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Abstract

purpose To evaluate visual outcomes in
patients with neovascular age-related macular
degeneration (NV-AMD) who were treated
with pegaptanib sodium in European clinical
ophthalmology practices.

Methods Thirteen centres in eight European
countries participated in this retrospective
study. Medical records for patients with any
angiographic subtype of subfoveal choroidal
neovascularisation secondary to NV-AMD
with visual acuities (study eye) of 20/40-20/320
treated with 0.3 mg pegaptanib as first-line
treatment and with at least 24 weeks of
follow-up were identified. Anonymised

data reflecting at least 24 and up to 54 weeks
of follow-up were recorded. Primary end
points were visual acuity outcomes at

weeks 24 and 54 compared with those
reported at week 54 in the vascular endothelial
growth factor (VEGF) Inhibition Study in
Ocular Neovascularisation (VISION) trial.
Results 1In all, 253 patients were followed for
at least 24 weeks; 62 patients completed 54
weeks of follow-up. A mean of 4.4 (SD, 1.8)
pegaptanib injections were administered
through 24 weeks. Compared with the
VISION trial, the European experience
showed that >90% of patients in the current
cohort lost <15 letters from baseline at both
time points compared with 70% in the VISION
trial at 54 weeks. Pegaptanib was well
tolerated with no reported cases of
endophthalmitis, traumatic cataract, or
iatrogenic retinal detachment.
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Conclusions Pegaptanib was found to
stabilise vision in a greater percentage of
patients and produced greater overall visual
improvement in this group of treatment-naive
patients with NV-AMD compared with
outcomes reported in the VISION trial;
however, interpretation of these results should
be tempered given the differences in design
between this retrospective study and the
prospective controlled trial.
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Introduction

Age-related macular degeneration (AMD) is the
leading cause of vision loss in the Western
world, with ~90% of severe vision loss attri-
butable to the neovascular form.' Until recently,
treatment options for neovascular AMD (NV-
AMD) were limited to thermal laser photo-
coagulation and photodynamic therapy (PDT)
with verteporfin (Visudyne, Novartis Inter-
national AG, Basel, Switzerland).? In observatio-
nal studies with PDT, visual outcomes were
similar to those obtained in randomised clinical
trials despite the use of fewer treatments.’?

An improved understanding of the role of
vascular endothelial growth factor (VEGF) in
the pathogenesis of choroidal neovascular
membranes (CNV) has led to the use of
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intravitreally administered anti-VEGF antibodies
(ranibizumab and bevacizumab) and an aptamer
(pegaptanib sodium) in the treatment of these lesions.*”
These new therapies have surpassed previous treatments
in both efficacy and safety and are now the standard of
care for NV-AMD.

The phase III VEGF Inhibition Study in Ocular
Neovascularisation (VISION) trial® showed the safety
and efficacy of six weekly pegaptanib injections
(Macugen, Pfizer Inc., New York, NY, USA), a selective
VEGF¢s inhibitor, in eyes with NV-AMD. In this
randomised, sham-controlled trial, vision was stabilised
(defined as a loss of <15 letters on an Early Treatment
Diabetic Retinopathy Study (ETDRS) logMAR chart) in
70% of eyes (treatment responders) and improved
(defined as a gain of >15 letters) in 6% of eyes with the
0.3-mg dose of pegaptanib at the end of 12 months. The
European Medicines Agency® approved the use of
pegaptanib in 2006. Subsequently, many retinal
specialists have treated patients with NV-AMD with this
new agent. The aim of this retrospective study was to
evaluate visual outcomes in patients with NV-AMD who
were treated with pegaptanib in clinical ophthalmology
practices in Europe and to compare results with those
found in the phase III pivotal pegaptanib trial.®

Materials and methods

In all, 13 centres in eight European countries (Czech
Republic, Germany, Ireland, Italy, Portugal, Spain,
Turkey, and the United Kingdom) participated in the
study. Medical records for consecutive patients with any
angiographic subtype of subfoveal CNV secondary to
NV-AMD with best-corrected visual acuities in the study
eye of 20/40-20/320 who received 0.3 mg pegaptanib as
first-line treatment and who had at least 24 weeks of
follow-up were identified. Included patients were
examined every 6 weeks and received 0.3 mg of
intravitreal pegaptanib at the clinician’s discretion.

A combination of visual acuity, optical coherence
tomography, and fundus fluorescein angiography was
used to assess CNV activity and the need for retreatment.
Patients were excluded if they were treated for NV-AMD
with any agent other than pegaptanib before or during
the study period.

Anonymised data reflecting at least 24 and up to 54
weeks of follow-up were recorded on Excel spread
sheets. Data elements were type of membrane, lesion
size, visual acuity at baseline and at 6-week intervals
until final follow-up, and ocular or systemic side effects.
Snellen visual acuity data were converted to equivalent
letter scores from a standard 2-m ETDRS chart.

The primary end points were visual acuity outcomes at
weeks 24 and 54 in patients remaining on therapy after
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24 weeks compared with those reported at week 54 in the
VISION trial ® in particular, with regard to stabilisation of
vision (loss of <15 letters) in at least 70% of patients and
vision improvement (gain of >15 letters) in at least 6% of
patients. Missing visual acuity data were imputed using
the last observation carried forward method; baseline
data were not carried forward, and data were carried
forward only for one post-baseline visit.

Results
Baseline patient characteristics

Experience with pegaptanib from 1 July 2006 to 31
December 2007 was summarised. In all, 253 patients were
followed for at least 24 weeks, and 62 patients completed
54 weeks of follow-up. Table 1 summarises baseline
visual acuity across lesion subtypes. Numbers of patients
with documented lesion size (according to greatest linear
diameter) varied across time points. At 24 weeks, lesion
size was documented for 208 patients: 74, <2500 um; 77,
25004500 um; and 57,>4500 um. At week 54, lesion
size was documented for 62 patients: 16, <2500 um; 32,
2500-4500 um; and 14, > 4500 um.

Pegaptanib administration

Although the timing and frequency of pegaptanib
injections were at the clinician’s discretion, it is notable
that the first three injections were administered at 6-week
intervals in all but five patients. Across the centres, a
mean of 4.4 (SD, 1.8) pegaptanib injections were
administered through 24 weeks. An average of 4.8

(SD, 1.9) injections were given through week 54 (range,
2-9); four patients had seven or more injections and forty
had five or fewer. Mean number of injections did not
vary substantially across lesion subtypes (Figure 1a

and b).

Table 1 Baseline visual acuity by lesion subtype (ETDRS
letters)

Visual Minimally ~ Occult with Predominantly — Total,
acuity classic, no classic, classic, n=253
n=36 n=178 n=39
Mean (SD) 44.1 (18) 47.8 (16) 45.7 (20) 46.9 (18)

Median 48 49 49 48
Range 4-75 5-82 5-80 5-82

Abbreviations: ETDRS, Early Treatment Diabetic Retinopathy Study; SD,
standard deviation.
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Figure 1 Mean number of injections across lesion subtypes at
(a) 24 weeks and (b) 54 weeks.

Comparison of vision-related end points: the European
experience vs the VISION trial

Table 2 presents the vision-related end points from this
European experience and those of the VISION trial® at
both weeks 24 and 54. In particular, more than 90% of
patients in the current cohort lost <15 letters from
baseline at both time points; 70% of patients lost <15
letters in the VISION trial® at 54 weeks. Gains of >15
letters were achieved by 10.7% of patients at week 24 and
by 4.8% at week 54, whereas 6% were reported at week
54 in the VISION trial. A loss of >30 letters was noted in
only 1.2% of patients at week 24 and in no patient at
week 54 in the European cohort; 10% of patients in the
VISION trial had a loss of >30 letters at week 54.
Proportions of patients with visual acuity <20/200 were
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11.9 and 9.7% at weeks 24 and 54, respectively, in the
European cohort and 38% at week 54 in the VISION trial.

Visual acuity change by lesion subtype, size, and
baseline visual acuity

Figure 2 shows the mean change in visual acuity from
baseline for the 62 patients who completed 54 weeks of
follow-up. Mean vision gains at 24 weeks were not
sustained at 54 weeks among those with minimally
classic or predominantly classic lesions. The difference in
mean visual acuity change from baseline was not
statistically significant across groups (analysis of
variance, P =0.6).

In general, outcomes did not vary substantially with
lesion size at any time point, although smaller lesions
showed a slight trend towards greater improvement in
visual acuity from 24 to 48 weeks compared with lesions
>4500 um (Figure 3).

Baseline visual acuity was dichotomised as >54 letters
(n=91) and <54 letters (n=162). The mean change in
vision at 24 weeks in eyes with better baseline vision
was +2.28 (SD, 10) vs —1.6 (SD, 12) letters among
those with poorer baseline vision. A total of 21 patients
in the group with better baseline visual acuity and
41 of those with poorer baseline vision completed 54
weeks of follow-up; at that time point, mean changes
in visual acuity were —1.01 (SD, 12) letters and
—2.1 (SD, 8) letters, respectively.

Adverse events

Pegaptanib was well tolerated. There were no reported
cases of endophthalmitis, traumatic cataract, or
iatrogenic retinal detachment or cases of thrombo-
embolic, cerebrovascular events, or myocardial
infarctions.

Discussion

In the VISION trial,® after 54 weeks of pegaptanib
treatment at 6-week intervals, 70% of patients with CNV
had stabilisation of vision (lost <15 letters) and 6% had
visual improvement (gained >15 letters of vision).
Although our real-life experience found that pegaptanib
generally resulted in better visual outcomes, that is, 93
and 92% of patients lost <15 letters at 24 and 54 weeks,
respectively; these differences in outcomes could be due
to the lack of standardisation of treatment and
retreatment eligibility criteria and visual acuity
measurement techniques, as well as the lack of blinding
in our study.

Although the majority of patients enrolled in the
VISION trial® had previously treated lesions, a post hoc
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Table 2 Comparison of visual acuity outcomes: VISION trial vs European experience with pegaptanib 0.3 mg

End points VISION trial European experience®

54 weeks, n =294 24 weeks, n=253 54 weeks, n=62
Loss <15 letters 70% 236 (93.3%) 57 (91.9%)
Maintenance or gain >0 letters 33% 184 (72.7%) 44 (70.9%)
Gain >5 letters 22% 92 (36.4%) 13 (20.9%)
Gain >10 letters 11% 43 (17.0%) 6 (9.7%)
Gain >15 letters 6% 27 (10.7%) 3 (4.8%)
Loss =30 letters 10% 3 (1.2%) 0
Visual acuity in study eye <20/200 38% 30 (11.9%) 6 (9.6%)
Mean vision change, letters -7.93 0.69 (SD 11) —1.66 (SD 11)

Abbreviations: SD, standard deviation; VISION, VEGF Inhibition Study in Ocular Neovascularization.
“Visual acuity data were imputed using the last observation carried forward method in 3% of patients.

Weeks photocoagulation) and who had early disease defined as

6 12 18 24 30 36 42 48 54 lesion size <2 disc areas, a baseline visual acuity >54
letters, and an absence of scarring/atrophy. At week 54,
visual acuity in 26 of 34 (76%) of the pegaptanib-treated
subgroup had stabilised and 12 of 34 (35%) had
maintained or gained vision. This issue is being further
examined in the ongoing PERSPECTIVES trial; similar
criteria for classifying lesions as early stage are being
used but expanded to include those measuring <12 disc
areas, providing that they are assessed as <50% classic
component by fluorescein angiography and without lipid

(letters)

Mean Change in Visual Acuity

ST o N b s 4 woe N

exudation, retinal epithelial detachment, or subfoveal
haemorrhage. Our cohort did not reveal differences in
outcomes across lesion sizes, possibly reflecting the small
numbers of patients in the lesion subtype categories who
completed 54 weeks of follow-up. However, patients

'
—_

-o- Predominantly Classic Lesion (n=14)
-= Minimally Classic Lesion (n=32)

-+ Occult with No Classic Lesion (n=16)
- Total (n=62)

Figure 2 Mean change in visual acuity by choroidal neova-
scularisation angiographic subtype in patients completing
54 weeks of follow-up.

with smaller lesions did show a slight trend towards

greater improvement in visual acuity from 24 to 48 weeks
compared with those having lesions >4500 um. Findings
of small retrospective case series of patients treated with

Weeks pegaptanib in the United States, published after the drug
7 6 12 18 24 30 36 42 48 54 was introduced in January 2005, are consistent with the
expectation that earlier treatment produces better clinical
= 5 outcomes. 12
% 31 In this European cohort, a large proportion of patients
% 1 had occult CNV. The exploratory analysis of VISION
Z g ] trial® patients with earlier-stage lesions also found better
9% responses for treatment-naive occult lesions with 20% of
S 3 eyes with active occult disease gaining >3 lines of
(é -5 - Lesion size <2500 vision.'? Similarly, in a review of 90 patients with newly
2 - = Lesion size 2500-4500 diagnosed NV-AMD who were observed for a minimum
-+ Lesion >4500 of 6 months (mean, 9.1 £2 months), pegaptanib as
9 > Total primary therapy provided a 90% rate of improvement or
Figure 3 Mean change in visual acuity by lesion-size subgroup. stabilisation of vision;!" 80% (72/90) of lesions were
classified as occult.

Although pegaptanib was administered at 6-week
subgroup analysis'® of the VISION data set explored intervals throughout the 48 weeks in the VISION trial ®
the effect of pegaptanib on those patients who were European investigators participating in this study
treatment-naive (no previous PDT/thermal laser administered pegaptanib as needed (prn) at their
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discretion. At week 24, a mean of 4.4 injections had been
administered with an average of 4.8 injections
administered through week 54. This relatively small
increase indicates that the majority of patients did not
receive injections in the second half of the year, a fact that
may explain the decrease in visual acuity between weeks
24 and 54. The VISION trial® showed that patients
randomised to discontinue pegaptanib after 1 year of
treatment were at greater risk of vision loss than those
continuing treatment."® Similarly, the PIER study,'* which
evaluated an every-3-month dosing regimen for
ranibizumab in patients with subfoveal CNV, revealed
that visual acuity tended to diminish when compared
with the standard every-4-week dosage regimen
recommended for this agent. The prn schedule in our
cohort was based on the investigator’s discretion. Not all
treatments were guided by retreatment criteria as
defined in the PrONTO study.'® The prn schedule is a
rather new treatment strategy and with experience,
investigators have noted that a regimen of very
aggressive optical coherence tomography and visual
acuity guidance is required to sustain the initial gain in
vision after ranibizumab. This premise also may apply to
pegaptanib.

As in the VISION trial,®'® pegaptanib was well
tolerated. In the setting of NV-AMD, the safety of
pegaptanib has now been validated over 4 years and in
some cases in patients receiving >35 injections without
the appearance of ocular or systemic safety signals'®'”
that have been reported with the use of the pan-VEGF
agents. Although currently available data do not allow
for a direct comparison of the safety of the three VEGF
antagonists, of particular note is the SAILOR trial, a
dedicated study comparing two doses of ranibizumab,
which found a tendency towards a higher incidence
of stroke recurrence among patients with a history of
stroke (9.6% in the 0.5-mg group compared with 2.7%
in the 0.3 mg group); the difference, however, was
not statistically significant (Boyer D et al.,'® safety
in previously treated and newly diagnosed patients
with neovascular age-related macular degeneration
(AMD): the SAILOR study. Presented at Bascom
Palmer Eye Institute Angiogenesis, Exudation and
Degeneration Meeting, 22-23 February 2008, Key
Biscayne, FL, USA).

Limitations of this study include its retrospective and
uncontrolled design and especially the fact that criteria
for retreatment were not standardised across sites. In
addition, visual acuity measurement methods varied,
and Snellen measurements were converted to ETDRS
letters. Finally, data on central macular thickness were
not routinely available, but would have provided an
additional basis for comparing our findings with those of
the landmark studies.

Pan-European experience with pegaptanib in NV-AMD
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Of note, although the outcomes found with pegaptanib
sodium in the treatment of treatment-naive NV-AMD in
this real-life experience showed more improvement than
that reported in the VISION study,® the differences in
design between this retrospective study and the pro-
spective controlled VISION trial limit the comparability
of results. Until studies directly comparing ranibizumab,
bevacizumab, and pegaptanib are undertaken, pega-
ptanib may be optimally warranted for patients who are
not candidates for pan-VEGF agents on a long-term basis.

Summary

What was known before
® This report of our collective experience, although
retrospective in design, indicates that in a real world
European setting, pegaptanib generally results in better
visual outcomes in patients with neovascular age-related
macular degeneration when compared with results
observed in the phase 3 VISION trial.

What this study adds
e Tolerability is consistent with that reported over 4 years of
use with the agent in clinical trials. Thus, this VEGF
antagonist may be a viable alternative to other agents that
may exacerbate preexisting vascular comorbidities.
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