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Abstract
We describe a case of brolucizumab-related intraocular inflammation (IOI) detected using vitre-
ous haze on optical coherence tomography (OCT) at an early stage before the patient was aware 
of any symptom. A 69-year-old female presented with decreased right vision. The patient was 
diagnosed with pachychoroidal neovasculopathy and started intravitreal aflibercept (IVA) with a 
3+ treat-and-extend strategy (TAE). Although the serous retinal detachment (SRD) disappeared 
after IVA treatment, the patient was managed with treatment every 4 weeks without extending 
the treatment interval To shorten the treatment interval, intravitreal brolucizumab (IVBr) was 
started 44 weeks after starting IVA treatment. After initiating IVBr treatment, the SRD complete-
ly disappeared. However, 16 weeks after starting IVBr, OCT showed noise in the vitreous cavity, 
which had not been seen before, and infrared images showed a black smoke-like shadow over 
the macula. Despite these findings, the patient had no subjective symptoms, and so IVBr was re-
administered with an 8-week TAE interval. Five days after IVBr treatment, vitreous inflammatory 
cells were observed, and the noise in the vitreous cavity and the smoke-like shadow in the infra-
red image were further enhanced. We diagnosed the patient with brolucizumab-related IOI, and 
anti-inflammatory treatment was initiated. After extensive treatment, the vitreous opacity gradu-
ally disappeared, and the vitreous noise on OCT and the black smoke-like shadow on infrared 
images disappeared. IOI may have already been present 16 weeks after starting IVBr treatment, 
when we judged that there was no inflammation and IVBr was re-administered. When following 
patients receiving IVBr, IOI may be detected by OCT at an earlier stage by evaluating vitreous haze.
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Introduction

Age-related macular degeneration is a chronic progressive disease that causes irre-
versible visual impairment. The main modern anti-vascular endothelial growth factors (anti-
VEGFs) are ranibizumab [1] and aflibercept [2, 3]. While strict treatment can maintain visual 
function, the SEVEN-UP study reported that the improvement in visual acuity reported in the 
MARINA/ANCHOR study could not be maintained at 7 years [4]. In the real world, it is difficult 
to maintain strict treatment, and long-term maintenance of vision is reported to be difficult 
[5]. The EVEREST II study reported that the number of intravitreal ranibizumab injections for 
polypoidal choroidal vasculopathy could be reduced by combining initial photodynamic 
therapy [6] to become the mainstay of current polypoidal choroidal vasculopathy treatment. 
Recently, brolucizumab has been introduced as a new anti-VEGF drug that can extend the 
treatment interval [7], and the HAWK and HARRIER trials showed that fewer injections are 
required and that visual outcomes are noninferior to aflibercept [8]. In contrast, broluci-
zumab was reported to cause intraocular inflammation (IOI) in 4.6% of patients after injection 
and sometimes causes occlusive vasculitis, resulting in irreversible visual impairment [9]. IOI, 
including occlusive vasculitis, is considered to be a pathological condition of the same 
spectrum, and the importance of early detection and treatment has been asserted [10]. We 
report a case of IOI that could be detected early using optical coherence tomography (OCT).

Case Report

A 69-year-old female visited our clinic with decreased vision in her right eye. The best-
corrected visual acuity (BCVA) was 20/25, and intraocular pressure was 17 mm Hg. Slit-lamp 
examination revealed serous retinal detachment (SRD) in the macula, and OCT (Spectralis, 
OCT2 Module; Heidelberg Engineering GmbH, Heidelberg, Germany) showed SRD, irregular 
retinal pigment epithelium, and pachyvessels. Fluorescein fundus angiography showed 
hyperfluorescent lesions in the early to late stage, indocyanine fundus angiography showed 
localized choroidal hyperpermeability in the late stage, and OCT angiography (OCTA) showed 
flow signal on B-scan images coincident with the site of retinal pigment epithelium irregu-
larity (Fig. 1). Thus, the patient was diagnosed with pachychoroidal neovasculopathy and 
started intravitreal aflibercept (IVA) using a 3+ treat-and-extend strategy (TAE). Although 
SRD disappeared at 8 weeks after IVA treatment, SRD recurrence was observed at 16 weeks 
after starting IVA treatment, and the patient was managed with treatment every 4 weeks 
without extending the treatment interval. The BCVA was maintained at 20/22, but the SRD 
did not completely disappear, and intravitreal brolucizumab (IVBr) was started 44 weeks 
after starting IVA treatment (Fig. 2). After initiating IVBr treatment, the SRD completely 
disappeared. At the 16-week examination after the start of IVBr, her visual acuity was 
unchanged at 20/22, and there were no inflammatory findings, such as anterior chamber 
cells, vitreous opacity, or vasculitis, in the slit-lamp examination and fundus photograph. 
However, OCT showed noise in the vitreous cavity, which had not been seen before, and 
infrared images showed a black smoke-like area over the macula (Fig. 2, 3). Moreover, OCT 
showed that the luminance of the retinal image underlying the vitreous noise decreases, 
corresponding to the darkest smoke-like shadow area (online suppl. Figure; for all online 
suppl. material, see www.karger.com/doi/10.1159/000518809). This is deemed to stem 
from the weakness of the reflected laser signal by the scattering effect of the vitreous haziness, 
which we refer to as “shadow.” Despite these findings, the patient had no subjective symptoms, 
and so the attending doctor decided to re-administer IVBr at 16 weeks at with 8-week 
TAE interval. Five days after IVBr, her visual acuity had decreased to 20/100. Slit-lamp 
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examination revealed anterior chamber and vitreous inflammatory cells, and fundus photo-
graph and fundus autofluorescence showed vitreous opacities. The vitreous noise in the OCT 
and the black smoke-like shadow in the infrared image were further enhanced. Fluorescein 
fundus angiography examination showed retinal vasculitis, which was diagnosed as broluci-
zumab-related IOI. As such, betamethasone drops were administered 6 times a day, 40 mg 
subtenon triamcinolone acetonide was injected in the right eye, and 40 mg oral prednisolone 
was administered per day. After extensive treatment, the vitreous opacity gradually disap-
peared on fundus photograph, and the noise in the vitreous cavity on OCT and the opacity on 
the infrared images disappeared. The BCVA was 20/22 at 24 weeks after starting IVBr 
treatment (Fig. 3).

Discussion/Conclusion

This case shows that it might be possible to detect vitreous inflammatory conditions 
using OCT at a time when IOI could not be detected based on the patient’s subjective findings 
and fundus examination. OCT examination is known to be susceptible to various artifacts 
[11]. However, speckle noise can be removed by the averaging method [12]. A previous study 
reported that vitreous opacity can be objectively evaluated by OCT, and vitreous cells and 
vitreous haze can be observed depending on the degree of uveitis [13, 14]. In our case, infrared 
images at 4 and 8 weeks after the start of IVBr treatment showed a suspicious shadow or dark 
area, and the vertical scan OCT images showed some vitreous haze and vitreous noise. 
However, vitreous haze is seen over the fovea where there is no shadow on the infrared image 
and no vitreous noise on the horizontal scan image. Furthermore, there is no change in the 
luminance of the retinal image underlying the noise. Therefore, we could not conclude that 
the shadow seen on the infrared image is vitreous noise suggestive of vitreous inflammation. 

Fig. 1. Fundus photograph shows serous retinal detachment in the macula (upper left). Optical coherence 
tomography showed serous retinal detachment and pachyvessels (upper middle), and optical coherence to-
mography angiography showed retinal pigmented epithelium irregularity and slight flow signal (upper 
right). Fluorescein and indocyanine angiography examination showed a hyperfluorescent lesion in the upper 
macula, suggesting the presence of choroidal neovascularization (lower row).
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However, the infrared image showed an obvious black smoke-like shadow, and the OCT image 
at 16 weeks shows obvious vitreous noise in both the horizontal and vertical scans. In the area 
where the darkest shadow is seen in the infrared image, the luminance of the retinal image 
underlying the vitreous noise decreases, indicating that there is something in the vitreous 
that interferes with the OCT scan (online suppl. Figure). Five days after re-administration of 
IVBr (17 weeks after IVBr initiation), obvious IOI was present. After steroid treatment, the 
vitreous cells and vitreous haze, which were seen in the OCT image, as well as the black 
smoke-like shadow that was seen in the infrared image, gradually disappeared. At 24 weeks 
after starting IVBr, the vitreous cells completely disappeared and the vitreous haze almost 
disappeared, and then OCT images became noise free as before 16 weeks. This suggests that 
the black smoke-like shadow on the infrared images and the vitreous noise on OCT images at 
16 weeks after the start of IVBr injection were likely vitreous haze reflecting IOI, and IOI was 
already present at 16 weeks after the start of IVBr treatment, when we judged that there was 
no inflammation and when IVBr was re-administered. We cannot deny the possibility that 
silent inflammation was already present at 4 or 8 weeks after the IVBr injection, and that the 

Fig. 2. Refractory SRD in response to intravitreal 
aflibercept was treated by switching to IVBr injec-
tion (0, 4, and 8 weeks). SRD disappeared, and fundus 
photograph and fundus autofluorescence showed 
no obvious inflammatory findings. Sixteen weeks 
later, infrared images showed black smoke-like 
shadows (yellow arrowhead), and optical coher-
ence tomography showed vitreous noise that had 

not been seen before (yellow arrow). However, 
there was no decrease in visual acuity or subjective 
symptoms, and there were no obvious inflamma-
tory findings on fundus photograph or autofluores-
cence tests, so IVBr injection was administered as 
the first IVBr injection of a treat-and-extend regi-
men. SRD, serous retinal detachment; IVBr, intra-
vitreal brolucizumab.
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IVBr injection may have accelerated the inflammation. However, since this obvious shadow 
and noise appeared at 16 weeks after IVBr injection and disappeared with anti-inflammatory 
treatment, our findings suggest that vitreous noise on OCT images can be considered to 
represent early-stage IOI. When following patients receiving IVBr treatment, OCT may be able 
to detect IOI at an earlier stage by evaluating vitreous haze.

There are several limitations in this study. This is a single case report, and it is 
necessary to collect more cases and evaluate them quantitatively in the future. In addition, 
since OCT noise is affected by different scanning algorithms, it is necessary to examine 
the optimal scan method, such as averaging or the use of swept-source OCT. Moreover, 
although the detection of anterior chamber inflammation by slit-lamp examination was 
subjective in this study, it also needs to be quantitatively assessed using laser flare 
photometry [15]. Finally, it is very difficult to distinguish whether this IOI is infectious 

Fig. 3. After IVBr injection began, the first IVBr injec-
tion of a treat-and-extend regimen was administered 
at 16 weeks (Fig. 2). Five days later, the patient re-
turned to the clinic complaining of decreased visual 
acuity after IVBr injection (17 weeks). At 17 weeks, 
her visual acuity had decreased to 20/100, and fundus 
photograph and fundus autofluorescence showed vit-
reous opacities. The black smoke-like shadows (yel-
low arrowhead) seen in infrared images and vitreous 
noise (yellow arrow) seen in OCT images became 
thicker. Moreover, vitreous cells (orange arrow) were 

also seen on OCT images. The patient was then diag-
nosed with brolucizumab-related intraocular inflam-
mation. The patient was immediately treated with 6 
rounds of betamethasone drops, 40 mg oral predniso-
lone, and 40 mg subtenon triamcinolone acetonide in-
jection. After starting anti-inflammatory treatment, 
the intraocular inflammation gradually subsided, and 
the black smoke-like shadows on infrared images and 
vitreous noise on OCT images also decreased (19 and 
24 weeks). IVBr, intravitreal brolucizumab; OCT, opti-
cal coherence tomography.
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endophthalmitis or noninfectious endophthalmitis related to IVBr. In this case, because of the 
lack of ocular discharge, the absence of pain, the absence of hypopyon, and the positive 
response to steroid treatment, we confirmed that it was noninfectious IOI. However, we 
cannot completely rule out bacterial endophthalmitis because we did not perform culture or 
polymerase chain reaction examinations.

Our retrospective review of the previous OCT suggests 2 clinically relevant points. First, 
IVBr may induce inflammation or may aggravate undetected negligible inflammation. Second, 
when a “shadow” is found on OCT, assessing the signal decay of the corresponding retinal 
image may be useful to determine its cause as vitreous inflammation or just random noise. In 
conclusion, new image noise and vitreous haze might be objective findings that suggest early 
IOI.
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