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Purpose: Intravitreal anti-VEGF agents, such as Brolucizumab, play a crucial role in treating neovascular age-related macular 
degeneration (nAMD) and Polypoidal choroidal vasculopathy (PCV). While Brolucizumab offers advantages like extended duration 
and fewer injections, concerns about intraocular inflammation (IOI) have emerged. This study evaluates the outcomes of a proactive 
monitoring protocol for Brolucizumab-treated eyes with resistant nAMD and PCV.
Patients and Methods: A single-center retrospective study analyzed patients treated with Brolucizumab for resistant nAMD and 
PCV. Data on demographics, visual outcomes and IOI incidence, with the latter being confirmed by clinicians. Additional data on 
management strategies and follow-up adherence were also analyzed. Proactive monitoring included telephonic follow-up on day one 
and mandatory clinic visits on days 15 and 30. Retreatment followed a pro-re-nata (PRN) approach based on fluid persistence or visual 
acuity loss.
Results: Between February 2022 and September 2024, 311 Brolucizumab injections were administered to 144 eyes of 121 patients, 
with a mean follow-up of 8.6 months. IOI occurred in 7 eyes (4.9%), with a mean onset of 32.1 days. According to the HAWK and 
HARRIER discomfort grading scale, IOI was categorized as mild in 2 eyes (28.6%), moderate in 3 eyes (42.9%), and severe in 2 eyes 
(28.6%). Symptoms varied, including blurred vision, floaters, redness, and ocular pain. Inflammation was managed with topical and 
oral steroids, with resolution in 6 weeks for vasculitis and 9 weeks for vitritis, and no cases required intravitreal agents or vitrectomy. 
Visual acuity improved or remained stable for most, except in one case of persistent vitritis.
Conclusion: This study highlights the incidence of IOI with Brolucizumab in a real-world setting, emphasizing the importance of 
proactive monitoring and early intervention. Despite the occurrence of inflammation, visual outcomes were generally favorable, 
supporting the safety of Brolucizumab when managed carefully.
Keywords: brolucizumab, intraocular inflammation, proactive monitoring

Introduction
Intravitreal anti-vascular endothelial growth factor (anti-VEGF) medications remain the cornerstone of treatment for 
patients with neovascular age-related macular degeneration (nAMD) and Polypoidal choroidal vasculopathy (PCV). 
Their efficacy has been well-documented in Phase III trials, employing rigorous monthly or less frequent dosing 
schedule.1,2 Recently, newer anti-VEGF agents with extended duration of action, such as Brolucizumab, have been 
explored, particularly in treatment-naive patients with nAMD.

Brolucizumab has distinct advantages due to its small molecular size (26 kDa), excellent stability, and solubility, 
allowing for the administration of 6 mg in a single 50 µL intravitreal injection. This enables the delivery of a higher 
molar dose in the same volume compared to currently used VEGF inhibitors, ensuring an extended duration of action.3,4 

The phase-3 hAWK and HARRIER trials demonstrated that, following three monthly loading doses, around half of the 
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eyes treated with brolucizumab required 12-week intervals between treatments, while the remaining eyes showed 
satisfactory responses with injections every eight weeks.5,6

Despite initial excitement following FDA approval in 2019, concerns arose due to reports of intraocular inflammation 
(IOI). An independent safety review committee’s post-hoc analysis of the phase-3 hAWK and HARRIER trials revealed 
an IOI incidence of 4.6%, with concomitant vascular occlusions occurring in 2.1% eyes.7,8 However real-world data from 
the IRIS registry reported a lower incidence of IOI of 2.4%.9 In October 2020, Brolucizumab was regulatory approved 
for use in India to treat nAMD. Recent multicentric studies from India have reported even lower rates on IOI, ranging 
from 0.79% to 1.7%.10,11

It is speculated that proactive monitoring for IOI may detect more cases, as noted by some trials.12 Building on this 
premise, our proactive monitoring protocol was developed to enable earlier detection of subtle or subclinical inflamma
tory changes. Unlike previous strategies that predominantly relied on patient-reported symptoms or routine interval 
examinations, our protocol incorporates systematic and standardized assessments, thereby enhancing the potential for 
timely intervention. Furthermore, the design of this protocol ensures that it is both feasible for incorporation into standard 
clinical workflows and generalizable across diverse healthcare settings with minimal additional resources.

The aim of this study was to evaluate the outcomes of a proactive monitoring protocol for eyes receiving 
Brolucizumab for resistant nAMD and PCV.

Materials and Methods
We conducted a single-centre retrospective study of patients receiving intravitreal Brolucizumab for treatment-resistant 
nAMD or PCV between February 2022 and September 2024. The study was approved for conduct by the Institutional 
Review Board of Chaithanya Eye Hospital and Research Institute, and was carried out in accordance with the tenets 
outlined in the Declaration of Helsinki. Written informed consent was obtained from all the patients for participation in 
the study and for the publication of their data. Patient demographics including age, gender, diagnosis, baseline visual 
acuity, the total number of Brolucizumab injections received, the order of injection at which IOI occurred, the time of 
inflammation onset, management protocols, outcomes and final visual acuity were analysed.

Resistant disease was defined as inadequate or no change in fluid on OCT after at least three injections in PCV and 
nAMD, or at least 2 injections in pachychoroid neovasculopathy (PNV) eyes. Exclusion criteria included eyes with 
choroidal neovascularization (CNV) due to other aetiologies, significant media opacities that hindered fundus observation 
at baseline, coexisting diabetic retinopathy, and patients with a history of systemic vasculitis, autoimmune disease or 
anterior or posterior segment inflammation.

All the patients underwent preoperative evaluation using a standardized assessment sheet and were actively monitored 
postoperatively. Injections were administered under sterile conditions in the operating theatre. Postoperatively, all 
patients received topical ciprofloxacin 0.5% for one week. As part of our “proactive post-procedure monitoring” we 
conducted a telephonic check-in on the first postoperative day and ensured mandatory clinic visits on day 15 (±1 week) 
and day 30 (+ 1 week). Additionally, patients were instructed to any ocular or systemic adverse events immediately. Also, 
as part of the proactive monitoring protocol, patients were contacted via telephone calls to assess for symptoms 
suggestive of intraocular inflammation (IOI). All patients were sensitized to the risk of IOI during pre-treatment 
counselling, which ensured high responsiveness to follow-up calls. Calls were attempted multiple times (1–5 attempts) 
until contact was established, and there were no instances of missed or unanswered calls during the study period.

At baseline and all subsequent follow-up, patients underwent comprehensive clinical examinations, including best- 
corrected visual acuity (BCVA) assessment using the Snellen’s visual acuity chart, intraocular pressure (IOP) measure
ment with the Goldmann applanation tonometer, anterior segment evaluation using slit-lamp biomicroscopy and fundus 
examination with both slit-lamp biomicroscopy (+90D lens) and indirect ophthalmoscopy (+20D lens). Spectral domain 
optical coherence tomography (SD-OCT) was performed on days 15 and 30 of follow-up or as deemed necessary by the 
physician. A detailed history was taken at each visit regarding any ocular or systemic adverse events. (IOI) was assessed 
using the HAWK and HARRIER grading system,7 and all cases were confirmed clinically during examinations.

Retreatment was offered to all patients on a pro-re-nata (PRN) basis, no earlier than eight weeks, for persistent or 
worsening fluid, subretinal hemorrhage, or a loss of more than one Snellen line of visual acuity. A PRN strategy was 
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employed from the first injection, with no loading doses used. All demographic and clinical data were extracted from the 
electronic medical database and compiled in an excel sheet for analysis.

Statistical Analysis
Data were entered into a secure database and analyzed using SPSS 23.0 (SPSS Inc., Chicago, IL, USA). Descriptive 
statistics were utilized to summarize patient demographics and clinical parameters. Visual acuity measurements obtained 
from the Snellen chart were converted to logMAR for analysis. Continuous variables such as age, baseline and final 
BCVA, number of Brolucizumab injections, and time to onset of IOI were expressed as means ± standard deviation (SD). 
Categorical variables, including gender, diagnosis, presence of IOI, and management outcomes, were presented as 
frequencies and percentages.

Results
Between February 2022 to September 2024, a total of 311 Brolucizumab injections were administered in 144 eyes of 121 
patients. The treatment was primarily indicated for PCV, PNV, and nAMD resistant to other anti-VEGF therapies. The 
average follow-up duration was 8.6 months (range: 4–18 months). A PRN regimen was followed from the initiation of 
treatment, with at least 8 weeks between consecutive injections, regardless of the underlying condition. The study 
population had a mean age of 69.56 years (range 36–89 years), with 74 males and 70 females. A total of 111 eyes were 
diagnosed with nAMD, 32 with PCV, and one with PNV. All eyes had previously received other anti-VEGF agents and 
were categorized as resistant based on predefined criteria. Twenty-three patients received bilateral Brolucizumab 
injections, while 98 patients received injections in one eye. Prior to Brolucizumab treatment, patients received a mean 
of 3.57 (range 2–7) injections with agents such as Ranibizumab and Aflibercept. The mean number of Brolucizumab 
injections per eye was 2.17 (range 1–9) over a follow up period ranging from 4 to 18 months. At the conclusion of the 
study, 80 eyes (55.6%) were classified as inactive, with no documented fluid or hemorrhage. Fifty-three eyes (36.8%) 
remained active.

Intraocular Inflammation (IOI) Incidence and Management
Proactive post-injection monitoring revealed IOI in 7 out of the 144 treated eyes, an incidence of 4.9%. Of these 7 
patients (7 eyes), 4 were females, and 3 were males, with a mean age of 73.7 years (Range 67–85). The patient cohort 
included 4 pseudophakic and 3 phakic patients. Of these, 2 eyes had PCV, and 5 eyes had nAMD. IOI occurred after the 
first injection in 4 eyes (57.1%), after the second injection in 2 eyes (28.6%), and after the third injection in 1 eye 
(14.3%). None of the patients developed bilateral inflammation, even though 23 patients received bilateral injections. 
Symptoms of IOI appeared between 14 and 72 days post-injection, with a mean onset of 32.1 days. The presenting 
symptoms of IOI varied: 2 eyes (28.6%) reported blurred vision, 2 eyes (28.6%) experienced floaters, 3 eyes (42.9%) 
presented with redness, and in 2 eyes (28.6%) had ocular pain. Based on the HAWK and HARRIER discomfort grading 
scale, the IOI was classified as mild in 2 eyes (28.6%), moderate in 3 eyes (42.9%), and severe in 2 eyes (28.6%).

The inflammatory responses included isolated anterior uveitis with keratic precipitates, cells, and flare in the anterior 
chamber (AC), with or without hypopyon in 2 eyes (28.6%). In 3 eyes (42.9%), vitritis was present alongside an AC 
reaction, and 2 eyes (28.6%) vasculitis was observed along with vitritis. Fundus fluorescein angiography (FFA) 
confirmed the diagnosis of vasculitis in these eyes, with no evidence of vascular occlusion or increased IOP. The 
mean time from injection to presentation of IOI was 41 days for isolated anterior uveitis, 38 days for vitritis, and 14.5 
days for vasculitis.

Eyes with isolated anterior uveitis were successfully managed with topical Prednisolone acetate for a mean duration 
of 4 weeks, tapering the steroid dose as inflammation subsided. Eyes with vitritis and vasculitis were treated with 
a combination of topical and oral steroids. Vitritis resolved in an average of 9 weeks (Range; 4 weeks to 15 weeks), while 
vasculitis resolved within 6 weeks. No intravitreal agents were required for treating inflammation, and none of the 
patients underwent vitrectomy or diagnostic vitreous tap. There was no instance of infectious endophthalmitis during the 
study.
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Visual acuity at baseline for the IOI group was 0.97 logMAR (Range 0.3–1.7 logMAR). During the episode of IOI, 3 
eyes experienced a decrease in vision, while 4 eyes maintained stable vision compared to the pre-injection levels. Ata 
minimal follow up of 4 months, the mean final BCVA was 0.78 logMAR (Range 0.2–1.7 logMAR) in this group. All eyes 
either regained their vision or remained stable, except for one eye with vitritis, which did not improve. Eyes with the 
severe inflammation, including vitritis and vasculitis, demonstrated favorable visual recovery, with one eye each 
returning to baseline vision and the other improving.

At the last follow-up, three eyes showed improvement, including one with anterior uveitis, one with vitritis, and one with 
vasculitis. One eye with vitritis did not reach baseline vision, attributed to worsening macular pathology (Table 1; Case 6). 
This patient achieved baseline vision at the end of the treatment for IOI but experienced a one-line drop during the 4-month 
follow-up period, likely due to the absence of further injections.

Table 1 Characteristics of Patients with Documented IOI After Intravitreal Brolucizumab

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

Age 70 72 79 85 70 73 67

Sex Female Female Male Female Male Female Male

Systemic disease HT, DLD, 

Hypothyroidism

HT, DLD DM, HT, Asthma HT, DLD, DM DM; HT; IHD S/P 

angioplasty

DM DM, HT, Fatty liver

Past injections same eye 5 aflibercept 4 ranibizumab 3 ranibizumab 3 ranibizumab 4 ranibizumab 3 ranibizumab 3 aflibercept

Study eye pathology PCV nAMD nAMD nAMD nAMD nAMD PCV

Other eye pathology Nil nAMD nAMD nAMD nAMD nAMD Nil

Baseline vision 6/60 6/12 CF 1m 6/36 6/60 6/18 CF 1m

Number of Brolucizumab 

Injections Before Onset of 
IOI

3 1 1 1 2 2 1

Time to event of IOI (days 

after injection)

17 62 20 72 14 25 15

Type of inflammation Vitritis with Anterior 

uveitis

Isolated Anterior 

uveitis

Isolated Anterior 

uveitis

Vitritis with 

Anterior uveitis

Vitritis, vasculitis Vitritis with 

Anterior uveitis

Vitritis, vasculitis

Vision at time of IOI 6/36 6/9 CF 1m 6/60 6/60 6/60 6/36

Treatment Topical prednisolone 

acetate, oral steroids

Topical 

prednisolone 

acetate

Topical 

prednisolone 

acetate

Topical 

prednisolone 

acetate, oral 

steroids

Topical 

prednisolone 

acetate, oral 

steroids

Topical 

prednisolone 

acetate, oral 

steroids

Topical 

prednisolone 

acetate, oral 

steroids

Duration of treatment 

(weeks)

4 4 4 15 10 8 12

Vision at resolution of IOI 6/36 6/9 CF 1m 6/36 6/60 6/18 6/18

Status of macular 

pathology at resolution of 
IOI

Dry Active Dry Dry Dry Dry Active

Follow up (months) 9 8 12 18 5 4 4

Need for more antiVEGF 
subsequently

Yes, aflibercept Yes, brolucizumab Yes, brolucizumab Nil Nil Nil Yes, aflibercept

Status of pathology at last 
follow up

Dry Active Dry Dry Dry Dry Dry

Other eye anti-VEGF Nil Nil Aflibercept Brolucizumab Aflibercept Nil Aflibercept

Abbreviations: HT, Hypertension; DYD, Dyslipidemia; DM, Diabetes Mellitus; PCV, Polypoidal choroidal vasculopathy; nAMD, Neovascular age-related macular degenera
tion; IOI, Intraocular inflammation; VEGF, Vascular endothelial growth factor.
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Among the 7 affected eyes, 2 eyes received a second dose of Brolucizumab without any subsequent inflammation or 
vasculitis. Two patients (2 eyes) opted to switch to another anti VEGF (Aflibercept) after developing IOI with 
Brolucizumab, while the remaining 3 eyes showed no further activity and did not require additional anti-VEGF 
treatment. One of these eyes later received Brolucizumab in the contralateral eye without any IOI.

Figure 1 illustrates one representative case from the study population.

Discussion
The introduction of Brolucizumab has enabled clinicians to manage nAMD and PCV eyes more effectively, offering 
benefits such as a longer duration of action and superior drying, which can reduce patient discomfort. However, concerns 
about its safety persist due to reported instances of IOI, retinal vasculitis and vascular occlusion.

In the HARRIER and HAWK Phase 3 trials,7,8 the pooled post hoc analysis revealed an IOI incidence of 4.5%. 
Subsequently, the real-world studies, such as the OCTOPUS and SWIFT, reported higher rates of 10.5%.12 However, the 
incidence of IOI-related events in clinical practice has varied widely. Many studies do not focus exclusively on IOI- 
related events, and reporting standards differ. For example, the IRIS/KOMODO database, which reflects predominantly 
Caucasian population, reported a lower incidence of 2.4%.9 In contrast, studies from Asia13–18 have reported a broader 
range of incidences, from 0 to 22%, with which varying study populations that included both treatment naïve and 
resistant cases. Additionally, treatment protocols varied, with some studies employing a posology defined loading 
protocol, while others used a PRN protocol without a loading phase. A recent meta-analysis including real-world studies 
reported an IOI incidence of ranging from 0 to 19%.19

Figure 1 A 70-year-old male patient (Case 4) diagnosed to have neovascular age-related macular degeneration (nAMD) resistant to Ranibizumab (4 injections) at baseline 
presented with persistent intraretinal fluid (IRF) (A) on the spectral-domain optical coherence tomography (SD-OCT) and had a visual acuity of 6/60. He received 2 
injections of Brolucizumab at 8 week intervals. At 2 weeks post-second injection mandatory examination, he was diagnosed to have anterior uveitis along with vitritis. The 
SD-OCT demonstrated resolution of the IRF, but revealed a reflective thickened posterior hyaloid (C, arrow) with preretinal inflammatory deposits (E, arrow). Note the 
vitreous membranes seen on multicolour imaging and the infrared (IR) image (B, D, arrow). The fundus fluorescein angiography (FFA) illustrated staining of the choroidal 
neovascular membrane (CNVM) (F and G) and peripheral vascular leakages (H) and areas of nonperfusion (I). The patient was managed with topical and oral steroids over 
the next 10 weeks and the vitritis resolved. The SD-OCT at 20 weeks follow up revealed scarred CNVM complex (K). Note the relatively clear IR image with resolution of 
the vitreous opacities (J). The patient did receive 1 Aflibercept injection 3 weeks prior for minimal IRF which seems to have resolved during this visit. The final visual acuity 
remained stable at 6/60 in this eye.
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In India, reports from real-world life settings indicate a lower incidence of IOI with Brolucizumab, ranging from 0 to 
3.6%.10,11,13,14 Notably, a large multicentric, survey-based retrospective study found an incidence of 0.79%.10 However, 
it should be noted that these studies used diverse methods of data collection—some reported IOI per injection, while 
others reported per eye. Additionally, they included a mixed of treatment-naive and refractory cases. Such variability may 
lead to an underestimation of the true risks associated with Brolucizumab, potentially fostering complacency among 
treating physicians.20

In our study, which implemented a proactive monitoring protocol, the incidence of IOI was 4.9%, higher than 
previously reported rates in India. This proactive strategy may explain the increased detection, emphasizing the 
importance of diligent monitoring. It is also speculated that the presentation of IOI upon treatment with Brolucizumab 
may be attenuated by its potent anti-VEGF effects, which reduce vascular leakage, potentially leading to underestimation 
of disease severity and delayed treatment. than that reported for IOI/RV/VO of other origins. Such presentations may 
result in the underestimation of disease severity and, consequently, undertreatment. It is crucial to identify these cases 
early and manage them effectively, even though a small percentage of them may resolve spontaneously.21

The pathogenesis of IOI and retinal vascular involvement associated with the use of Brolucizumab is thought to be an 
immune reaction.22–25 The nature, timing, and association of these events with anti-drug antibodies (ADAs) suggest an 
immune response to Brolucizumab. Anti-Brolucizumab ADAs may arise due to prior immune sensitization to structurally 
similar proteins.23 Factors increasing the immunogenicity of Brolucizumab include its non-natural format (single-chain 
variable fragment), bacterial epitope similarity, and accumulation of Brolucizumab degradation products in the eye.24 

Pre-existing ADA to brolucizumab have been reported in 36–52% of treatment-naïve eyes, a significant higher propor
tion compared to 4–5% in the pivotal studies involving Ranibizumab.7,8 This predisposition may be more pronounced in 
patients previously treated with other anti-VEGF agents, as seen in our series. These antibodies may induce a type 
3 hypersensitivity reaction, leading to inflammation. In our series, the mean time to the presentation of IOI was 32 days, 
supporting the hypothesis of a delayed type 3 hypersensitivity response. Additionally, the IOI occurred after the first 
injection in 57% of the cases supporting the role of type 3 hypersensitivity in the pathogenesis of IOI. Interestingly, 
although there was a male preponderance in the cohort treated with Brolucizumab, IOI was more common in females in 
our study, a trend observed by other investigators. Cases of retinal vasculitis, however, presented earlier (mean of 14 
days), suggesting a potential alternative inflammatory pathway.

Expert recommendations for managing Brolucizumab-associated IOI emphasize frequent monitoring and proactive 
identification of retinal vasculitis or vascular occlusive in patients presenting with IOI.20 We adopted a proactive follow- 
up strategy, which included a detailed patient history to exclude systemic vasculitis or autoimmune diseases, along with 
telephonic calls on postoperative day 1 and mandatory clinic visits on days 15 and 30. Our approach resulted in a higher 
incidence of (4.9%) compared to previous studies from the region, which reported incidence between 0% to 
3.6%.10,11,13,14 The OCTOPUS and SWIFT study12 also reported higher IOI detection rates with proactive monitoring, 
with an incidence of 10.5%, compared to the pivotal HAWK and HARRIER trials. They also reported an earlier detection 
of IOI, an observation also noted in our study. This study offers valuable insights, particularly for this region, by 
highlighting the effectiveness of a proactive strategy in monitoring patients receiving Brolucizumab. It may also 
represent the largest single-center series focused on resistant cases of nAMD/PCV.

It is notable that no cases of IOI were identified through telephone follow-ups, underscoring the importance of clinical 
examination after brolucizumab injection to detect IOI. At the 2-week follow-up, clinical examinations revealed IOI in 4 
out of 7 cases, even though 2 of these patients were asymptomatic during the visit. Similarly, the OCTOPUS and SWIFT 
trials12 reported that 17.0% of patients with IOI-related events were asymptomatic at time of IOI diagnosis, with no prior 
complaints. This highlights the potential for IOI to be missed or diagnosed later in the course of inflammation. Based on 
these findings, we strongly recommend performing a slit-lamp examination and dilated fundus examination at every 
patient visit following Brolucizumab injection.

When vitritis is detected, it is critical to perform a thorough retina al evaluation using indirect ophthalmoscopy, 
widefield color fundus photography (CFP), and wide-field FFA to assess for retinal vasculitis or retinal occlusive events, 
as emphasised by previous studies.20,26 Retinal involvement, particularly in the peripheral retina without macular 
involvement, may often present without visual symptoms. A recent meta-analysis reported that the incidence of retinal 

https://doi.org/10.2147/OPTH.S520118                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Clinical Ophthalmology 2025:19 1318

Soman et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



vasculitis and retinal occlusive ranged from 0% to 16.7%, with all affected eyes exhibiting IOI at baseline.12 While 
subjective symptoms are often used to identify IOI, they can be unreliable as they may not always correspond to the 
actual severity or location of retinal pathology. This underscores the need for objective assessments and imaging tools to 
ensure accurate diagnosis.

Early and aggressive management of IOI with potent corticosteroids, combined with close monitoring, may help 
prevent progression within this spectrum of inflammation.20,26 Retinal vasculitis and IOI associated with brolucizumab 
injections are characterized by variable degrees occlusion in large or small retinal arteries, often accompanied by 
perivenular abnormalities. This spectrum ranges from peripheral vasculitis to large retinal artery occlusions around the 
optic nerve or macula, which can result in severe vision loss.

A high index of suspicion is necessary, as vitreous cells can often obscure the visualization of retinal details.27 Expert 
recommendations advise that all patients diagnosed with IOI should be evaluated for concomitant retinal vasculitis or 
vascular occlusion using multimodal imaging, including widefield imaging, FFA (with peripheral sweeps), and OCT.20 

However, the lack of standardized imaging protocols can pose challenges in real-world scenarios, making it even more 
critical to apply comprehensive imaging strategies consistently for accurate diagnosis and effective management.

In our study, two cases of vasculitis were identified in the context of vitritis using peripheral FFA sweeps. 
Interestingly, the vascular changes observed in brolucizumab-induced vasculitis may result from its potent VEGF 
inhibition, potentially impacting the uveovascular barrier.28 FFA findings at the time of diagnosis often include delayed 
or irregular arterial filling and vascular non-perfusion. However, classical signs of vasculitis, such as dye leakage and 
vascular sheathing, may be subtle or absent. The underutilization of wide-field angiography in previous studies may have 
contributed to the underdiagnosis or misdiagnosis of brolucizumab-induced IOI, as evidenced by reports of suspected 
endophthalmitis cases in some series.29 Reports from India have shown inconsistent follow-up protocols, often excluding 
FFA in suspected vitritis cases.10,11,13,14 Conversely, our proactive monitoring approach likely facilitated the early 
detection and effective management of severe inflammation, ensuring good resolution without visual loss.

Using the HAWK and HARRIER discomfort grading system,7 IOI severity was classified as mild in 28.6% of eyes, 
moderate in 42.9%, and severe in 28.6%. Interestingly, the severity of inflammation did not consistently correlate with 
the degree of inflammation. For instance, a patient with isolated anterior uveitis graded their discomfort as severe, while 
one of the two vasculitis graded their discomfort as mild. This discrepancy highlights the inadequacy of symptom-based 
classification in reflecting disease severity or outcomes.

In our study, a PRN regimen was initiated from the first injection rather than following the conventional standard 
protocol. This decision was influenced by several factors pertinent to our patient population, primarily drawn from 
developing countries where economic constraints play a significant role in treatment adherence. Many patients come 
from lower socioeconomic backgrounds, and the high cost associated with continuous treatment can lead to discontinua
tion. Moreover, Brolucizumab’s rapid activity, particularly its swift macular drying effect, supports a more flexible 
treatment strategy. By offering retreatment based on changes detected in OCT biomarkers, we aim to maintain 
therapeutic efficacy while minimizing unnecessary injections. This approach not only addresses the economic burden 
for patients but also ensures that treatment is administered only when clinically indicated, thus optimizing both patient 
care and resource allocation.

The American Society of Retina Specialists (ASRS) guidelines recommend withholding anti-VEGF treatment until 
inflammation resolves.30 While brolucizumab is often avoided after IOI, we successfully reintroduced it in one case 
alongside topical steroids, without recurrence of IOI. There is no consensus on resuming anti-VEGF therapy following 
IOI resolution. For example, one SWIFT study patient12 experienced a second IOI episode after three aflibercept 
injections without associated visual loss. Reports of switching to other anti-VEGF agents, such as aflibercept or 
ranibizumab, have yielded mixed results. Other studies have reported reintroduction of other anti-VEGFs with varying 
results. Witkin et al reported occlusive vasculitis in 2 out of 8 patients after switching to aflibercept.30 Conversely, a large 
Indian retrospective study found no recurrent inflammation in four eyes that continued brolucizumab treatment.10 Data 
from the HAWK and HARRIER trials showed that 74% of eyes continued receiving brolucizumab post-IOI, with 67% 
completing follow-up without IOI recurrence.7 Nevertheless, the drug’s prescribing information advises discontinuation 
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if IOI occurs. To our knowledge, this study represents the largest cohort of eyes evaluated with a proactive post-injection 
monitoring protocol for treatment-resistant nAMD/PC.

The study’s limitations include its retrospective design, single-centre setting, and inability to conduct risk factor 
analyses comparing eyes that developed IOI with those that did not. Also, we did not perform subgroup analyses by 
diagnosis or prior treatment due to the study not being powered for these comparisons. Additionally, the follow-up 
duration was highly variable (4–18 months), with some cases having as low as 4 months of follow-up. This variability 
may limit the meaningful assessment of safety outcomes. Furthermore, as this study is based on real-world data, it 
reflects the challenges faced in developing nations, where loss to follow-up is a common occurrence. Finally, our study 
cohort consisted exclusively of patients with treatment-resistant nAMD or PCV who had previously received multiple 
anti-VEGF agents. While this population provides valuable insights into IOI incidence in a challenging subset of patients, 
the findings may not fully represent outcomes in treatment-naïve cohorts or the broader population receiving 
Brolucizumab. Further studies are needed to explore these differences.

Conclusion
This proactive monitoring protocol revealed a higher incidence of Brolucizumab-associated IOI in treatment-resistant 
nAMD or PCV than reported in other studies from this region. Early identification of inflammation and prompt treatment 
contributed to favorable outcomes, with complete resolution and no visual loss. Symptom-based evaluations alone are 
insufficient for detecting inflammation and do not reflect disease severity. Given that vasculitis may not always present 
with overt signs, this study highlights the importance of performing FFA in cases of vitritis, as subtle vasculitis may 
otherwise go undetected. We recommend adopting a proactive monitoring strategy to identify and manage type 
3 hypersensitivity reactions associated with Brolucizumab, particularly in Asian eyes, which may predisposed to 
inflammation. This approach is relevant for both treatment-naïve and previously treated eyes; however, the retrospective 
nature of our study suggests that further research is needed to validate these recommendations.
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