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Purpose: Antivascular endothelial growth factor injection is the mainstay of treating neovascular
age-related macular degeneration (AMD). Previous studies have shown that switching treatment
from ranibizumab to aflibercept led to an improvement in eyes with recalcitrant activity. Herein,
we identify a unique subset of patients whose eyes with neovascular AMD were previously well
controlled with ranibizumab injections were then worsened after being switched to aflibercept.
Methods: This is a retrospective interventional case series. Eyes with neovascular AMD,
previously well controlled with monthly injections of ranibizumab, which then developed
worsening of subretinal fluid after being switched to aflibercept were included.

Results: A total of 17 eyes were included. All eyes developed increased subretinal fluid when
switched from ranibizumab to aflibercept. Fourteen patients were switched back to ranibizumab
after a single injection of aflibercept and had subsequent rapid resolution of subretinal fluid.
Three patients continued with monthly aflibercept injections for two subsequent months and
demonstrated the persistence of the increased subretinal fluid until they were switched back
to treatment with ranibizumab at which time the fluid resolved. No eye had persistent decline
in visual acuity.

Conclusion: Switching from intravitreal ranibizumab to aflibercept in eyes with well-controlled
neovascular AMD may result in worsening in a subset of patients and resolves when therapy
is switched back to ranibizumab.
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Introduction
Age-related macular degeneration (AMD) is the leading cause of legal blindness in
the US.'? Neovascular AMD may cause vision loss secondary to subretinal fluid,
hemorrhage, intraretinal edema, or scarring.’ It is well established that vision loss from
neovascular AMD is dramatically reduced in eyes treated with intravitreal injections
of antibodies that target vascular endothelial growth factor (VEGF).*¢

Several groups have reported on patients treated with intravitreal ranibizumab
or bevacizumab who have a good initial response with resolution of subretinal or
intraretinal fluid, but then later become resistant to continued treatment with these agents
and develop recurrent exudation with vision loss.” The mechanism of this acquired
recalcitrance to treatment is not known, but tachyphylaxis has been suggested.”” It has
been reported that switching from one anti-VEGF medication to another may lead to
a favorable result with improvement in vision and resolution of fluid.!
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Recent reports have shown that switching treatment from
bevacizumab or ranibizumab to aflibercept led to an improved
response with decreased exudation in patients refractory to
their prior treatment with other anti-VEGF drugs.''"'> Afliber-
cept is a protein that is constructed by fusion of the second
binding domain of the receptor VEGFR1 and the third binding
domain of the receptor VEGFR?2 to the crystalline portion of
IgG1. It has been reported that aflibercept has a higher affinity
for VEGF than both bevacizumab and ranibizumab, ' and this
may explain its improved effect when injected in patients who
have developed apparent resistance to these other agents.

Combined with a higher affinity for VEGF, aflibercept
also has a longer intravitreal half-life than ranibizumab.'¢!”
These factors have led investigators to examine the ability
to extend treatment intervals beyond 1 month in eyes treated
with aflibercept. Noninferiority has been demonstrated in
eyes treated with three initial monthly injections of 2 mg
aflibercept, followed by injections every 8 weeks, when
compared with monthly treatments of ranibizumab.'®

In this study, we present a series of patients whose eyes
with neovascular AMD were well controlled for a minimum
of 12 months with intravitreal ranibizumab therapy and were
switched to intravitreal aflibercept in an effort to extend treat-
ment intervals. This subset of eyes showed immediate clinical
worsening with recurrence of subretinal fluid after a single
treatment with aflibercept given within 4-5 weeks of the
preceding ranibizumab injection. This is a unique subgroup
of patients whose characteristics have not been previously
reported. All patients were switched back to ranibizumab,
and there was subsequent resolution of subretinal fluid and a
return to baseline vision. Of note, this study does not aim to
determine the incidence of this phenomenon nor to compare
with patients who did well with conversion — it is a case series
to demonstrate that worsening with aflibercept is a possibility
in some unique patients.

Methods

This interventional retrospective case series included an analy-
sis of 17 eyes from 17 patients from one tertiary vitreoretinal
care center between June 2011 and May 2013. All eyes were
well controlled (defined as having no identifiable subretinal or
intraretinal fluid on optical coherence tomography) after being
treated with monthly intravitreal injections of ranibizumab for a
minimum of 12 months prior to switching to intravitreal afliber-
cept. Exclusion criteria included poor control with ranibizumab,
best corrected visual acuity (VA) of =20/200 in the treated eye,
history of diabetic macular edema or retinal vein occlusion, and
prior treatment other than intravitreal anti-VEGF therapy.

Institutional review board approval for the data collection
and study was granted by Western Institutional Review Board.
All patients underwent a thorough informed consent process
for each intravitreal injection. The study was conducted in
a HIPAA (Health Insurance Portability and Accountability
Act) compliant fashion, and research adhered to the tenets of
the Declaration of Helsinki. The data collected included sex,
age, VA, dates of treatment, phakic status, and central macular
thickness (CMT). All measurements of CMT were made on
Heidelberg optical coherence tomography. Statistical analysis
was performed using paired Student’s ¢-tests and Pearson cor-
relations using STATA software Version 13 (StataCorp LP,
College Station, TX, USA).

Results

A total of 17 eyes from 17 patients met the inclusion criteria.
The mean age of the patient was 80 years (range, 58-89 years),
and the series included ten men and seven women. Three eyes
were phakic, and 14 eyes were pseudophakic. All study eyes
received at least 12 prior intravitreal injections of ranibizumab
with an average of 17 injections of ranibizumab (range, 12-29)
having been given prior to switching to aflibercept. In the
12 months prior to switching to aflibercept, no eyes included in
the study had evidence of subretinal hemorrhage or subretinal
fluid but were being managed with monthly maintenance
injections. No eyes in the study had prior treatment with any
modality other than anti-VEGF therapy.

The switch to aflibercept occurred in all patients within
4-5 weeks after the preceding treatment with ranibizumab
(Figure 1). All patients were then seen 4-5 weeks later for
follow-up subsequent to switching medication. There was no
evidence of inflammation following the change in any treated
eyes. The mean CMT on the day of switching to aflibercept
was 270.1£34.8 um (range, 223-318 um). At 1-month
follow-up, all patients had increased intraretinal/subretinal
fluid, with an increase in mean CMT to 414.5£75.8 um
(range, 291-549 um, P<<0.001).

Because of the development of increased subretinal fluid
after switching to aflibercept, 14 eyes in this study were
switched back to ranibizumab at the 1-month follow-up
visit. In these eyes, 1 month following the return to ranibi-
zumab therapy, there was a decrease in the mean CMT
to 327.1£98.9 um (range, 223-509 um). At 3 months
following the return to ranibizumab therapy, the mean per-
centage change in CMT compared with the month prior to
switching to aflibercept was 1.8%*5.34% (range, —12.9% to
4.7%). There was no statistically significant difference in
the CMT compared with that seen in the month prior to
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Figure | Worsening neovascular age-related macular degeneration after switching from ranibizumab to aflibercept.

Notes: A 78-year-old man with neovascular age-related macular degeneration was well controlled with monthly ranibizumab intravitreal injections, with complete resolution
of subretinal fluid. (A, | month prior to conversion to aflibercept and B, the day of conversion to aflibercept). The patient was switched to aflibercept in an effort to
extend the intervals, but the subretinal fluid recurred. (C, | month after conversion to aflibercept). Three more injections of monthly aflibercept were attempted without
improvement (D—F). When he was switched back to ranibizumab, the subretinal fluid resolved (G, | month after reverting back to ranibizumab) and continued to do well
on ranibizumab (H, 2 months after reverting back to monthly ranibizumab). Visual acuity was stable at 20/30-20/40 throughout the course, and he continues to be well

controlled on monthly ranibizumab.

switching (P=0.29), and no measurable intraretinal/subretinal
fluid or hemorrhage was seen in any eye at the visit 3 months
after the return to ranibizumab therapy.

Symptoms of vision loss were experienced in six of
17 patients (35%) following the switch to aflibercept, all
of which resolved following the return to ranibizumab
therapy. The mean logMAR VA on the day of switching
to aflibercept was 0.411£0.17 (range, 0.699—0.097). The
mean logMAR VA at the 1-month postaflibercept injection
follow-up visit was 0.5240.14 (range, 0.699-0.301, P<<0.01).
Vision had returned to baseline by 3 months following the
return to ranibizumab, with a mean logMAR VA 0.405+0.17
(range, 0.70-0.097, P=0.34). A significant negative correla-
tion was found between VA at the time of treatment with
aflibercept and the change in VA between the time of afliber-
cept injection and 1 month later (r=—0.66, P=0.004).

Despite the recurrence of subretinal fluid following the
switch to aflibercept, three eyes received two more consecu-
tive monthly treatments of aflibercept. The average increase
in mean CMT in these eyes 1 month after the change to

aflibercept was 260+72.2 um (range, 206342 um). During
the subsequent 2 months of aflibercept therapy, the mean
CMT improved minimally (range, —8.2 um to 3.1%). One
month following the eventual return to treatment with
ranibizumab, the mean CMT in these eyes decreased by
250427.87 um (range, 206—342 um, P=0.004). Following the
return to treatment with intravitreal ranibizumab, all patients
had a return to baseline CMT by 3 months, with a mean
change of —14+18.5 um (range, —33 um to 4 um, P=0.32)
compared with the CMT prior to the switch.

Discussion

In this retrospective, observational case series, we report
on a small group of patients who developed a worsening of
exudation and some loss of vision following a change in intra-
vitreal therapy from ranibizumab to aflibercept. This change
rapidly resolved after the return to treatment with intravitreal
ranibizumab. Visual acuities were only mildly affected, with
less than half of the patients noting a symptomatic change.
However, there was a negative correlation between VA prior
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to the switch and change in vision 1 month following the
switch. Those with better VA likely had more vision to lose,
although no definite conclusion can be drawn from such a
small number of patients. No patient in this series suffered
a subretinal hemorrhage after the switch, and all patients
returned to baseline VA within 3 months of returning to
ranibizumab therapy.

Several recent publications have reported on improve-
ment in subretinal fluid in patients switched from other
anti-VEGF therapies to aflibercept. Our series demonstrates
that there is a subset of patients who may have an opposite
response to such a change, particularly from ranibizumab
to aflibercept. The mechanism by which some patients
respond more favorably than others to such a switch
in medications is unknown. It is possible that there are
genetic variants in VEGF-A that may confer differences in
response to treatment. Abedi et al”® investigated this theory
and identified a single tagged-SNP, rs3025000, which
conferred a statistically significant difference in response
to treatment with either bevacizumab or ranibizumab. The
authors determined that a T allele (versus C) conferred an
odds ratio of ~3 in favor of being a positive responder to
treatment. It is possible that a genetic difference in our
cohort of patients accounts for their poor response to treat-
ment with aflibercept.

Conclusion

This study identifies for the first time a small subset of patients
who had an immediate clinical worsening of exudative AMD
after switching from intravitreal ranibizumab to intravitreal
aflibercept therapy. We agree with the previous reports that
most patients do well with conversion to aflibercept, but we
must be aware of this unique subset of patients who worsen.
Fortunately, we were able to demonstrate that this worsening
was reliably reversible and there was no persistent morbidity
after a return to ranibizumab therapy.
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