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Purpose: To determine the reported rates of intraocular inflammation (IOI) in patients treated with intravitreal aflibercept (IVT-AFL) 
2 mg in routine clinical practice (ie, outside interventional studies), across all indications and within all countries (excluding the United 
States), with access to either the vial presentation or pre-filled syringe (PFS).
Patients and methods: A search was conducted using the Bayer EYLEA® Global Safety Pharmacovigilance Database for reported 
cases of IOI and IVT-AFL use between October 2012 and March 31, 2022.
Results: With more than 10 years of post-marketing experience with the IVT-AFL vial presentation (>25 million sold units), and over 
2 years of experience with the PFS of IVT-AFL (>6.7 million sold units) the rate of any IOI, including endophthalmitis, outside the 
United States was 0.3 events per 10,000 units for the PFS and 1.2 events per 10,000 units for the vial presentation. The event rates 
specifically for endophthalmitis were 0.1 per 10,000 units for the IVT-AFL PFS and 0.6 per 10,000 units for the IVT-AFL vial 
presentation.
Conclusion: In patients with retinal diseases treated in routine clinical practice with IVT-AFL either from a vial or the PFS, medically 
important adverse events of IOI, and in particular, endophthalmitis, are infrequently reported events. Numerically, reported rates of IOI 
and endophthalmitis are low for the vial presentation and even lower for the PFS.
Keywords: anti-VEGF, eye, injection, IOI, drug-related side effects and adverse reactions

Introduction
The benefits of anti-vascular endothelial growth factor (VEGF) agents for various retinal diseases, including neovascular 
age-related macular degeneration (nAMD), diabetic macular edema (DME), and retinal vein occlusion (RVO), are well 
established.1–8 Severe intraocular inflammation (IOI) and endophthalmitis are well-known, albeit rare, adverse events 
associated with any intraocular procedure, including intravitreal injection(s) of anti-VEGF drugs or ophthalmic 
surgery.9,10 IOI can be classified as infectious or non-infectious in etiology, ie, “sterile”. It can be challenging to 
distinguish sterile uveitis/endophthalmitis from infectious endophthalmitis due to overlapping clinical characteristics; 
however, severe pain, hypopyon, and hyperemia are more common with infectious endophthalmitis.11,12

Sterile IOI is characterized by acute-onset IOI without infection that resolves without anti-infective treatment.12 

Acute sterile inflammation can occasionally be more severe, presenting as a sterile uveitis/endophthalmitis,11 and various 
etiologies have been proposed. These include silicone oil used in the manufacture of disposable pre-filled syringes 
(PFS),13 and/or the presence of anti-drug antibodies, which can also occur with any anti-VEGF agent.11,14 In particular, 
specific IOI safety concerns relating to retinal vasculitis with or without retinal vascular occlusion and an associated risk 
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of visual acuity loss have emerged with brolucizumab.15 This particular complication does, however, appear to be 
product-specific, and has not been reported with the other currently available commercial anti-VEGF agents.16,17

Administered via intravitreal injection, the anti-VEGF agent, aflibercept (IVT-AFL) 2 mg, was approved outside the 
United States in 2012, initially for the management of patients with nAMD. Additional indications for IVT-AFL 
subsequently included visual impairment due to DME and macular edema secondary to central and branch RVO, as 
well as myopic choroidal neovascularization and neovascular glaucoma in Japan.18,19 At the time of launch, IVT- 
AFL was distributed in a vial for single-dose intravitreal administration of 2 mg (0.05 mL) per eye.13 In 2020, the 
aflibercept PFS became available for use in Europe. As of the end of March 2022, the IVT-AFL vial presentation is 
approved in approximately 100 countries globally and the PFS in over 30 countries.

The aim of this analysis was to determine the reported rate of IOI in patients treated with IVT-AFL in routine clinical 
practice (ie, outside interventional clinical trials) since launch, for the vial presentation and PFS across all indications and 
within all countries (excluding the United States).

Methods
A search was conducted using Bayer’s Global Safety Pharmacovigilance Database for EYLEA® cases of IOI and IVT- 
AFL use outside the United States between October 2012 and March 31, 2022, according to 42 MedDRA (Medical 
Dictionary for Regulatory Affairs) Version 25.0 Preferred Terms (Box 1). The company`s Global Safety 
Pharmacovigilance Database captures adverse events related to a Bayer product received from various sources. The 
database included reports of IOI from cases spontaneously reported to Bayer; from published literature; observational 
studies; compassionate use, patient support programs, reimbursement programs; and market research. For cases reported 
to Bayer, there were various mechanisms to report a side effect experienced with EYLEA®, including through patients’ 
healthcare professionals, via national competent authority reporting mechanisms, or self-reported by the patient direct to 
Bayer through the global safety portal.

The most commonly used database entry terms for IOI were identified, demographic details were summarized, and 
outcome data (where provided) were extracted. The analysis reported all events of IOI cases and IVT-AFL administration 
from either the vial or PFS from October 2012 (initial IVT-AFL availability via vial) to March 31, 2022 (overall and 
relative to the number of units sold). All data were summarized descriptively, and no statistical hypothesis testing was 
undertaken.

Box 1 Search Terms Used to Identify Cases of Intraocular Inflammation in the Bayer EYLEA® Global Drug Safety 
Pharmacovigilance Database

Anterior chamber cell Eye infection bacterial Necrotizing retinitis
Anterior chamber fibrin Eye infection chlamydial Non-infectious endophthalmitis

Anterior chamber flare Eye infection fungal Noninfective chorioretinitis

Anterior chamber inflammation Eye infection intraocular Noninfective retinitis
Aqueous fibrin Eye infection staphylococcal Ocular vasculitis

Autoimmune uveitis Eye inflammation Panophthalmitis

Bacterial endophthalmitis Fungal retinitis Pseudoendophthalmitis
Bacterial iritis Hypopyon Retinal vasculitis

Candida endophthalmitis Infectious iridocyclitis Retinitis

Chorioretinitis Infective iritis Uveitis
Choroiditis Infective uveitis Vitreal cells

Cyclitis Iridocyclitis Vitreous fibrin

Endophthalmitis Iritis Vitritis
Eye infection Mycotic endophthalmitis Vitritis infective
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Results
Between October 2012 and March 31, 2022, more than 25 million vials and over 6.7 million PFS of IVT-AFL had been 
sold outside the United States. Over this ~10-year period, the IOI reported rate was 0.3 events per 10,000 units sold for 
the IVT-AFL PFS and 1.2 events per 10,000 units sold for the IVT-AFL vial presentation. Over 80% of cases were 
spontaneously reported to Bayer by patients, caregivers or healthcare professionals. Forty-three percent of cases occurred 
in females and 33% in males (Table 1). In those cases where age was recorded, the mean age of patients experiencing IOI 
events was 74 years (range, 22–98 years). Patient sex and age were similar for vial cases and PFS cases (Table 1). IOI 
outcome was not reported or unknown for >50% of cases; where status was provided, 60% of cases were recovering/ 
resolving at the time of reporting.

The most commonly reported terms related to IOI events are shown in Figure 1 and Table 1. Endophthalmitis was the 
most commonly used term to report IOI-related adverse events for the vial and PFS. The reported rate of endophthalmitis 
was 0.1 per 10,000 units for the IVT-AFL PFS and 0.6 per 10,000 units for the vial presentation. The reported rate of 
retinal or ocular vasculitis was 0.003 events per 10,000 units for the IVT-AFL PFS and 0.006 events per 10,000 units for 
the vial presentation.

Table 1 Age and Sex of IOI Patient Cases in the Bayer EYLEA® Global Safety Pharmacovigilance Database and Ten 
Most Commonly Reported IOI Terms

IOI Cases/Events (Vial) IOI Cases/Events (PFS) IOI Cases/Events (All)

Sexa

Female 43.1% 30.0% 43.4%

Male 33.4% 57.3% 33.3%

Unknown 23.5% 12.7% 23.2%

Agea

Unknown 40.0% 26.3% 39.4%

Median (range), years 75 (22‒98) 81 (47‒96) 76 (22‒98)

Most commonly reported 

IOI termsb

Endophthalmitis (41.2%) Endophthalmitis (29.1%) Endophthalmitis (40.5%)

Eye inflammation (12.7%) Anterior chamber cell (9.7%) Eye inflammation (12.5%)

Non-infectious 

endophthalmitis (7.5%)

Eye inflammation (9.7%) Non-infectious 

endophthalmitis (7.5%)

Uveitis (7.2%) Uveitis (8.0%) Uveitis (7.3%)

Vitritis (7.1%) Vitritis (8.0%) Vitritis (7.2%)

Eye infection (4.9%) Iridocyclitis (6.3%) Eye infection (4.7%)

Hypopyon (4.6%) Non-infectious 
endophthalmitis (6.3%)

Hypopyon (4.5%)

Iridocyclitis (2.8%) Anterior chamber 
inflammation (5.7%)

Iridocyclitis (3.0%)

Anterior chamber cell (2.3%) Iritis (4.6%) Anterior chamber cell (2.7%)

Anterior chamber 

inflammation (1.7%)

Hypopyon (4.0%) Anterior chamber 

inflammation (1.9%)

Notes: aBased on the total number of cases (more than one event could occur in one case); bBased on total number of events.
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Discussion
This is the first report of the rates of IOI and endophthalmitis with IVT-AFL administered via the PFS and vial 
presentation from the Bayer EYLEA® Pharmacovigilance Safety Database. These known adverse events are rarely 
reported outside clinical trials with either the IVT-AFL vial presentation or PFS, and the overall rate of any IOI, and of 
endophthalmitis specifically, appear to be lower with the PFS than when IVT-AFL is administered from the vial 
presentation.

Substances injected into the eye should be sterile and remain sterile when they enter the vitreous cavity, and staff 
performing intravitreal injections should be well trained and employ practices known to reduce the risks associated with 
any intraocular procedure.9 Administration of IVT-AFL via the PFS requires fewer preparation steps for the adminis-
tering healthcare professional compared to the vial presentation,18 and therefore, there is a lower risk of contamination. 
Additionally, although a formal time-and-motion study has not been conducted for preparation and injection of IVT-AFL, 
administration via the PFS is also expected to take less time than with the vial, as has been observed with other anti- 
VEGF agents.20,21 A reduction in time spent in the outpatient clinic for intravitreal injections is of benefit for patients as 
well as for healthcare professionals.22

Adverse event reports from post-marketing data often lack comprehensive medical information, including full 
assessments on time to onset, duration of events, culture results, and treatments. The reported rate of endophthalmitis 
here does not, therefore, differentiate between infectious and non-infectious cases. The database does, however, provide 
a comprehensive overview of reported event rates, based on adverse events collated from various sources, primarily those 
spontaneously provided to the company (eg, by healthcare professionals or the patients themselves). Using the number of 
sold units as a surrogate for the number of injections given, in our analysis, the rate of reported endophthalmitis in 
clinical practice was equivalent to approximately 1 in 16,000 injections when IVT-AFL was administered from the vial 
and was approximately 1 in 100,000 intravitreal injections when administered via the PFS.

Reporting rates of endophthalmitis depend on various factors including the anti-VEGF agent and the setting; 
therefore, comparisons across different treatments, outside head-to-head clinical studies, and across different populations 
should only be made with the appropriate caveats. A recent review described post intravitreal injection rates of 0.005‒ 
4.4% for sterile uveitis/endophthalmitis and 0.02–0.14% for infectious endophthalmitis depending on the anti-VEGF 
agent and setting.11 Of particular concern recently has been the emergence of a confirmed safety signal for brolucizumab 

Figure 1 Ten most commonly reported terms related to intraocular inflammatory events with the intravitreal aflibercept vial or prefilled syringe between October 2012 and 
March 31, 2022.
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of retinal vasculitis and/or retinal vascular occlusion that may result in severe visual acuity loss, which typically occur in 
the presence of IOI. Latest data from the brolucizumab manufacturer provides rates of 5.6 per 10,000 injections for 
retinal vasculitis and 3.1 per 10,000 injections for retinal vascular occlusion.23 In contrast, a previous published analysis 
of the global EYLEA® pharmacovigilance database found IOI with retinal artery occlusion or retinal/ocular vasculitis 
was reported at a rate of approximately 1 every 6 million IVT-AFL injection vials sold (<0.00002%), and most cases 
were associated with endophthalmitis.17 In our analysis of cases outside the United States, the reported rate of retinal or 
ocular vasculitis was 0.003 events per 10,000 units for the IVT-AFL PFS and 0.006 events per 10,000 units for the vial 
presentation.

We should acknowledge that post-marketing data relies heavily on voluntary healthcare professional and patient 
reporting. It is generally recognized that there is therefore an underreporting of adverse events within existing post- 
marketing pharmacovigilance reporting systems. Another challenge associated with analyses based on information from 
mainly spontaneous post-marketing safety reporting is that they depend heavily on the completeness and quality of the 
individual reports, which may not include details that would be standard in clinical study reporting such as age, sex, 
symptom onset/resolution dates, etc. Such limitations impact our particular analysis. We should also acknowledge that 
the noted differences in reported rates of IOI and endophthalmitis with IVT-AFL administered via the vial and PFS are 
numerical and no formal significance testing was conducted.

Following mandatory adverse-event reporting in clinical trials (where injections were largely administered from vials), 
according to the summary of product characteristics, endophthalmitis occurred in <1 in 1900 injections of IVT-AFL.18 

Although our findings will reflect underreporting associated with voluntary reporting systems, they also reflect routine 
clinical practice with IVT-AFL from a large multinational data-set. As discussed, rates of IOI differ across the anti-VEGF 
class and the results with IVT-AFL cannot be extrapolated to other anti-agents.

Conclusion
In summary, according to data from the Bayer EYLEA® Pharmacovigilance Safety Database, adverse events of IOI (and 
in particular, endophthalmitis) are rarely reported in patients with retinal diseases treated in routine clinical practice with 
IVT-AFL either from a vial or a PFS. Reported rates of IOI and endophthalmitis are low for the vial presentation and, 
numerically, are lower for the PFS. It is important to reduce preparation steps to the minimum required for safe 
administration of IVT-AFL, in accordance with the approved label and we encourage physicians to refer to the full 
summary of product characteristics for all anti-VEGF agents and report all drug-related adverse events directly to the 
manufacturers, as well as through any locally required reporting mechanisms.

Research Ethics
This data review does not originate from a dedicated investigational study to analyze this topic. The article summarizes 
anonymized, post-marketing, case data from Bayer’s Global Safety Database for EYLEA®, which is maintained in 
accordance with EU law requiring marketing authorization holders to operate a pharmacovigilance system. As such, this 
analysis is outside the scope of the Declaration of Helsinki and ethics committee approval was not applicable. In 
accordance with Article 9(2)(i) of the General Data Protection Regulation (GDPR), which recognizes that processing of 
health data without informed consent is necessary to fulfill pharmacovigilance legislation, informed consent was not 
required.
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