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Endophthalmitis following intravitreal 
anti‑vascular endothelial growth factor (VEGF) 
injection: a comprehensive review
Rohan Merani1,2,3,4* and Alex P Hunyor1,2,3,5

Abstract 

The purpose of this review is to report and summarize previously reported studies and assess many of the individual 
steps of the intravitreal injection procedure’s possible effect on the prevention of endophthalmitis. The pooled 
endophthalmitis rate from 20 large retrospective case series of anti-VEGF injections was 144/510,396 (0.028%; 
1/3,544). Injections may be performed in an office-based location or in an operating room (OR) and low rates of 
endophthalmitis can be achieved in either location with careful attention to asepsis. Pre- or post-injection topical 
antibiotics have not been shown to be effective, and could select for more virulent microorganisms. Povidone-iodine 
prior to injection is accepted as the gold-standard antiseptic agent, but aqueous chlorhexidine may be an alterna-
tive. Antisepsis before and after gel or subconjunctival anesthetic is suggested. The preponderance of Streptococcal 
infections after intravitreal injection is discussed, including the possible role of aerosolization, which can be minimized 
by using face masks or maintaining silence. As with other invasive procedures in medicine, the use of sterile gloves, 
following adequate hand antisepsis, may be considered. Control of the eyelashes and lid margin is required to avoid 
contamination of the needle, but this can be achieved with or without a speculum. Techniques to minimize vitreous 
reflux have not been shown to reduce the risk of endophthalmitis. Same day bilateral injections should be performed 
as two separate procedures, preferably using drug from different lots, especially when using compounded drugs.
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Introduction
Intravitreal injection (IVI) is the most commonly per-
formed ophthalmic procedure. In the USA, the number 
of injections performed has increased exponentially, from 
4,215 injections in 2001 to 82,994 in 2004, to 812,413 in 
2007, to 1.27 million in 2009 and to 2.5 million injections 
in 2011 [1, 2]. Similar increases have been observed in 
Canada and the United Kingdom [3, 4].

Infectious endophthalmitis (IE) secondary to IVI is a 
potentially devastating complication. It can be difficult 
to distinguish infectious endophthalmitis from “sterile” 
or non-infectious endophthalmitis. For the purpose of 
this review, IE refers to endophthalmitis that is clinically 

suspected to be infectious, and treated as such with a vit-
reous tap and injection of antibiotics and/or vitrectomy 
surgery.

Bacteria are most likely inoculated into the vitreous 
cavity at the time of injection, or much less likely gain 
access later through the needle tract [5, 6]. The potential 
sources of bacteria include the patient’s ocular or perio-
cular surfaces, aerosolized bacteria, or contamination of 
the needle, instruments, drug or drug vial [7].

Two meta-analyses including both retrospective series 
and clinical trials have calculated the pooled rate of 
endophthalmitis after anti-VEGF injections. McCannel 
found a rate of 52/105,536 injections (0.049%; 1 in 2030) 
[8] and more recently, Fileta et al. [9] calculated a rate of 
197/350,535 (0.056%; 1 in 1,779). As patients typically 
receive ongoing intravitreal therapy, the per-patient risk 
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of endophthalmitis is significantly higher than the per-
injection risk.

The rate of needle contamination after IVI has been 
reported as between 0.36 and 18%, which is significantly 
higher than the incidence of endophthalmitis after 
IVI [5, 7, 10]. The threshold inoculum size required to 
develop endophthalmitis is related to the type of bac-
teria and their virulence, intraocular immune mecha-
nisms and anatomical characteristics of the vitreous 
[11, 12]. Animal studies have shown that a smaller num-
ber of bacterial colony-forming units are required to 
induce endophthalmitis when injected into the vitreous 
compared to when they are injected into the anterior 
chamber [13]. Endophthalmitis following intravitreal 
injection often presents earlier than after cataract sur-
gery [14, 15].

The purpose of this review is to estimate the rate of 
endophthalmitis after intravitreal injection and to exam-
ine each step of the injection procedure that may influ-
ence the risk of endophthalmitis. To be able to prove that 
a particular measure reduces the risk of endophthalmitis 
would need huge numbers of patients in a randomized 
controlled trial, given that endophthalmitis is a relatively 
rare outcome. There is thus no Level 1 evidence for any 
preventative measure to reduce the incidence of endoph-
thalmitis after intravitreal injection. As a result, this 
review largely summarizes retrospective papers, with 
their inherent biases.

Methods
A systematic literature search of the Medline database 
from 1996 to December 2014 was performed through 
Ovid, using search terms relevant to each section. Fur-
ther literature was sourced from the reference lists of 
retrieved publications.

To estimate the per-injection rate of endophthalmitis 
after anti-VEGF injection, retrospective case series with 
at least 10,000 such injections were included. Studies 
that did not report a breakdown of the drugs used were 
excluded to avoid including triamcinolone and other 
injections in this calculation. Questionnaire-based and 
population-based studies were excluded given the incom-
plete data. Clinical trials were excluded as they may not 
reflect real-world practice, with more stringent require-
ments regarding injection technique often included in 
the protocols.

Results
Twenty retrospective case series meeting the inclusion 
criteria were identified. Details of the injection procedure 
and associated aseptic measures used in each series are 

summarized in the Table 1. Where data were missing, the 
corresponding author for each study was contacted by 
email. Only two authors were not contactable.

We identified 144 cases of endophthalmitis from 
510,396 anti-VEGF injections which equates to a pooled 
endophthalmitis rate of 0.028% or 1 in 3,544 injections 
[16–33].

Review
Location—office vs operating room (OR)
In the 2013 American Society of Retinal Specialists 
(ASRS) Preferences and Trends (PAT) Survey, over 98% 
of USA-based specialists reported performing injections 
in an office setting, compared with only 47% of inter-
national specialists [34]. In Germany and other parts of 
Europe, more injections are performed in the operating 
room (OR) [35, 36].

It has been [29] suggested that an advantage of the OR 
location is the superior air circulation systems. However, 
the ESCRS endophthalmitis study group was not able to 
find a relationship between the number of air changes per 
hour and the incidence of endophthalmitis after cataract 
surgery when they compared locations with minimal air-
flow, 20 air changes per hour and ultraclean air systems 
using laminar flow principles [37, 38].

Pooling the results of three OR-based injection series, 
the endophthalmitis rate was just 6/78,506 (0.0076% or 1 
in 13,084) [19, 23, 25]. Common to these studies was the 
careful attention to asepsis with the use of sterile gloves, 
face masks, and drapes which were not used in most 
other office-based series (see Table 1). A notable excep-
tion is Shimada et al’s series with no cases of endophthal-
mitis out of 15,144 injections where similar strict aseptic 
measures were followed in an office setting [27].

Abell et  al. [29] reported an endophthalmitis rate of 
4/3,376 (0.12%) for office-based injections compared 
with 0/8,873 (0%) for OR-based injections. In this non-
randomized series, patients with private health insurance 
were treated in the OR while those without insurance 
were treated in the office. The difference in endophthal-
mitis rates may be a reflection of socioeconomic or other 
factors [39]. Tabendeh et al. [30] reported an endophthal-
mitis rate of 3/8,210 (0.037%) anti-VEGF injections in 
the office compared with 2/3,047 in the operating room 
(0.066%), in another non-randomised study that was not 
powered to be able to detect a difference. Compared with 
office-based injections, there was no apparent benefit to 
an OR environment in this small study.

Although there is no doubt that the OR has many advan-
tages, there are logistical hurdles that make access to OR 
facilities difficult for many patients, and the OR location 
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