2.
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Figure 1 Growth of Pantoea agglomerans on a blood agar culture plate.
Notes: The yellow color of the growing colonies is characteristic of P. agglomerans.
These colonies were grown from the vitreous sample from patient number 2.

distinct yellow-colored colonies when grown in a blood agar
culture plate (Figure 1). All patients in this study presented
with best-corrected visual acuity (BCVA) of hand motion or
worse. Two of the patients developed endophthalmitis secondary to penetrating trauma with corneoscleral lacerations.
Two patients were initially treated with pars plana vitrectomy
with injection of intravitreal antibiotics. The third patient was
treated with a vitreous tap and injection of antibiotics and
underwent a planned pars plana vitrectomy (with injection
of vancomycin and gentamicin) 1 day later for removal of an
intraocular foreign body. At last follow-up, one patient had
no light perception vision, while the other two had BCVA
of 20/200 and 20/400.

P. agglomerans was originally identified as B. agglomerans in 1888.14 However, in 1972, it was reclassified as
E. agglomerans based on a biochemical reaction profile
that was similar to Enterobacter genus and differentiated
it from Bacillus genus.14 In 1989, it was again reclassified
as P. agglomerans, since it does not utilize the amino acids
lysine, arginine, and ornithine, which differentiates it from
the Enterobacter genus.15
Very few cases of endophthalmitis caused by P. agglomerans have been published due to its rarity as a pathogen in
humans. A comparison between the three cases in the current
series and all eleven previously reported cases of endophthalmitis caused by P. agglomerans (based on a PubMed search)
is summarized in Table 3. Of note, there was a large proportion of cases associated with trauma (6/11, 55%), similar
to the current study. Also, in the previously reported cases,
four (36%) of eleven patients had a BCVA at last follow-up
of 20/50 or better, compared to none of the patients in the
current study. Since many of the cases involve penetrating
trauma, poor visual outcomes can be attributed to both the
endophthalmitis and the associated trauma.
A PubMed search was performed to identify all previously published cases of endophthalmitis caused by
P. agglomerans with antibiotic resistance data. When combining the cases from the United States and Asia, isolates
of P. agglomerans were resistant to ampicillin (5/10, 56%),

Table 2 Antibiotic resistance of Pantoea agglomerans isolates
Antibiotic
Beta-lactams
Ampicillin
Aztreonam
Cefotaxime
Ceftazidime
Ceftriaxone
Imipenem
Fluoroquinolones
Ciprofloxacin
Levofloxacin
Aminoglycosides
Amikacin
Gentamicin
Tobramycin
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Resistant isolates
(number tested)

Minimal inhibitory concentration ug/mL
Patient 1

Patient 2

Patient 3

3 (3)
0 (2)
0 (2)
0 (3)
0 (2)
0 (2)

32
–
4
8
–
–

32
8
32
8
8
4

32
8
–
8
8
4

0 (3)
0 (2)

0.5
–

0.5
0.5

0.5
1

0 (2)
0 (3)
0 (3)

–
0.5
0.5

2
1
0.5

2
0.5
0.5
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Table 3 Comparison of patient presentation, initial treatment, and visual acuity outcomes between this study and all other reported
cases in the literature

Clinical setting
Post-cataract surgery
Traumatic
Endogenous
Initial treatment
Vitreous tap + antibiotics
PPV + antibiotics
Intravitreal corticosteroids
Visual acuity outcomes
$20/50
$20/400
,20/400

Current study
January 1990 – December 2012
P. agglomerans (n=3)

Previously reported cases2–7
January 1976 – January 2014
P. agglomerans (n=11)

Number of patients (%)

Number of patients (%)

1 (33)
2 (66)
0 (0)

1 (9)
6 (55)
4 (36)

1 (33)
2 (66)
1 (33)

3 (27)
8 (73)
5 (45)

0 (0)
1 (33)
2 (66)

4 (36)
3 (27)
4 (36)

Abbreviations: P. agglomerans, Pantoea agglomerans; PPV, pars plana vitrectomy.

cefazolin (3/8, 38%), and ceftazidime (2/9, 22%) (Table 4).
A comparison of the antibiotic resistance of P. agglomerans
isolates from endophthalmitis cases in the United States and
Asia is summarized in Table 3. Of note, the isolates from
Asia had high rates of resistance to ceftazidime (2/6, 33%),
compared to no resistance among isolates from the United
States (0/3, 0%). None of the isolates from either region
were resistant to gentamicin, fluoroquinolones, or imipenem.
Although this comparison of antibiotic resistance between
the different studies provides important information about
regional differences in resistance, the comparison is limited
by the use of different methods of antibiotic susceptibility

testing and possibly different breakpoints for resistance in
different laboratories and across different time periods.

Conclusion
P. agglomerans is a rare but potential cause of endophthalmitis, especially in the setting of penetrating trauma with plant
matter. Despite prompt treatment with at least one antibiotic
that the isolates were susceptible to (ceftazidime, ceftriaxone,
and/or gentamicin), patients in the current study generally
had poor visual acuity outcomes. This study demonstrates
regional differences in antibiotic resistance to ceftazidime,
one of the most commonly used intravitreal antibiotics.

Table 4 Comparison of antibiotic resistance of Pantoea agglomerans isolates causing endophthalmitis from the United States and Asia
Antibiotic

Beta-lactams
Ampicillin
Aztreonam
Cefotaxime
Ceftazidime
Ceftriaxone
Imipenem
Fluoroquinolones
Ciprofloxacin
Levofloxacin
Aminoglycosides
Amikacin
Gentamicin
Tobramycin

All US studies6 (n=4)a

Asian studies2,3 (n=6)

Total2,3,6 (n=10)

Resistant isolates
(number tested)

Resistant isolates
(number tested)

Resistant isolates
(number tested)

Resistant
(%)

3 (4)
0 (2)
0 (2)
0 (3)
0 (2)
0 (2)

2 (6)
0 (1)
0 (1)
2 (6)
1 (5)
0 (6)

5 (10)
0 (3)
0 (3)
2 (9)
1 (7)
0 (8)

50
0
0
22
14
0

0 (3)
0 (2)

0 (1)
0 (5)

0 (4)
0 (7)

0
0

0 (2)
0 (4)
0 (3)

0 (6)
0 (6)
0 (1)

0 (8)
0 (10)
0 (4)

0
0
0

Notes: Three previously published cases did not publish sensitivities and could not provide them upon request (Zeiter et al,7 Kletke et al,5 and Seok et al4). aIncludes the
current US study.
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