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A B S T R A C T   

Purpose: To report the efficacy of combination therapy using intravitreal injection of brolucizumab (IVbr) and 
sub-Tenon’s injection of triamcinolone acetonide (STTA) and of monitoring with a laser flare-cell photometer 
(LFP) in a case of polypoidal choroidal vasculopathy (PCV) with intraocular inflammation (IOI). 
Observations: A 72-year-old Japanese woman with PCV had her treatment switched to IVbr due to being re-
fractory to aflibercept. Two weeks after starting IVbr, her visual acuity (VA) declined to 0.40 from 0.10 logarithm 
of the minimum angle of resolution (logMAR) VA at baseline. In addition, the LFP flare increased to 51.2 photon 
count/ms (pc/ms) compared with the baseline of 16.1 pc/ms. We diagnosed her with the onset of IOI and 
immediately started treatment with sub-Tenon’s injection of 20 mg triamcinolone acetonide (STTA). Two weeks 
after receiving STTA, her VA had recovered to 0.15 logMAR, and the LFP flare had decreased to 17.9 pc/ms with 
dry macula. Eight weeks after the first IVbr treatment, the logMAR VA had improved to − 0.18 with achievement 
of dry macula and stabilization of the LFP flare at 12.2 pc/ms. We administered combined therapy using IVbr and 
STTA to our patient, and 12 weeks later, the logMAR VA remained at 0.00 with dry macula and 18.1 pc/ms for 
LFP flare. We continued combination therapy, and after 8 months, her logMAR VA remained at − 0.08, and 
optical coherence tomography showed dry macula, while the LFP flare had stabilized at 16.6 pc/ms. 
Conclusions and Importance: Combination therapy of IVbr and STTA stabilized IOI and achieved dry macula. The 
LFP flare score clearly showed the degree of and changes in inflammation.   

1. Introduction 

Exudative age-related macular degeneration (AMD) associated with 
choroidal neovascularization (CNV) is well known to be responsible for 
significant visual loss.1–3 A high proportion of polypoidal choroidal 
vasculopathy (PCV) is a major characteristic of Asian patients with 
AMD.4,5 Intravitreal anti-vascular endothelial growth factor (VEGF) 
drugs, such as ranibizumab (Lucentis, Genentech, Inc., South San 
Francisco, CA, USA) and aflibercept (Eylea, Regeneron, Tarrytown, NY, 
USA, and Bayer, Berlin, Germany), are evidence-based therapy for 
exudative AMD.6–8 Recently, the new anti-VEGF drug brolucizumab 
(beovu®, Novartis Pharma AG, Basel, Switzerland) was reported to be 
non-inferior to aflibercept in major clinical trials and became available 
for medical use in Japan in May 2020. Brolucizumab has been approved 
for use with a 12-week dosing schedule after 2 monthly loading doses, 
which can prevent frequent hospital visits for AMD patients.9–11 

Recently, the occurrence of intraocular inflammation (IOI) and 
retinal vasculitis with or without occlusion after brolucizumab admin-
istration has been reported.12–20 However, the correct diagnosis of the 
degree of inflammation from an objective perspective is considerably 
difficult. A laser flare-cell photometer (LFP) can non-invasively evaluate 
inflammation with numerical information.21 It is important to monitor 
the degree of inflammation objectively using a laser flare-cell photom-
eter before and after intravitreal injection of brolucizumab (IVbr). 

We herein report a patient who developed IOI after IVbr for PCV,a 
treated with sub-Tenon’s injection of triamcinolone acetonide (STTA) 
and whose condition was monitored by an LFP. 

2. Case report 

A 72-year-old Japanese woman with polypoidal choroidal vascul-
opathy was treated with intravitreal aflibercept injections at another 
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clinic. Although she received 12 injections of aflibercept, persistent 
subretinal fluid was seen on optical coherence tomography (OCT) at 2 
weeks after the last injection (Fig. 1). 

She presented to our hospital with distorted vision in her right eye, 
the best-corrected visual acuity (VA) of which was 0.10 logarithm of the 
minimum angle of resolution (logMAR) VA (Snellen equivalent: 20/25). 
A color fundus photograph showed retinal pigment epithelium (RPE) 
changes, hard exudates, and serous retinal detachment (SRD (Fig. 1). 
Fluorescein angiography showed occult choroidal neovascularization 
(Fig. 1). Indocyanine green angiography showed both regressed poly-
poidal lesions and a branching vascular network remaining (Fig. 1). 
Horizontal (e) and vertical (f) OCT images show SRD, a protrusion of the 
RPE line, and a double-layer sign22 (Fig. 1). We diagnosed this patient as 
refractory to aflibercept and switched her treatment to brolucizumab 
with a treat and extend regimen, starting at the prior interval of eight 
weeks. After the potential risks and benefits were explained fully, we 
obtained her written informed consent and injected brolucizumab 3.5 
mm posterior to the corneal limbus into the vitreous cavity using a 
34-gauge needle after topical anesthesia had been applied. 

Two weeks after the first injection of brolucizumab, she returned to 
our hospital due to symptoms of floaters and reduced or blurred vision. 
Her logMAR VA had decreased to 0.40 (20/50) from 0.10 (20/25) with 
anterior chamber cells by the slit-lamp examination. The LFP flare had 
increased from 16.1 photon count/ms (pc/ms) pre-injection to 51.2 pc/ 
ms (Fig. 2). A color fundus photograph and OCT showed the absence of 
vasculitis and regressed SRD (Fig. 2). We checked the peripheral retina 
and confirmed no vasculitis. We diagnosed her with IOI and immedi-
ately treated her with sub-Tenon’s injection of 20 mg triamcinolone 
acetonide (STTA) and 0.1% fluorometholone eye drops. Three days 
later, the LFP flare had decreased to 30.3 pc/ms with 0.22 (20/33) 
logMAR VA (Fig. 2). Over the following 2 weeks, her symptoms 
improved, and the VA recovered to 0.15 logMAR (20/28). The LFP flare 
had decreased to 17.9 pc/ms, and OCT showed complete resolved 
exudation (Fig. 2). 

Eight weeks after the first injection of brolucizumab, the logMAR VA 
improved to − 0.18 (20/13) with achievement of dry macula. The LFP 
flare was 12.2 pc/ms (Fig. 2). We considered this patient’s fluid level to 
be controlled with her IOI reduced by both brolucizumab and subse-
quent STTA. We thus treated her with combined therapy using IVbr and 
STTA. 

Two weeks after this combination therapy, the LFP flare was 12.0 pc/ 

ms, and she showed no visual disorder and the absence of IOI with − 0.08 
(20/16) logMAR VA. Twelve weeks after the combination therapy, the 
logMAR VA was maintained at 0.00 (20/20) with dry macula and 18.1 
pc/ms of LFP flare. We continued combination therapy of IVbr and 
STTA. Eight months after the baseline, her logMAR VA remained at 
− 0.08 (20/16), OCT showed dry macula, and the LFP flare was stabi-
lized at 16.6 pc/ms (Fig. 3). Fig. 4 shows the changes in the LFP flare 
score and LogMAR VA during follow-up (Fig. 4). Table 1 shows the flare 
grade during follow-up according to the Standardization of Uveitis 
Nomenclature (SUN) criteria.23 

3. Discussion 

The current case demonstrated that combination therapy of IVbr and 
STTA stabilized IOI and induced a dry macula. The LFP flare score 
clearly showed the degree of and changes in inflammation. 

Brolucizumab is a low-molecular-weight agent (26 kDa) that has 
been approved for use with a 12-week dosing schedule after 3 monthly 
loading doses. A high percentage of PCV is a major characteristic of 
Japanese patients with AMD.4,5 The HAWK study subanalysis for PCV 
patients reported that eyes treated with brolucizumab had a probability 
of receiving an injection every 12 weeks for dosing after loading through 
weeks 48 and 96 of 76% and 68%, respectively.11 According to the 
short-term results of PCV patients treated with brolucizumab, complete 
regression of polypoidal lesions was achieved in 15 of 19 eyes (78.9%) 
and 11 of 14 eyes (78.6%), which is superior to the results in the 
PLANET study (38.9% and 44.8%).24–26 Therefore, switching to brolu-
cizumab appears reasonable for the treatment of PCV patients refractory 
to previous regimens of ranibizumab or aflibercept. In the current case, 
the residual SRD regressed within 2 weeks after the first injection, and 
dry macula was achieved at month 7, with improvement of the VA to 1.2 
(20/16) from 0.8 (20/25). 

IOI is well known to potentially occur after IVbr.12–20 Although IOI 
has been reported to occur in 4.6% of patients after injections in the 
HAWKS and HARRIER studies, it tends to be seen more frequency in 
Japanese patients by approximately 15% to 20%.15,18,23 We should be 
alert for the occurrence of IOI and promptly diagnose early-phase IOI 
should it develop after the use of brolucizumab. However, it is difficult 
to determine the inflammation level objectively. In the current case, we 
were able to monitor the degree of and change in the inflammation and 
demonstrate the stabilization of IOI using an LFP. Expert opinions have 

Fig. 1. A 72-year-old woman with polypoidal 
choroidal vasculopathy treated by switching afli-
bercept to brolucizumab. At baseline, the best- 
corrected visual acuity (VA) was 0.10 logarithm of 
the minimum angle of resolution VA (Snellen equiv-
alent: 20/100). (A) A color fundus photograph shows 
serous retinal detachment (SRD) and lipids. Hori-
zontal (B) optical coherence tomography (OCT) 
shows SRD and protrusion of the highly reflective 
retinal pigment epithelium (RPE) line (arrow) corre-
sponding to the polypoidal lesions (arrow) on early- 
phase indocyanine green (ICG) angiography (F). (C) 
Vertical OCT shows SRD and the flat elevation of the 
RPE layer as two separate, highly reflective lines 
(double-layer sign) (arrow) corresponding to occult 
choroidal neovascularization on fluorescein angiog-
raphy (E), which is depicted by OCT angiography as a 
hyperflow lesion (D). The laser flare-cell photometer 
shows a value of 16.1 photon count/ms. (For inter-
pretation of the references to color in this figure 
legend, the reader is referred to the Web version of 
this article.)   
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emphasized the need for the early diagnosis, prompt and timely inter-
vention, and intensive treatment of IOI in order to minimize the risk of 
progression of these events.16 It has also been reported that most cases of 
IOI occur within six months of starting IVbr after the first four in-
jections.20 Therefore, it is important to monitor the flare cells using an 
LFP or the flare grade according to the SUN criteria, to perform exam-
inations particularly carefully using widefield imaging during the first 
six months and to encourage patients to report any symptoms promptly, 
especially floaters. 

We were able to examine the current case after 2 weeks, at which 
point we confirmed an increase in the LFP flare to a high value of 51.2 
pc/ms and diagnosed IOI in the early phase. The occurrence of IOI may 
be associated with type III or IV hypersensitivity reaction and anti-drug 
antibodies (ADAs).14 Treatment with corticosteroids in the early phase 
has reportedly been proposed for patients with IOI after IVbr.17,19 In the 
current case, we were able to perform early intensive treatment with 
STTA due to the prompt recognition of IOI showing an LFP value of 51.2 
pc/ms. We were also able to monitor the efficacy of STTA based on the 
reduction in the LFP value to 30.3 pc/ms after 3 days and 17.9 pc/ms 
after 2 weeks from STTA. Furthermore, using combination therapy of 
IVbr and STTA as second- and third-line therapy may help stabilize IOI 

with LFP values near the baseline. It goes without saying that it is 
important to perform informed consent carefully if a second injection of 
IVbr is to be administered, even in conjunction with STTA to mitigate 
inflammation as was done in this case, as it is against the recommen-
dations on the drug label to continue treating with brolucizumab if 
inflammation has occurred. Combination therapy of IVbr and STTA may 
be particularly useful in cases with high values of LFP, as this treatment 
may prevent the progression of inflammation events and reduction in 
VA, if a physician and patient determine together that this off-label 
treatment approach is the best option for a patient’s condition. 

The current case report is limited by its retrospective nature and 
small sample size. A large, randomized, prospective study with longer 
follow-up in multiple centers is needed to confirm the current results. 

4. Conclusions 

LFP flare was useful for easily diagnosing IOI, and its score clearly 
showed the degree and changes in inflammation over time. Combination 
therapy of IVbr and STTA was able to stabilize IOI and prevent its 
recurrence. Combination therapy of IVbr and STTA appears reasonable 
and useful according to the LFP flare scores in patients with AMD for 

Fig. 2. (A) Two weeks after the first injection of 
brolucizumab, the patient’s logarithm of the mini-
mum angle of resolution (logMAR) VA had decreased 
to 0.40 (Snellen equivalent: 20/50) due to intraocular 
inflammation (IOI). Horizontal (B) and vertical (C) 
optical coherence tomography showed a decrease in 
the SRD. (D) The laser flare-cell photometer (LFP) 
shows an increased value of 51.2 photon count/ms 
(pc/ms). (E,F,G) Three days after sub-Tenon’s injec-
tion of 20 mg triamcinolone acetonide (STTA) and 
0.1% fluorometholone eye drops, her logMAR VA had 
slightly improved to 0.22 (20/33) with remnant 
shallow SRD on OCT. (H) The LFP flare decreased to 
30.3 pc/ms. (I,J,K) Two weeks after STTA adminis-
tration, her logMAR VA had recovered to 0.15 log-
MAR VA (20/28). Horizontal (J) and vertical (K) OCT 
show the resolution of SRD. (L) The LFP flare 
decreased further to 17.9 pc/ms. (M,N,O) Eight weeks 
after the injection of brolucizumab, the logMAR VA 
improved to − 0.18 (20/13) with dry macula on OCT. 
(P) The LFP flare is 12.2 pc/ms.   
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long-term follow up. 

5. Patient consent 

After the potential risks and benefits were explained in detail, this 
patient provided her written informed consent to undergo the treatment 
and be included in a retrospective chart review with permission for the 
publication of all images. This case report does not contain any personal 
information that could identify the patient. 
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Fig. 4. The graph shows the changes in the laser flare-cell photometer (LFP) 
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VA) during follow-up. IOI occurred two weeks after intravitreal brolucizumab 
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respectively. LFP = laser flare-cell photometer; pc/ms = photon count/ms; 
logMAR VA = logarithm of the minimum angle of resolution visual acuity; IVbr 
= intravitreal brolucizumab injection; STTA = sub-Tenon’s injection of 20 mg 
triamcinolone acetonide. 

Table 1 
The LFP flare score and the flare grade during follow-up.  

Time after 
treatment 

LFP flare score 
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SUN Corresponding 
figures 

cell flare vitreous 
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