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SUMMARY
Polypoidal choroidal vasculopathy (PCV) is an exudative
maculopathy usually treated using photodynamic therapy
(PDT) and antivascular endothelial growth factor agents.
However, these cases may sometimes be refractory to
both PDT and ranibizumab or bevacizumab, and may
have persistent intra-retinal fluid. Recently, studies have
reported that aflibercept may be effective in such
resistant cases. However, high cost and limited
availability has restricted its use to only a few countries.
Ziv-aflibercept (Zaltrap), a systemic analogue of
aflibercept, has been tried recently and it has been
effective in macular oedema. We report a case of PCV
resistant to PDT and ranibizumab, which responded well
to intravitreal ziv-aflibercept.

BACKGROUND
Polypoidal choroidal vasculopathy (PCV) is an
exudative maculopathy with features similar to neo-
vascular AMD with subretinal haemorrhage,
pigment epithelial detachment (PED) and neuro-
sensory detachment.1 Available treatment options
are laser photocoagulation or photodynamic
therapy (PDT) along with anti-vascular endothelial
growth factor (VEGF) agents.2 The exudative
maculopathy in PCV may be refractory to
anti-VEGF treatment with monthly injections.
Ziv-aflibercept has been recently shown to be safe
and effective in macular diseases such as age-related
macular degeneration and macular oedema.3 In the
present case, the fluid was persistent in spite of
multiple prior ranibizumab injections. However,
after a single Zaltrap injection, the fluid disap-
peared completely.

CASE PRESENTATION
A 79-year-old man presented with symptoms of blur-
ring of vision in both eyes for 3 weeks.
Best-corrected visual acuity (BCVA) was 20/400 in
the right eye and 20/60 in the left eye. Intraocular
pressure measured with Goldmann applanation tono-
metry was 14 and 12, respectively, in the right and
left eye. The anterior segment examination was
within normal limits in both eyes except for early
nuclear sclerosis of the lens. Fundus examination was
normal in the left eye. However, the right eye
showed haemorrhagic PED and subretinal haemor-
rhage, and corresponding indocyanine green angiog-
raphy (ICG) showed a single polyp (figure 1). The
patient was advised PDTand intravitreal ranibizumab
injection in the right eye. One month after PDT and
injection, the BCVA in the right eye was 20/120. The
fundus showed hard exudates at the macula, and

subretinal haemorrhage. Optical coherence tomog-
raphy (OCT) at this presentation showed altered
foveal contour but no subretinal fluid. However, the
retinal pigment epithelium (RPE) was thick and ele-
vated. The patient was advised one more injection of
ranibizumab and, 2 months after injection, the
macula showed resolution of the haemorrhage with
formation of a scar (figure 2A).

INVESTIGATIONS
Fluorescein angiography (FA), CG and OCT were
performed. FA in the right eye revealed blocked
fluorescence with an area of hyperfluorescence,
which increased in size and intensity in later phases
(figure 2B), whereas the FA in the left eye did not
reveal any abnormal fluorescence. ICG showed a
hot spot corresponding to the hyperfluorescence
seen on FA (figure 2C). The OCT showed fluid in
the inner retina, with subretinal fluid and PED
(figure 2D).

TREATMENT
As there was recurrence of subretinal fluid on OCT,
the patient underwent two more injections of rani-
bizumab at monthly intervals, but the sub-retinal
fluid (SRF) was persistent and the BCVA was 20/
200 (figure 1E). As the macular oedema was per-
sistent even after PDT, and was resistant to repeated
injections of ranibizumab, the patient was advised
intravitreal injection of ziv-aflibercept (Zaltrap).
Informed consent, after explaining the off-label use
of ziv-aflibercept, was taken from the patient.
Ethics committee approval from our Local
Institutional Review Board was granted.

OUTCOME AND FOLLOW-UP
One month after ziv-aflibercept injection, OCT
showed that the SRF had completely disappeared
(figure 1F), but the vision was maintained at 20/
200 even after 3 months of follow-up.

DISCUSSION
The exudative maculopathy in PCV may be refrac-
tory to anti-VEGF or may recur after stopping the
treatment with monthly injections. Aflibercept has
also been used to treat resistant cases of PCV, and it
has been shown to improve and maintain BCVA
and central macular thickness.4

However, because of the problems of high cost
and non-availability in some countries,
ziv-aflibercept may be considered as a useful cost-
effective option. Initially, some concerns were
raised about the osmolarity of Zaltrap. However,
studies have shown that intravitreal injections of
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Figure 1 Left: colour fundus photograph shows large subretinal haemorrhage; right: indocyanine green angiography shows a hot spot
corresponding with the polyp, and surrounding hypofluorescence due to subretinal haemorrhage.

Figure 2 (A) Colour fundus photo, (B) FA (C) ICG and (D) OCT of right eye showing persistent SRF after PDT and two ranibizumab injections; (E)
SRF still persisting before Zaltrap injection; (F) SRF completely resolved after Zaltrap injection. FA, fluorescein angiography; ICG, indocyanine green
angiography; OCT, optical coherence tomography; PDT, photodynamic therapy.
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osmolarity <500 mOsm does not cause any RPE damage.5

Hence, even when 0.05 mL of ziv-aflibercept of 1000 mOSm
concentration is injected into 4 mL of vitreous, the final osmo-
larity is of around 312 mOsm, which is in the safe physiological
range. A safety profile has been established in animal studies
and in humans with age-related macular degeneration.6 7 On
funduscopy, OCT and ERG, median baseline serum, vitreous
and aqueous osmolarity were shown to be within normal limits
30 days after the procedure.6 7

In our present case, the fluid was recurring in spite of mul-
tiple prior ranibizumab injections. However, after Zaltrap injec-
tion, the fluid disappeared completely. We conclude that
ziv-aflibercept could be a less expensive and effective option for
management of cases of PCV refractory to other anti-VEGF
agents. However, dosing needs to be ascertained with larger
studies and longer follow-up.

Competing interests None declared.

Patient consent Obtained.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Yannuzzi LA, Wong DW, Sforzolini BS, et al. Polypoidal choroidal vasculopathy and

neovascularized age-related macular degeneration. Arch Ophthalmol
1999;117:1503–10.

2 Koh A, Lee WK, Chen LJ, et al. EVEREST study: efficacy and safety of verteporfin
photodynamic therapy in combination with ranibizumab or alone versus ranibizumab
monotherapy in patients with symptomatic macular polypoidal choroidal
vasculopathy. Retina (Philadelphia, Pa) 2012;32:1453–64.

3 Mansour AM, Al-Ghadban SI, Yunis MH, et al. Ziv-aflibercept in macular disease.
Br J Ophthalmol 2015;99:1055–9.

4 Moon da RC, Lee DK, Kim SH. Aflibercept treatment for neovascular age-related
macular degeneration and polypoidal choroidal vasculopathy refractory to
anti-vascular endothelial growth factor. Korean J Ophthalmol 2015;29:226–32.

5 Marmor MF, Martin LJ, Tharpe S. Osmotically induced retinal detachment in the
rabbit and primate. Electron miscoscopy of the pigment epithelium. Invest
Ophthalmol Vis Sci 1980;19:1016–29.

6 de Oliveira Dias JR, Badaró E, Novais EA. Preclinical investigations of intravitreal
ziv-aflibercept. Ophthalmic Surg Lasers Imaging Retina 2014;45:577–84.

7 Chhablani J, Narayanan R, Stewart MS, et al. Short-term safety of intravitreal
ziv-aflibercept in age-related macular degeneration. Retina 2015.

Copyright 2015 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
▸ Submit as many cases as you like
▸ Enjoy fast sympathetic peer review and rapid publication of accepted articles
▸ Access all the published articles
▸ Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

Patient’s perspective

I was very satisfied with the treatment because I was worried
that I might lose further vision if the fluid on optical coherence
tomography did not resolve.

Learning points

▸ Resistance can be encountered to ranibizumab and
bevacizumab in polypoidal choroidal vasculopathy (PCV).

▸ Ziv-aflibercept could be effective in PCV-resistant to
ranibizumab and bevacizumab.

▸ Ziv-aflibercept may be a good cost effective option with
acceptable safety profile.

Videkar C, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-212988 3

Novel treatment (new drug/intervention; established drug/procedure in new situation)

http://dx.doi.org/10.1001/archopht.117.11.1503
http://dx.doi.org/10.1097/IAE.0b013e31824f91e8
http://dx.doi.org/10.1136/bjophthalmol-2014-306319
http://dx.doi.org/10.3341/kjo.2015.29.4.226
http://dx.doi.org/10.3928/23258160-20141118-15

	Ziv-aflibercept: a novel option for the treatment of polypoidal choroidal vasculopathy
	Abstract
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


