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ABSTRACT

Purpose: To report the ocular and systemic adverse events in eyes receiving 210 intravitreal ziv-aflibercept (IVZ)
injections.

Methods: Medical records of patients who received 210 IVZ for various chorioretinal conditions with minimum
follow up period of 12 months were retrospectively analysed. These eyes received standard dose of IVZ (1.25 mg/
0.05 ml) on pro-re-nata (PRN) or treat and extend (T&E) protocol. The primary study outcome was ocular and systemic
adverse events related to IVZ injections whereas secondary outcomes were change in best corrected visual acuity
(BCVA) and central macular thickness (CMT) on optical coherence tomography (OCT) at last visit compared to
baseline. Comparison of BCVA and CMT at baseline and final visit was done using paired t-test.

Results: A total of 94 eyes which received a mean + standard deviation (mean+SD = 14.4 + 4.6) IVZ injections were
studied. A total of 41 eyes were treatment naive whereas 53 eyes received intravitreal injections in the past with last
injection at least 3 months prior. Mean (+SD) follow up period was 26.7 + 8.7 months. Ocular adverse events were
limited with a case each of acute iridocyclitis, endophthalmitis, cataract progression and early epiretinal membrane
formation. No systemic events were recorded within a month of IVZ injection. There was a significant improvement in
BCVA (p = 0.001) and change in CMT (p = 0.001) at last visit.

Conclusion: Ocular use of ziv-aflibercept is safe with limited ocular and systemic side effects. Multiple
injections of IVZ can be used in various chorioretinal diseases over the long term.

Keywords: Intravitreal ziv, aflibercept (IVZ), Diabetic macular edema (DME), Neovascular age related macular
degeneration (n, AMD), retinal venous occlusion (RVO), Ziv, aflibercept

INTRODUCTION

Anti-vascular endothelial growth factors (VEGF)
agents have become the treatment of choice for var-
ious chorioretinal pathologies including neovascular
age-related macular degeneration (n-AMD), retinal

vascular diseases such as diabetic macular edema
(DME), retinal vein occlusions (RVO), and choroidal
neovascular membrane (CNVM) due to varied
etiologies.l_4 Bevacizumab (Avastin; Genentech,
Inc.,, San Francisco, CA), Ranibizumab (Lucentis;
Genentech, Inc., San Francisco, CA), and aflibercept
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(Eylea; Regeneron Pharmaceuticals, Inc., Tarrytown,
NY) are the currently available drugs for intraocular
use among which the use of bevacizumab usage is
still off-label.'™

Ziv-aflibercept (Zaltrap; Sanofi-Aventis U.S. LLC,
Bridgewater, NJ) was introduced in clinical practice
few years back as an intravenous formulation for meta-
static colorectal cancer.” The adoption of ziv-aflibercept
in ophthalmic practice was on similar lines as bevacizu-
mab. High osmolarity of the drug in comparison to
aflibercept led to initial safety concerns, however, ani-
mal, cell culture and short-term human studies based on
electroretinography (ERG) and other anatomical tests
revealed no significant retinal toxicity.>® A recent pub-
lication, which tested the safety profile of intravitreal
ziv-aflibercept (IVZ) in albino rabbit eyes showed no
structural or functional loss, albeit a mild retinal stress
evident on immunohistochemistry, which the authors
suggested may not be clinically significant.’

Since then, IVZ has been used in multiple disease
entities and reports have shown 1-2 year outcomes of
IVZ in AMD, DME and RVO.'"® We earlier pub-
lished the data of a large cohort showing safety pro-
file and efficacy of 5914 injections with treating
centres distributed throughout the world."* The ocu-
lar and systemic side effects with IVZ were similar to
the side effect profile of other anti VEGF drugs.'*"
Though these previous reports included relatively
large number of patients, we sought to understand
the effect of multiple injections and/or the cumulative
dose effect of IVZ in eyes over a long period. The half-
life of anti-VEGF in mouse models, primates and
human eyes is relatively less and varies for different
anti-VEGF injections with half-life ranging from 3 to
9 days.'® In view of the short half-life of these anti-
VEGEF agents in vitreous cavity, any cumulative effect
is probably less likely. We here analyse the safety and
visual outcomes of patients who received at least 10
IVZ injections in various chorioretinal diseases.

METHODS

This was a multicentric, retrospective study, which
included patients from centres in India, Lebanon,
Ghana and Dominican Republic. The Ethics commit-
tee and Institutional review board approval was
obtained from the respective sites. A written informed
consent was obtained from each patient who also
included the risk and benefits along with the off-
label use of IVZ.

Patients who received at least 10 IVZ injections with
a minimum follow up of 12 months were included.
These eyes were either treatment naive or had received
any anti-VEGF agent or laser photocoagulation at least
3 months prior to inclusion in the study. Patients with
significant media haze due to either advanced cataract
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and/or vitreous haemorrhage hampering the view of
fundus and OCT acquisition were excluded.

Demographic details (age, gender), disease
pathology, number of IVZ injections and duration
of follow up and OCT parameters were recorded
and analysed. The history of previous ocular dis-
ease such as glaucoma or ocular hypertension, cat-
aract (with grading) was recorded. Moreover, prior
medical history for instance, the presence of dia-
betes mellitus, hypertension, coronary artery dis-
ease and prior surgical history was elicited.
A comprehensive ocular examination was per-
formed for each patient, which included best cor-
rected visual acuity (BCVA), slit lamp
biomicroscopy, intraocular pressure (IOP) and opti-
cal coherence tomography (OCT) at baseline and
follow up visits. BCVA was recorded using ETDRS
R chart (Precision Vision, La Salle, Illinois, USA) in
Lebanon while Snellen chart was used in other cen-
tres. BCVA in Snellen chart was later converted to
Logarithm of the Minimum Angle of Resolution
(logMAR) for statistical analysis.

OCT measurements included central macular
thickness (CMT) at baseline and subsequent follow
up visits. CMT was measured as perpendicular dis-
tance between internal limiting membrane (ILM) and
retinal pigment epithelium (RPE) at the centre of
fovea. OCT measurements were performed using
OCT 3D OCT-2000 FA plus Topcon (Topcon, Tokyo,
Japan) in Lebanon, Cirrus (Carl Zeiss Meditec,
Dublin, California, USA) in Ghana, Dominican
Republic and two centres in India. The rest of the
two centres in India used OCT (SS-OCT; Topcon
DRI OCT Triton ® plus, Japan). In view of a small
difference of CMT measurements among the different
OCT machines as shown in previous publications,
a correction factor of +11.9u and +10.2u was added
to OCT 3D (OCT-2000 FA plus Topcon) and Topcon
(DRI OCT Triton) to match Cirrus (Carl Zeiss
Meditec, California, USA) measurements.'” ™’

Aliquoting of IVZ was done under sterile conditions
and this has been dealt in detail in our previous
publication.'* Using 29 or 30 gauge needle, 1.25 mg/
0.05 ml IVZ was injected into vitreous cavity 3.5-4 mm
from limbus in inferotemporal or superotemporal quad-
rant. None of the treating centres used any prophylactic
antibiotics. Follow up visit was performed at 1 week and
1 month after the injections to look for intraocular inflam-
mation and IOP spike. OCT was performed at 1-month
follow up visit. Patients were treated on pro-re-nata or
treat and extend protocol based on the discretion of the
treating physician. Safety analysis of the drug was per-
formed by tabulating any ocular or systemic side effect
occurring within a month of administration of IVZ.
Primary outcome of the study was the ocular and sys-
temic side effects related to IVZ injections and secondary
outcomes were analysis of functional and anatomical
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outcomes seen as a change in BCVA and CMT,
respectively.

Statistical analysis was done using Statistical
Package for the Social Sciences (SPSS) version 23.
Continuous data were recorded as mean =+ standard
deviation (SD). Paired t test was used to compare
BCVA and OCT parameters at baseline and final
visit. Only p values <0.05 were considered significant.

RESULTS

A total of 94 eyes of 94 patients were included in this
retrospective study. Mean age was 67.96 + 11.84 years
with a male predominance (55 eyes; 58.5%). Among
them, 41 eyes were treatment naive whereas the rest of
the cohort had received anti-VEGF or steroid (either
intravitreal triamcinolone acetonide or dexamethasone
implant) or focal laser in the past with the last treatment
done at least 3 months prior. Mean duration of follow
up was 26.7 + 8.7 (range, 12-45 months).

Main aetiologies were AMD (50 eyes including 2
eyes with retinal angiomatous proliferation, RAP),
DME (16), RVO (BRVO, 8; CRVO, 7 eyes), polypoidal
choroidal vasculopathy (PCV, 4 eyes), CNVM due to
causes such as chronic central serous chorioretinopa-
thy (CSCR, 3 eyes), idiopathic (2), inflammatory (2), or
degenerative causes (angioid streaks, 1 eye) and
a case of peripapillary retinal capillary haemangioma
(1 eye). Among the 94 eyes, 16 patients had a previous
history of glaucoma or steroid response. Among
these, two had undergone glaucoma surgery (one
trabeculectomy and Ahmad glaucoma valve each)
prior to inclusion in the study. Six eyes developed
IOP elevation during the follow up period among
which four eyes had prior history of glaucoma or
steroid response. All but one eye were medically
managed with anti-glaucoma medications alone. The
details of patient requiring glaucoma surgery are
explained below.

Change in BCVA from baseline (0.79 = 0.58
logMAR) to last follow up visit (0.62 = 0.4 logMAR)
was statistically significant (p = 0.001). Similarly,
change in CMT was also significant (396.5 + 143.7n
vs. 253.2 + 69.3p; p = 0.001) at final visit compared to
baseline.

The ocular and systemic side effects post IVZ injec-
tions are explained below.

Epiretinal Membrane (ERM)

A patient with DME who received 22 IVZ injections
over 45 months was noted to have grade 1 ERM (fine,
superficial radiating inner retinal folds) during follow
up visits which was not clinically significant and was
therefore observed.”® BCVA improved from 1.3

logMAR at baseline to 0.4 logMAR at last visit with
a reduction in CMT from 581 to 326y.

Cataract Surgery

Another patient with DME who received a total of 13
IVZ injections over 19 months was noted to have
significant progression of cataract during the course
of treatment. Cataract surgery was performed after 8
IVZ injections. Surgery was uncomplicated with no
evidence of posterior capsular dehiscence. BCVA
improved from 0.48 to 0.32 logMAR at last visit.

Iridocyclitis

Another patient with DME developed acute anterior
uveitis (iridocyclitis) a week after the 12th IVZ injec-
tion. Upon treatment with topical corticosteroids and
mydriatics, complete resolution of iridocyclitis was
noted over a period of 3 weeks, and the patient
further received two more IVZ injections with no
adverse events.

Endophthalmitis

A patient with n-AMD and no known systemic illness
developed acute endophthalmitis 2 weeks after the
6th intravitreal injection. Vitreous biopsy along with
intravitreal antibiotics injection was performed.
Culture failed to show any growth. Pars plana vitrect-
omy and lensectomy were performed subsequently in
view of the dense vitreous opacities and cataract
respectively. Patient developed secondary glaucoma
during the follow up which was treated with topical
anti glaucoma medications initially. Later on, he
underwent secondary intraocular lens (IOL) implan-
tation and a tube shunt procedure in view of uncon-
trolled IOP. BCVA at baseline was 0.3 logMAR(20/40)
and declined on followup to 0.78 logMAR (20/120).
The patient received additional 8 IVZ injections dur-
ing subsequent follows up visits with no adverse
effects.

Deaths

Two deaths were noted in the entire cohort. There
was no evidence of vascular events such as cerebro-
vascular accidents or acute myocardial infarction in
these patients. Both patients were known cases of
diabetes mellitus (DM) and died due to DM related
complications — one due to chronic kidney disease
and other due to sepsis with death occurring 4 and
7 months post last IVZ injection respectively. In view
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of these deaths occurring after a prolonged duration
of IVZ administration, these events were not consid-
ered for inclusion in this study.

DISCUSSION

Ziv-aflibercept has been used in various ocular dis-
orders with reasonable success in the past.'®'**
Multiple centres particularly in developing countries
have started using IVZ in a variety of chorioretinal
conditions. In the present study, we studied the safety
outcomes and visual gains of eyes who received at
least 10 IVZ injections with a minimum follow up of
at least 12 months. There were two instances of
intraocular inflammation with one iridocyclitis mana-
ged with topical steroids alone whereas endophthal-
mitis was treated with vitreoretinal surgeries and
intraocular antibiotics. This rate (0.07%) is comparable
to the previous reports of injection related
endophthalmitis in a meta-analysis comparing the
endopthalmitis rates with bevacizumab, ranibizumab
and aflibercept (0.03-0.05%).' We reported one case
of endophthalmitis with an incidence rate of 0.08% in
our previous publication on IVZ safety analysis."*

Cataract progression after IVZ injections has been
rarely reported and is quite uncommon. In this study,
cataract progression was noted in one patient war-
ranting cataract surgery after eight IVZ injections
with good visual outcomes. There was no evidence
of any inadvertent iatrogenic posterior capsule injury.
Cataract formation can arise due to faulty technique
rather than the drug itself and have been reported
with bevacizumab, ranibizumab and aflibercept as
well in the past.**** Similarly, ERM formation could
have been an incidental finding and may not be
related to IVZ injections but due to pre-existing
DME. There are limited reports on the formation
and progression of ERM following intravitreal injec-
tions. Authors have shown a linear trend of ERM
progression over time in these eyes with n-AMD
receiving intravitreal injections.**

Four among 16 eyes (25%) with steroid response or
past history of glaucoma and 2 out of remaining 78
eyes (2.56%) developed 1IOP spike post IVZ injections.
This appears comparable to previous reports of IOP
rise following anti VEGF injections in eyes with glau-
coma or ocular hypertension (6.25-33%) and non-
glaucomatous eyes (1.6-7.1%).2>7*

There was a significant visual (BCVA gain) and ana-
tomical improvement (CMT reduction on OCT) over the
mean follow up period of 26.4 + 9.2 months. However,
due to lack of large number of patients in each subgroup,
aetiology wise sub-analysis was not preformed.

Multiple studies including publications from our
group have shown a good safety profile of IVZ in
conditions such as AMD, DME, RVO or CNVM due
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to other causes over 1-2 years. Different studies have
used doses of IVZ varying from 1.25 mg/0.05 ml to
2.5 mg/0.1 ml in AMD, DME and RVO. Dose of
1.25 mg is the most commonly used in clinical prac-
tice as well as in our scenario. Therefore, the safety
profile of only 1.25 mg was assessed in this study. The
ocular and systemic adverse effects of multiple num-
ber of intravitreal injections (210 in this instance)
especially due to cumulative dose is less likely in
view of short half-life of these anti VEGF drugs.

The study was a retrospective study, therefore,
data collection could not have been as stringent as
seen in prospective studies. Data about the systemic
side effects could have been skewed towards under-
reporting. Moreover, practice patterns were different
due to the involvement of multiple -centres.
Electrophysiological tests including ERG were not
done routinely in all cases.

To conclude, ziv-aflibercept injected intravitreally
is safe and can be used repetitively in multiple chor-
ioretinal diseases over the long term. Ocular and sys-
temic adverse reactions are rare and prompt diagnosis
and treatment can be helpful in visual and anatomical
recovery. This study adds to the limited literature
available about the safety and efficacy of multiple
IVZ injections.
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