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Purpose: The aim was to evaluate the safety of bilateral same-day injections with intravitreal 

antiangiogenic drugs for macular diseases.

Methods: Cross-sectional retrospective review of unilateral and bilateral same-day antiangio-

genic injections was conducted between January 2011 and March 2016 in the Unit of Macula, 

University and Polytechnic Hospital La Fe (Valencia, Spain). A total of 8,172 injections were 

administered, among which 6,560 were unilateral and 1,612 were bilateral injections. Patients 

were included in the study regardless of the diagnosis. Ranibizumab and aflibercept were the anti-

angiogenic drugs used. The presence of endophthalmitis or retinal detachment was evaluated.

Results: A total of 1 (0.012%) culture-proven endophthalmitis and 19 (0.233%) acute intraocular 

inflammations were registered. In the unilateral injections group, there were 18 (0.274%) acute 

intraocular inflammations and 1 (0.015%) culture-proven endophthalmitis. One (0.062%) of 

the 1,612 bilateral same-day injections had a unilateral acute intraocular inflammation, and 

there were no culture-proven endophthalmitis in this group.

Conclusion: Bilateral same-day injections are more convenient for patients and their caregiv-

ers than the unilateral injections administered on different days. In our study, the prevalence of 

culture-proven endophthalmitis and acute intraocular inflammation was lower in the bilateral 

injections than in the unilateral group. These data support the idea that bilateral same-day injec-

tions are a safe and valid treatment to use in our clinical practice.
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Introduction
Intravitreal injections of anti-vascular endothelial growth factor (anti-VEGF) are 

extensively used in the treatment of several ophthalmic diseases, including neovascular 

age-related macular degeneration, diabetic macular edema, macular edema secondary 

to retinal venous occlusive diseases, and other causes of choroidal neovascularization 

such as myopia.1–3

Patients often require bilateral treatment. Several physicians administer the 

first injection in one eye, followed by the second injection in the fellow eye a week 

later. In these ophthalmic diseases, monthly examinations are frequent, and this 

second injection increases the patients’ and caregivers’ burden, and the physicians’ as 

well.4 In order to avoid this burden, bilateral same-day injections are a very common 

practice in many countries. In a survey made in the United States, 46% of the retina 

specialists use bilateral injections.5

Bilateral same-day injections are usually well tolerated, but patients should be 

properly advised of the risks, as well as of the symptoms of endophthalmitis.4,6–10

The rate of infectious endophthalmitis after anti-VEGF intravitreal injections 

has been described to be between 1 in 1,291 (0.078%) and 1 in 4,500 (0.022%).11,12 
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McCannel et al13 in a meta-analysis reported a rate of 0.049% 

of endophthalmitis after intravitreal anti-VEGF.

In a bilateral same-day injection study, the incidence of 

culture-proven endophthalmitis was 0.065%, and the inci-

dence of acute intraocular inflammation was 0.033%.1

Acute myocardial infarction, strokes, and thromboembo-

lic events are systemic adverse side effects reported with the 

intravitreal injections of anti-VEGF,2,14 but it is still unknown 

if bilateral same-day injections have an increased risk of 

systemic side effects.6

The MARINA2 trial showed that patients who received 

unilateral intravitreal injections of ranibizumab 0.3 mg and 

0.5 mg had myocardial infarction rates of 2.5% and 1.3% 

respectively, and the sham treatment group of 1.7%. The 

rate of stroke was 1.3% with 0.3 mg, 2.5% with 0.5 mg, and 

0.8% in the sham group. None of these were statistically 

significant.

Several recommendations have been made for periopera-

tive care in intravitreal injections. Topical antibiotics pre- or 

postinjection have not been shown to be effective in the 

prevention of endophthalmitis, and these could select more 

virulent microorganism. This way, preinjection antisepsis 

becomes even more significant and should be applied both 

before and after topical or subconjunctival anaesthesia. 

Recommendations on the use of face masks, or maintaining 

silence, have been made too.15

The purpose of this study was to evaluate the safety 

of unilateral and bilateral same-day injections, adminis-

tered in the same hospital by the same two surgeons (RGP 

and RDM).

Methods
Cross-sectional retrospective review of medical records of 

unilateral and bilateral same-day anti-VEGF injections was 

conducted in the Macula Unit of the University and Poly-

technic Hospital La Fe (Valencia) between January 2011 and 

March 2016. A total of 8,172 injections were administered 

in 1,024 patients. Only ranibizumab and aflibercept were 

used. Patients were included regardless the diagnosis. Age-

related macular degeneration, diabetic retinopathy, retinal 

vein occlusion, and myopic choroidal neovascularization 

were the major indications for injections. All injections were 

administered by two ophthalmologists (RGP and RDM). 

None of the exclusion criteria were used. The number of 

postinjection endophthalmitis was evaluated.

This study was approved by Instituto de Investigaciones 

Sanitarias La Fe. Informed consent was included in the study 

protocol and signed by each patient.

intravitreal anti-VegF injection method
The Unit of Macula of the Department of Ophthalmology of 

the University Hospital La Fe (Valencia, Spain) administers 

intravitreal injections in a controlled ambient surgery cabin, 

the Arc Steril (Carl Zeiss Meditec, Inc., Jena, Germany). This 

unit creates ambient with an extremely low level of particles 

and microorganisms suspended in the air in a standard con-

sultation room, due to the sterile laminar flow system present 

in the equipment.16

The preparation of the products was made in a laminar 

flow chamber in the hospital pharmacy. Individual doses 

were then transported to the Macula Unit.

The ophthalmologist administered the injection without 

surgical scrubs or face mask, but we washed our hands 

before each procedure. Patients used their own clothes, 

without hospital gown or face masks. Before the procedure, 

topical anesthetic and diluted povidone-iodine were instilled 

in the conjunctiva and cornea. No speculum was used. The 

intravitreal injection was made in the sclera 3–3.5 mm from 

the limbus with a 30-gauge needle containing 0.05 mL of 

anti-VEGF. Care was taken to maintain silence during the 

injection. Then, a new sterilize set of needle and syringe were 

used for the fellow eye. Diluted povidone-iodine was again 

instilled in the conjunctiva, as well as ofloxacin ointment.

All data were analyzed between March and April of 2016 

and collected in an Microsoft® Excel® (Microsoft Corpora-

tion, Redmond, WA, USA) document.

Results
A total of 1,024 patients were administered with 8,172 

injections. Six thousand five hundred and sixty unilateral 

injections were administered, 5,805 with ranibizumab and 

755 with aflibercept. One thousand six hundred and twelve 

bilateral injections were made, 1,495 with ranibizumab and 

117 with aflibercept. Table 1 exposes the distribution of 

injections per year.

The most common injection cause was age-related macu-

lar degeneration, responsible for 4,557 injections, followed 

Table 1 number of unilateral/bilateral injections per year and 
anti-VegF used

Year Ranibizumab Aflibercept Unilateral Bilateral Total

2011 738 0 586 152 738
2012 571 0 497 74 571
2013 1,652 197 1,367 482 1,849
2014 2,125 280 1,927 478 2,405
2015 1,777 346 1,753 370 2,123
2016 437 49 430 56 486
Total 7,300 872 6,560 1,612 8,172

Abbreviation: anti-VegF, anti-vascular endothelial growth factor.
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by diabetic retinopathy, retinal vein occlusion, and myopic 

choroidal neovascularization. The different causes for intra-

vitreal injections are shown in Table 2.

In the 8,172 injections, one culture-proven endophthalmi-

tis and 19 acute intraocular inflammations were diagnosed. 

This gives us a global endophthalmitis’ prevalence of 0.012% 

and acute intraocular inflammation of 0.233%. Only one 

(0.062%) of the 1,612 bilateral same-day injections had a 

unilateral acute intraocular inflammation, and there were 

no culture-proven endophthalmitis in this group. In the 

unilateral injections group, there were 18 (0.274%) acute 

intraocular inflammations and 1 (0.015%) culture-proven 

endophthalmitis. Ranibizumab had a lower rate of acute 

intraocular inflammation, when compared with aflibercept, 

but the only case of culture-proven endophthalmitis was in 

a Ranibizumab patient. Table 3 shows the distribution of 

endophthalmitis per year and anti-VEGF used.

The only patient with a culture-proven endophthalmitis 

was an 83-year-old male, without imunosupression or other 

relevant comorbidity, and was injected with ranibizumab for 

a neovascular age-related macular degeneration. Culture was 

positive to Streptococcus pneumoniae. Intravitreal antibiotics 

and pars plana vitrectomy were performed, and the final 

visual acuity was 20/500.

Five cases (0.076%) of retinal detatchment were diag-

nosed in the unilateral injections group. There were no cases 

of retinal detachment in the bilateral group.

Discussion
Bilateral same-day injections are common in many countries 

and are our choice in patients who need injections in both 

eyes. They are time-saving for the patients, their family, 

and the physician. The convenience is unquestionable, but 

safety concerns have been raised. In current literature, many 

articles have been written in this topic, but no conclusion 

has been reached.

A large study with 1,534 same-day bilateral intravitreal 

anti-VEGF (in 367 patients) explored the incidence of com-

plications after this procedure. Three complications were 

acknowledged: two unilateral culture-proven endophthalmitis 

(0.065%) and one unilateral acute intraocular inflammation 

(0.033%).1 These rates seem comparable to those found for 

unilateral injections (0.078%–0.022%).11,12 But this kind 

of comparison from different studies, with different condi-

tions, can be misleading. In this study, we minimize this 

bias, evaluating injections made in the same hospital, by the 

same two surgeons, with two anti-VEGFs. No culture-proven 

endophthalmitis was diagnosed in the bilateral injections group, 

and the rate of acute intraocular inflammation was lower in the 

same-day bilateral injection group when compared with the 

unilateral group (0.062% vs 0.152%). The patient diagnosed 

with acute intraocular inflammation in the bilateral injections 

group had no signs of inflammation in the fellow eye.

Interestingly, aflibercept had a higher rate of acute intraoc-

ular inflammation than ranibizumab (0.688% vs 0.178%). 

Table 2 indications for injections

Year Age-related macular 
degeneration

Diabetic 
retinopathy

Retinal vein 
occlusion

Myopic choroidal 
neovascularization

Other

2011 341 159 48 66 124
2012 321 103 70 37 40
2013 1,036 441 186 84 102
2014 1,339 559 303 128 76
2015 1,228 380 265 164 86
2016 292 83 50 41 20
Total 4,557 1,725 922 520 448

Table 3 Distribution of endophthalmitis per year and anti-angiogenic

Year Acute intraocular inflammation Culture-proven endophthalmitis Total

Ranibizumab Aflibercept Ranibizumab Aflibercept

2011 1 – – – 1 (0.135%)
2012 – – – – 0 (0%)
2013 1 2 – – 3 (0.125%)
2014 9 2 – – 11 (0.595%)
2015 2 2 1 – 5 (0.876%)
2016 – – – – 0 (0%)
Total 13 (0.178%) 6 (0.688%) 1 (0.014%) 0 (0%) 20 (0.245%)

19 (0.233%) 1 (0.012%)
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It has a substantial difference that should be taken into 

account in future studies.

We had a higher culture-proven endophthalmitis rate than 

we expected (0.110%). The year 2014 contributed signifi-

cantly with seven of the nine cases, but we do not find any 

reasons for this discrepancy. Also, aflibercept injections had 

an unexpected higher rate.

The levels of serum VEGF after bilateral injections are 

also a concern, but Wang et al17 found no significant differ-

ence in pre- and postinjection serum levels of VEGF between 

unilateral and bilateral intravitreal anti-VEGF. This way, 

similar systemic effects of unilateral and bilateral injections 

are expected. But, since serum half-life of bevacizumab is 

known to be less than 1 week,17,18 and the measurements 

were made 1 month postinjection, an earlier postoperative 

observation could have bigger differences.

Conclusion
In our opinion, bilateral same-day injections are very well 

tolerated by patients, time-saving, and economically more 

favorable. In our study, the rate of endophthalmitis was lower 

in the bilateral injection group.

Despite being a retrospective study, these results add 

some important information for our daily practice and help 

us to make a more informed choice.

Disclosure
The authors do not have any financial interest or compet-

ing interests in the methods and devices mentioned in this 

presentation. The authors report no conflicts of interest in 

this work.
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