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Pegaptanib Versus Combined Pegaptanib
and Photodynamic Therapy for
Neovascular Age-Related
Macular Degeneration

Neovaskiiler Yasa Baglhi Makula
Dejenerasyonunda Pegaptanib ile Kombine
Pegaptanib ve Fotodinamik Tedavinin
Karsilagtirilmasi

ABSTRACT Objective: The aim of this study is to review our experience with Pegaptanib in pati-
ents with neovascular age-related macular degeneration (AMD) and to determine whether outco-
mes would be improved by combining Pegaptanib with photodynamic therapy (PDT). Material
and Methods: Institutional, retrospective case series. The charts of 20 patients with neovascular
AMD who received Pegaptanib monotherapy or combined ocular PDT with Verteporfin were ret-
rospectively reviewed. Main outcome measures consisted of the number of treatments applied,
Snellen best-corrected visual acuity (BCVA), angiographic lesion characteristics and center field
thickness (CFT) in optical coherence tomography (OCT). Results: Average follow-up time was 7.7
months (range, 3-12 months). Ten patients (50%) were in Pegaptanib monotherapy group (Group
A) and 10 patients were in combination therapy with PDT group (Group B). Patients in both gro-
ups received 2 to 9 (mean, 5.2) Pegaptanib injections. Group B received 1 to 4 (mean, 1.8) PDT tre-
atments. Initial BCVA ranged from 20/50 to 20/3200 (mean, 20/509), final BCVA ranged from 20/70
to 20/3200 (mean, 20/759). In group A, the mean initial and final BCVA were 20/650 and 20/617,
respectively (p= 0.590). The corresponding numbers in group B were 20/398 and 20/1060, respec-
tively (p= 0.062). Four of the 10 eyes (40%) in Group B lost three lines or more. None of the eyes
in Group A lost three lines or more vision (p= 0.087). There was neither significant change in the
lesion size (p=0.513), nor in CFT (315 pm to 268 pum, p= 0.99). Conclusion: The results of this study
suggest that combined ocular PDT and Pegaptanib treatment may not be superior to Pegaptanib alo-
ne in patients with neovascular AMD. Further studies are needed.
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OZET Amag: Bu calismada neovaskiiler yas bagimh makiiler dejenerasyon (YBMD) olgularinda uy-
guladigimiz Pegaptanib tedavisinin sonuglarini ve kombine Pegaptanib ve fotodinamik tedavinin
(FDT) olumlu etkisinin olup olmadiginin aragtirilmas: amaglandi. Gereg ve Yontemler: Retrospek-
tif olgu serisi. Neovaskiiler YBMD nedeniyle tek basina veya FDT ile kombine Pegaptanib tedavisi uy-
gulanan 20 olgunun kayitlar retrospektif olarak incelendi. Ana izlem parametreleri olarak uygulanan
tedavi say1si, Snellen en iyi diizeltilmis gorme keskinligi (EIDGK), anjiyografik lezyon &zellikleri ve
optik koherens tomografide santral makula kalinli1 (SMK) degerlendirildi. Bulgular: Ortalama iz-
lem siiresi 7.7 aydi (3-12 ay). On olguya (%50) tek basina Pegaptanib (Grup A) ve 10 olguya da FDT
ile kombine tedavi (Grup B) uygulandi. Her iki grupta uygulanan Pegaptanib enjeksiyon sayis: 2 ile
9 arasinda degismekteydi (ortalama 5.2). Grup B’deki olgulara 1 ile 4 kez (ortalama 1.8) FDT uygu-
land1. Tedavi 6ncesi EIDGK 20/50 ile 20/3200 arasindaydi (ortalama 20/509). Tedavi sonras élgiilen
son EIDGK ise 20/70 ile 20/3200 arsindayd: (ortalama 20/759). Grup A’da ilk ve son EIDGK sirasty-
la 20/650 ve 20/617 idi (p= 0.590). Grup B’de bu degerler sirasiyla 20/398 ve 20/1060 idi (p= 0.062).
Grup B’de dort gozde (%40) ti¢ veya daha fazla sira gorme kayb1 gelisti. Grup A’da ise hicbir olguda
ii¢ veya daha fazla sira gorme kaybi gelismedi (p= 0.087). Ne lezyon ¢apinda (p= 0.513), ne de SMK’da
anlamh degisiklik gergeklesti (315 pm’ye karsin 268 um, p= 0.99). Sonug: Calismanin sonuglar: neo-
vaskiiler YBMD olgularinda kombine Pegaptanib ve FDT tedavisinin tek bagina Pegaptanib tedavi-
sine tistiin olmadigim diisiindiirmektedir. Gelecek caligmalar daha aydinlatic olabilir.

Anahtar Kelimeler: Koroidal neovaskiilarizasyon; pegaptanib; verteporfin
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anagement of choroidal neovascular

‘ \ / I membrane (CNVM) secondary to age-re-
lated macular degeneration (AMD) is be-

coming more and more complicated with the
introduction of new pharmaceuticals and photody-
namic therapy."! The availability of different
agents that may be given alone or in combination,
and the need to determine the appropriate combi-
nation of agents make it extremely difficult to de-
termine a standard protocol for exudative AMD.
Various presentations of exudative AMD, including
lesion type, location, duration, associated features
such as hemorrhage, fibrous scars, and previous
forms of treatment further complicate the process
of determining the best treatment for each patient.'

Introduction of pegaptanib in December 2004
and ranibizumab in April 2006 to the retina prac-
tice has had a significant impact on the way retina
specialists approach treatment of neovascular
AMD.*”# Encouraged by the VEGF Inhibition
Study in Ocular Neovascularisation (VISION) trial,
we initiated the use of pegaptanib in every eligible
patient in combination with ocular photodynamic
therapy (PDT) with verteporfin with the hope of
halting the progression of the lesions as effectively
as possible early in the disease process. After one
year we analyzed our results with pegaptanib mo-
notherapy and with combination therapy.

I MATERIAL AND METHODS

Based on preliminary data we offered combination
therapy to every patient eligible for PDT and Pe-
gaptanib since its approval. Those included patients
with predominantly classical lesions with greatest
linear diameter (GLD) less than 5400 microns in
the fluorescein angiography (FA) and progressive
occult or minimally classical lesions of less than 4
disc areas, best-corrected visual acuity (BCVA) of
less than 20/40 with recent disease progression, or
signs of an active CNVM. Although combination
therapy was offered to every patient within these
criteria, half of the patients agreed to this and the
other half chose to receive only Pegaptanib. All the
patients who refused PDT did so because of incon-
venience since our office offered PDT only in a sa-
tellite location.
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The charts of all patients who were eligible for
combined pegaptanib and PDT treatment with ver-
teporfin between January 2005 and December 2005
were reviewed. All patients received pegaptanib in-
jections every six weeks for a maximum of nine in-
jections. Photodynamic therapy with verteporfin
was offered to every patient at the initial visit and
at the 3-month follow-up visits whenever persist-
ent leakage was documented angiographically. Du-
ring follow-up we assessed the following criteria
for each patient:

(1) Initial and final type and size (greatest lin-
ear diameter) of the CNVM on FA;

(2) Initial, final, and best-corrected visual acu-
ity during follow-up;

(3) Initial and final center field thickness
(CFT) in optical coherence tomography (OCT);

(4) Duration of symptoms prior to starting Pe-
gaptanib;

(5) Number of Pegaptanib injections and PDT
treatments;

(6) Follow-up time.

Retrospective analysis of the data was perfor-
med after approval was obtained from the Saint Lo-
uis University Hospital Investigational Review
Board. The study conforms to the provisions of the
Declaration of Helsinki. Fisher’s exact test was used
in order to access the visual change according to
the type of the lesion and treatment. The mean ini-
tial and final BCVA, GLD and CFT were compared
using Wilcoxon signed ranks test.

I RESULTS

A total of 20 consecutive patients were identified
for the time period of January 2005 to December of
2005. Seven patients were males and 13 were fe-
males. Eleven patients had right eye involvement
and nine had left eye involvement. The mean +
standard deviation of the age was 78.7 + 8.8 (medi-
an, 79.5). Duration of symptoms was less than one
month for 16 of the 20 patients (others were 2, 3, 6
and 12 months). Ten patients were given pegapta-
nib monotherapy (Group A) and 10 patients recei-
ved combination therapy with PDT (Group B).
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There were three patients with predominantly
classical membranes and seven patients with min-
imally classical or occult CNVM in Group A. In
Group B, there were six patients with predomi-
nantly classical membranes and four patients with
minimally classical or occult CNVM. Follow-up ti-
me was 7.7 = 2.7 months (range, 3 to 11 months).
Follow-up time for Group A and B were 6.6 + 2.3
months (range, 3 to 9 months) and 8.6 + 2.9 months
(range, 5 to 12 months), respectively (p=0.190). Pa-
tients received 2 to 9 (mean, 5.2) pegaptanib injec-
tions. The corresponding numbers in Group A and
B were 2 to 7 (mean 4.1) and 4 to 9 (mean, 6.3) pe-
gaptanib injections, respectively. Patients in Gro-
up B received 1 to 4 (mean, 1.8) PDT treatments.

Initial Snellen BCVA ranged from 20/50 to
20/3200 (mean, 20/509), and final BCVA ranged
from 20/70 to 20/3200 (mean, 20/759) (Table 1).
The highest BCVA score obtained during follow-
up occurred three months after initiation of the

treatment(s) with a mean of 0.9 line improvement
(range, 0 to 4 lines). Change in the VA at the last vi-
sit ranged from 2 lines of gain to 5 lines of loss (me-
an= 0.9 lines loss). In group A, the mean initial and
final BCVA were 20/650 and 20/617, respectively
(p=0.590). The corresponding numbers in group B
were 20/398 and 20/1060, respectively (p= 0.062).

Overall, patients with minimally classical or
occult CNVM did better than those with predom-
inantly classical CNVM. Ten of the 11 eyes which
were initially minimally classical or occult remai-
ned within two lines of change of vision at the end
of the follow up period, and one eye lost three li-
nes. In the predominantly classical group, three of
the nine eyes lost three or more lines of vision (Fis-
her’s exact test, p= 0.2848) (Table 2).

In the predominantly classical group, three of
the six eyes which received combination therapy
lost three lines or more. None of the three eyes
which received pegaptanib monotherapy lost three

TABLE 1: Initial and final cracteristics of the patients (Group A: 1 to 10; Group B:11 to 20).

Age (years) Gender Type of Numberof ~ Numberof Initial
CNVM Pegaptanib PDTs BCVA
Injections

1 92 F PC 4 20/400
2 84 M MC 3 20/3200
3 89 F PC 7 20/800
4 80 F MC 6 20/100
5 78 B 0 4 20/200
6 69 M 0 5 20/100
7 89 F 0 3 20/100
8 79 M PC 2 20/400
9 85 F 0 3 20/800
10 83 F 0 4 20/100
11 78 B PC 6 1 20/200
12 84 M PC 5 2 20/200
13 72 F 0 4 1 20/400

14 60 M PC 7 4 20/50

15 75 F 0 7 1 20/70

16 70 F 0 8 1 20/60
17 63 B PC 9 2 20/800
18 83 M MC 5 2 20/1600
19 73 M PC 8 2 20/400
20 88 F PC 4 2 20/200

Final BCVA Initial Final Initial Final  Follow-up
GLD GLD CFT CFT (mo)
(Hm) (um) (Hm) (Hm)
20/400 2500 2000 372 279 6
20/3200 1500 372 218 9
20/400 2300 2400 249 253 9
20/100 1000 1500 328 246 9
20/800 3300 2000 387 201 6
20/200 2400 2400 403 294 7
20170 700 0 299 236 3
20/400 2000 2000 400 400 3
20/400 2000 3000 160 256 6
20/200 2300 1900 230 314 8
20/3200 2000 2300 253 149 8
20/800 600 1600 267 238 6
20/200 2100 2100 213 164 5
20/200 400 1400 240 337 11
20100 2000 2000 348 210 11
20/100 2700 3000 192 394 11
20/800 1700 2000 290 321 12
20/1600 2800 1600 583 299 6
20/400 1400 2300 350 212 11
20/3200 800 1900 370 392 5

F:female; M:male; CNVM:choroidal neovascular membrane; PC: predominantly classic; MC:minimally classic; O:occult; PDT:photodynamic therapy; BCVA:best-corrected visual acu-
ity: GLD:greatest linear diameter; CFT:central field thickness in optical coherence tomography.
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TABLE 2: Change in Snellen best-corrected visual
acuity (BCVA) in eyes with predominantly classical (PC)
choroidal neovascular membranes (CNVM) versus
minimally classical or occult (MC+O) CNVM after
treatment with either pegaptanib monotherapy or
combination therapy.

BCVA PC CNVM MC + O CNVM
Same 6 10
Worse (three lines or more) 3 1

Fisher's exact test, p= 0.2848.

lines or more vision. This difference was not signif-
icant (Fisher’s exact test, p= 0.4643 ) (Table 3). In
the minimally classical or occult group, one of the
four eyes which received combination therapy lost
three lines or more, while none of the seven eyes
which received pegaptanib monotherapy lost three
lines or more vision. The difference was not signif-
icant (Fisher’s exact test, p= 0.3636) (Table 4). At
the conclusion of the study, four of the on eyes
(40%) which received combination therapy lost
three lines or more but none of the ten eyes which
received pegaptanib monotherapy lost three lines
or more vision. The difference between the groups
did not reach the significant level (Fisher’s exact
test, p= 0.0867) (Table 5).

The GLD between the initial and final visit
was unchanged (mean initial GLD of 1825 + 799
pm and mean final GLD of 1925 + 642 pm, p=
0.513). The baseline GLD (2000 + 761 pum) was not
different than that of the final visit (1911 + 111 pm)
in Group A (p=0.590) and in Group B (1650 + 838
pm versus 2020 + 456 pm, p= 0.159).

Mean center field thickness in OCT (315 + 97
pm) was not significantly different than that of final
CFT (268 + 67 pm, p= 0.099). The initial mean CFT
in Group A and B were 320 + 83 and 310 + 112 pm,
respectively (p=0.393). The mean CFT did not chan-
ge at the final visit (269 + 56 um) neither in Group
A (p=0.173), nor in Group B (271 + 89 pm, p=0.333).

One eye which initially demonstrated occult
CNVM and two eyes which initially demonstrated
minimally classical CNVM converted to predomi-
nantly classical CNVM during the follow up and
treatment(s).

Turkiye Klinikleri ] Med Sci 2010;30(3)

I CASE REPORTS
CASE 1

A 60-year-old man presented with smaller than
one disc area subfoveal predominantly classical
CNVM of one month duration in his right eye. His
initial BCVA was 20/50. FA is seen in Figure 1A.
In January 2005, he was started on combination
therapy. His lesion continued to progress in the fol-
lowing 11 months despite 4 additional PDT and 7
pegaptanib injections. In his last examination, his
BCVA was 20/200 and FA was as seen in Figure 1B.

CASE 2

An 80-year-old woman presented with subfoveal mi-
nimally classical CNVM of one month duration. The
CNVM was approximately one disc area in size in her

TABLE 3: Change in Snellen best-corrected visual
acuity (BCVA) in eyes with predominantly classical
choroidal neovascular membranes undergoing treatment
with either pegaptanib monotherapy (Group A) or
combination therapy (Group B).

BCVA Group A Group B
Same 3 8
Worse (three lines or more) 0 3

Fisher's exact test, p= 0.4643.

TABLE 4: Change in Snellen best-corrected visual
acuity (BCVA) in eyes with minimally classical or occult
choroidal neovascular membranes (CNVM) undergoing

treatment with either Pegaptanib monotherapy (Group A)
or combination therapy (Group B).

BCVA Group A Group B
Same 7 3
Worse (three lines or more) 0 1

Fisher's exact test, p= 0.3636.

TABLE 5: Change in Snellen best-corrected visual acuity
(BCVA) in all eyes (predominantly classical, minimally
classical and occult choroidal neovascular membranes
combined) undergoing treatment with either pegaptanib

monotherapy (Group A) or combination therapy (Group B).

BCVA Group A Group B
Same 10 6
Worse (three lines or more) 0 4

Fisher's exact test, p= 0.0867.
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A

FIGURE 1: Case 1. Initial (A) fluorescein angiogram shows predominantly classical lesion. (B) Corresponding photograph obtained after 11 months show

progression of the lesion despite the combination therapy.

right eye (Figure 2A). The BCVA was 20/100. She re-
ceived a total of 6 Pegaptanib injections over 6
months follow-up. Six months after the beginning of
treatment, the occult component of the CNVM re-

solved and the classical component persisted as jux-
tafoveal CNVM (Figure 2B). The BCVA was 20/100.

I DISCUSSION

In this study, we reviewed our first year experien-
ce with pegaptanib. It is known from the natural
history and the treatment response data from pre-

vious studies of the Treatment of Age-Related Ma-
cular Degeneration with Photodynamic Therapy
(TAP) Study Group comparing the effectiveness of
PDT with vertoporfin to placebo and the VISION
which compared the effectiveness of Pegaptanib to
placebo that the fastest loss of vision occurs in the
first year of CNVM and the initiation of the treat-
ment.*'?1* Retrospective analysis of the VISION
trial data, although it was not statistically signifi-
cant, suggested that combination therapy with Pe-
gaptanib and PDT with verteporfin might be more

FIGURE 2: Case 2. (A) Initially minimally classical lesion converted to a (B) classical lesion located juxtafoveally after 4 sessions of pegaptanib monotherapy.
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effective than pegaptanib alone.* The outcomes of
the combination therapy are being studied in a ran-
domized trial.

The number of patients in our study was lim-
ited to show significant strength in the results. The
minimally classical and occult CNVM did better
than predominantly classical CNVM with either
pegaptanib monotherapy or with the combination
therapy, consistent with findings reported in other
studies and as anticipated from their natural his-
tory. On the other hand, patients receiving monot-
herapy did better than the patients in combination
therapy both for the minimally classical or occult
group and the predominantly classical group. The-
re are several possible explanations for the discre-
pancy in our findings:

(1) This may have been due to the method of
combination therapy used in our patients.

(2) The possibility of excessive insult to the re-
tinal neurosensorial, pigment epithelial cells, cho-
roidal cells, or their blood vessels by the PDT.

(3) PDT counteracting vascular endothelial
growth factor inhibition by Pegaptanib

(4) The small sample size and the retrospecti-
ve nature of our study.

Recently, Calvo-Gonzales et al. have reported
poor response to combined therapy using PDT and
Pegaptanib in their seven cases of predominantly
classic juxtafoveal CNVM due to AMD.!> This was
also the case in our cases with predominantly clas-
sical CNVM. Many studies have reported better vi-
sual results and less retreatment need in cases
receiving combined FDT and either ranibizumab
or bevacizumab compared to cases treated with
monotherapy alone.'®® It is known that PDT in-
creases the VEGF levels in CNVM.'?? Ranibizu-
mab and bevacizumab inhibit all isoforms of
vascular endothelial growth factor.!*"1618 Howe-
ver, pegaptanib is an aptameric molecule which in-
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hibits only the 165 isoform of VEGF.* Inhibition of
only the 165 isoform of VEGF might not be eno-
ugh to suppress the total pathologic effect of VEGF.
Photodynamic therapy induced VEGF secretion
and its insufficient inhibition by pegaptanib might
be responsible for the worse visual prognosis and
high retreatment rate in our patients received com-
bined PDT and Pegaptanib. Joeres et al. have re-
ported that intravitreal bevacizumab leads to better
functional and anatomical improvement than in-
travitreal pegaptanib in cases of neovascular
AMD.? Similarly, Smith et al. have reported that
11 of 40 eyes (%48) received combined bevacizu-
mab and PDT required only a single combined tre-
atment for CNVM resolution at the 12-month
follow-up.?? These findings and our high retreat-
ment rate show that combined pagaptanib and oc-
ular PDT does not seem to be the current treatment
of choice in CNVM due to AMD. Another possib-
le factor that may influence the treatment respon-
se is the order of combined treatment. Ju et al. have
shown that simultaneous but not prior inhibition
of 165 isoform of VEGF with pegaptanib enhances
the efficacy of PDT in multiple models of ocular
neovascularisation.?® The fact that the combined
treatment was not simultaneous in our study might
help explain the unfavourable response to treat-
ment in our combined group.

In conclusion, our results suggest that combi-
ned ocular PDT and pegaptanib treatment may not
be superior to pegaptanib alone in patients with ne-
ovascular AMD. Therefore, until prospective con-
trolled multicenter randomized trials show
significant benefit, this combination therapy sho-
uld be employed with caution and awareness in the

treatment of neovascular AMD.
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