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Abstract 

Background/Objectives: To evaluate the incidence, characteristics, and clinical outcomes of 

intraocular inflammation (IOI) associated with intravitreal faricimab (IVF) in patients with 

neovascular age-related macular degeneration (nAMD) and diabetic macular edema (DME). 

Methods: Following PRISMA guidelines, a comprehensive search of PubMed, Web of Science, 

Scopus, Embase, and CENTRAL databases was performed from their inception to February 2025. 

Using the random-effects model, weighted proportions, standardized mean differences, and 

weighted log odds ratios (OR) were pooled and calculated. A two-tailed p-value of <0.05 was 

considered statistically significant. The χ2 (z) test and the Higgins I2 test were used to assess studies 

heterogeneity. Results: We conducted a systematic review and meta-analysis of 24 studies (4,761 

patients; 5,652 eyes). The most common diagnoses were nAMD (n = 4,782, 94.6%) and DME (n = 845, 

37.1%). The pooled proportion for IOI incidence in eyes receiving IVF was 3.0% (95% CI: 1.0 – 6.0). 

The odds of developing IOI are significantly lower in the DME group compared to the nAMD group 

(OR: 0.89, p <0.01). Unspecified IOI was the most common sign (n = 210, 2.9% [95% CI: 1.2 – 7.3]), 

followed by anterior uveitis (n = 80, 1.9% [95% CI: 0.1 – 34.8]), vitritis (n = 63, 2.9% [95% CI: 0.2 – 32.1]), 

retinal hemorrhage (n = 27, 0.7% [95% CI: 0.0 – 15.3]), and endophthalmitis (n = 8, 0.5% [95% CI: 0.3 – 

1.1]). Conclusions: While IVF demonstrates therapeutic efficacy, our findings highlight a clinically 

relevant risk of IOI. We, therefore, recommend vigilant monitoring for all patients receiving IVF, 

especially those with nAMD. 

Keywords: Faricimab; intraocular inflammation; retinal vasculitis; vitritis 

 

1. Introduction 

Affecting approximately 20 million people globally in 2020, neovascular age-related macular 

degeneration (nAMD) develops in 10.0% of AMD cases and is the most common choroidal vascular 

disease. [1,2] Among retinal vascular diseases, diabetic retinopathy (DR) remains the most common 

and a leading cause of blindness in adults (20-74 years). [1,2] Diabetic macular edema (DME), one of 

DR complications, approximately affects 21 million individuals worldwide as of 2012. [2,3] 

Anti-vascular endothelial growth factor (Anti-VEGF) intravitreal injections have become a 

mainstay treatment for retinal diseases, including nAMD, DME, and retinal vein occlusion-related 

macular edema. [4,5] One of the novel anti-VEGF agents emerging is intravitreal faricimab (IVF) that 

is known for its dual inhibition of VEGF-A and Angiopoietin-2. [6] Consistent evidence from several 
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studies demonstrated that IVF yielded significant therapeutic benefits in both DME and nAMD, 

improving visual outcomes and resolving retinal fluid and pigment epithelial detachment. [6–9] 

Despite their efficacy in treating retinal diseases, anti-VEGF agents such as brolucizumab have 

been associated with safety concerns. Although IOI is an infrequent complication of anti-VEGF 

agents, it approximately occurs in 6.0% of cases, with higher incidence among elderly patients, 

women, and following the second injection. [10] Furthermore, sterility and contamination concerns 

related to needle filters, such as foreign particles, drug leakage, and structural defects, have raised 

further safety concerns regarding IVF. [11] While these manufacturing issues were directly 

implicated in only a few IOI cases, including endophthalmitis, they highlight the need to improve 

quality control and surveillance systems to mitigate IOI risks. [11–13] 

These safety concerns become particularly relevant when evaluating IVF, which, despite proved 

therapeutic efficacy in clinical trials, lacks comprehensive real-world data on IOI risk profile in DME 

and nAMD patients. This systematic review and meta-analysis, therefore, aimed to evaluate IOI 

incidence, clinical characteristics, and risk following IVF injections. 

2. Results 

Study Selection 

Our initial literature search of databases yielded a total of 270 articles (Figure 1). After removing 

duplicate records, 118 articles were assessed for titles and abstracts screening. Out of these, 72 studies 

were excluded. Forty-six papers were selected for retrieval and were assessed for inclusion through 

a full-text review, resulting in excluding 22 articles that did not meet our inclusion criteria. Therefore, 

twenty-four articles were ultimately included in the analysis. [13,16–38] 

 

Figure 1. PRISMA flowchart illustrating the systematic literature search, screening process, and study selection 

based on the inclusion and exclusion criteria. 
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Demographics and Clinical Characteristics 

Our review included 4,761 patients receiving intravitreal faricimab (IVF), with a total of 5,652 

eyes (Table 1). The weighted mean age was 76.8 years (95% CI: 73.8 – 79.7), with a higher prevalence 

of females (n = 2,528, 52.1% [95% CI: 39.9 – 64.0]) compared to males (n = 1,731, 39.5% [95% CI: 32.1 – 

47.5]). The most common diagnoses among patients were neovascular age-related macular 

degeneration (nAMD; n = 4,782, 94.6% [95% CI: 85.3 – 98.1]) and diabetic macular edema (DME; n = 

845, 37.1% [95% CI: 24.0 – 52.4]; Table 1). 

In patients with a history of previous intravitreal injections (n = 659), aflibercept was the most 

commonly used agent (67.8% [95% CI: 56.8 – 77.0]), followed by ranibizumab (26.8% [95% CI: 17.1 – 

39.2]), bevacizumab (17.8% [95% CI: 4.9 – 47.7]), and brolucizumab (3.1% [95% CI: 0.3 – 23.4]; Table 

1). The weighted mean follow-up duration was 6.2 months (95% CI: 2.8 – 9.6; Table 1). 

Table 1. Demographics and clinical characteristics for patients receiving IVF. 

Variable  n (%, 95% CI) 

Eyes   n = 5,652 

Weighted mean age (95% CI), years‡ 76.8 (73.8 – 79.7) 

Sex†¥ n = 4,259 

Female 2,528 (52.1, 39.9 – 64.0) 

Male 1,731 (39.5, 32.1 – 47.5) 

Diagnosis (per eye) † n = 5,652 

Neovascular age-related macular 

degeneration  
4,782 (94.6, 85.3 – 98.1) 

Diabetic macular edema 845 (37.1, 24.0 – 52.4) 

Other  25 (35.5, 19.9 – 55.0) 

Patients with previous intravitreal 

injections†* 
n = 659 

Aflibercept  473 (67.8, 56.8 – 77.0) 

Ranibizumab 130 (26.8, 17.1 – 39.2) 

Bevacizumab 29 (17.8, 4.9 – 47.7) 

Brolucizumab 27 (3.1, 0.3 – 23.4) 

Signs of IOI† n = 414 

Unspecified uveitis 210 (2.9, 1.2 – 7.3) 

Anterior uveitis 80 (1.9, 0.1 –34.8) 

Vitritis  63 (2.9, 0.2 – 32.1) 

Retinal hemorrhage 27 (0.7, 0.0 – 15.3) 

Corneal edema  14 (1.2, 0.3 – 4.6) 

Keratic precipitates 9 (2.0, 0.2 – 22.1) 

Endophthalmitis  8 (0.5, 0.3 – 1.1) 

Hypopyon  3 (1.9, 0.0 – 84.3) 

Weighted mean follow-up duration 

(95% CI), months‡ 
6.2 (2.8 – 9.6) 

Data are presented either as weighted means or weighted proportions and 95% 

confidence intervals (CI). IVF, intravitreal faricimab; IOI, intraocular inflammation. 
‡Values are based on meta-analyses of weighted means. 
†Values are based on meta-analyses of weighted proportions. 
¥Sex data were missing for 502 out of 4,761 patients (only 6 reported in Ghezala et al., 

2024 and 245 “unknown gender” in Li et al., 2024). 
*In Janmohamed et al., 2024 and Ambati et al., 2024 studies, the number of patients 

receiving previous intravitreal injections was not specified. 
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Faricimab and associated Intraocular Inflammation (IOI) 

The pooled proportion for IOI incidence in eyes receiving IVF was 3.0% (95% CI: 1.0 – 6.0; Figure 

2).  

 

Figure 2. Forest plots of overall incidence of intraocular inflammation (IOI) following intravitreal faricimab (IVF) 

injection. CI, confidence interval; REML, random-effects maximum likelihood. 

Meta-analysis revealed a statistically significant difference in IOI odds between the two most 

common diagnosis (p <0.01; Figure 3). The overall pooled odds ratio is 0.89 (95% CI: 0.67 – 0.97), 

indicating that the odds of developing IOI are significantly lower in the DME group compared to the 

nAMD group (Figure 3). 

 

Figure 3. Forest plots of the odds ratios for intraocular inflammation (IOI) in patients with diabetic macular 

edema (DME) compared to non-DME (nAMD-only) patients receiving intravitreal faricimab. nAMD, 

neovascular age-related macular degeneration; CI, confidence interval; REML, random-effects maximum 

likelihood. 
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A total of 414 signs of IOI were included, with unspecified IOI being the most common (n = 210, 

2.9% [95% CI: 1.2 – 7.3]; Table 1). Other common signs included anterior uveitis (n = 80, 1.9% [95% 

CI: 0.1 – 34.8]), vitritis (n = 63, 2.9% [95% CI: 0.2 – 32.1]), retinal hemorrhage (n = 27, 0.7% [95% CI: 0.0 

– 15.3]), corneal edema (n = 14, 1.2% [95% CI: 0.3 – 4.6]), keratic precipitates (n = 9, 2.0% [95% CI: 0.2 

– 22.1]), endophthalmitis (n = 8, 0.5% [95% CI: 0.3 – 1.1]), and hypopyon (n = 3, 1.9% [95% CI: 0.0 – 

84.3]; Table 1). 

For the overall incidence of IOI (Supplementary Figure 1a), the pooled proportion remained 

stable and statistically significant across all studies, indicating that the result was not 

disproportionately influenced by any single study. The funnel plot (Supplementary Figure 1b) 

showed no statistically significant evidence of publication bias (p = 0.209). While the sensitivity 

analysis confirmed the robustness of the pooled odds ratio for IOI between DME and nAMD patients, 

Egger’s test indicated significant publication bias (p = 0.002), as visualized in the funnel plot 

(Supplementary Figure 2). 

3. Discussion 

In our systematic review and meta-analysis, we included 24 studies with a total of 4,761 patients 

(5,652 eyes) receiving intravitreal faricimab (IVF). The weighted mean age of the cohort was 76.8 

years, with a higher prevalence of females (n = 2,528, 52.1%). The most common diagnoses among 

patients were nAMD (94.6%) and DME (37.1%). We found a clinically relevant risk of IOI, the odds 

of developing IOI are significantly lower in the DME group compared to the nAMD group (OR: 0.89, 

p <0.01). The overall weighted mean follow-up duration was 6.2 months (95% CI: 2.8 – 9.6). 

Our meta-analysis revealed a clinically significant IOI risk associated with IVF, with a pooled 

proportion of 3.0%. A meta-analysis of 14 randomized clinical trials (RCT; 6,759 eyes) conducted by 

Patil et al., 2022 showed that brolucizumab had higher risks of IOI compared to aflibercept, with a 

risk ratio of 6.24.44 Similarly, the MERLIN RCT conducted by Khanani et al., 2022 found that 

brolucizumab had a higher rate of IOI (9.3%) compared to aflibercept (4.5%) in nAMD patients.45 

Stevanovic et al., 2025 reported that brolucizumab was also associated with a higher IOI rate 

compared to faricimab when administered to nAMD patients.46 These variations in IOI rates among 

anti-vascular endothelial growth factor (anti-VEGF) agents highlight that despite their efficacy, they 

pose risks of IOI, necessitating vigilant monitoring of patients.  

The most common signs of IOI were anterior uveitis (n = 80, 1.9%), vitritis (n = 63, 2.9%), and 

retinal hemorrhage (n = 27, 0.7%). Less common sight-threatening signs were endophthalmitis (n = 8, 

0.5%) and hypopyon (n = 3, 1.9%). Likewise, a narrative review conducted by Anderson et al., 2021 

reported two types of IOI following intravitreal anti-VEGF injections: acute onset sterile 

inflammation and delayed onset inflammatory vasculitis. They also reported a rate of sterile uveitis 

or endophthalmitis, ranging from 0.05% to 4.4%, varying from one anti-VEGF agent to another.47 

Similarly, other studies revealed that post-injection endophthalmitis’ rate ranged from 0.02 to 0.10% 

of injections.12,48,49  

The spectrum of observed inflammatory signs, from anterior uveitis to endophthalmitis, points 

to a disruption of the eye’s immune homeostasis. This phenomenon may stem from abrupt VEGF 

inhibition, as these agents, despite their anti-inflammatory properties, can destabilize the ocular 

environment.50,51 Supporting this, Mesquida et al., 2014 demonstrated that elevated serum levels of 

IFN-γ, TNF-α, IL-17A, and hsCRP correlated with active uveitis in some inflammatory diseases, 

highlighting their potential as biomarkers for monitoring disease progression.52 Furthermore, anti-

VEGF agents exhibit dual anti-angiogenic and anti-inflammatory properties, including suppression 

of TNF-α-induced VEGF effects and modulation of inflammatory pathways.53 However, their 

intravitreal administration may trigger IOI, possibly leading to sight-threatening complications. 

The pathogenesis of DME appears to be inflammation-driven, while in nAMD, inflammatory 

processes may develop secondary to structural changes in the retinal pigment epithelium and Bruch’s 

membrane.54–56 These different mechanisms determine the management approach to achieve the 

optimal visual outcomes for the patients.56 Interestingly, in our meta-analysis, we found that patients 
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with DME had a significantly lower risk of IOI after IVF administration compared to nAMD patients 

(OR: 0.89, p <0.01). Similarly, Abu Serhan et al.’s, 2024 meta-analysis reported significantly lower 

odds of IOI following brolucizumab injections in DME patients compared to those with nAMD.10 

This difference could be attributed to the underlying immunosuppressed state of DME patients, 

which could potentially reduce IOI risk when compared to nAMD patients.57 

Despite the IOI risk associated with anti-VEGF agents, they were proved effective in improving 

clinical outcomes in many patients. Binder et al., 2025 found that aflibercept had a 12.0% rate of IOI 

within 1 to 3 days after the injection; however, the BCVA of the patients did not decrease after the 

resolution of the IOI.58 Another study of 56 cases receiving aflibercept reported an initial loss of 

vision and IOI, within a mean time of 3.5 days after receiving the injections, yet they improved shortly 

after with topical therapies or more invasive interventions.59 Additionally, Aldokhail et al., 2024 

demonstrated an overall reduction in CMT, ranging from 183.1 μm to 294 μm in DME patients after 

administring anti-VEGF therapy.60 These findings suggest that although prompt and careful 

intervention to resolve IOI is indicated, its risk is still manageable with favorable visual prognosis in 

patients receiving anti-VEGF agents.59,61 

Our meta-analysis has some limitations. First, selection biases may exist mainly due to the 

inclusion of observational studies reporting IOI in eyes receiving IVF, which may be confounded by 

indication and variability in patient selection criteria and potentially overestimating the overall 

incidence of IOI. Second, small sample sizes in some of the included studies reduced statistical power, 

particularly for subgroup analyses and multiple or rare endpoints. Third, the lack of standardized 

IOI diagnostic criteria across studies may have led to under- or over-reporting of events. Variations 

in follow-up durations, treatment protocols, or concomitant medications may further limit the 

generalizability of our findings. Despite these limitations, our study has notable strengths, including 

the use of a random-effects model to account for heterogeneity, clear PRISMA adherence, and the 

largest pooled sample size to date for IOI risk associated with IVF. 

4. Materials and Methods 

Literature Search 

A systematic review and meta-analysis, registered with PROSPERO (CRD420250650532), were 

conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines. [14] PubMed, Web of Science, Scopus, Embase, and Cochrane Central Register 

of Controlled Trials (CENTRAL) databases were searched from inception to February 2025. A 

medical subject headings (MeSH) term and keyword search of each database were conducted using 

the Boolean operators OR and AND. Terms used were as follows: (“occlusive vasculitis” OR 

“Intraocular inflammation” OR “retinal vasculitis” OR “intra-ocular inflammation” OR “vitritis”) 

AND (“faricimab”) (Supplementary Table 1). 

Study Selection 

Pre-established inclusion and exclusion criteria were deductively defined. Studies were 

included if they were randomized clinical trials, retrospective or prospective studies, and case reports 

of patients who were treated with faricimab injections and showed IOI as an adverse event. Studies 

were excluded if they 1) reported patients with IOI due to other pre-existing ocular pathologies and 

2) were animal studies, meta-analyses, reviews, editorials, letters, or books, 3) contained insufficient 

clinical data (lacking one of the following: patient demographics or management details and 

outcomes), and 4) were not written in English language. 

Two authors (A.A.Y. and R.SH.) independently assessed the titles and abstracts of all extracted 

papers based on the inclusion and exclusion criteria. Studies that met inclusion criteria were then 

further evaluated independently with full text review by the same two authors, andvdisagreements 

were resolved via a third author (J.Q.). References of the included articles were also screened to 

retrieve additional relevant articles. 
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Data Extraction and Synthesis 

Data from included studies were extracted by two authors (A.A.Y. and R.SH.) and confirmed 

independently by one author (J.Q.) to ensure accuracy. Extraction variables included: 1) author’s 

name, 2) date of publication, 3) level of evidence, 4) sample size, 5) age and sex, 6) clinical features, 

7) previous injections: number per patient and type, 8) signs of IOI, 9) change in central corneal 

thickness, 10) change in best-corrected visual acuity, and 11) follow-up duration. The level of 

evidence of each article was evaluated following the 2011 Oxford Centre for Evidence-Based 

Medicine guidelines. [15] The included articles were categorized as level II to VI. [13,16–38]  

Statistical Analysis 

Stata (StataCorp. 2025. Stata Statistical Software: Release 19. College Station, TX: StataCorp LLC.) 

was used for all statistical analyses. Continuous variables were summarized as weighted means 

(effect size of means) and confidence intervals (95% CI), whereas categorical variables were 

summarized as weighted proportions (effect size of proportions) and 95% CI. The χ2 (z) test was used 

to test significance among simple proportions. Meta-analyses of weighted means, proportions, and 

odds ratios (OR) were conducted for pooled means, proportions, and odds ratios, using the random-

effects model. [39] Studies with fewer than 30 patients receiving IVF were excluded from the analysis 

of overall IOI incidence, IOI incidence stratified by diagnosis, and IOI signs to minimize potential 

overestimation. A two-tailed p-value of <0.05 was considered statistically significant. The χ2 (z) test 

and the Higgins I2 test were used to assess studies heterogeneity. [40] A leave-one-out sensitivity 

analysis was performed to assess the robustness of the meta-analytic findings. Funnel plots and 

Egger’s test (p<0.05 indicating the presence of bias) were used to identify publication bias. [41] Risk 

of bias assessment was performed using the JBI tool. [42,43]  

5. Conclusions 

IVF is an effective anti-VEGF therapy with a clinically significant IOI risk in patients with DME 

and nAMD. We recommend a vigilant monitoring routine for patients receiving IVF to mitigate sight-

threatening complications. Further long-term, real-world studies are warranted to evaluate IVF 

safety profile, standardize IOI definitions, and establish monitoring strategies. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org. Supplementary Table 1. Search Strategy for each database (PubMed, Web of 

Science, Cochrane library). Supplementary Figure 1. Overall incidence of intraocular inflammation following 

intravitreal faricimab injection: (a) sensitivity analysis and (b) funnel plot for assessing publication bias. CI, 

confidence interval; REML, random-effects maximum likelihood. Supplementary Figure 2.  Analysis of odds 

ratios for intraocular inflammation in patients with diabetic macular edema compared to those with neovascular 

age-related macular degeneration receiving intravitreal faricimab: (a) sensitivity analysis and (b) funnel plot for 

assessing publication bias. CI, confidence interval; REML, random-effects maximum likelihood. 
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