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P reviously, the Diabetic Retinopathy Clinical Research
Network (DRCR.net) reported a low rate of endophthal-
mitis achieved via a protocol requiring topical povidone-

iodine, a sterile eyelid speculum, and topical anesthetic but
not requiring topical antibiotics.1,2 These results included
8027 injections (1066 eyes) from single-use vials across 4
DRCR.net randomized trials through 2011.3-6 Seven cases of
endophthalmitis had occurred, including 6 (0.13%; n = 4697)
with the use of topical antibiotics, compared with 1 (0.03%;
n = 3333) without the use of topical antibiotics (P= .25).

Methods
As of December 31, 2015, a total of 28 786 intravitreous injec-
tions had been administered to 3123 eyes across 8 DRCR.net
trials including 20 617 injections in 2264 eyes from 2012 to
2015.3-8 The studies adhered to the tenets of the Declaration
of Helsinki. The protocol and Health Insurance Portability and
Accountability Act–compliant informed consent forms were ap-

proved by multiple institutional review boards. The injec-
tions were performed by 379 different investigators at 136 clini-
cal sites in the United States and Canada. The medications
injected in a volume of 0.05 mL included aflibercept, 2.0 mg
(n = 6632), bevacizumab, 1.25 mg, repackaged into glass vials
(n = 4431), bevacizumab from unaltered vials containing 4 mL
of bevacizumab (n = 208), ranibizumab, 0.3 mg or 0.5 mg
(n = 17 186), or saline (n = 329). A total of 11 cases of endoph-
thalmitis had occurred (0.04% of injections; 95% CI, 0.02% to
0.07%; 0.35% of eyes; 95% CI, 0.18% to 0.63%). This equates
to approximately 1 case in every 2700 injections and 1 case of
endophthalmitis among every 285 eyes. A higher percentage
of cases of endophthalmitis occurred prior to 2012, when 7
cases occurred in the 8162 injections (0.09%; 95% CI 0.03%
to 0.18%; approximately 1 in 1100) compared with 4 cases from
2012 to 2015 (0.02% of injections; 95% CI, 0.01% to 0.05%; ap-
proximately 1 in 5100; P value = 0.02, Fisher exact test).

The standardized DRCR.net intravitreous injection pro-
tocol requires the application of topical anesthetic, the use of
a sterile eyelid speculum, and the application of topical

IMPORTANCE This report provides updated endophthalmitis rates for eyes receiving
intravitreous injections with and without povidone-iodine and rates with and without topical
antibiotics from Diabetic Retinopathy Clinical Research Network clinical trials.

OBSERVATIONS Among 8 Diabetic Retinopathy Clinical Research Network clinical trials
conducted from 2006 to 2015, 28 786 intravitreous injections were administered (3123
eyes), and 20 617 of those (2264 eyes) were administered between 2012 and 2015. Eleven
cases of endophthalmitis occurred; 4 occurred between 2012 and 2015. Thirteen injections in
3 eyes from 2 participants were administered without povidone-iodine; both participants
developed endophthalmitis in 1 eye. Of the remaining 28 773 injections (3120 eyes)
performed with povidone-iodine, 9 cases of endophthalmitis occurred: 6 cases (0.05% of
11 565 injections) in eyes receiving topical antibiotics and 3 cases (0.02% of 17 208 injections)
in eyes not receiving topical antibiotics (P = .17).

CONCLUSIONS AND RELEVANCE While only a small number of eyes did not receive
povidone-iodine just prior to an intravitreous injection, this report provides further evidence
regarding the risk of endophthalmitis when povidone-iodine is not used before intravitreous
injections. Exclusion of topical antibiotics was not associated with a higher risk of
endophthalmitis. Continued use of povidone-iodine and consideration to eliminate topical
antibiotics from injection procedures seems warranted.
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povidone-iodine to the conjunctiva. Each injection is re-
quired to be drawn up from a single-use vial by the investiga-
tor at the time of the injection. The protocol does not require
(but does allow) topical antibiotics prior to, on the day of, or
after the injection. Furthermore, the protocol does not re-
quire the use of sterile gloves, a sterile drape, a face mask, or
specific avoidance of talking by the patient or treating oph-
thalmologist. Data on the use of povidone-iodine and antibi-
otics were collected in real time. Diagnosis of endophthalmi-
tis was based on investigator’s judgment.

Results
Per DRCR.net protocol, topical povidone-iodine is required to
be present for at least 30 seconds over the injection site prior
to the injection. For eyes in which povidone-iodine cannot be
used (eg, allergy), study injections were to be withheld. There-
fore, omission of povidone-iodine constitutes a protocol vio-
lation. Among 3123 eyes injected, 3 were injected without po-
vidone-iodine in 2 participants for a total of 13 injections. Both
participants who were not pretreated with povidone-iodine de-
veloped endophthalmitis in 1 eye during their clinical course
(1 participant also received an injection without povidone-
iodine in the fellow eye but did not develop endophthalmitis
in the fellow eye) (Table). These 2 events constitute a 15% risk
of endophthalmitis among 13 injections (95% CI, 2% to 45%),
with 66% of the eyes and 100% of the participants develop-
ing endophthalmitis during the treatment course.

Of the 28 773 injections given with povidone-iodine, ap-
plication included 5% or 10% topical drops on a cotton-
tipped applicator placed on the conjunctival surface at the in-
jection site in 13 206 of 28 773 injections (46%), 5% topical drops
on the conjunctival surface in 16 507 of 28 773 injections (57%),
or a 10% povidone iodine swab (Povidone Iodine Swabstick;

Medline Industries, Inc) applied to the conjunctival surface
overlying the planned injection site in 4979 of 28 773 injec-
tions (17%). Investigators could use more than 1 type of povi-
done-iodine application. Application of povidone-iodine to the
lower fornix or to upper and lower eyelids and eyelashes were
optional but were performed in 18 515 of 28 773 and 16 140 of
28 773 injections, respectively (64% and 56%). Although ap-
plication of povidone-iodine to the conjunctival surface was
required, 30 injections (0.10%) occurred with only applica-
tion to the fornix, eyelids, or eyelashes, which was also a pro-
tocol violation. However, none of these eyes developed en-
dophthalmitis.

Discussion
In the DRCR.net protocols considered here, use of topical an-
tibiotics is at investigator discretion. Percentage of injections
where topical antibiotics have been used has decreased over
time. In the first 6 years of DRCR.net injections (2006-2011),
among the first 8163 injections, 4749 injections (58%) in-
cluded topical antibiotics. Within the past 4 years, among the
20 610 injections, 6816 (33%) included topical antibiotics.
Throughout the total duration, 17 208 injections (60%) were
given without any topical antibiotics, and 11 565 injections
(40%) were given with preinjection or postinjection topical an-
tibiotics. The 13 injections without povidone-iodine were ex-
cluded from these numbers, although topical antibiotics were
given for all 13 of those injections. Among injections per-
formed with povidone-iodine, endophthalmitis occurred in 6
cases (0.05% of 11 565 injections, approximately 1 in 2000) fol-
lowing injections with topical antibiotic use, compared with
3 cases (0.02% of 17 208 injections, approximately 1 in 5700)
following injections without the use of any topical antibiotics
(P = .17, Fisher exact test).

Table. Cases of Endophthalmitis After Single-Use Vial Intravitreous Injections in the Diabetic Retinopathy Clinical Research Network (DRCR.net)

Case
Intravitreal Product
Injected Year Culture Results

Povidone-Iodine
Use

Preoperative
Antibiotics

Postoperative
Antibiotics

1a Bevacizumab 2006 Coagulase-negative
Staphylococcus

Yes No No

2a Ranibizumab 2010 Coagulase-negative
Staphylococcus

Yes Yes Yes

3a Ranibizumab 2007 Coagulase-negative
Staphylococcus

Yes No Yes

4a Ranibizumab 2009 Culture negativeb No Yes Yes

5a Ranibizumab 2008 Streptococcus viridansc Yes No Yes

6a Ranibizumab 2008 Coagulase-negative
Staphylococcus

Yes No Yes

7a Saline 2010 Culture negative Yes No Yes

8 Ranibizumab 2012 Culture negative Yes Yes Yes

9 Ranibizumab 2013 Coagulase-negative
Staphylococcusc

No No No

10 Aflibercept 2013 Culture negative Yes No No

11 Bevacizumab 2014 Staphylococcus epidermis Yes No No
a Previously reported.2

b Against DRCR.net policy, an injection was performed without povidone-iodine
owing to severe povidone-iodine allergic reaction experienced with prior
injections (Shur-Clens was used for preparation [ConvaTec]). Since this event,

the DRCR.net has clarified to participating investigators that no study
injections may be performed without use of povidone-iodine over the
injection site, even as a protocol deviation.

c Scant growth of methicillin-resistant Staphylococcus aureus also was reported.
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The rates of the 6 cases of endophthalmitis per injection
within the first 6 years by antibiotic use were 0.03% (1 case)
vs 0.11% (5 cases) without antibiotics and with antibiotics,
respectively. In the last 4 years, the rate of endophthalmitis
per injection was 0.01% both without antibiotics (2 cases)
and with antibiotics (1 case). These results support the pre-
vious DRCR.net publications demonstrating that a low rate
of endophthalmitis can be achieved without topical antibi-
otics when the injection procedure includes topical
povidone-iodine, a sterile eyelid speculum, and topical
anesthetic. These prospectively accumulated results sup-
port similar outcomes noted in large retrospective case
series and suggest that topical antibiotics before or after
intravitreal injections,9-11 as given in the DRCR.net, are not
reducing the risk of endophthalmitis, prompting many
DRCR.net investigators to no longer use topical antibiotics
as part of the injection procedure. Antibiotic cost, potential

organism resistance, potential drug allergy, and patient
comfort are reasons why antibiotic use should be eliminated
in most circumstances.

Conclusions
Although only 3 eyes of 2 participants were given intravitre-
ous injections without topical povidone-iodine, these results
demonstrate a substantial and striking increase in the risk of
endophthalmitis when povidone-iodine is omitted. When po-
vidone-iodine is used, topical antibiotics do not appear to miti-
gate the risk of endophthalmitis. These results have led the
DRCR.net to continue to require povidone-iodine prior to in-
jections and to change the injection procedure for new proto-
cols to prohibit topical antibiotic use for injections without first
consulting the protocol chair.

ARTICLE INFORMATION

Published Online: August 11, 2016.
doi:10.1001/jamaophthalmol.2016.2741.

Author Contributions: Mr Glassman had full access
to all of the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.
Study concept and design: All authors.
Acquisition, analysis, or interpretation of data: All
authors.
Drafting of the manuscript: Bhavsar, Glassman.
Critical revision of the manuscript for important
intellectual content: Bhavsar, Stockdale, Jampol.
Statistical analysis: Bhavsar, Glassman.
Obtaining funding: Glassman, Jampol.
Administrative, technical, or material support:
Bhavsar, Glassman, Stockdale.
Study supervision: Glassman, Jampol.

Conflict of Interest Disclosures: All authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest.
Mr Glassman and Ms Stockdale report grants from
the National Eye Institute, Genentech/Roche and
Regeneron. Dr Jampol reports grants from the
National Eye Institute.

Funding/Support: This study was supported
through cooperative agreements from the National
Eye Institute and the National Institute of Diabetes
and Digestive and Kidney Diseases, National
Institutes of Health, Department of Health and
Human Services EY14231, EY14229, and EY018817.
Ranibizumab for the studies was provided by
Genentech Inc and Aflibercept for the studies was
provided by Regeneron.

Role of the Funder/Sponsor: The funding sources
had no role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or

approval of the manuscript; and decision to submit
the manuscript for publication.

Group Information: The most recently published
list of the Diabetic Retinopathy Clinical Research
Network investigators and staff who participated in
this study can be found in the eAppendix in the
Supplement.

Additional Information: A complete list of all
DRCR.net investigator financial disclosures can be
found at http://www.drcr.net.

REFERENCES

1. Bhavsar AR, Googe JM Jr, Stockdale CR, et al;
Diabetic Retinopathy Clinical Research Network.
Risk of endophthalmitis after intravitreal drug
injection when topical antibiotics are not required:
the diabetic retinopathy clinical research network
laser-ranibizumab-triamcinolone clinical trials. Arch
Ophthalmol. 2009;127(12):1581-1583.

2. Bhavsar AR, Stockdale CR, Ferris FL III,
Brucker AJ, Bressler NM, Glassman AR; Diabetic
Retinopathy Clinical Research Network. Update on
risk of endophthalmitis after intravitreal drug
injections and potential impact of elimination of
topical antibiotics. Arch Ophthalmol. 2012;130(6):
809-810.

3. Scott IU, Edwards AR, Beck RW, et al; Diabetic
Retinopathy Clinical Research Network. A phase II
randomized clinical trial of intravitreal bevacizumab
for diabetic macular edema. Ophthalmology. 2007;
114(10):1860-1867.

4. Elman MJ, Aiello LP, Beck RW, et al; Diabetic
Retinopathy Clinical Research Network.
Randomized trial evaluating ranibizumab plus
prompt or deferred laser or triamcinolone plus
prompt laser for diabetic macular edema.
Ophthalmology. 2010;117(6):1064-1077.e35.

5. Googe J, Brucker AJ, Bressler NM, et al; Diabetic
Retinopathy Clinical Research Network.
Randomized trial evaluating short-term effects of
intravitreal ranibizumab or triamcinolone acetonide
on macular edema after focal/grid laser for diabetic
macular edema in eyes also receiving panretinal
photocoagulation. Retina. 2011;31(6):1009-1027.

6. Diabetic Retinopathy Clinical Research Network.
Randomized clinical trial evaluating intravitreal
ranibizumab or saline for vitreous hemorrhage from
proliferative diabetic retinopathy. JAMA Ophthalmol.
2013;131(3):283-293.

7. Wells JA, Glassman AR, Ayala AR, et al; Diabetic
Retinopathy Clinical Research Network. Aflibercept,
bevacizumab, or ranibizumab for diabetic macular
edema. N Engl J Med. 2015;372(13):1193-1203.

8. Gross JG, Glassman AR, Jampol LM, et al;
Writing Committee for the Diabetic Retinopathy
Clinical Research Network. Panretinal
photocoagulation vs intravitreous ranibizumab for
proliferative diabetic retinopathy: a randomized
clinical trial. JAMA. 2015;314(20):2137-2146.

9. Bhavsar AR, Sandler DR. Eliminating antibiotic
prophylaxis for intravitreal injections: a consecutive
series of 18,839 injections by a single surgeon. Retina.
2015;35(4):783-788.

10. Cheung CS, Wong AW, Lui A, Kertes PJ, Devenyi
RG, Lam WC. Incidence of endophthalmitis and use
of antibiotic prophylaxis after intravitreal injections.
Ophthalmology. 2012;119(8):1609-1614.

11. Bhatt SS, Stepien KE, Joshi K. Prophylactic
antibiotic use after intravitreal injection: effect on
endophthalmitis rate. Retina. 2011;31(10):2032-2036.

Elimination of Topical Antibiotics for Intravitreous Injections Brief Report Research

jamaophthalmology.com (Reprinted) JAMA Ophthalmology October 2016 Volume 134, Number 10 1183

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaophthalmol.2016.2741&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2016.2741
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaophthalmol.2016.2741&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2016.2741
http://www.drcr.net
http://www.ncbi.nlm.nih.gov/pubmed/20008710
http://www.ncbi.nlm.nih.gov/pubmed/20008710
http://www.ncbi.nlm.nih.gov/pubmed/22801859
http://www.ncbi.nlm.nih.gov/pubmed/22801859
http://www.ncbi.nlm.nih.gov/pubmed/17698196
http://www.ncbi.nlm.nih.gov/pubmed/17698196
http://www.ncbi.nlm.nih.gov/pubmed/20427088
http://www.ncbi.nlm.nih.gov/pubmed/21394052
http://www.ncbi.nlm.nih.gov/pubmed/23370902
http://www.ncbi.nlm.nih.gov/pubmed/23370902
http://www.ncbi.nlm.nih.gov/pubmed/25692915
http://www.ncbi.nlm.nih.gov/pubmed/26565927
http://www.ncbi.nlm.nih.gov/pubmed/25526099
http://www.ncbi.nlm.nih.gov/pubmed/25526099
http://www.ncbi.nlm.nih.gov/pubmed/22480743
http://www.ncbi.nlm.nih.gov/pubmed/21659941
http://www.jamaophthalmology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2016.2741

