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Sterile Inflammation after Intravitreal Injection of Aflibercept in a
Korean Population

Ju Young Kim, Yong Sung You, Oh Woong Kwon, Soon Hyun Kim

Nune Eye Hospital, Seoul, Korea

Purpose: To report the frequency and clinical features of sterile inflammation after intravitreal aflibercept injec-

tion in a Korean population.

Methods: A single-center, retrospective study was performed in patients who received intravitreal aflibercept

from July 2013 through January 2015.

Results: A total of four cases of post-injection sterile inflammation were identified from 723 aflibercept injections
in 233 patients. Patients presented 1 to 13 days after intravitreal aflibercept injection (mean, 5 days). The mean
baseline visual acuity was 20 / 60, which decreased to 20 / 112 at diagnosis but ultimately recovered to 20 /
60. Three cases had inflammatory cells in the anterior chamber (mean, 2.25+; range, 0 to 4+), and all cases
had vitritis (mean, 3+; range, 2+ to 4+). No patients had pain. Only one patient underwent anterior chamber
sampling (culture negative) and injection of antibiotics. Three of four patients were treated with a topical ste-
roid, and all experienced improvement in their symptoms and signs of inflammation.

Conclusions: The overall incidence of sterile inflammation after intravitreal aflibercept injection in a Korean
population was 4 of 723 injections (0.55%), or 4 of 233 patients (1.79%). Sterile inflammation after intravitreal
aflibercept injection typically presents without pain, and the visual outcomes are generally favorable.
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The intravitreal injection of anti-vascular endothelial
growth factor (VEGF) agents is remarkably effective for
many retinal diseases, including neovascular age-related
macular degeneration (AMD), macular edema following
retinal vein occlusion, and diabetic macular edema [1-8].

Recently, a new anti-VEGF agent, aflibercept (Eylea; Re-
generon, Tarrytown, NY, USA), was introduced for treat-
ment of several retinal diseases. Aflibercept is a soluble de-

Received: February 17,2015  Accepted: March 23, 2015
Corresponding Author: Soon Hyun Kim, MD, PhD. Nune Eye Hospital,

#404 Seolleung-ro, Gangnam-gu, Seoul 06198, Korea. Tel: 82-2-1661-
1175, Fax: 82-2-2086-7779, E-mail: kim144l@gmail.com

© 2015 The Korean Ophthalmological Society

coy receptor fusion protein, consisting of portions of two
VEGEF receptors, VEGFR-1 and VEGFR-2, which binds to
all isoforms of VEGF-A, as well as placental growth fac-
tor, and blocks their activity [9]. Many studies have shown
that aflibercept is effective for neovascular AMD, retinal
vein occlusion, and diabetic macular edema [9-13].

However, several case series have reported sterile in-
flammation after intravitreal aflibercept injections in the
United States [14-16]. To our knowledge, there are no re-
ports about sterile inflammation after aflibercept injection
in Korea. The purpose of this retrospective case series was
to describe the frequency, clinical characteristics, and
treatment of sterile inflammation after intravitreal afliber-
cept injection in a Korean population.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses
/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Materials and Methods

This study adhered to the ethical standards in the Decla-
ration of Helsinki. The medical records of all patients
treated by the retina specialists at Nune Eye Hospital
(Seoul, Korea) who developed sterile inflammation after
an intravitreal aflibercept injection between July 18, 2013
and January 19, 2015 were retrospectively reviewed.

All intravitreal injections of aflibercept were performed
under aseptic conditions in the operating room. After topi-
cal anesthesia using proparacaine (Alcaine; Alcon, Fort
Worth, TX, USA), the periocular skin, eyelids, and eye-
lashes were disinfected with 10% povidone-iodine swabs,
and a 5% povidone-iodine ophthalmic solution was applied
to the ocular surface. The intravitreal injection was per-
formed using a 30-gauge needle 3.0 to 3.5 mm posterior to
the limbus, depending on the patient’s phakic status. Pa-
tients received a 2 mg/0.05 mL intravitreal aflibercept in-
jection. After intravitreal injection, moxifloxacin ophthal-
mic solution (Vigamox, Alcon) and topical steroid
eyedrops (prednisolone acetate 1% or flourometholone)
were administered four times a day for one week.

We collected the pre-injection data including the age and
sex of patients, the affected eye, phakic status, the number
of prior aflibercept and other anti-VEGF injections, the un-
derlying diagnosis, the pre-injection best-corrected visual
acuity (BCVA), and the pre-injection intraocular pressure
(IOP). Clinical presentation data were collected including
the date of presentation, BCVA, IOP, presence or absence
of pain, presenting symptoms and signs, and initial man-
agement. The clinical course, including the duration of re-
covery and the BCVA over time, was collected.

Snellen visual acuities were converted into the logarithm
of the minimal angle of resolution (logM AR) for statistical
analysis. A Wilcoxon signed ranked test was performed to
compare visual acuity between the baseline and post-injec-
tion time points. Statistical analyses were performed using
SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA). Statistical
significance was achieved when the p-value was less than
0.05.

Results

During the study period, a total of four cases of post-in-
jection sterile inflammation were identified from 723 af-
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libercept injections in 233 patients. Therefore, the incidence
of sterile inflammation after intravitreal aflibercept injection
was 0.55% of injections, or 1.79% of patients. The cases were
identified from patients of two retina specialists of Nune Eye
Hospital (total seven retina specialists). Cases 1 to 3 were
treated by OW Kwon and case 4 was treated by YS You.

The mean age at time of presentation with sterile inflam-
mation after aflibercept injection was 73 years (range, 53
to 86 years). All patients were male; three of the affected
eyes were on the right side and one was on the left side.
There was one phakic eye and three pseudophakic eyes.
The mean number of previous aflibercept injections was
5.75 (range, 3 to 10). No patient had a history of uveitis or
inflammation after intravitreal injection with another an-
ti-VEGF agent (bevacizumab and/or ranibizumab). Two
cases were diagnosed as choroidal neovascularization
(CNV), while the other two were diagnosed as polypoidal
choroidal vasculopathy (PCV).

In these cases, all patients complained of blurred vision
without pain. The inflammation reaction was identified a
mean of 5 days (range, 1 to 13 days) after the aflibercept
injection. The mean pre-injection BCVA was 0.48 logM AR
(range, 0.1 to 1.4). This changed to 0.75 logMAR (range, 0.1
to 1.7) after the injection, but this change was not signifi-
cant (p = 0.109). The mean pre-injection IOP was 14.25
mmHg (range, 8 to 19 mmHg). This changed to 16.75
mmHg (range, 7 to 26 mmHg) after the injection, but this
change was also not significant (p = 0.465). There was one
case (case 3) with an IOP >20 mmHg. Anterior inflamma-
tion was noted in three cases. Anterior chamber cells mea-
sured 0 to 4+ (mean, 2.25+). All cases presented with vitre-
ous inflammation. Vitreous cells measured 2+ to 4+ (mean,
34). Hypopyon and ciliary injection were not noted in any
cases. Aqueous humor sampling and intravitreal injection
of antibiotics were performed in one of four cases (case 1),
but the culture result was negative.

Three of these patients were treated with prednisolone
acetate 1% eye drops (Predforte, Alcon) or flourometho-
lone eye drops (Fumelon; Hanlim, Seoul, Korea). All cases
regained their pre-injection BCVA at a mean of 20.75 days
(range, 10 to 33 days) after the onset of inflammation. All
cases received at least one additional aflibercept injection.
The mean interval of retreatment was 5.5 weeks (range, 4
to 8 weeks). No cases retreated with aflibercept showed ev-
idence of recurrent inflammation. The specifics of these
data are summarized in Table 1.



Table 1. Summary of case characteristics
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Case A%:e)zlr) Eye Lens p?iI(())r. ;)/fd Base VA ];fe};i;? Pres VA (rnlrglf-’lg) A/C cells Vit cells V‘?dr:;l)lm
1 69/'M OD  Pseudo 7 0.63 2 0.125 20 4+ 3+ 33
2 84/M OS  Pseudo 10 0.04 4 0.02 14 3+ 2+ 10
3 53/M OD  Phakic 3 0.6 1 0.5 26 2+ 3+ 10
4 86/M OD  Pseudo 3 0.8 13 0.8 7 0 4+ 30

TAI = intravitreal aflibercept injection; VA = visual acuity; Pres VA = visual acuity on the day of presentation; IOP = intraocular pres-
sure; A/C = anterior chamber; Vit = vitreous; VA return = time (in days) for return of vision to baseline on the day of IAI; OD = right

eye; Pseudo = pseudophakia; OS = left eye.

Case 1

A 68-year-old man with a history of CNV secondary to
AMD treated with bevacizumab (right eye, OD) x50, ran-
ibizumab (OD) x22, and aflibercept (OD) x7 complained
of blurred vision without pain two days after his eighth in-
travitreal aflibercept injection (OD). The patient’s baseline
BCVA was 0.63 (Snellen visual acuity), which then
dropped to 0.125 after the aflibercept injection. On presen-
tation, there were 4+ anterior chamber cells and 3+ vitreal
cells in his right eye (Fig. 1A). An inflammatory strand in
the anterior chamber was identified (Fig. 1B). The fundus
showed haziness due to vitritis (Fig. 1C). We thought this
presentation might be caused by post-intravitreal injection
fungal endophthalmitis and performed aqueous humor
sampling and administered an intravitreal injection of an-
tibiotics (vancomycin 1.0 mg/0.1 mL, ceftazidime 2.25
mg/0.1 mL, and voriconazole 0.1 mg/0.1 mL) three days af-
ter the aflibercept injection. The patient was treated with
prednisolone acetate 1% eye drops (Predforte) every six
hours, moxifloxacin eye drops (Vigmox) every two hours,
and voriconazole tablets (Vfend 200 mg; Pfizer, New York,
NY, USA) 400 mg twice daily. The following day, the pa-
tient’s BCVA improved to 0.2, the anterior chamber cells
decreased to 2+, and the vitreous haziness decreased. The
results of aqueous humor sampling (smear and culture)
were negative, and treatment with voriconazole tablets was
discontinued. The symptoms and signs of inflammation
had gradually improved. Thirty-five days after the afliber-
cept injection, the anterior chamber and vitreous were
clear (Fig. 1D), and BCVA improved to 0.63. Finally, we
diagnosed this case as sterile inflammation after afliber-
cept injection. The patient received two additional afliber-
cept injections (OD, ninth and tenth injections), and
showed no post-injection inflammation.

Case 2

An 84-year-old man with a history of glaucoma and
PCV treated with bevacizumab (left eye, OS) x21, ranibi-
zumab (OS) x18, and aflibercept (OS) x10 complained of
blurred vision without pain four days after his eleventh in-
travitreal aflibercept injection (OS). The patient’s baseline
BCVA was 0.04, which dropped to 0.02 after the injection.
On presentation, the patient had 3+ anterior chamber cells
and 2+ vitreal cells. The fundus showed vitreous floaters at
the inferior equator. We thought this case might be due to
sterile inflammation. The patient was treated with flouro-
metholone eye drops every two hours and prednisolone
(Solondo; Yuhan, Seoul, Korea) 20 mg orally daily, instead

Fig. 1. Fundus photo images and a slit lamp photo image of a
69-year-old male patient (case 1). (A) Baseline fundus photo im-
age, taken prior to the eighth intravitreal aflibercept injection.
(B) Slit-lamp photo image. (C) Fundus photo image on the day of
presentation. (D) Fundus photo image after resolution of inflam-
mation.
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of prednisolone acetate eye drops, because he had been
treated for glaucoma and had a history of steroid response
(in particular, prednisolone acetate 1% eye drops). Fourteen
days after the aflibercept injection, the anterior chamber
and vitreous were clear, and the patient’s BCVA improved
to 0.04. The patient received two additional aflibercept in-
jections (OD, twelfth and thirteenth injections), and showed
no post-injection inflammation.

Case 3

When a 53-year-old man with a history of CNV second-
ary to AMD treated with bevacizumab (OD) x1, ranibi-
zumab (OD) x3, and aflibercept x3 came to the Nune Eye
Hospital for his next-day follow-up after the fourth afliber-
cept injection (OD), post-injection inflammation was iden-
tified. The patient’s baseline BCVA was 0.6, which
dropped to 0.5 after the injection. On presentation, he had
2+ anterior chamber cells and 3+ vitreal cells. Vitreous
opacity was also identified. Baseline IOP was 16 mmHg
(OD), which elevated to 26 mmHg (OD). The patient did
not complain of ocular pain. We diagnosed this case as
sterile inflammation with elevated IOP and treated the pa-
tient with prednisolone acetate 1% eye drops every two
hours and dorzolamide 2%/timolol 0.5% eye drops (Low-
iop, Hanlim) twice daily. On the eleventh day after the
fourth aflibercept injection (OD), the signs and symptoms
of inflammation had disappeared, IOP had decreased to 13
mmHg, and the patient’s BCVA improved to 0.6. The pa-
tient received one additional aflibercept injection (OD, fifth
injection) without incident.

Case 4

An 86-year-old man with a history of PCV treated with
bevacizumab (OD) x1, ranibizumab (OD) x9, and afliber-
cept (OD) %3 complained of a floater (OD) without pain 13
days after his fourth aflibercept injection (OD). The pa-
tient’s baseline BCVA was 0.1, and this did not change. He
had 4+ vitreal cells, but there were no anterior chamber
cells. Vitreous opacity was identified on fundus exam.
There was no retinal tear on the fundus exam. The patient
was observed with topical steroid treatment. Forty-three
days after the fourth aflibercept injection, the signs and
symptoms of vitritis spontaneously disappeared. We
thought this case might be due to sterile inflammation. The
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patient received one additional aflibercept injection (OD,
fifth injection) without incident.

Discussion

Sterile inflammation after intravitreal aflibercept injec-
tion was first reported by Hahn et al. [14] in a nonconsecu-
tive series of 15 cases gathered by the Therapeutic Surveil-
lance Subcommittee of the American Society of Retina
Specialists. All but one patient experienced symptoms
within three days of the injection. In this case series, 9 of
15 cases (60%) presented with pain, and 6 cases (40%) pre-
sented with redness. Visual acuity had generally recovered
to baseline levels within one month.

Goldberg et al. [16] reported on the frequency and clini-
cal characteristics of sterile inflammation after intravitreal
aflibercept injections. A total of 20 cases of post-injection
sterile inflammation were identified in 5,356 aflibercept in-
jections (overall incidence: 0.37% per injection). The pa-
tients presented 1 to 13 days after their aflibercept injec-
tions, and all noted decreased visual acuity. Only 3 cases
had pain (15%), and 2 cases had conjunctival injections
(10%). All patients were managed with frequent topical
steroids, and all except one patient regained their baseline
visual acuity.

Fine et al. [15] published a report on 28 cases of sterile
inflammation after a total of 5,905 aflibercept injections
(overall incidence: 0.47% per injection). The inflammation
was identified 1 to 40 days after the injection. The mean
visual acuity dropped at presentation but almost fully re-
covered after the first month. Pain was identified in 11 of
the 28 cases (39%). Visual acuity and inflammation re-
turned to baseline within one month with topical steroid
treatment in most cases.

This case series showed the incidence and characteristics
of sterile inflammation in four eyes after 723 aflibercept
injections in 233 Korean patients. The overall incidence of
sterile inflammation was 0.55% of injections, or 1.79% of
patients. This incidence rate is a little higher than previous
studies of sterile inflammation after aflibercept injections,
but the difference is not significant. There were no cases
with ocular pain in this study. While this result is inconsis-
tent with previous studies, the difference is likely because
our study group was too small. Interestingly, case 4 was
not treated with a topical steroid, and the patient improved



spontancously. In this study, the inflammation was identi-
fied at 1 to 7 days (mean, 3.5 days) after the aflibercept in-
jection and improved within 10 to 33 days (mean, 20.75
days). This result was consistent with previous studies. In
the present study, all cases received at least one additional
aflibercept injection after the inflammation resolved, and
there were no cases with recurrent post-injection inflam-
mation. Similarly, recurrent post-injection inflammation
was found to be uncommon in previous studies [15,16].

Inflammatory reactions have been reported after intrav-
itreal injections with two other commonly used anti-VEGF
agents, ranibizumab and bevacizumab [17-19]. In phase 3
trials (MARINA and ANCHOR) of ranibizumab monthly
injections for AMD, the incidence of uveitis with endoph-
thalmitis was 0.05% of injections [1,2]. In several retro-
spective studies, the incidence of sterile endophthalmitis
has been found to be between 0.09% and 1.1% of bevaci-
zumab injections [20-22]. In the phase 3 comparison study
of ranibizumab and bevacizumab for neovascular AMD
(CATT trial), the incidence of pseudo-endophthalmitis was
0.17% of both bevacizumab and ranibizumab injections [5].

The mechanism of sterile inflammation after the injec-
tion of an anti-VEGF agent has not yet been determined;
however, a variety of theories have been advanced to ex-
plain sterile inflammation. One such theory focuses on a
problem with the vehicle formulation. In the FOCUS study
of ranibizumab, the incidence of presumed endophthalmi-
tis was 5.7% of patients [23]. The manufacturer switched
from a lyophilized formulation to a liquid formulation,
and the incidence of inflammatory reactions decreased.
Another theory is increased immunogenicity of the thera-
peutic agents [24]. The immunogenicity of aflibercept was
evaluated in the serum of patients in phase 3 trials and
found to be approximately 1% to 3%, so there exists a
measurable rate of immune reaction against this agent in
humans (Aflibercept, Food and Drug Administration pack-
age insert, http://www.regeneron.com/Eylea/eylea-fpi.pdf).
Drug impurities due to defects of manufacturing may be
another reason for increased immunogenicity. Clustering
around specific lot numbers was reported by Hahn et al.
[14] and Fine et al. [15] This clustering is suspected to be
due to a manufacturing defect. In this retrospective study,
we did not check the lot numbers of the administered af-
libercept; therefore, we are unable to confirm a clustering
outbreak.

This study has several limitations. It was a small, retro-
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spective case series. Therefore, we could have missed ster-
ile inflammation cases after aflibercept injections due to
physician omission and non-detection. These errors could
lead to an underestimated incidence rate. Moreover, these
cases had not been treated by a defined clinical protocol.
Because of the different treatment for each patient, there
may be an error in the analysis of the outcomes. Finally,
case 1 was treated with an intravitreal antibiotic injection
and systemic antifungal agent. Culture-negative infectious
endophthalmitis cannot be ruled out as the cause of symp-
toms in this case.

In conclusion, the overall incidence of sterile inflamma-
tion after intravitreal aflibercept injections in a Korean
population was 4 of 723 injections (0.55%), or 4 of 233 pa-
tients (1.79%). Sterile inflammation after intravitreal af-
libercept injection typically presents without pain, and vi-
sual outcomes are generally favorable. We also found that
aflibercept retreatment after recovery from sterile inflam-
mation was generally safe. Further study is needed to in-
vestigate the causes of sterile inflammation after afliber-
cept injections.
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