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Practice Patterns and Safety Protocols in Anti-VEGF 
Intravitreal Injections: Insights from Portugal

Práticas e Protocolos para a Realização de Injeções 
Intravítreas em Portugal

ABSTRACT

INTRODUCTION: Intravitreal injections (IVIs) of anti-vascular endothelial growth factor 
(VEGF) agents have revolutionized the treatment of retinal diseases, becoming a routine proce-
dure for ophthalmologists worldwide. Despite their widespread adoption, the approaches to IVIs, 
encompassing preparation, technique, and antibiotic usage, exhibit significant diversity among 
healthcare providers.

This study aims to investigate the current practice patterns and safety protocols of anti-VEGF 
IVIs in Portugal.

METHODS: Cross-sectional survey of Portuguese ophthalmologists who administer intravit-
real anti-VEGF injections. Participants completed an online and anonymous 29-question survey.

RESULTS: A total of 144 Portuguese ophthalmologists across the country participated, with 
an average of 11.3 ± 1.1 years in practice (27.1% retinal specialists). IVIs settings exhibited vari-
ability, with 77.8% conducted in operating rooms (OR) and 22.2% in procedure rooms outside 
the OR. Only 2.1% of the participants prescribed topical antibiotics before injection. Furthermore, 
55.6% consistently replaced surgical gowns between procedures, 97.2% typically employed a lid 
speculum and 59.0% never used microscope. Povidone-iodine (PI) scrub at a concentration of 10% 
was performed on the periocular region by 97.9% of practitioners, and all applied a 5% PI solu-
tion to the ocular surface at some point prior to the intravitreal injection (IVI). A surgical time-out 
before the procedure was conducted by 44.4%. Most respondents (61.8%) were injected in the 
supero-temporal quadrant for both eyes. Regarding bilateral injections, 41.7% would typically 
perform them on the same day, whereas 30.6% would never consider it. After injection, 39.6% ap-
plied topical antibiotics, 20.8% lubricants or saline solution, and 6.2% topical intraocular pressure 
(IOP)-lowering medication. Longer-standing physician in practice was associated with the use 
of antibiotics (p=0.008) and IOP-lowering medication (p=0.020) after IVI. A total of 45.1% did not 
regularly assess optic nerve perfusion and 11.8% routinely prescribed topical antibiotics for home 
use after every IVI.

CONCLUSION: This survey underscores the heterogeneity in the Portuguese ophthalmolo-
gists’ practices during IVI. Most physicians have aligned with the current trend of not using perio-
perative antibiotics, reflecting updated recommendations in the field. The practice of eyelid scrub-
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INTRODUCTION
In the ever-evolving landscape of ophthalmological care, 

intravitreal injections (IVIs) of anti-vascular endothelial 
growth factor (VEGF) agents have emerged as a transforma-
tive and globally recognized treatment modality for a wide 
spectrum of retinal diseases. Over the past two decades, their 
pivotal role in addressing conditions such as neovascular 
age-related macular degeneration (nAMD), diabetic macular 
edema, and retinal vein occlusion has led to a revolutionary 
shift in patient care. Frequent IVIs have become the standard 
of care, and their efficacy in maintaining or even enhancing 
visual acuity for various exudative retinal and choroidal dis-
orders has been extensively documented.1–3

IVIs widespread adoption has brought to light a note-

worthy divergence in practice patterns and safety protocols 
employed by healthcare providers.2,3 This diversity extends 
to various aspects, including patient preparation, injection 
technique, the usage of antibiotics, and post-injection man-
agement. The underlying objectives of these variations are 
multifaceted, encompassing the prevention of endophthal-
mitis, the enhancement of patient comfort, and the optimi-
zation of clinical procedures.

In light of this significant variability, the call for stand-
ardized and evidence-based guidelines has become increas-
ingly resonant. The need for practical recommendations that 
encompass the latest evidence is imperative to mitigate po-
tential risks and complications associated with IVIs.4,5

Previous studies have shed light on the practice prefer-

bing and the consistent use of a lid speculum, although controversial in the literature, remain 
largely consensual among the Portuguese ophthalmologists.

KEYWORDS: Intravitreal Injections; Ophthalmologists; Practice Patterns, Physicians; Sur-
veys and Questionnaires; Vascular Endothelial Growth Factor A/antagonists & inhibitors.

RESUMO

INTRODUÇÃO: As injeções intravítreas (IVIs) de anti-fator de crescimento endotelial vascular 
(VEGF) revolucionaram o tratamento de doenças retinianas, tornando-se um procedimento oftalmológico 
rotineiro. Apesar da sua utilização universal, as abordagens das IVIs, incluindo a preparação, técnica e 
uso de antibióticos exibem uma diversidade considerável entre médicos e instituições.

Este estudo tem como objetivo investigar as práticas e protocolos atuais relacionados com a 
realização de IVIs de anti-VEGF em Portugal.

MÉTODOS: Estudo transversal a oftalmologistas portugueses que administram IVIs de anti-
VEGF. Os participantes responderam a um questionário online e anónimo com 29 questões.

RESULTADOS: Um total de 144 oftalmologistas portugueses de todo o país participaram, 
com uma média de 11,3 ± 1,1 anos de prática (27,1% especialistas). As IVIs são realizadas em 
77,8% no bloco operatório (BO) e 22,2% em salas de procedimentos de retina fora do BO. Apenas 
2,1% dos participantes prescrevem antibióticos tópicos para uso no domicílio antes da injeção. 
Além disso, 55,6% substituem consistentemente as batas cirúrgicas entre procedimentos, 97,2% 
usam um blefaróstato e 59,0% nunca utilizam o microscópio. A desinfeção da região periocular 
com iodopovidona a 10% é realizada por 97,9% dos participantes, e todos usam solução de 
iodopovidona a 5% na superfície ocular em algum momento antes da IVIs. Um time-out antes 
do procedimento é realizado por 44,4%. A maioria dos participantes (61,8%) injeta no quadrante 
supero-temporal em ambos os olhos. A administração de injeções bilaterais no mesmo dia é feita 
por 41,7%, enquanto 30,6% nunca o fazem. Após a injeção, 39,6% aplicam antibiótico tópico, 20,8% 
lubrificante ocular ou soro, e 6,2% um hipotensor tópico. Um maior tempo em atividade clínica 
dos médicos foi associado ao uso de antibióticos (p=0,008) e hipotensores (p=0,020) após a IVI. Um 
total de 45,1% não avalia regularmente a perfusão do nervo ótico e 11,8% prescreve rotineiramente 
antibióticos tópicos para uso no domicílio após cada IVI.

CONCLUSÃO: Este questionário destaca a heterogeneidade nas práticas dos oftalmologistas 
portugueses durante as IVIs. A maioria dos médicos não utiliza antibióticos perioperatórios, 
refletindo as recomendações atualizadas na área. A desinfeção periocular e o uso consistente do 
blefaróstato, embora controversos na literatura, permanecem amplamente consensuais entre os 
oftalmologistas portugueses.

PALAVRAS-CHAVE: Fator A de Crescimento do Endotélio Vascular/antagonistas & inibi-
dores; Injeções Intravítreas; Inquéritos e Questionários; Oftalmologistas; Padrões de Prática Médica.
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ences for IVIs in various regions, including the United States, 
Canada, Australia, Israel, and Europe.6–13 However, the real 
landscape in Portugal remains uncharted in this regard.

This study conducted the first survey of current prac-
tice preferences and safety measures used in anti-VEGF 
IVIs in Portugal. By examining the unique practice patterns 
specific to Portugal, it aims to provide insights into local 
approaches, including variations in techniques, safety pro-
tocols, and patient care. The primary goal of this research 
is to evaluate the degree of practice pattern variability in 
Portugal, thereby contributing to the broader international 
understanding of IVIs practice.

MATERIAL AND METHODS
Portuguese ophthalmologists who administer intravit-

real anti-VEGF injections in Portugal were invited from Au-
gust to September 2023 to complete an anonymous online 
questionnaire (Annex 1). 

This survey, presented in the Google Form® platform, 
collected responses from participants, encompassing a 
total of 29 multiple-choice questions with an option for 
free-text responses. The questionnaire covered diverse 
aspects, including participant demographics, practice set-
tings, pre-procedure methods, injection practices, and post-
procedure protocols associated with IVIs. It is noteworthy 

that the initial page of the survey explicitly presented an 
informed consent statement, which participants were re-
quired to agree to before proceeding with the question-
naire. All procedures and data collection strictly adhered 
to the principles outlined in the Declaration of Helsinki, 
ensuring the ethical conduct of the research.

For data analysis, we utilized the Statistical Package for 
the Social Sciences for Windows, version 23 (IBM SPSS Sta-
tistics®). This comprehensive analysis included the calcula-
tion of descriptive statistics and frequency distributions for 
specific variables, shedding light on the prevailing trends 
and patterns within the collected data. To assess the rela-
tionships between demographic covariates and responses, 
logistic regression was employed, quantifying the impact 
of various factors on the survey results. A significance level 
of 0.05 was employed for all statistical comparisons to de-
termine the presence of statistical significance.

RESULTS

��DEMOGRAPHICS AND PRACTICE 
SETTINGS
A total of 144 Portuguese ophthalmologists participated 

in the survey, with diverse backgrounds (Table 1). Among 
them, 39 (27.1%) were retina specialists, and 56 (38.9%) 
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Table 1. Demographic profile of participants.�  

NUMBER PERCENT (%)

Clinical practice
	 Retina specialist 39 27.1
	 Non-retina specialist* 49 34.0
	 Resident 56 38.9
Years of practice (including residency)
	 Mean 11.3 ± 1.1 years
Gender
	 Male 75 52.1
	 Female 69 47.9
Geographic location (n=138)
	 North 56 40.6
	 Center 37 26.8
	 South 42 30.4
	 Islands 3 2.2
	 Not identified 6 -
Mean number of IVIs per month
	 <15 39 27.1
	 15-50 64 44.4
	 >50 41 28.5
Practice setting
	 Surgical room (OR) 60 41.7
	 Procedure room (OR) 52 36.1
	 Procedure room (outside OR) 32 22.2

IVIs - Intravitreal injections; OR – Operating room.  
* 4 retinal specialist also identified themselves as non-retina specialist, but were included only in the first category.
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were ophthalmology residents. The average years of prac-
tice, including a 4-year ophthalmology residency, amount-
ed to 11.3 ± 1.1 years. Around half of the participants were 
male (52.1%), and they represented all regions of Portugal, 
with 41.0% from the north, 27.1% from the center, 30.6% 
from the south, and 2.1% from the islands.

A substantial portion (72.9%) of respondents reported 
administering more than 15 IVIs per month, with 28.5% 
exceeding 50 IVIs and 27.1% administering fewer than 15 
IVIs. In terms of clinical settings, 41.7% conducted IVIs in 
surgical rooms, while 58.3% utilized procedure rooms. For 
those utilizing procedure rooms, 61.9% performed IVIs in-
side the operating room (OR), while 38.1% conducted them 
outside the OR. Patient clothing inside the room exhibited 
variability, with 54.2% adopting OR cloths, 40.3% opting 
for personal clothing covered by surgical gowns, and 5.5% 
permitting patients to wear only their clothes. In surgical 
rooms, the majority (88.3%) mandated OR scrubs, whereas 
in procedure rooms, 70.2% allowed patients to wear per-
sonal clothing, with or without gowns.

PRE-INJECTION PRACTICES
Informed consent practices are diverse, with 50.7% of 

physicians indicating that patients signed a single informed 
consent form for all treatments. On the other hand, 27.8% 
required consent for each injection, 11.8% for each differ-
ent medication, and 4.2% adopted an oral consent process. 
In free text, some reported that the patients re-signed the 
informed consent form from time to time.

Only 2.1% prescribed topical antibiotics for home use 
before injection.

Pre-injection preparations, outside the room, featured 
various practices, with 87.5% utilizing topical anesthetic, 
56.3% applying povidone-iodine (PI) on the ocular surface, 
and 6.9% using topical antibiotics (Fig. 1). While 9.7% do 
not do anything outside the room, few practitioners (5.6%) 
reported scrubbed the periocular region with PI, and a mi-
nority (2.1%) opted for eye dilatation.

Inside the injection room, all respondents employed PI, 
with 97.9% scrubbing the periocular region and 82.6% ap-
plying PI on the eye. Most ophthalmologists (95.8%) always 
changed gloves between patients, 55.2% replaced surgical 
gowns, and 14.6% opted for not to use surgical gowns. The 

use of masks (100%) and surgical caps (98.6%) was nearly 
universally adopted. A lid speculum was also used by al-
most all ophthalmologists (97.2%). Notably, 59.0% never 
used a microscope, while 9.0% consistently incorporated it 
into their practice. Physician positioning during IVIs exhibit-
ed variation, with 34.0% administering IVIs while sitting and 
29.2% preferring a standing position but 91.7% employing 
an operating table for patients to recline. Eye draping was 
a common practice, with 97.9% of respondents employing 
it. The majority used a window with or without adhesive 
(81.6%), while 18.4% had a plastic adhesive transparent area 
to isolate the lid margins, eyelashes and eyebrow.

INJECTION PRACTICES
Immediately before injection procedures include 64.6% 

administering topical anesthetic, 61.8% using a PI solution 
and 2.8% employing topical antibiotics while 17.4% forgo 
anything. Medication preparation practices varied, with 
18.7% usually preparing medications in the room, 53.1% 
regularly relying on hospital pharmacy preparation, and 
14.6% exclusively using pre-filled syringes. For patients 
reporting iodine allergies, 93.7% utilized alternative anti-
septics (usually chlorhexidine), with only 3.5% proceed-
ing with PI. The majority of respondents (86.1%) utilized 
some sort of calliper to measure the distance to the limbus 
while 12.5% used a syringe or a cotton swab and only 1.4% 
did not employ any measurement. A surgical time-out was 
performed by 44.4% to review patient identity, procedure, 
and surgical laterality, and 80.6% employed surgical mark-
ing or labelling. The choice of injection quadrant revealed 
that 61.8% preferred the superotemporal quadrant, includ-
ing 63.5% for right eyes and 59.4% for left eyes. The infer-
otemporal quadrant was the second most common choice, 
utilized by 34.7% of practitioners for each eye. Nasal quad-
rants were used by 6.3% in the left eye. About 40.3% usu-
ally displaced the conjunctiva, while 37.5% never practiced 
this technique. Same-day bilateral IVIs were common prac-
tice for 41.7%, but 30.6% never conducted them, and 19.4% 
considered them only in special cases.

PRACTICES AFTER INJECTIONS
After performing IVIs, 41.7% applied PI, 39.6% topical 

antibiotics, 20.8% lubricants or saline solution, and 6.2% 
topical intraocular pressure (IOP)-lowering medication. 
Longer-standing physicians in practice were associated 
with the use of antibiotics (p=0.008) and IOP-lowering med-
ication (p=0.020) after IVIs. Although 45.1% did not regu-
larly assess optic nerve perfusion, 52.8% tested gross visual 
acuity (hand motion or counting fingers), and 2.1% checked 
the IOP. After every IVI, 11.8% routinely prescribed topi-
cal antibiotics for home use, and 14.6% prescribed eye 
lubricant. In the case of patients with glaucoma, 74.3% of 
respondents took no special precautions. However, 10.4% 
applied topical IOP-lowering medication before or after the 
injection, and 9.7% measured IOP. Additional precautions 
reported on free text included slower medication injec-
tion, anterior chamber paracentesis, and avoiding injection 
at the site of a filtering bleb or shunt. Over the past five 

Figure 1. Pre and post injection practices of participants.
IVI - intravitreal injection; PI – povidone-iodine; IOP - intraocular pressure.
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years, the mean number of endophthalmitis cases after IVIs 
reported by each respondent was 0.24 ± 0.05, with 22.2% 
of the participants having at least one case in that period. 
Additional practices reported in the free-text responses in-
cluded changing the injection quadrant for patients who 
had undergone multiple IVIs in the same eye and occlud-
ing the eye after the procedure.

DISCUSSION
The practice of IVIs for administering anti-VEGF medi-

cations can vary significantly based on regional regulations, 
clinical settings, and professional guidelines. It’s important 
to recognize that the approach to IVIs can be influenced 
by legal requirements and the local healthcare context. In 
Portugal, as in many countries, national laws and regula-
tions dictate the clinical settings for IVIs. For instance, in 
the USA and Canada, office-based IVIs are common,6 while 
in Europe,10 including Portugal, IVIs are primarily limited 
to the operating room (OR) or dedicated sterile procedure 
rooms to minimize infection risks. The Portuguese College 
of Ophthalmology (PCO) advocates for the use of the OR 
or high-standard dedicated procedure rooms.14 Performing 
IVIs outside the OR offers certain benefits to patients, in-
cluding increased comfort and reduced time spent on each 
visit.15 It may also increase efficiency while simultaneously 
freeing up operating room schedules for other surgeries.

Informed consent practices in Portugal are shaped by na-
tional laws. While the Portuguese Law nº1/2001 of 3rd Janu-
ary mandates informed consent, it does not necessarily re-
quire a written form.16 The Portuguese Retina Study Group 
(GER) recommends written informed consent for each dis-
tinct medication, although the specific protocol may vary 
based on the ethical commission of each hospital.17

The use of pre or perioperative topical antibiotics in 
Portugal is relatively low and aligns with the most recent 
international and national (GER) guidelines.2,17 Extensive 
studies have shown that the routine use of topical antibi-
otics may even contribute to the development of resistant 
bacterial strains.18,19 Subsequently, there is also insufficient 
evidence to support the routine use of post-injection antibi-
otics.20 It is noteworthy that physicians with longer-stand-
ing practices tend to continue antibiotic prophylaxis, high-
lighting the challenges in changing established practices.

Even though periocular skin disinfection with PI is not 
recommended as routine and standard practice by Euro-
pean Experts Consensus and United States experts guide-
lines,2,3 Portuguese guidelines from GER and PCO still 
consider it a mandatory practice.14,17 Some studies have 
suggested that periocular lid scrubs may increase conjunc-
tival bacterial counts by dislocating bacteria from the eyelid 
margin.21,22 On the other hand, applying topical 5% PI for 
over 30 seconds before IVIs is considered a safe approach 
for antisepsis as it is overall strongly recommended and 
universally adopted in Portugal.2,3 There is some evidence 
to support the use of multiple applications of PI, with the 
last application preceding the injection.23 For patients with 
self-reported iodine allergies, chlorhexidine is a safe alter-
native.2 However, self-reported iodine allergy lacks a scien-

tific basis, and there are no reports of anaphylaxis related to 
PI use in ophthalmology.24 Nonetheless, adverse reactions 
to PI are typically limited to contact dermatitis or irrita-
tion and omitting preoperative disinfection poses risks that 
should not be underestimated.

To minimize the risk of contamination during IVIs, the 
use of facial masks and limiting physician-patient talking 
is recommended by European and Portuguese experts to 
avoid aerosol or droplet contamination.2,17 The use of sterile 
gloves, surgical gowns and caps is advised based on the 
specific IVI setting, even though conclusive evidence of en-
dophthalmitis risk reduction is lacking.3 Patient draping, 
while common in Portugal, is not considered essential by 
European experts, and some reports suggest that plastic 
adhesive drapes may increase infection risk and patient 
anxiety.2,25,26

The use of a lid speculum remains controversial in the 
literature, but it is common practice in Portugal.2 Lid clo-
sure during IVI can certainly lead to needle contamination 
but also the pressure applied into the meibomian glands 
may also contaminated the ocular surface. While some 
recommend the bimanual retraction technique as a safe 
alternative to avoid needle contamination, more research 
is needed to establish the most effective technique for pre-
venting lid closure during IVIs.27,28

Time-out procedures must be implemented to ensure 
the patient safety and efficiency of the process.29 The use of 
prefilled syringes during IVIs may reduce the risk of con-
tamination associated with the transfer of medication from 
glass vials to syringes.30,31

IVIs guidelines do not specify a particular injection 
site, but it is generally safe to perform IVIs 360° through 
the pars plana between 3.5 mm (aphakic/pseudophakic pa-
tients) and 4 mm (phakic patients) from the limbus.2,17 Con-
sideration should be given to patient characteristics, such 
as the presence of a scleral patch, filtering bleb, or prescle-
rotomy areas, and patients who receive repeated IVIs may 
benefit from alternating injection sites. Some guidelines 
recommend conjunctival displacement to prevent any di-
rect route between the vitreous and ocular surface, with a 
sterile cotton-tipped applicator to prevent reflux.32

Regular assessments of light perception or gross visual 
acuity can help detect non-perfusion of the central retinal 
artery and prompt appropriate immediate care, such as an-
terior chamber paracentesis.21

While bilateral IVIs are not routine practice in Portugal, 
they are considered safe, cost-effective, and convenient for 
patients.2,33 It is essential to prepare each eye separately and 
not reuse equipment.

Patients with ocular hypertension or glaucoma are at 
potential risk for progression due to repeated IOP spikes 
after IVIs.34 Monitoring IOP after IVIs and over time is rec-
ommended for this patient population.2 Techniques such as 
digital massage of the eye and slower injection speed can 
be considered in vulnerable eyes.2 In contrast some studies 
have explored the prophylactic use of IOP-lowering medi-
cation for preventing post-IVI IOP spikes, but the results 
concluded their inefficacy.34
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The limitations of this study include the relatively low 
number of Portuguese ophthalmologists surveyed, which 
may introduce response bias and sample errors. While the 
results exhibit good demographic dispersion, they do not 
represent every public hospital in the country. Respond-
ents’ practices may vary depending on the clinical setting, 
but we tried to overcome this by addressing the most com-
mon practice patterns.

CONCLUSION
This survey offers a comprehensive overview of the 

contemporary practice patterns and safety protocols of 
anti-VEGF IVIs in Portugal. Despite minor variations in 
clinical settings and medication preparation methods, it 
is noteworthy that the majority of ophthalmologists have 
embraced current guidelines, which discourage the use of 
perioperative antibiotics. Certain practices, such as eye-
lid scrubbing with PI, the use of a lid speculum and eye 
draping, while still the subject of debate in the scientific lit-
erature, remain widely accepted and practiced within the 
country. This consensus underscores a dedication to strict 
aseptic protocols during IVIs, emphasizing the importance 
of maintaining a clean and sterile environment for the ben-
efit of the patients.
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