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A B S T R A C T   

Purpose: To describe the clinical course and microbial properties of the first two reported cases of nutritionally 
variant Streptococci (Granulicatella adiacens and Abiotrophia defectiva) endophthalmitis following intravitreal 
anti-vascular endothelial growth factor injection (IVI). 
Observations: A 74 year-old female developed Granulicatella adiacens endophthalmitis following IVI. The patient 
underwent a pars plana vitrectomy and visual acuity recovered to 20/30 in six weeks. Similarly, an 88 year-old 
male developed Abiotrophia defectiva endophthalmitis after IVI. After a pars plana vitrectomy, the visual acuity 
recovered to 20/60 at five weeks. 
Conclusions and Importance: Endophthalmitis due to Streptococcus species has traditionally resulted in uniformly 
poor visual outcomes. However, nutritionally variant Streptococci, now reclassified as Granulicatella and Abio
trophia species, appear to have a less aggressive clinical course and better visual acuity outcomes. To the authors’ 
knowledge, these are the first reports of nutritionally variant Streptococci following IVI related endophthalmitis.   

1. Introduction 

Infectious endophthalmitis following intravitreal anti-vascular 
endothelial growth factor injection (IVI) is a rare but potentially cata
strophic complication. The reported incidence of endophthalmitis after 
IVI remains low, about 0.02% in retrospective reviews.1,2 Coagulase 
negative Staphylococcus and Streptococcus species are well recognized as 
the most common isolates, with generally poor visual outcomes associ
ated with Streptococcus species.2–4 We report the first cases of nutri
tionally variant Streptococci (NVS) (Granulicatella adiacens and 
Abiotrophia defectiva) endophthalmitis after IVI injection. The visual 
acuity outcomes were better than expected for Streptococcus species. 

2. Findings 

See summarized findings in Table 1. 

2.1. Case 1 

A healthy 74 year-old female with a history of neovascular age- 

related macular degeneration (AMD) who had undergone approxi
mately 131 intravitreal anti-VEGF injections to both eyes received an 
intravitreal injection of aflibercept in the right eye for persistent sub
retinal fluid. During the injection, both the patient and physician wore a 
mask. The IVI injection technique consisted of inferotemporal subcon
junctival lidocaine, followed by topical 5% povidone-iodine (PVI) eyelid 
scrubs and topical PVI to the conjunctiva fornix. After a lid speculum 
was placed, additional conjunctival PVI was applied, followed by a 
topical PVI-soaked pledget held on the injection site for 15 seconds prior 
to injection. The patient presented two days later with right eye pain, 
redness, and a decrease in vision. At presentation, best corrected visual 
acuity (BCVA) of the right eye was hand motion (decreased from 20/25) 
and examination revealed conjunctival injection, hypopyon, dense vit
ritis, and intraretinal hemorrhages (Fig. 1). The patient was diagnosed 
with endophthalmitis and underwent a vitreous tap and injection of 
intravitreal vancomycin (1 mg/0.1 mL), ceftazidime (2.25 mg/0.1 mL), 
and triamcinolone acetonide (0.40 mg/0.1 mL). No oral antibiotics were 
prescribed. Because of persistent vitreous opacities and inflammation, 
nine days after initial presentation the patient underwent pars plana 
vitrectomy with injection of triamcinolone. Six weeks after initial 
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presentation, the BCVA improved to 20/30 with a marked reduction in 
intraretinal hemorrhages (Fig. 2). Final microbiology report of the 
original vitreous sample showed moderate growth of Granulicatella 
adiacens. Sensitivities were not performed. 

2.2. Case 2 

An 88 year-old male with a history of neovascular AMD received an 
intravitreal injection of aflibercept in the left eye and presented two days 
later with pain, redness, and decrease in vision. The injection protocol 
consisted of the physician wearing a mask, application of topical prop
aracaine 0.5% drops, followed by instillation of PVI 5% and lidocaine 
4% drops. The eyelids were swabbed with PVI 10% swabs. Supplemental 
lidocaine and PVI drops were applied and a 4% lidocaine-soaked cotton 
tip applicator was applied using pressure to the injection site on the 
sclera. A drop of topical moxifloxacin was applied immediately after the 
injection. A speculum was not used. At presentation, BCVA of the left eye 
was light perception (decreased from 20/20) and intraocular pressure 
was 13 mmHg. Examination showed conjunctival injection, corneal 
edema with keratic precipitates, hypopyon, fibrin, and dense vitritis 
with vitreous membranes on B-scan ultrasonography. The patient was 
diagnosed with endophthalmitis and underwent a vitreous tap and in
jection of intravitreal vancomycin (1 mg/0.1 mL) and ceftazidime (2.25 
mg/0.1 mL). He was started on topical prednisolone every 2 hours and 
no oral antibiotics were prescribed. Due to non-improving status, 6 days 
after initial presentation the patient underwent a pars plana vitrectomy 
with repeat intravitreal vancomycin and ceftazidime that demonstrated 
vascular attenuation and widespread intraretinal hemorrhages. Five 
weeks after intravitreal treatment, the BCVA was 20/60. Eight months 
later at last follow up, the BCVA remained stable and the intraretinal 
hemorrhages were markedly improved, though not completely absent. 
Vitreous cultures from the original vitreous tap returned positive for 
Abiotrophia defectiva, susceptible to vancomycin (MIC < 0.50), ceftri
axone (MIC < 0.75), and cefuroxime (MIC < 0.50); and resistant to 
benzylpenicillin (MIC > 0.25), and levofloxacin. (MIC > 3). 

3. Discussion 

The first two cases of NVS endophthalmitis after IVI are described in 
this report. Infectious endophthalmitis following IVI is uncommon, with 
a rate of 0.038%–0.056% in large meta-analyses and approximately 
0.02% in retrospective reviews.1–3,5 Coagulase negative Staphylococcus 
and Streptococcus species have been well recognized as the most com
mon causative organisms, with poor outcomes in eyes infected with 
Streptococcus species.1–3,6 McCannel also reported higher rates of Strep
tococcus species endophthalmitis after IVI compared to other intraocular 
surgeries, hypothesizing that dispersion of aerosolized moisture droplets 
from the upper respiratory tract could result in contamination of the 
injection field.5 

NVS have long been known to be normal inhabitants of the human 
oropharynx, urogenital, and gastrointestinal tracts, and are recognized 
causes of bacterial endocarditis. Based on genetic characteristics, the 
NVS were re-classified into two genera Granulicatella and Abiotrophia 
and four different species, two of which are Granulicatella adiacens and 

Abiotrophia defectiva.7 In the ophthalmic literature, Granulicatella adia
cens has been implicated in chronic dacryocystitis and post-traumatic 
orbital abscess, while Abiotrophia defectiva has been reported in cases 
of infectious keratitis and in bleb-associated, Ozudex-associated, and 
post cataract extraction endophthalmitis.8–13 

To the authors’ knowledge, there have been no cases of NVS 

Table 1 
Clinical features of patients with nutritionally variant Streptococcus endophthalmitis following intravitreal anti-VEGF injection.  

Patient Diagnosis Causative Organism Medication Days to Presentation Pre Injection VA VA at Presentation Final VA 

1a AMD Granulicatella adiacens Aflibercept 2 20/25 HM 20/30 
2b AMD Abiotrophia defectiva Aflibercept 2 20/20 LP 20/60 

Key: AMD = age related macular degeneration, VA = visual acuity, HM = hand motion, LP = light perception. 
a Patient 1 underwent vitreous tap/injection with intravitreal injection of vancomycin, ceftazidime, and triamcinolone acetonide at initial presentation, and pars 

plana vitrectomy with intravitreal triamcinolone acetonide 9 days after presentation. 
b Patient 2 underwent vitreous tap/injection with intravitreal injection of vancomycin and ceftazidime at initial presentation, and pars plana vitrectomy with 

intravitreal vancomycin and ceftazidime 6 days after presentation. 

Fig. 1. Vitreous opacities and intraretinal hemorrhages on day of presentation 
with Granulicatella adiacens endophthalmitis after IVI. 

Fig. 2. Fundus photo 6 weeks after initial presentation demonstrating resolved 
vitritis following vitreous tap/inject of antibiotics and later vitrectomy for IVI 
endophthalmitis. 
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endophthalmitis reported after IVI. In the current literature, visual 
outcomes cases of Abiotrophia defectiva associated endophthalmitis have 
been poor with visual acuities generally worse than 20/100.8,9 How
ever, the two patients in this series both achieved visual acuities better 
than or equal to 20/60 at last follow up, suggesting that NVS may be less 
virulent than other Streptococcus species. It is possible that a pars plana 
vitrectomy played a role in the improved outcome in these two cases, 
such that early vitrectomy may be considered in NVS associated 
endophthalmitis. 

4. Conclusions 

In summary, the first two cases of NVS (Granulicatella adiacens and 
Abiotrophia defectiva) endophthalmitis following IVI are presented in this 
report. The authors propose dispersion of aerosolized NVS droplets from 
the oropharynx may have contaminated the injection field and that a 
firmly taped mask on both the patient and physician may reduce the risk 
of NVS associated endophthalmitis after IVI. Following standard diag
nostic and clinical management, outcomes of NVS associated endoph
thalmitis may be better than expected for Streptococcus species. 
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