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Purpose To describe a puzzling case of endophthalmitis caused by three unusual bacteria after intravitreal injection,

Findings A 70-year-old female patient was diagnosed with acute endophthalmitis following intravitreal aflibercept
injection for age-related macular degeneration. A standard tap and inject procedure was performed. Microbiological
analyses on the anterior chamber and vitreous samples yielded the presence of three non-fermenting Gram-negative
rods: Pseudomonas stutzeri, Stenotrophomonas maltophilia, and Ochrobactrum anthropi. The outcome was favorable
after intravitreal injections of vancomycin and ceftazidime, with an almost complete recovery of the visual acuity to its
baseline level. No potential source of infection was identified.

Conclusion Endophthalmitis following intravitreal injection can be caused by a wide variety of bacteria, includ-

ing some rare Gram-negative species. They can sometimes co-exist in a single patient, but their virulence may vary
greatly. Due to the variable antibiotic susceptibility and frequent multiresistance associated with non-fermenting
Gram-negative rods, a prompt microbiological approach is required. Favorable outcome can be achieved with stand-
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Introduction

Intravitreal injections of anti-vascular endothelial growth
factor (anti-VEGF) have become a cornerstone treatment
for various ophthalmic diseases, particularly wet age-
related macular degeneration (AMD). Endophthalmitis
is a rare and serious complication following the proce-
dure, with a reported incidence of approximately 1 in
2,000 injections [1]. It is most commonly associated with
Gram-positive microorganisms, such as Staphylococcus
species [2]. Gram-negative bacteria are often considered
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to be more virulent. We here report a case of acute pol-
ymicrobial endophthalmitis, caused by an association of
three uncommon non-fermenting Gram-negative bacte-
ria, following an intravitreal injection of aflibercept for
AMD.

Case presentation

A 70-year-old woman with a history of regular anti-
VEGEF intravitreal injections in both eyes for wet AMD
was referred to our ophthalmic emergency department
by her treating ophthalmologist for decreased visual acu-
ity, ocular pain, and photophobia in her right eye for one
day. Six days earlier, she underwent bilateral aflibercept
intravitreal injections without any complications. She
had a history of pars plana vitrectomy and cataract sur-
gery for an epiretinal membrane in the fellow left eye fif-
teen years earlier. Her medical history was only relevant
for treated hypercholesterolemia. Best-corrected visual
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acuity was counting fingers in the right eye and 20/25 in
the left eye. Intraocular pressure was 14.5 mmHg and 20
mmHg in the right and left eyes respectively. Mild diffuse
conjunctival injection, 3 +anterior chamber cells and a
3+nuclear cataract, with no fibrin or hypopyon, were
observed in the right eye on anterior segment examina-
tion. Posterior segment examination showed 3 + vitreous
cells and fundus examination, although hazy, appeared
unremarkable with no sign of retinitis. B-scan ultra-
sonography revealed a heterogeneous vitreous cavity
with a well-attached retina. A diagnosis of acute post-
injection infectious endophthalmitis was made. The
patient underwent anterior chamber and vitreous taps
under retrobulbar anesthesia, followed by intravitreal
injections of vancomycin (1.0 mg/0.1 mL) and ceftazi-
dime (2.25 mg/0.1 mL), along with a subconjunctival
injection of betamethasone. Topical dexamethasone 0.1%
hourly was initiated. The microscopic examination of
anterior chamber and vitreous samples by Gram stain did
not show any microorganism. Aerobic cultures of both
samples, processed separately, returned positive after
three days of incubation for three non-fermenting Gram-
negative rods identified by MALDI-TOF mass spec-
trometry as Pseudomonas stutzeri, Stenotrophomonas
maltophilia and Ochrobactrum anthropi. Both S. malt-
ophilia and O. anthropi exhibited high levels of antibiotic
resistance, including ceftazidime (Table 1). Forty-eight
hours after presentation, significant clinical improve-
ment was observed, with an increase in visual acuity to
20/200 and reduction in anterior chamber inflammation

Table 1 Antibiotic susceptibilities of the three bacteria
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to 1+cells. After three days, topical treatment was
gradually tapered, and at the 1-week follow-up visit, the
patient’s pain had resolved and her best-corrected visual
acuity had improved to 20/100, slightly lower than the
pre-injection baseline of 20/60 for this eye. Slit lamp
examination showed no conjunctival injection, residual
0.5 +anterior chamber cells and 1+ vitreous cells. The
fundus was unremarkable, except for a known area of
macular geographic atrophy and a small peripheral infer-
otemporal subretinal hemorrhage. After two weeks, the
patient was referred back to her treating ophthalmologist
for continued follow-up of intraocular inflammation and
resumption of anti-VEGF treatment for intraretinal fluid
recurrence. Future cataract surgery will be discussed with
the patient.

Discussion
The present case reports a rare instance of endophthal-
mitis following intravitreal injection caused by three
uncommon Gram-negative bacteria, namely Pseu-
domonas stutzeri, Stenotrophomonas maltophilia, and
Ochrobactrum anthropi. Gram-negative organisms are
known to be of exogenous origin, as they are not normal
commensal bacteria of the conjunctiva or periocular skin
[3]. All three pathogens have been reported to be present
in soil, contaminating surfaces and water sources, inside
and outside of the hospital setting [4—6].

Several cases have been published of endophthalmi-
tis caused by each of these organisms, mostly following
cataract surgery. S. maltophilia is the most commonly
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reported pathogen, while P, stutzeri is the least common.
S. maltophilia has also been reported in cases of endoph-
thalmitis following trauma, pars plana vitrectomy and
keratoplasty as well as endogenous endophthalmitis [7,
8]. O. anthropi is commonly associated with infections
related to medical devices, such as indwelling catheters,
or following recent vascular procedures, potentially caus-
ing endogenous endophthalmitis [5]. It has also been
reported following pars plana vitrectomy and keratopros-
thesis implantation [9, 10]. Only S. maltophilia has been
reported in infections following intravitreal injections.
Two outbreaks occurred in the context of shared freshly
opened vials of bevacizumab, and one case followed
aflibercept injection that was successfully treated with a
tap and inject procedure [6, 11, 12].

These three bacteria can cause both acute and chronic
forms of endophthalmitis. S. maltophilia more frequently
presents in an acute manner, while O. anthropi is often
associated with a low-grade chronic inflammation. In our
case, the patient presented with acute endophthalmitis,
characterized by moderate inflammation. Despite the co-
infection with three different germs, the limited amount
of intraocular inflammation could be attributed to proba-
bly low inoculum and the known limited virulence of the
three bacteria [12—14]. Nevertheless, the infection pre-
sented acutely after 6 days and not as a delayed chronic
inflammation.

When following cataract surgery, infections by each of
these bacteria have usually been attributed to contami-
nated tubing or irrigating solutions [3, 15, 16]. In Boeke’s
case report of S. maltophilia endophthalmitis following
aflibercept injection, reusable irrigating solution was sus-
pected to be the source of the infection [12]. Given the
use of single-use products during the intravitreal injec-
tion procedure, including oxybuprocaine, isobetadine,
aflibercept and the rinsing solution, a simultaneous infec-
tion with these three bacteria is difficult to explain and
trace. The microbiological results were consistent and
confirmed in both the anterior chamber tap and vitre-
ous tap. Laboratory contamination of two samples, pro-
cessed separately, by these three distinct germs appears
highly unlikely. No source of infection could be identified
at the treating ophthalmologist’s practice. Notably, there
was no infection observed in the contralateral eye that
underwent treatment at the same time or in any other
patients treated on the same day. One hypothesis would
be a breach in sterility during the procedure itself.

S. maltophilia and O. anthropi are considered as multi-
drug resistant (MDR) organisms due to their broad spec-
trum of antibiotic resistance, but the reported resistance
rates vary widely in the literature and seem to be evolv-
ing over time [17, 18]. Notably, Chen et al. described high
resistance of S. maltophilia to ceftazidime and amikacin,
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which were historically considered as good therapeutic
options [19, 20]. Ciprofloxacin, which has recently been
highlighted as a good first-line antibiotic against S. malt-
ophilia and is also a treatment of choice for O. anthropi,
could have been used in our case [17, 21]. Additionally,
as regularly described in the literature, trimethoprim/
sulfamethoxazole would have been a good treatment
option for both S. maltophilia and O. anthropi, despite
recent mentions of high resistance to this antibiotic [17,
22]. While a wide range of antibiotic resistance has been
reported for P stutzeri, it has not been substantial in
most published cases of endophthalmitis, including ours
[3, 13].

Considering the moderate severity of the infection, our
patient was treated with a non-surgical tap and inject
approach rather than a primary pars plana vitrectomy.
The treatment ultimately proved effective in resolving the
infection within a few days. Resistance to ceftazidime or
the use of vancomycin, a Gram-positive specific agent,
without any topical or oral antibiotic, did not hinder
a good clinical outcome of the infection. This has been
described in other cases and can be explained by the fact
that the intraocular concentration of antibiotics is often
much higher than the minimum inhibitory concentra-
tion defining in vitro bacterial resistance. However, ini-
tial antibiotic resistance could potentially explain some
instances of delayed recurrences [23]. Recurrences days
or months after resolution of intraocular inflammation
have often been reported with these particular bacteria,
mostly S. maltophilia, and it cannot be formally ruled out
at the moment. Long-term follow-up of these patients is
thus mandatory. Nevertheless, most of them are associ-
ated with the implantation of an intraocular lens during
cataract surgery, which usually requires removal [24].

While endophthalmitis associated with Gram-negative
bacteria usually has a poorer outcome [23], infections
caused by these specific organisms do not seem to have a
less favorable prognosis than those caused by more typi-
cal Gram-positive bacteria [3, 18, 23].

Conclusion

This case presents a rare instance of polymicrobial
endophthalmitis caused by three uncommon non-fer-
menting Gram-negative bacteria, rarely associated with
intravitreal injection. The source of the infection in such
cases is probably related to the environment, soil and
water but often remains unknown. A rapid microbiologi-
cal approach is necessary due to the variable antibiotic
susceptibility and emergent multidrug resistance among
these bacteria. Nonetheless, the management and final
outcome does not necessarily differ from that of infection
caused by more usual bacteria.
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