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Effects of treatment change in patients with neovascular age-related macular
degeneration; Results from the Czech National Registry
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Sarka Pitrova’, Jiri Rehak"

Aims. To determine the effectiveness of second line treatments in patients with neovascular AMD who did not respond
adequately to primary treatment.

Methods. Retrospective, multicentre assessment. The frequency of primary treatment failure and outcomes of sub-
sequent secondary treatment were assessed according to the type of primary treatment, type of CNV and change in
BCVA over a 12 month period.

Results. At the time of assessment 750 entries (750 treated eyes, 725 treated patients) had follow-up longer than 12
months. A treatment change required 7.7% subjects treated with ranibizumab, 20.5% with pegaptanib and 22% with
PDT and verteporfin. Average BCVA of all patients at the beginning of primary treatment was 50.7 + 3 letters and 43
+ 3.5 letters in 12" month (P<0.001). The mean decrease in BCVA was 7.7 + 0.6 letters during the first 6 months of
observation. During the next 6 months, no significant change occurred. The change of primary therapy was required
on average after 6.5 £ 2.1 months.

Conclusion. BCVA loss was the most significantly decelerated in patients who received ranibizumab as a secondary
therapy following unsuccessful treatment with pegaptanib sodium.
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INTRODUCTION

Age-related macular degeneration (AMD) is a disease
characterized by degenerative changes of choroid main-
ly in the macular area. It is the most common cause of
blindness in the population above 65 years in developed
countries'. The slowly progressive atrophic form of AMD
affects the majority of patients. A rapidly progressive wet
form, characterized by choroid neovascular membrane
(CNYV), develops in approximately 10% of cases?. Without
treatment, the wet form of AMD leads to loss of 2.7 lines
(13.5 letters) on the ETDRS chart in 1 year and 4 lines
(20 letters) in 2 years?.

Verteporfin (Visudyne™, Novartis Pharma AG) was
approved in March 2000 by the FDA in the USA for treat-
ment with photodynamic therapy (PDT) in patients with
mostly classic CNV. The first anti-vascular endothelial
growth factor (VEGF) drug approved for the treatment of
the wet form of AMD was pegaptanib sodium (Macugen,
Pfizer Inc.). This is a ribonucleic acid aptamer with high
affinity for the VEFG A , isomer. On binding with VEGF
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A, prevents the ligation of VEGF molecules to endo-
thelial cell VEGFR-2 receptors and stops their activa-
tion*. Another drug approved for anti-VEGF treatment
is ranibizumab (Lucentis, Novartis Pharma AG Europe,
Genentech, Inc. USA), which is a fragment of the hu-
manize monoclonal antibody against several isoforms
of VEGF A (VEGF A, VEGF A, and VEGF A )
(ref.’). Bevacizumab (Avastin, F. Hoffmann-La Roche
Ltd, Genentech, Inc. USA) is a humanized monoclonal
antibody to vascular endothelial growth factor A that is
approved for the treatment of metastatic colorectal can-
cer. Although this drug is not approved for intraocular use
in the Czech Republic, it has been used as an off - label
intravitreal therapy in specific cases.

The treatment of patients with wet AMD is central-
ized to 9 tertiary referral centres in the Czech Republic
(University Hospital Brno, University Hospital Hradec
Kralove, University Hospital Kralovske Vinohrady
Prague, University Hospital Olomouc, University Hospital
Ostrava, University Hospital Plzen, Masaryk Hospital Usti
nad Labem, Central Military Hospital Prague, General
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University Hospital Prague). Anonymised data on treat-
ment efficacy and safety have been entered consecutively
into the Czech national database AMADEUS (Age re-
lated MAcular DEgeneration in patientS in the Czech
Republic) since September 2008. The main aim of the
registry is to collect basic epidemiologic data on patients
diagnosed with wet AMD in the Czech Republic, docu-
ment standard diagnostic and therapeutic patterns and
assess treatment efficacy in standard clinical practice.
The data collection is independent of all treatment deci-
sions, does not affect patient access to treatment and fully
complies with all ethical as well as legal requirements for
non-interventional data collection in the Czech Republic.
All patients have given a written informed consent for pri-
mary and secondary treatment, as well as data collection.

The main aim of this analysis was to assess wet AMD
secondary therapy treatment efficacy following failure of
primary therapy.

METHODS

Our analysis included records from all 9 centres that
cooperated on the national, multicentre registry Amadeus.
The analysis criteria were as follows: enrolment between
06.10.2008 and 29.10.2010, minimum 12-month follow-
up period, age more than 55 years, confirmed diagnosis
of wet AMD, all types of CNV, treatment naive patients,
initial best corrected visual acuity score (BCVA) between
70 and 35 letters on ETDRS chart (equivalent of 20/40
- 20/200 on Snellen chart) if eye with worse BCVA was
affected and 70 -15 letters on ETDRS chart (equivalent
of 20/40 - 20/400 on Snellen chart) if the eye with better
BCVA was affected.

All patients underwent a fluorescein angiography (FA)
and OCT examination before treatment with PDT and/or
anti-VEGF was initiated. FA was subsequently carried out
only in case of therapeutic doubt. OCT examination was
also performed prior to each pegaptanib, ranibizumab and
PDT application. PDT with verteporfin was indicated in
patients with predominantly classic CNV, lesion size up to
4 Disc Areas (DA), pegaptanib and ranibizumab therapy
was indicated in patients with all types of membranes,
lesion size up to 8 DA (occult CNV’s were treated only
in cases of signs of activity in the retina such as bleeding,
or hard exudates in the macula or worsening of BCVA by
more than 1 line of the ETDRS chart within 3 months).

Records were excluded from analysis if another cause
of CNV (myopia, angioid streaks, etc.) was confirmed, if
the treated eye was infected,, if the FA revealed the lesion
was bigger than 8 DA, predominantly fibrotic CNV, and
allergy to verteporfin, pegaptanib, ranibizumab and/or to
fluorescein were present. The evaluation excluded patients
with polypoidal choroidal vasculopathy (PCV) proven to
FA before treatment. Indocyanine green angiography
(ICGA) was not performed due to lack of availability of
dye in the Czech Republic.

The analysis focused on treatment change due to pri-
mary therapy failure, defined as a decrease in BCVA by
15 or more letters on the ETDRS chart, and/or increase

in intraretinal or subretinal fluid with an increase in CRT
of more than 100 microns on OCT and/or an increase
in CNV leakage confirmed by FA during the treatment.
PDT with verteporfin was carried out according to the
standard protocol; pegaptanib sodium was administered
according to summary of product characteristic (SPC)
at regular 6-week intervals. Subjects treated with ranibi-
zumab initially received three injections in monthly intra-
vitreal followed by “pro re nata” (PRN) application (i.e.
the patients received further injections if the reapplication
criteria were met).

During the 12-month period, at each visit all patients
underwent examination of the BCVA on the ETDRS
charts, anterior and posterior ocular segment examina-
tion, fundus photography, optical coherence tomogra-
phy mainly focused on CRT and FA for identification of
type and extent of CNV. The frequency of follow-up was
minimally once per three months in the 9 tertiary refer-
ral centres. Patients treated with PDT with verteporfin
and ranibizumab were reassessed every 3 months at the
tertiary referral centres; patients treated with pegaptanib
were assessed in those centres every 6 weeks. In addition,
patients were seen monthly in outpatient ophthalmology
clinics. In case of worsening of BCVA by more than 1 line
on the ETDRS chart within 1-month period, patients were
referred to the tertiary referral centre for reassessment.
Treatment assessment was recorded in the 3%, 6" and
12" months. The primary objective of our analysis was
to identify the primary treatment frequency failure and
subsequent treatment patterns. The secondary objective
was to assess BCVA change according to a different type
of primary and secondary treatment and CNV type.

The statistical significance of differences between
groups of patients was tested by Kruskal Wallis H test
(for continuous parameters), Wilcoxon test (for continu-
ous paired data), Mann Whitney U test and maximum
likelihood chi square test (for categorical data). Statistical
significance was set at the 0.05 probability level. Analysis
was conducted with SPSS 19.0.1. (IBM Corporation,
2010).

The primary treatment selection and choice of second-
ary treatment were fully within the competence of treat-
ing ophthalmologists at the tertiary referral centres. The
reasons for treatment change in the case of unsatisfactory
primary therapy were decrease in BCVA by 15 or more let-
ters on the ETDRS chart, and/or increase in intraretinal
or subretinal fluid with an increase in CRT by more than
100 microns on OCT and/or increase of CNV leakage
confirmed by FA. The selection of drugs (verteporfin,
pegaptanib sodium and ranibizumab) for secondary treat-
ment was not driven by any specific protocol. Treating
physicians worked in this respect independently and their
decisions were based on the results of assessments, stan-
dard clinical practice of their centres and availability of
treatment.

The study was conducted in accordance with the cur-
rent version of the Declaration of Helsinki.
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RESULTS

From a total of 750 records (750 eyes, 725 patients)
with a confirmed wet form of AMD, 454 eyes (60.5%)
were treated with ranibizumab, 146 eyes (19.5%) with
pegaptanib sodium and 150 eyes (20%) with PDT with
verteporfin. The treatment change was required in 35 eyes
(7.7%) treated initially with ranibizumab, 30 eyes (20.5%)
with pegaptanib sodium and 33 eyes (22%) treated with
PDT. Of a total of 96 patients who required a treatment
change, 51 were women and 45 men. The mean age of the
sub-cohort was 74.3 + 1.6 years. Details regarding type of
CNYV confirmed by FA at the beginning of treatment are
shown in Table 1.

The initial mean BCVA of the whole cohort was 50.7+
3 letters on the ETDRS chart (median 52.5 letters). The
mean BCVA in the 3 month was 50.4 + 2.8 letters (me-
dian 52 letters) and 43 £ 3.5 (median 40.5 letters) in
6" month and 43 + 3.5 (median 40.5 letters) in the 12
month (P<0.001). The mean decrease in BCVA during

the first 6 months of observation was 7.7+ 0.6 letters.
There was no significant change in BCVA between the
6" and 12™ months. The mean BCVA at the beginning of
treatment with PDT with verteporfin was 49.6 * 5 letters
(median 50 letters). BCVA at the end of 12 months ob-
servation period was 40.6 + 6.1 letters (median 42 letters)
(P=0.002). The initial mean BCVA at in case of patients
treated with ranibizumab was 52.9 + 4.7 letters (median
55 letters) and 48.4 + 5.9 letters (median 53 letters) in
patients treated with pegaptanib sodium. BCVA follow-
ing 12 months of treatment with ranibizumab and pegap-
tanib sodium was 47.6 £ 5.5 letters (median 45 letters)
(P=0.168) and 40.4 + 6.6 letters (median 35.5) (P=0.068)
respectively. Details regarding the change of BCVA ac-
cording to the primary therapy are summarized in Table
2. Table 3 shows the change in BCVA according to type
of CNV. The mean duration of the primary therapy was
6.5 = 2.1 months. The majority of patients in the PDT
subgroup with verteporfin (97%) were diagnosed with
the predominantly classic CNV. Treatment change was

Table 1. Type and size of the CNV at the beginning of treatment.

Primary therapy
Total P!
Visudyne Lucentis Macugene
Eyes N=98

CNV type N (%) PC 48 (49.0%) 31 (93.8%) 11 (31.4%) 6 (20.0%)
oC 39 (39.8%) 1(3.1%) 21 (60.0%) 17 (56.7%) <0.001

MC 11 (11.2%) 1(3.1%) 3 (8.6%) 7(23.3%)

CNV average size N (%) <2DD 43 (43.9%) 20 (60.6%) 10 (28.6%) 13 (43.3%)
>2DD 55 (56.2%) 13 (39.4%) 25 (71.5%) 17 (56.6%) 0.147

IStatistical significance of ML chi square test for categorical data and statistical significance of Kruskal Wallis H test for continuous data

Table 2. The best corrected visual acuity at the end of 12-month observation period.

Primary therapy
Visudyne Lucentis Macugen p
N =33 N=35 N =30
BCVA At entry 49.6 (44.7-54.6) 52.9 (48.2-57.6) 48.4 (42.4-54.3)
mean 50.0 (29.0-77.0)  55.0 (30.0-70.0) 53.0 (16.0-74.0) 0995
(5-95% CD) After 3 months 49.4 (45.4-53.5) 548 (49.9-59.7) 46.4 (40.8-51.9)
median 0.223
(5%- 95 percentile) 50.0 (28.0-65.0) 55.0 (30.0-75.0) 45.5 (23.0-75.0)
P 0.899 0.167 0.068
After 6 months 45.3 (40.3-50.4) 501 (45.1-55.0) 421 (3T1-472) o
45.0 (15.0-68.0) 50.0 (25.0-72.0) 410 (19.0-64.0)
P 0.086 0.321 0.031
After 12 months 40.6 (34.5-46.7) 476 (421-531) 404 (337-470) .
42.0 (3.0-68.0) 450 (24.0-75.0) 355 (13.0-69.0)
P 0.002 0.168 0.068

IStatistical significance of Mann Whitney U test

2Statistical significance of Wilcoxon test for paired samples, tested for entry and time after 3, 6 and 12 months
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Table 3. Development of the BCVA according to type of CNV.

CNV type
PC oC MC p
N =48 N =139 N=11
BCVA 51.0 (47.0-55.0) 51.7 (47.0-56.4) 43.2 (32.3-54.0)
mean At entry 0.170
(5 - 95% 51.5 (30.0-75.0) 55.0 (24.0-75.0) 42.0 (15.0-74.0)
CI) 50.6 (46.8 -54.5) 52.0 (47.2-56.8) 43.7 (35.7-51.7)
median After 3 months 0.129
(5- 95t 50.0 (30.0-70.0) 54.0 (23.0-75.0) 40.0 (26.0-70.0)
percentile)  p 0.977 0.936 0.755
44,3 (40.1-48.6) 48.7 (43.9-53.5) 44.3 (36.5-52.0)
After 6 months 0.869
44.0 (19.0-70.0) 50.0 (22.0-72.0) 40.0 (28.0-64.0)
P 0.002 0.236 0.929
41.3 (36.6-46.1) 44.8 (38.5-51.0) 44.3 (35.6-52.9)
After 12 months 0.711
40.5 (14.0-69.0) 49.0 (12.0-74.0) 40.0 (22.0-65.0)
P <0.001 0.068 0.878

IStatistical significance of Mann Whitney U test.

2Statistical significance of Wilcoxon test for paired samples, tested for entry and time after 3, 6 and 12 months.

Table 4. Primary and secondary therapy.

Primary therapy Visudyne (N = 33)

Lucentis (N = 35) Macugen (N = 30)

Number of doses

Mean 1.2
5-95%Cl 1.0; 1.3
Median 1.0
10™ - 90™ percentile 1.0; 2.0

3.1 3.5
2.7; 3.5 2.7; 4.4
3.0 4.0
2.0; 5.0 1.0; 7.0

Successive therapy

Lucentis 27 (81.8%) - 29 (96.7%)
Macugen 6 (18.2%) 25 (71.4%) -
Visudyne - 10 (28.6%) 1(3.3%)
Time of change in treatment (in months)

Mean 4.8 7.9 5.9
5-95%CI 3.3;6.3 6.7; 9.0 4.6; 7.2
Median 3.0 8.0 7.0

10™ - 90™ percentile 2.0; 10.0 3.0; 12.0 1.0; 10.0

required, mainly due to insufficient treatment effect, in
33 cases (22%); average duration of treatment was 4.8
months. The average number of laser treatments in this
subgroup was 1.2. Subsequent treatment was performed
in 27 eyes (81.8%) with ranibizumab and 6 (18.2 %) eyes
with pegaptanib sodium.

In the subgroup of 146 eyes primarily treated with
pegaptanib sodium, a treatment change was required for
30 eyes (20.5%) following 5.9 months of treatment and
3.5 applications, mainly due to insufficient treatment re-
sponse. Subsequent treatment was performed in 29 eyes
(96.7 %) with ranibizumab and in 1 eye (3.3 %) with PDT
with verteporfin.
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In the subgroup primarily treated with ranibizumab
(n=454) the treatment change was required for 35 eyes
(7.7%) after 7.9 months; patient received on average 3.1
applications of the ranibizumab, mainly due to insuffi-
cient treatment. Subsequent treatment was performed in
25 eyes (71.4 %) with pegaptanig sodium and in 10 eyes
(28.6 %) with PDT with verteporfin (Table 4).

DISCUSSION

All patients were treated at tertiary ophthalmology
centres and the treatment reflected standard clinical prac-
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tice. Our analysis focused on patients with the wet form of
AMD treated with ranibizumab, pegaptanib sodium and
PDT with verteporfin.

The TAP (Treatment of Age - related Macular
Degeneration with Photodynamic Therapy) study re-
ported a loss of > 15 letters on the ETDRS charts in
39% of treated eyes that received on average 3.5 laser
treatments during the 12-month period®. In our group
primarily treated with PDT we found a slightly smaller
percentage of eyes that had been changed due to inef-
ficiency of primary therapy with PDT with verteporfin.
The average number of laser treatment in our group was
smaller than in the TAP study. We tend to assume that
the lower number of PDT applications in our subgroup
was due to the availability of other treatment options and
an early treatment change.

Ranibizumab was applied on a PRN basis which was
also used in the PrONTO (Prospective OCT Imaging of
Patients with Neovascular AMD Treated with Intraocular
Ranibizumab) and SUSTAIN (Safety and Efficacy of
Flexible Dosing Regimen of Ranibizumab in Neovascular
Age Related Macular Degeneration) studies. Compared
with an average of 5.6 injections of ranibizumab in the
PRONTO study and 5.7 injections in the SUSTAIN study
was found in our observation the lower average number of
ranibizumab injections™®. We believe that the low number
of applications was influenced by longer follow-up periods
in the maintenance phase and limited budget for the treat-
ment of wet AMD in the Czech Republic.

The VEGF Inhibition Study in Ocular Neova-
scularization (VISION) reported that the intravitreal
application of 0.3 mg of pegaptanib sodium in 6-week
intervals during a one-year treatment resulted in a loss
of less than15 letters on the ETDRS chart in 70 % of
patients. In 6 % of patients BCVA improved by at least 3
lines on ETDRS chart’. Quiram et al. documented > 15
letters decrease in BCVA on the ETDRS chart in 10 % of
patients with newly diagnosed CNV. The mean follow-up
period was 9.1 months and the mean number of injec-
tions per patient was 4.7 (ref.!°). Our group of patients
with documented poor response to the primary treatment
with pegaptanib sodium was greater than that of Quiram
et al. and smaller than that in the VISION trial. The aver-
age number of injections corresponds to the results of
Quiram et al.

In the subgroup treated with PDT with verteporfin
there was no significant difference in the BCVA decrease
during the first and second half of the observation period.
In other words, the disease progressed irrespective of the
secondary treatment type applied. The same trend was ob-
served in the subgroup treated initially with ranibizumab
and subsequently with selective anti VEGF A blocker
pegaptanib sodium. If the primary therapy failed during
the first six months of the observation period, the disease
progression usually continued even if the patients received
a secondary therapy.

Disease progression was significantly slowed down
in eyes unsuccessfully treated with pegaptanib sodium
if they were subsequently treated with ranibizumab. The
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additional effect of ranibizumab on CNV not responding
to pegaptanib sodium can be explained by its effect on
other isoforms of VEGF A, mainly isoforms VEGF A
and VEGF A | (ref.®).

When we compared the BCVA according to the type
of CNV, we found a sharp reduction in visual acuity in
eyes affected by predominantly classic CNV. When we
compared development of the BCVA in all three groups
with the natural development of the neovascular form of
AMD (ref?), we found that the disease progression was
significantly decelerated in all treated groups of patients,
despite the need for treatment change and limited effect of
PDT and pegaptanib sodium as a subsequent treatment.

Data from our databases can provide additional in-
formation to the information from interventional clinical
trials, can increase our understanding of the treatment
management of patients with the wet form of AMD in
standard clinical practice, and help us to optimize treat-
ment patterns in cases of ineffective treatment.
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