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Abstract
Aim  To evaluate 12-month outcome of intravitreal 
ziv-aflibercept (IVZ) therapy in eyes with neovascular 
age-related macular degeneration (nAMD) that are non-
responsive to bevacizumab and ranibizumab.
Methods  This retrospective study included 16 eyes (14 
patients) with nAMD who were on prior treatment with 
bevacizumab and ranibizumab and were treated with 
as-needed IVZ (1.25 mg/0.05 mL) for 12 months. The 
primary outcome measure was the mean change in best 
corrected visual acuity (BCVA) and secondary outcome 
measures included mean change in central macular 
thickness (CMT), retinal pigment epithelial detachment 
(RPED) heights, longest treatment free interval, presence 
of subretinal fluid (SRF) and intraretinal fluid (IRF) and 
adverse events.
Results  There was no change in the mean logarithm of 
minimum angle of resolution (logMAR) BCVA at baseline 
and following treatment with IVZ therapy (p=0.978). The 
mean number of IVZ injections during 12 months was 
5.9±3.3, and the mean number of antivascular endothelial 
growth factors (VEGFs) injections prior to switching to 
IVZ was 8.4±4.7. The mean treatment free interval was 
longer during IVZ therapy (114.4±67.1 days) compared 
with 76.3±54.6 days before IVZ therapy (p=0.03). Five 
(31.25%) eyes had visual gains of at least 0.1 logMAR, 3 
(18.75%) eyes had stable BCVA (within 0.1 logMAR) and 
8 (50%) eyes had BCVA decline of at least 0.1 logMAR. 
There was no significant difference in the mean CMT, 
RPED heights and presence of IRF and SRF at 12 months 
compared with baseline. No adverse events were noted.
Conclusion  IVZ increased the treatment free interval in 
non-responders but no significant change in visual and 
anatomic outcomes.

Introduction
Antivascular endothelial growth factors (anti-
VEGF) such as ranibizumab (Lucentis, Novartis, 
Basel, Switzerland), bevacizumab (Avastin, Genen-
tech, San Francisco, California, USA; used off label 
for intravitreal injection) and aflibercept (Eylea; 
Regeneron Pharmaceuticals, Tarrytown, New 
York, USA) are standard treatments of neovas-
cular age-related macular degeneration (nAMD). 
Non-response to anti-VEGF therapies do occur and 
can be attributed to primary failure, secondary fail-
ures or due to tachyphylaxis.1–5 The reported rate 
of non-response to ranibizumab, bevacizumab and 
aflibercept in nAMD varies and can occur in up to 
21% of eyes.2–6

Eyes with active nAMD who are non-respon-
sive to a particular intravitreal anti-VEGF may have 
favourable response by switching to alternative anti-
VEGF.4 5 7 Aflibercept has shown significant anatomic 
improvement in non-responders with many eyes 
having stable8–14 or improved vision.9 10 13 15 However, 
the high cost and the unavailability of aflibercept in 
many countries are major concerns. Bevacizumab is 
frequently used in low-income to middle-income 
countries because of its cost-effectiveness compared 
with ranibizumab and aflibercept. Ziv-aflibercept 
(Zaltrap; Regeneron, Tarrytown, New York, USA), an 
intravenous formulation of aflibercept with compa-
rable cost with bevacizumab, has been found to be 
safe and effective in short-term reports in patients 
with nAMD.16–18

The effect of ziv-aflibercept in patients with 
nAMD who are non-responsive to bevacizumab 
or ranibizumab is unknown. In this retrospective 
study, we seek to evaluate the 12-month outcome of 
ziv-aflibercept therapy in eyes with nAMD non-re-
sponsive to ranibizumab or bevacizumab.

Methods
In this retrospective two-centre study (LV Prasad Eye 
institute, India, and Rafic Hariri University Hospital, 
Lebanon), patients with nAMD, who are non-respon-
sive to intravitreal bevacizumab and ranibizumab and 
those who had been treated with intravitreal ziv-af-
libercept (IVZ)  from April 2014 to January 2016 
were included. This study adhered to the tenets of 
the Declaration of Helsinki and was approved by the 
institutional review boards (IRBs) of both centres. 
Off-label use of IVZ was also approved by the IRB of 
both centres.

Eligible patients are those with active nAMD 
who were non-responsive to bevacizumab or 
ranibizumab and switched to IVZ with a minimum 
follow-up of 12 months. All patients were treated 
on pro re nata (PRN) basis. Patients were reviewed 
monthly until the complete response, then every 
2 months until the recurrence. Non-response to 
anti-VEGF in this study was defined as decrease in 
central macular thickness (CMT) of less than 100 
microns, a new or expanding choroidal neovas-
cularisation  (CNV) or intraretinal fluid (IRF) or 
subretinal fluid (SRF) using spectral domain optical 
coherence tomography (SD-OCT) scanning after 
3 monthly anti-VEGF injections.1 3 All patients with 
CNV other than nAMD and disciform scar were 
excluded from this study.
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The clinical characteristics of the patients included age, sex, 
ethnicity, systemic comorbidities, affected eye, type, number and 
duration of previous anti-VEGF injections at baseline. Best corrected 
visual acuity (BCVA), CMT, presence of IRF or SRF and height of 
retinal pigment epithelial detachment (RPED). Longest treatment 
free interval (longest injection free interval) before switching to IVZ 
and during 12 months follow-up with IVZ therapy were recorded. 
The number of ziv-aflibercept injections and additional treatment 
while on IVZ, if any, were also recorded.

BCVA was assessed by Early Treatment Diabetic Retinop-
athy Study R chart (Precision Vision, La Salle, Illinois, USA) in 
Lebanon and Snellen charts in India. CMT is the mean thickness 
in the central 1000 µm diameter area and was done using optical 
coherence tomography (OCT) three-dimensional OCT-2000 
FA plus Topcon (Topcon, Tokyo, Japan) in Lebanon and Cirrus 
(Carl Zeiss Meditec, Dublin, California, USA) SD-OCT in India.

IVZ 1.25 mg/0.05 mL was given initially and on PRN basis. 
Re-treatment criteria for IVZ therapy were persistence of SRF 
or IRF.

Statistical analysis
SPSS V.24 was used for statistical analyses. Snellen visual acuities 
were converted to logarithm of minimum angle of resolu-
tion (logMAR) for statistical analysis. BCVAs from the baseline 
and at 12 months were compared. Categorical variables were 

compared using χ2, and continuous variables were  compared 
using the paired sample t-test. A p<0.05 was considered statis-
tically significant.

Results
Sixteen eyes of 14 patients (nine females and five males) with 
non-responsive active nAMD were treated with IVZ with 
a follow-up of 12 months. In this series, the mean age was 
67.1±11.5 years, with nine Indians and five Caucasians. The 
patients had the following systemic comorbidities: hypertension 
(8), diabetes mellitus (5), migraine (3) and dyslipidaemia (2). 
Four patients had history of cigarette smoking and one had cere-
brovascular accident previously. Twelve eyes were phakic, while 
four eyes had pseudophakia. Representative cases are shown as 
figures 1 and 2.

The mean (±SD) number of anti-VEGF injections and dura-
tion of treatment prior to switching to IVZ therapy were 
8.4±4.7 and 920.9±782 days, respectively (tables  1 and 2). 
There was no change in the mean logMAR BCVA at baseline and 
at 12 months following treatment with IVZ therapy (p=0.978). 
Only one (6.25%) eye had a Snellen BCVA gain of greater than 
three lines, while five (31.25%) eyes had visual gain of at least 
one line at 12 months. Eight (50%) eyes had a Snellen BCVA loss 
of at least one line and three (18.75%) eyes had a Snellen BCVA 

Figure 1  A 55-year-old female presented with vision loss in her right eye. She has received 3 monthly intravitreal bevacizumab injections without 
any significant improvement. Her visual acuity was 20/40 with persistent subretinal fluid (SRF) (A). She underwent single intravitreal ziv-aflibercept 
(IVZ) injection (1.25 mg/0.05 mL) and improved to 20/25 with complete resolution of SRF (B). She was on regular follow-up and had a recurrence 
(C) 4 months after the first IVZ and responded well to two more monthly IVZ injections (D). Four months after third IVZ injection, she had another 
recurrence (E) for which she was injected with 2 monthly IVZ injections. She maintained visual acuity of 20/25 at 12-month follow-up (F).
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loss of aleast 3 lines at 12 months. There was no statistically 
significant difference between the mean CMT at the final exam-
ination (248.7±146.5) compared with baseline (254.6±139.3)
(p=0.830).

Twelve of the 16 eyes had RPED at baseline. There was a reduc-
tion in the RPED height in 9 of the 12 eyes. Of the nine eyes with 
reduction in RPED heights, 3 (33.3%) had improvement in VA 
of at least 0.1 logMAR (approximately one line), 4 (44.4%) had 
vision worsened by at least 0.1 logMAR (approximately one line) 
and vision was maintained in 2 (22.2%). There was a reduction 
in the mean height of RPED at 12 months (162.69±183.4 µm) 
compared with baseline (198.69±210.4 µm) (p=0.075). There 
was a reduction in the presence of IRF and SRF at 12 months 
compared with baseline although the differences were not statis-
tically significant (table 1).

The mean number of IVZ injections per eye at 12 months was 
5.9±3.3, and two eyes received additional treatment: intravit-
real bevacizumab in one eye because of unavailability of IVZ and 
in combination with PDT in another eye due to poor response 
to IVZ.

The mean treatment free interval was longer during IVZ 
therapy (114.4±67.1 days) compared with  76.3±54.6 days 
before IVZ therapy (p=0.03). Median treatment free interval 
increased from 60 days before IVZ therapy to 90 days during 
IVZ therapy.

Discussion
Eyes with nAMD who are non-responsive to a particular anti-
VEGF may respond favourably by switching to another anti-
VEGF. Although there was significantly longer treatment free 
interval in this cohort of eyes who were switched to IVZ therapy, 
only one-third of eyes had improved Snellen visual acuity of at 
least one line, while 50% of the eyes had Snellen visual acuity 
loss of at least one line, at 1 year.

Aflibercept has shown good response to non-responders of 
other anti-VEGF therapy in eyes with nAMD.8–14 19–22While 
several reports have demonstrated good anatomic response with 
unchanged visual acuity on switching to aflibercept in non-re-
sponders,8 11 12 14 20 21 other reports have demonstrated in addi-
tion a significant improvement in visual acuity.9 10 13 19 22 In a 
retrospective review of 189 eyes (155 non-responders) with 
nAMD on treatment with ranibizumab and bevacizumab and 
switched to aflibercept, Chan et al reported significant improve-
ment in visual acuity, IRF and SRF and RPED heights, and 
volume at 6 months after the switch to aflibercept.9 Similarly, 
Chang et al noted improvement in visual acuity and central 
retinal thickness at 12 months after the switch to afliber-
cept.10 Hariri et al reported significant improvement in both 
the anatomic and visual outcome after 3 monthly injections of 
aflibercept in patients with suboptimal response to ranibizumab 

Figure 2  A 63-year-old male presented with a history of seven intravitreal ranibizumab injections and eight intravitreal bevacizumab injections 
for choroidal neovascularisation in his left eye. His visual acuity was 20/30 with active choroidal neovascularisation (A). He underwent 2 monthly 
intravitreal ziv-aflibercept (IVZ) (1.25 mg/0.05 mL) and recovered to 20/25 with no activity on optical coherence tomography (OCT) scan (B). He 
was under regular follow-up (C and D) and had recurrence at 8 months (E) with visual acuity of 20/63. He was treated with two IVZ injections and 
recovered visual acuity to 20/40 with improvement on OCT scan (F) with persistent activity.
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and bevacizumab.13 In this cohort of our patients, there was no 
significant improvement in visual acuity at 12 months following 
switch to IVZ. Similarly, others did not find significant improve-
ment in visual acuity in their group of patients who had been 
switched to aflibercept.8 11 12 14 20 21 23 The lack of significant 
improvement in anatomic and visual outcome in this series may 

be attributed to the chronic nature of their disease as confirmed 
by a long mean duration of follow-up of 921 days prior to 
switching to IVZ therapy.

A longer treatment free interval will result in a reduction in cost 
of the therapy for the patients and the health system as well as 
the reduction in risk associated with frequent injections.9 23 Chan  

Table 1  Clinical characteristics of eyes non-responsive to bevacizumab or ranibizumab

Parameter Results Sig. (two tailed)

No. of eyes 16 –

Affected eye (right/left) 7/9 –

Age, mean±SD(CI)(range), years 67.1±11.5(60.9 to 73.2)(55–87) –

Sex (M/F) 5/11 –

Race (Caucasian/Indian) 6/10 –

Previous treatment duration at baseline, mean±SD(CI)(range) 920.9±782(504.5 to 1337.3)(110–2640) –

Lens status, no. of eyes

Clear 4

Cataract 8

PCIOL (posterior chamber intraocular lens) 4

Previous treatment per eye, mean±SD (median, range)

Overall 8.4±4.7 (8, 2–19)

Bevacizumab 6.1±3.8 (5.5, 2–18)

Ranibizumab 2±2.6 (0.5, 0–7)

PDT (photodyanamic therapy) 0.25±0.4 (0, 0–1) –

No. of Intravitreal ziv-aflibercept injections per eye at 12 months, mean±SD(CI)(range) 5.9±3.2(4.2 to 7.6)(2–9) –

Additional treatment on intravitreal ziv-aflibercept, frequency (%)

PDT 3/16 (18.75)

Bevacizumab 1/16 (6.25)

Ranibizumab 1/16 (6.25)

Focal laser 1/16 (6.25)

Longest treatment free interval, mean±SD(CI)(range), days 0.032*

Prior to intravitreal ziv-aflibercept 76.3±54.6(47.2–105.3)(0–180)

During intravitreal ziv-aflibercept therapy at 12 months 114.4±67.1(78.6 to 150.1)(40–270)

BCVA, logMAR, mean±SD(CI)(range) 0.978*

Baseline 0.60±0.59(0.29 to 0.92)(0.1–2.2)

12 months 0.60±0.45(0.36 to 0.84)(0–1.5)

Visual acuity gain at 12 months, frequency (%)

At least one line 5/16 (31.25)

At least two lines 2/16 (12.5)

At least three lines 1/16 (6.25)

Visual acuity loss at 12 months, frequency (%)

At least one line 8/16 (50)

At least two lines 5/16 (31.25)

At least three lines 3/16 (18.75)

CMT, mean±SD, (range), (μm) .830*

Baseline 254.6±139.3(180.5–328.8)(100–572)

12 months 248.7±146.5(170.7–326.7)(54–655)

Presence of IRF, yes/no (%) 0.611†

Baseline 8/8 (50)

12 months 5/11 (31)

Presence of SRF, yes/no (%) 0.119†

Baseline 12/4 (75)

12 months 5/11 (31)

RPED height, mean±SD(CI),(range), μm 0.075*

Baseline 198.69±210.4(86.6 to 310.7),(0–807)

12 months 162.69±183.4(64.5 to 259.9),(0–762)

*aired sample t-test.
†χ2.
BCVA, best corrected visual acuity; CMT, central macular thickness; IRF, intraretinal fluid; logMAR, logarithm of minimum angle of resolution; RPED, retinal pigment epithelial 
detachment; SRF, subretinal fluid.
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et al reported a longer clinical benefit of aflibercept compared with 
ranibizumab and bevacizumab in their cohort of non-responders, 
and this could lead to reduction in the treatment burden and total 
cost of treatment with aflibercept due to greater interval between 
injections.9 Similarly, Yonekawa et al observed extension of treat-
ment interval on switching to aflibercept in patients with refractory 
nAMD.14 Hatz and Prünte have reported that the maximum recur-
rence-free treatment interval after switching from ranibizumab to 
aflibercept increased to at least 6 weeks in 35% of patients at 6 
months after the switch using a treat and extend protocol although 
visual acuity remained unchanged.23 In our cohort of patients who 
had been switched to IVZ therapy, 94% of eyes had treatment free 
interval of at least 60 days at 12 months after the switch. The exten-
sion of the treatment interval on switching to IVZ injection could 
be attributed to the natural history of the disease as our cohort had 
a long duration of treatment. Patients need less injections as the 
duration of disease and treatment increases. Compounded ziv-af-
libercept is much less expensive compared with aflibercept (US$50 
vs US$1980) and hence may lead to an almost 98% lower cost of 
treatment to individuals and the health system. This will be partic-
ularly beneficial in low-income to middle-income countries.

Aflibercept has been reported to be effective in treatment-resis-
tant RPEDs, although the long-term visual gain on flattening or 
reduction in RPED height is unknown.12 24–26 Patel et al reported 
near complete or complete flattening of RPED in three eyes with 
persistent RPED despite repeated injections with ranibizumab after 
3 months of switching to aflibercept.26 All three eyes had improve-
ment in their visual acuity.26 Broadhead et al reported significant 
reduction in RPED heights after 48 weeks of switching to afliber-
cept in eyes with treatment-resistant nAMD.24 The authors did not 
find significant correlation between reduction in RPED height and 
visual acuity changes.24 In this study visual acuity improved or was 
maintained in 56% of eyes who had reduction in RPED heights at 
12 months.

Limitations of our study include small sample size and retro-
spective nature. We did not evaluate OCT features to assess 
poor response in detail. ‘Non-response to previous anti-VEGF 
therapy probably could be due to under treatment (mean 8.4 

injections), due to lack of standardised protocol.’ Finally, the 
treatment protocol was as-needed, which has been previously 
shown to lead to a poorer visual outcome compared with ‘treat 
and extend’ or ‘monthly’.27

In conclusion, we report IVZ therapy as safe and effective in 
eyes with nAMD who are non-responsive to bevacizumab or 
ranibizumab. IVZ therapy extended the treatment free interval 
with maintenance of visual and anatomical outcome in such 
difficult situations. Off-label IVZ therapy can be considered as 
affordable and effective alternative to high-cost, approved anti-
VEGF therapies, especially in low-income countries. Studies 
with larger sample size and longer follow-up are warranted.
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