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Abstract: Endophthalmitis remains a rare but important cause of visual loss. Prophylaxis 

strategies are important to reduce rates of endophthalmitis after cataract surgery, intravitreal 

injection, and other procedures. There is substantial variability between the US and the rest of 

the world. During cataract surgery, intracameral antibiotics are commonly used in many nations, 

especially in Europe, but are less commonly used in the US. A randomized clinical trial from 

the European Society of Cataract and Refractive Surgeons reported an approximately fivefold 

reduction in endophthalmitis rates associated with intracameral cefuroxime but these results 

are controversial. There are no randomized clinical trials regarding endophthalmitis associated 

with intravitreal injection. Topical antibiotics are commonly used in many nations, but are less 

commonly used in the US. At this time, there is no global consensus and it appears unlikely 

that additional major clinical trials will conclusively define the optimal endophthalmitis pro-

phylaxis techniques.
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Introduction
Despite continuing advances in ophthalmic care, endophthalmitis remains a rare but 

potentially serious complication of intraocular procedures. Visual outcomes may be 

poor despite prompt and appropriate therapy. Therefore, risk reduction strategies 

are especially important to improve overall patient outcomes.1 These practices may 

vary substantially between nations, perhaps due to the relative lack of evidence from 

randomized clinical trials (RCTs).

There exists broad agreement about certain practices. For example, povidone-iodine 

antisepsis is the only technique to reach category II evidence in reducing endophthal-

mitis rates2 and is generally used before intraocular surgery and intravitreal injection3 

in all nonallergic patients in most nations.

However, other practices are controversial and are used differently in different 

nations. These may be divided into endophthalmitis prophylaxis strategies for cataract 

surgery and for intravitreal injections. These two categories of endophthalmitis have 

not only many similarities but also important differences in risk factors, clinical fea-

tures, and microbiological profiles. Endophthalmitis following intravitreal injections 

is more likely to present earlier and to result in worse outcomes. Microbial isolates 

from intravitreal injections are more likely to contain Streptococcus species and other 

oral flora.4–6

The present manuscript reviews the available literature on antibiotic prophylaxis 

of endophthalmitis with cataract surgery and intravitreal injection, emphasizing differ-

ences between the US and other parts of the world. Relevant articles were reviewed, 
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especially those comparing rates of endophthalmitis following 

cataract surgery with and without intracameral antibiotics as 

well as endophthalmitis following intravitreal injection with 

and without topical antibiotics. This is intended to provide a 

concise summary for the practicing ophthalmologist but is 

not a systematic review; therefore, it is possible that some 

relevant studies may have been missed.

Antibiotic prophylaxis with cataract 
surgery
The reported incidence rates of acute-onset postoperative 

endophthalmitis (defined as presenting within 6 weeks) 

(Figure 1) range from approximately 0.03% to 0.2% in many 

large series.1,7 Using Medicare claims data, the rate in the 

US was reported to be approximately 0.1% in 2003–2004; 

it is likely that the majority of these patients did not receive 

intracameral antibiotics.8 In contrast, the Swedish National 

Cataract Register reported a rate of 0.048% in 2002–2004, 

and most of these patients did receive intracameral cefuroxi-

me.9 However, comparing cohorts on different continents, 

even during a similar time period, is problematic, because 

many other factors may have influenced these rates, including 

differences in patient demographics, surgeons, equipment, 

techniques, and unknown factors.

The European Society of Cataract and Refractive Sur-

geons (ESCRS) performed a large multicenter prospective 

RCT and reported that intracameral injection of cefuroxime 

was associated with an approximately fivefold reduction 

in endophthalmitis rates following phacoemulsification.10 

A specific criticism of the ESCRS study was the high rate of 

endophthalmitis in patients not randomized to receive intra-

cameral cefuroxime (the rates of “proven” endophthalmitis 

in these two groups were 0.18% and 0.23%), which may 

have exaggerated the apparent treatment benefits. In addition, 

this study, which enrolled patients during 2003–2006, used 

levofloxacin as the topical antibiotic. It has been suggested 

that newer and more efficacious fourth-generation fluoroqui-

nolones, such as moxifloxacin and gatifloxacin, might have 

reduced the apparent benefits of intracameral cefuroxime 

in this trial.11 Favorable results using various intracameral 

antibiotics (including cefuroxime, cefazolin, moxifloxacin, 

and vancomycin) were subsequently reported in the UK,12 

Spain,13–15 France,16 Singapore,17 the US,18,19 Sweden,20 Japan,21 

Portugal,22 Ireland,23 Israel,24 and other nations (Table 1).  

Alternatively, two large series of cataract surgeries from 

Canada25 and India26 reported no significant benefits associ-

ated with intracameral antibiotics. Of note, none of these later 

series were RCTs. Rather, they were retrospective reviews 

in which two cohorts were compared. The first cohort was 

generally an earlier group of patients treated without intra-

cameral antibiotics, and the second cohort was generally a 

later group of patients treated after an institution’s protocol 

was changed and antibiotics were initiated. When interpreting 

these results, it is important to consider that the two groups 

of patients were not treated at the same time; generally the 

antibiotic-treated patients underwent surgery in later years 

than the nonantibiotic-treated patients. Therefore, there may 

be important differences between the two cohorts other than 

the use of intracameral antibiotics, which also may have 

impacted the endophthalmitis rates. These differences may 

include differences in surgeons, equipment, techniques, or 

unknown factors.

Among these later series, rates of endophthalmitis in the 

cohorts not treated with intracameral antibiotics were also rela-

tively high. In eight out of these 15 series, rates of endophthal-

mitis in the nonantibiotic-treated eyes (operated earlier in time) 

were greater than 0.2%, or higher than the nonantibiotic-treated 

eyes in the ESCRS RCT. Again, these relatively high rates 

may have exaggerated the apparent treatment benefits of 

intracameral antibiotics. In comparison, the reported rate of 

endophthalmitis without the use of intracameral antibiotics 

from the Bascom Palmer Eye Institute during a comparable time 

period (2002–2009) was 0.028% in 28,568 surgeries.27 This rate 

is similar to the rates reported in the ESCRS study for patients 

randomized to receive intracameral cefuroxime (0.025% and 

0.050%) as well as the rates reported in most of the eyes treated 

with intracameral antibiotics in the cohort studies.

Although many studies report favorable results, there 

are other concerns about intracameral antibiotics, espe-

cially in nations (such as the US) in which an approved, 

prepackaged antibiotic indicated for intracameral use is not 

available and compounded antibiotics must be used. These 

concerns include risks of dilution errors and contaminants, 

Figure 1 external photograph, left eye, demonstrating acute-onset postoperative 
endophthalmitis following cataract surgery.
Notes: vitreous cultures isolated Staphylococcus epidermidis. Following treatment, 
visual acuity improved to 20/25.
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increased costs, increased bacterial drug resistance, and other 

complications.28 Accidental overdoses of intracameral cefu-

roxime have been associated with uveitis, macular edema, 

and retinal vascular leakage.29 Postoperative hemorrhagic 

occlusive retinal vasculitis has been associated with intrac-

ameral vancomycin.30

In 2012, the European Medicines Agency approved 

Aprokam (Thea Pharmaceuticals, Clermont-Ferrand, France), 

a prepackaged cefuroxime indicated for single use during 

cataract surgery, which is now available in 26 European 

nations. The availability of this product alleviates many of 

the concerns about compounded antibiotics but Aprokam is 

not universally used, even in nations where it is available. The 

ESCRS conducted a telephone survey of 250 members, in 

which the interviews were completed by 193 surgeons (77%) 

from 31 European nations in 2012. Intracameral antibiotics 

were used “always” or “usually” by 74% of respondents; 

of the 26% who did not routinely use intracameral antibi-

otics, 52% gave “there is no need” as their reason for not 

using them.31

A review of the relevant literature from nine European 

countries, published in 2013, reported broad use of povidone-

iodine or chlorhexidine antisepsis, but wide variations in the 

use of intracameral antibiotics. For example, intracameral anti-

biotics were used almost universally in Sweden, where their 

omission was regarded as unethical. Similarly, intracameral 

injection of cefuroxime was “strongly recommended” and 

used in a majority of cataract surgeries in France. However, 

the use of intracameral antibiotics was much lower and 

varied substantially in the UK, Spain, Germany, Belgium, 

Italy, the Netherlands, and Poland.32 In addition, a survey of 

386 Japanese cataract surgeons, conducted in 2014, reported 

the addition of antibiotics to the irrigating bottle in 22% and 

the injection of intracameral antibiotics in 7%.33

The American Society of Cataract and Refractive Surgery 

(ASCRS) conducted an online poll of 7,677 members in 

2014. The poll was completed by 1,147 members (15%), of 

whom 65% were from the US, 13% from Latin America, and 

9% from Europe. Intracameral antibiotics were injected at the 

conclusion of surgery by 36% of all respondents; these per-

centages were 30% of US respondents and 70% of European 

respondents. Half (50%) of all respondents reported using 

any type of intracameral antibiotic, but only 16% of these 

respondents used antibiotics in the irrigating solution. The 

most common reported antibiotics directly injected were 

moxifloxacin (mixed from commercial Vigamox, 29%) and 

vancomycin (22%); the most commonly reported antibiotic 

mixed into the irrigating solution was vancomycin (15%). Of 

respondents from nations (including the US) without access 

to a commercially available formulation of cefuroxime for 

intracameral injection, 69% reported that they would use this 

drug if it were approved and if the cost were reasonable.34

Antibiotic prophylaxis with 
intravitreal injections
The reported incidence rates of endophthalmitis following 

intravitreal injection of antivascular endothelial growth factor 

agents range from ~0.02% to 0.3% per injection.35 Because 

most patients are treated with a series of injections, the cumu-

lative rate of endophthalmitis per patient is higher.

Table 1 Selected reports of intracameral antibiotics in cataract surgery

Series n Nation Antibiotics Rate without 
intracameral 
antibiotics (%)

Rate with 
intracameral 
antibiotics (%)

P-value

eSCRS10,* 16,603 Multiple Cefuroxime 0.18–0.23 0.025–0.050 0.005
Yu-wai-Man et al12 36,743 UK Cefuroxime 0.14 0.046 0.0068
Garat et al13 18,579 Spain Cefazolin 0.39 0.032 ,0.0000001
Barreau et al16 5,115 France Cefuroxime 1.24 0.044 ,0.0001
Romero-Aroca et al14 25,001 Spain Cefazolin 0.63 0.05 ,0.001
Tan et al17 50,177 Singapore Cefazolin 0.064 0.01 ,0.001
Friling et al20 464,996 Sweden Cefuroxime 0.39 0.027 ,0.001
Matsuura et al21 34,752 Japan Moxifloxacin 0.051 0.015 0.037
Shorstein et al18 16,264 USA Multiple 0.31 0.014–0.14 NR
Rodriguez-Caravaca et al15 19,463 Spain Cefuroxime 0.59 0.039 ,0.05
Beselga et al22 15,689 Portugal Cefuroxime 0.26 0 ,0.05
Rudnisky et al25,** 75,318 Canada Multiple 0.03 0.03 0.90
Herrinton et al19 315,246 USA Multiple 0.07–0.14 0.044 NR
Katz et al24 56,094 israel Cefuroxime 0.083 0.034 0.03
Rahman and Murphy23 16,975 ireland Cefuroxime 0.49 0.06 ,0.0001
Sharma et al26,** 15,122 india Cefuroxime 0.16 0.11 0.38

Notes: *Randomized clinical trial. **Series reporting no significant difference in endophthalmitis rates.
Abbreviations: eSCRS, european Society of Cataract and Refractive Surgeons; NR, not reported.
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Unlike the situation with cataract surgery, in which the 

ESCRS conducted a RCT, there are no major RCTs evaluat-

ing alternative intravitreal injection techniques. Therefore, 

an expert committee published guidelines in 200436 and 

revised these guidelines in 2014.3 These consensus guidelines 

include deferring injections in the presence of active exter-

nal infection, reducing aerosolized droplets containing oral 

contaminants, and the use of topical povidone-iodine before 

injection. However, these guidelines allow for substantial 

variability in technique, including the setting in which the 

injections are performed (clinic room vs operating room) and 

the use of prophylactic topical antibiotics. In addition, there 

are many other factors that may influence endophthalmitis 

rates for which there is no consensus, including the use of 

facemasks, surgical drapes, eyelid speculums, conjunctival 

displacement, and location of injection site (superior vs 

inferior, rotating sites).

In the US, intravitreal injections are generally performed 

in a clinic setting, but injections are performed in an operating 

room setting in many European nations. A study compared 

8,647 injections performed by a US-based surgeon in a clinic 

setting versus 3,063 injections performed by an Italian sur-

geon in an operating room. The endophthalmitis rates were 

0.035% in the clinic and 0.065% in the operating room, which 

were not significantly different.37

There also appear to be differences between nations 

regarding the use of topical antibiotics before or after intra-

vitreal injections.38 Multiple studies (but no RCTs) from the 

US,39–43 Canada,44 Iran,45,46 and Korea47 have reported no statis-

tically significant differences in endophthalmitis rates between 

eyes treated with antibiotics or not (Table 2). An additional 

series of 316,576 intravitreal injections in France did not 

specifically report rates of endophthalmitis with and without 

antibiotic prophylaxis but reported an overall rate of 0.021% 

and that “prophylaxis with an antibiotic or antiseptic” was 

associated with increased rates of endophthalmitis in both uni-

variate (P=0.21) and multivariate (P=0.001) analyses.48 Alter-

natively, a series of 11,450 injections from France reported a 

rate of endophthalmitis of 0.03% in antibiotic-treated eyes and 

0.23% in nontreated eyes (P=0.024).49 A potential criticism 

of this study is the relatively high rate of endophthalmitis in 

nonantibiotic-treated eyes, which may have exaggerated the 

apparent benefit of antibiotics in this one study.

The American Society of Retina Specialists (ASRS) 

annual Preferences and Trends (PAT) survey gives informa-

tion about differences in technique between US members and 

international members. The questions change from year to 

year. The 2013 survey reported that injections were performed 

more commonly in a surgery center, hospital, or other loca-

tion (rather than the clinic) by international members than by 

US members (57.3% vs 1.8%). Topical antibiotics were used 

with intravitreal injection more commonly by international 

members than by US members (70.9% vs 21.8%). Facemasks 

were used more commonly by international members than by 

US members on the injecting physician (49.1% vs 14.3%) and 

on both the physician and the patient (16.8% vs 3.7%).50

The 2014 ASRS PAT survey reported generally similar 

usage rates of an eyelid speculum during intravitreal injec-

tions between US members and international members.51 The 

2015 ASRS PAT survey reported persistence of the disparity 

between US members and international members regarding 

topical antibiotics for intravitreal injections: only 9.5% of 

US members reported using topical antibiotics, as opposed 

to 60.6% of international members.52

Conclusion
There are currently two major apparent areas of discrep-

ancy between US and non-US ophthalmologists regarding 

endophthalmitis prophylaxis. US ophthalmologists appear 

relatively less likely to use intracameral antibiotics during 

Table 2 Selected reports of topical antibiotics with intravitreal injection

Series n Nation Rate without topical  
antibiotics (%)

Rate with topical  
antibiotics (%)

P-value

Bhatt et al39 4,767 USA 0.20 0.22 0.75
Bhavsar et al40 8,027 USA 0.03 0.13 0.25
Cheung et al44 15,895 Canada 0.038 0.061–0.084 NR
Falavarjani et al45 5,901 iran 0 0.10 0.18
Park et al47 17,332 Korea 0.035 0 0.81
Ramel et al49,* 11,450 France 0.2 0.03 0.024
Storey et al41 117,171 USA 0.032 0.049 NR
Falavarjani et al46 8,037 iran 0 0.01 0.30
Gregori et al43 121,285 USA 0.02 0.013 0.38
Meredith et al42 18,509 USA 0.15 0.04–0.08 0.20

Note: *Series reporting significant difference in endophthalmitis rates.
Abbreviation: NR, not reported.
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cataract surgery and relatively less likely to use topical 

antibiotics with intravitreal injections. There may be many rea-

sons for these differences, but it is important to note that there 

is very little pertinent information available from RCTs.

In the 2014 ASCRS survey,34 the major reported reason 

for not using intracameral antibiotics during cataract surgery 

was the lack of a commercially available prepackaged antibi-

otic for this indication. However, many US cataract surgeons 

simply believe that intracameral antibiotics are unnecessary, 

based on concerns about the ESCRS and other studies as well 

as risks of dilution errors, toxicity, and selection of drug-

resistant organisms. Should a commercially manufactured, 

approved intracameral antibiotic become available, it is 

reasonable to suspect that it would be adopted by more US 

surgeons, although the precise number cannot be predicted. 

Of note, the ASCRS Clinical Cataract Committee strongly 

supports the investigation towards an approved commercial 

antibiotic preparation which may improve the safety of 

intracameral antibiotics.7

Based on many newer published series of intravitreal 

injections without topical antibiotics, it is possible that 

non-US ophthalmologists will increasingly forgo topical 

antibiotics with intravitreal injections. The majority of 

the published trials (although no RCTs) have reported no 

apparent benefit associated with topical antibiotics in this 

setting. There is some evidence that topical antibiotics may 

actually increase the endophthalmitis rate after intravitreal 

injections, perhaps by unfavorably altering conjunctival 

flora.38 Continued good outcomes without topical antibiotics 

in this setting may encourage non-US ophthalmologists to 

stop using them.

At the present time, there is no global consensus regard-

ing endophthalmitis prophylaxis practices, and it appears 

unlikely that additional major RCTs will be conducted to 

conclusively define the roles of intracameral antibiotics 

in cataract surgery and topical antibiotics in intravitreal 

injections.
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