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Abstract 
Background: Vancomycin-resistant Enterococcus (VRE) endophthalmitis after penetrating 
keratoplasty (PKP) is very rare, the management is a challenge due to both the pattern of 
antibiotic resistance and the aggressive nature of the infectious process. We report the first 
delayed-onset case of VRE endophthalmitis after PKP.  
Materials and Methods: Case report of a 51-year-old female with a 7-week history of PKP 
who arrived at the emergency room with signs and symptoms of endophthalmitis. Initial 
visual acuity was light perception, and a posterior pole exam was not possible due to the 
intense vitreous reaction. Mode B ultrasound was used to assess the posterior pole. The 
patient underwent pars plana vitrectomy and received intravitreous antibiotics.  
Results: Vitreous stains and cultures were positive for Enterococcus faecium resistant to 
vancomycin. Donor rim cultures and viral PCR were negative. Treatment was carried out by 
repeated intravitreal antibiotics and systemic linezolid. Clinical improvement was seen after 
the second dose of intravitreous antibiotics and systemic linezolid, but visual acuity 
remained at light perception consistent with the ischemic changes observed in the posterior 
pole.  
Conclusion: VRE endophthalmitis might be associated with positive donor rim cultures. 
Prompt use of systemic linezolid in addition to intravitreous antibiotics is recommendable, 
but even with prompt treatment, visual prognosis is guarded. 
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Introduction 

Enterococcus is known to be a relatively uncommon cause of endophthalmitis. 
According to the Endophthalmitis Vitrectomy Study [1], it constitutes only 1.2% of the 
reported endophthalmitis cases. This Gram-positive bacterium is part of the biota of the 
gastrointestinal tract [2] and is recognized for its resistance to cephalosporins, 
penicillinase-resistant penicillins and monobactams [3]. Postoperative vancomycin-
sensitive Enterococcus endophthalmitis has been reported after cataract surgery, 
penetrating keratoplasty (PKP), trabeculectomy and pupilloplasty [4, 5]. However, only 
1 case of acute endophthalmitis after PKP caused by vancomycin-resistant Enterococcus 
(VRE) has been described to date [6]. We report the first case of delayed-onset VRE 
endophthalmitis after PKP. 

Case Report 

We report on a 51-year-old female with a 7-week history of PKP in her left eye after treatment of 
keratoconus. She presented at the emergency room with severe pain, decreased vision and eyelid 
edema that started 8 h prior to admission. On clinical examination, she had visual acuity of light 
perception, severe conjuctival chemosis, ciliary injection, marked corneal stromal edema, anterior 
chamber reaction and hypopyon (fig. 1). Fundus exam was not possible. Mode B ultrasound 
demonstrated severe dense vitreous opacities and a choroidal thickness of 1.5 mm. A pars plana 
vitrectomy was performed 24 h after her admittance, and intravitreal ceftazidime (2.25 mg/0.1 ml), 
vancomycin (1.0 mg/0.1 ml) and dexamethasone (400 µg/0.1 ml) were injected at the end of the 
procedure. She was treated with topical moxifloxacin 1% and ceftriaxone (50 mg/ml) every hour, oral 
ciprofloxacin 750 mg twice daily and topical 1% prednisolone acetate every 6 h. Informed consent 
was obtained from the patient prior the elaboration of this case report. 

Results 

Both Gram stain and the aqueous sample PCR confirmed the presence of Gram-
positive bacteria. Cultures and viral PCR from the donor rim were negative. Vitreous 
culture showed VRE [minimum inhibitory concentration (MIC) >32 µg/dl]. The 
organism was susceptible to linezolid (MIC 2 µg/dl) and tetracycline (MIC ≤1 µg/dl). 
Intravitreal antibiotics and dexamethasone were repeated 72 h after her admission. 
Intravenous linezolid 600 mg twice daily for 1 week was initiated at the same time. 

During the next 2 weeks, the pain, chemosis, eyelid and corneal edema improved 
(fig. 2). However, her visual acuity remained at light perception. The fundus exam 
revealed ischemic retina, a pale optic nerve with some remaining vitreous opacities and 
pseudomembranes. Anti-inflammatory topical treatment with prednisolone acetate 1% 
four times daily was continued. 

Discussion 

Enterococcus endophthalmitis after PKP is very rare. In a series of 29 patients with 
endophthalmitis caused by Enterococcus faecalis, Scott et al. [6] reported only 4 cases of 
endophthalmitis associated with PKP. They described susceptibility to vancomycin and 
linezolid in all their patients, but even with a prompt management 48.3% of the 29 
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cases ended up with a visual acuity of light perception or worse. Cameron et al. [7] 
described 1 case of Enterococcus endophthalmitis after a revision of 3,000 consecutive 
PKPs. Later, the same author reported 3 cases of E. faecalis endophthalmitis following 
PKP; all of them had positive cultures from donor rims for the same microorganism, 
and antibiogram profiles showed sensitivity to minocycline, bacitracin and gentamicin, 
and moderate sensitivity to vancomycin [8]. In 2007, Bains et al. [9] reported the first 
known case of vancomycin-resistant Enterococcus faecium acute endophthalmitis after 
PKP with positive cultures of the donor rim. To our knowledge, this is the first reported 
case of a delayed-onset VRE endophthalmitis after PKP; hence the second reported case 
of VRE endophthalmitis after PKP. 

VRE has come to light as a serious health threat, accounting for 28% of the 
enterococcal infections in intensive care units in the US [9]. Regardless of the 
increasing incidence of colonization and infection of patients with this microorganism, 
ophthalmologic infections caused by VRE are still rare. We have to emphasize that in 
both cases, VRE was resistant not only to vancomycin but to all the routine antibiotics 
tested in standard in vitro susceptibility tests. The emergence of multi-resistant 
pathogens suggests the need for new trends in laboratory microbiological research and 
antibiotic sensitivities. 

The clinical response of our case using repeated intravitreal ceftazidime and 
vancomycin supports the principle that repeated intravitreal antibiotic injection might 
as well achieve higher than the MICs, therefore reaching a therapeutic response despite 
of the antibiotic resistance showed in vitro [10, 11]. However, in cases of VRE 
endophthalmitis the prompt use of systemic linezolid (oral or intravenous) in addition 
to intravitreal antibiotics is recommendable, since it has shown to achieve aqueous 
humor and intravitreal concentrations higher than the MIC for 90% of isolates for all 
Gram-positive bacteria including VRE [12, 13]. 

Recommendations on the mandatory culture of the sclerocorneal rim after 
suspected or diagnosed VRE endophthalmitis should be considered, since colonized 
donor corneal tissue is a potential source of infection, and not every center in 
developing countries performs it as a routine. Enterococcal endophthalmitis of any type 
is quite rare, and it is associated with a poor visual prognosis. 
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Fig. 1. a Severe conjuctival chemosis and ciliary injection, marked corneal graft edema, anterior 
chamber reaction with 3+ cells and hypopyon. b Magnification of the severe anterior chamber 
reaction and corneal graft edema. 
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Fig. 2. Mild corneal graft edema, no anterior chamber reaction and lens opacity. 
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