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Purpose: This study was performed to understand the practice patterns of ophthalmologists 

administering intravitreal (IVT) injections in Europe after the procedure became routine.

Methods: As part of a prospective, multinational, non-interventional cohort study in 13 countries 

in Europe between 2006 and 2012, ophthalmologists completed the Baseline Questionnaire and 

the Follow-up Questionnaire 1 year after baseline.

Results and discussion: Of the 125 ophthalmologists who participated in the study, 113 (90.4%) 

completed the Baseline Questionnaire. Most of these ophthalmologists were medical retina spe-

cialists (43.0%). The median number of IVT injections that the ophthalmologists performed per 

month during the year prior to completing the Baseline Questionnaire was 20.0. The majority 

of the ophthalmologists had performed their last IVT injection prior to completing the question-

naire in an operating room or theater (68.4%). When performing IVT injections, a majority of 

the ophthalmologists reported applying povidone–iodine (90.4%) before IVT injections and 

topical antibiotics right after IVT injections (89.5%). In addition, 81.6% of the ophthalmologists 

reported using a sterile adhesive eye drape and 80.7% reported using an eyelid speculum. In all, 

95 ophthalmologists (76%) completed the Follow-up Questionnaire. The median number of IVT 

injections performed per month during the year prior to completing the Follow-up Questionnaire 

by these ophthalmologists was increased to 35. The results of the Follow-up Questionnaire on 

administering IVT injections were similar to those of the Baseline Questionnaire. A majority of 

the ophthalmologists reported applying povidone–iodine (87.4%) before IVT injections, topical 

antibiotics right after IVT injections (89.5%), and an eyelid speculum (85.3%).

Conclusion: The results of this study indicated a good adherence to all aspects of the guidelines 

on IVT injections. It seemed that ophthalmologists were more experienced in IVT injections 

after they became a routine treatment procedure.

Keywords: intravitreal injection, questionnaire, povidone–iodine, topical antibiotics, eyelid 

speculum

Introduction
Intravitreal (IVT) injections have historically been used in the treatment of 

endophthalmitis and pneumatic retinopexy and for administration of off-label pharma-

cologic agents.1 Prior to 2006, this procedure was not a routine practice in Europe.

The first vascular endothelial growth factor (VEGF) inhibitor, Macugen® (Pfizer 

Inc, New York, NY, USA; pegaptanib sodium), was approved for use in the treatment 

of neovascular age-related macular degeneration (AMD) in Europe in 2005, followed 

by Lucentis® (Novartis International AG, Basal, Switzerland; ranibizumab) in 2007 

and Eylea (Regeneron, Tarrytown, USA; aflibercept) in 2012. Avastin (Novartis 
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International AG; bevacizumab) has been used off-label for 

treatment of this disease since the middle of 2006. All of 

these agents are administered by IVT injections.

At the time of approval, given that the IVT injection was 

not routinely performed in Europe, educational materials 

aimed at safe and effective use of Macugen were distributed 

to ophthalmologists. The education materials consisted of 

two guidance articles2,3 and an explanatory CD-ROM slide 

presentation of the proper technique for IVT injections. 

One of the two articles was a review article on minimizing 

the  risk of endophthalmitis following IVT injection2 and 

the other was guidelines on IVT injections.3 The guidelines 

were based on round-table deliberations conducted after a 

review of published and unpublished studies and case series 

on IVT injections. Under the guidelines, the use of gloves, 

draping, pre-injection topical antibiotics, povidone–iodine, 

eyelid speculum, and post-injection topical antibiotics were 

recommended when performing IVT injections. However, 

there was only one study that evaluated practice patterns of 

ophthalmologists administering IVT injections in Europe.4 

The study was conducted in a single country in 2004.

A non-interventional study was conducted primarily to 

estimate the incidence of pertinent ocular adverse events 

(POAEs), including endophthalmitis, retinal detachment, 

vitreous hemorrhage, retinal tear, traumatic cataract, and 

increased intraocular pressure (IOP), as related to IVT 

injection of AMD treatments in a “real-world” setting in 

Europe from August 2006 to February 2012. Since no studies 

evaluated the practice patterns of ophthalmologists admin-

istering IVT injections across Europe, two questionnaires 

as part of this study were administered to better understand 

the practice patterns of treating ophthalmologists perform-

ing IVT injections in the study, after the introduction of the 

use of IVT injection as a routine treatment procedure. This 

article describes the practice patterns of the ophthalmologists 

administering IVT injections in the study.

Methods
Two ophthalmologist questionnaires were part of a 2-year, 

prospective, multinational, observational, cohort study in 

13 countries including Belgium, Cyprus, the Czech Republic, 

Denmark, France, Germany, Greece, Ireland, Italy, Poland, 

Slovakia, Spain, and Sweden in Europe. Details of the study 

design are described elsewhere.5 Briefly, the primary objective 

of the study was to estimate the incidence of POAEs among 

neovascular AMD patients receiving IVT injections for AMD 

treatment in the real-world setting in Europe. The study 

was initiated in August 2006 and ended in February 2012. 

Ophthalmologists in the study completed the Baseline 

Questionnaire and the Follow-up Questionnaire at 1 year after 

baseline. Data elements of both questionnaires included aver-

age number of IVT injections performed per year and detailed 

information on the procedure used to perform IVT injections 

(eg, gloves, technique, locations). The ophthalmologist ques-

tionnaire at baseline also included years ophthalmologists had 

been practicing in the field of ophthalmology, ophthalmolo-

gists’ subspecialties, the number of IVT injections performed 

each month in the past year, and the number of years IVT 

injections were performed at this rate. Descriptive statistics 

were used to summarize characteristics and practice patterns 

related to IVT injections among ophthalmologists in the study. 

Ophthalmologists completed the questionnaires between 2006 

and 2012, with a large majority of them completing both 

questionnaires between 2007 and 2011. Participant agreement/

consent was implied by completion or return of the question-

naires. This study was initially approved by an ethics committe 

at Sønderborg Hospital in Denmark, followed by the other 

ethics committees at the rest of participating sites.

Results
A total of 125 treating ophthalmologists from 66 sites in 

13 countries participated in the main study. A majority of the 

ophthalmologists were from Slovakia, the Czech Republic, 

Germany, Italy, France, and Spain. Of the 125 treating oph-

thalmologists, 113 (90.4%) ophthalmologists completed the 

Baseline Questionnaire. On average, ophthalmologists had 

16 years of experience practicing in the field of ophthalmology 

(SD: 8.7 years). A large number of these ophthalmologists had 

11–15 years of experience (21.9%). In terms of subspecialties, 

most of the ophthalmologists were medical retina specialists 

(43.0%), followed by surgical retina specialists (22.8%).

Table 1 summarizes main results of the Baseline 

Questionnaire and Follow-up Questionnaire. According to the 

Baseline Questionnaire, the median number of IVT injections 

that the ophthalmologists performed per month during the 

past year was 20, with a range from 0 to 120 injections. Most 

of the ophthalmologists had performed 11–20 IVT injections 

per month during the past year (28.1%). A large number of 

ophthalmologists had been performing IVT injections at the 

above rate for 1, 2, and 3 years (30.7%, 27.2%, and 14.9%, 

respectively). A majority of the ophthalmologists had per-

formed their last IVT injections in an operating room or a 

theater (68.4%). Very few ophthalmologists performed their 

last IVT injections in an eye examination room (3.5%).

When administering IVT injections, a large majority of the 

ophthalmologists reported having applied povidone–iodine 
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(90.4%) and topical antibiotics before IVT injections (66.7%) 

and topical antibiotics right after IVT injections (89.5%). 

In addition, 81.6% of the ophthalmologists reported having 

used a sterile adhesive eye drape and 80.7% reported having 

utilized an eyelid speculum. A majority of the ophthalmolo-

gists also reported the use of latex gloves (75.4%).

Of the 125 ophthalmologists, 95 (76.0%) completed the 

Follow-up Questionnaire. Based on the Follow-up Question-

naire, the median number of IVT injections performed per 

month by these ophthalmologists was increased to 35 with 

a range of 0–95 injections. The results on performing IVT 

injections were similar to those of the Baseline Questionnaire. 

A majority of the ophthalmologists reported having applied 

povidone–iodine (87.4%) and topical antibiotics (64.2%) 

before IVT injections, topical antibiotics right after IVT 

injections (89.5%), as well as an eyelid speculum (85.3%) 

and a sterile adhesive eye drape (79%). A total of 60.5% of 

the ophthalmologists also reported having used latex gloves 

when administering IVT injections; it was noticed that 20.2% 

of the ophthalmologists did not respond to this question.

Discussion
There has been only one published study that described the 

practice patterns of ophthalmologists administering IVT 

injections in Europe. Prior to IVT injections becoming a 

routine procedure, Anijeet et al4 conducted a cross-sectional 

survey among ophthalmologists in the UK in 2004 (n=139). 

Like our study, the majority of ophthalmologists in their 

study were medical retina specialists or retina surgeons, who 

performed IVT injections in an operating theater and applied 

povidone–iodine before the IVT injection. But the percentage 

of ophthalmologists who used eye drapes and the percentage 

of ophthalmologists who applied topical antibiotics right after 

IVT injections in their study were much lower than those in 

our study (63% vs 79% and 62% vs 89.5%, respectively). 

As  expected, a vast majority of ophthalmologists in their 

study performed IVT injections less frequently (five to ten 

IVT injections per month) compared to those in this study 

(20–35 injections per month) because their study was con-

ducted before the procedure became a routine practice.

Two other published studies reported practice patterns 

of ophthalmologists administering IVT injections in the 

US and Canada. Green-Simms et al6 conducted a large cross-

sectional survey among retinal specialists in the US in 2010 

(n=765). The results of our study were similar to those of their 

study with respect to the use of eyelid speculum, povidone–

iodine before the IVT injection, and topical antibiotics 

after the IVT injection. A Canadian survey was conducted 

among retina specialists in 2012 (n=75).7 Like our study, 

a majority of ophthalmologists in the Canadian survey used 

eyelid speculums. Unlike our study, however, the Canadian 

survey reported that a majority of retina specialists in the 

US and Canadian surveys did not use eye drapes and topical 

antibiotics before the injection; the survey also indicated that 

most IVT injections were performed in the office in the US 

and Canada. The authors speculate that differences in practice 

patterns reported in these studies may be due to differences 

in training as well as in health care systems.

As part of a non-interventional study to evaluate the 

incidence of POAEs involving 13 countries in Europe, two 

questionnaires were administered to better understand the 

practice patterns of treating ophthalmologists administering 

IVT injections in this study. The findings of this study showed 

that a majority of treating ophthalmologists reported use of 

gloves, draping, pre-injection topical antibiotics, povidone–

iodine, eyelid speculum, and post-injection topical antibiotics 

when performing IVT injections as recommended by the 

guidelines.3 Thus, it was concluded that treating ophthalmolo-

gists had a good adherence to all aspects of the guidelines 

on IVT injections.

The findings of the main study demonstrated that the 

incidence of POAEs was low overall.5 Endophthalmitis 

was not reported in the study. The authors consider that 

perhaps the finding of a lower incidence of IVT injection-

related POAEs in the main study may be attributed to a good 

adherence to the guidelines on IVT injections as well as the 

increased experiences of treating ophthalmologists during the 

Table 1 Results of Baseline Questionnaire and Follow-up 
Questionnaire

Variables Baseline 
(n=113)

Follow-up 
(n=95)

Number of IVT injections performed per month in the past year, n (%)
0–10 31 (27.4) 17 (14.9)
11–20 32 (28.3) 24 (21.1)
21–30 13 (11.5) 20 (17.5)
.30 30 (26.6) 51 (44.8)
Missing 7 (6.2) 2 (1.8)

When giving IVT injections, the following was applied, n (%)
Povidone–iodine 103 (91.2) 83 (87.4)
Topical antibiotics right before injection 76 (67.3) 61 (64.2)
Sterile adhesive eye drape 93 (82.3) 75 (79.0)
Eyelid speculum 92 (81.4) 81 (85.3)
Topical antibiotics after injection 102 (90.3) 85 (89.5)

Type of gloves used, n (%)
Latex 86 (76.1) 69 (60.5)
Latex free 19 (16.8) 22 (19.3)
Data missing 8 (7.1) 23 (20.2)

Abbreviation: IVT, intravitreal.
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study period (the number of IVT injections performed each 

month in the past year was reported to be increased from the 

Baseline Questionnaire to the Follow-up Questionnaire).

It is important to note that educational materials and 

two published articles on treatment guidelines of IVT 

injections2,3 were distributed at the investigator meetings 

prior to patient enrollment. Although the authors would 

like to draw a direct conclusion between the introduction of 

educational materials and the adherence to the guidelines, 

as noted, the questionnaires only assess knowledge rather 

than actual behavior; the authors consider the introduc-

tion of educational materials may provide reinforcement 

of knowledge. It is important to introduce guidelines and a 

plan to support key information on a procedure in order to 

minimize serious consequences associated with the procedure 

before it becomes routine. This is particularly important in 

this situation, given the recent expansion of the use of the 

VEGF inhibitors for not just the treatment of neovascular 

AMD but for other retinal diseases, including proliferative 

diabetic retinopathy and macular edema from a variety of 

disorders. Ophthalmologists should maintain vigilant and 

meticulous attention to the principles of the IVT injection 

procedure.

Conclusion
The results of this study indicated a good adherence to 

all aspects of the guidelines on IVT injections in Europe. 

It seemed that ophthalmologists were more experienced 

in performing IVT injections after they became a routine 

treatment procedure.
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