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Treatment of Age-Related Macular Degeneration With Photodynamic Therapy (TAP) Study Group

Objective: To report vision and safety outcomes from
an extension of a 2-year investigation evaluating verte-
porfin photodynamic therapy in patients with age-
related macular degeneration with subfoveal choroidal
neovascularization (CNV).

Design and Setting: Open-label extension of se-
lected patients from 2 multicenter, double-masked, pla-
cebo-controlled, randomized clinical trials, the Treat-
ment of Age-Related Macular Degeneration With
Photodynamic Therapy (TAP) Investigation, at 22 oph-
thalmology practices in Europe and North America.

Participants: Patients enrolled in the TAP Investiga-
tion and followed up for at least 24 months in whom verte-
porfin therapy to CNV might reduce the risk of further
vision loss.

Methods: Before receiving verteporfin therapy in the ex-
tension, eligible patients signed a written informed con-
sent form accompanied by an oral consent process ap-
proved by local institutional review boards. Methods were
similar to those described for 1- and 2-year results, with
follow-up examinations beyond 2 years continuing at
3-month intervals with a few exceptions, including that
extension patients with fluorescein leakage from CNV
were to receive open-label verteporfin therapy irrespec-
tive of their original treatment assignment.

Results: Of 402 patients in the verteporfin group, 351
(87.3%)completedthemonth24examination;320(91.2%)
of these enrolled in the extension study. The enrolled par-
ticipantsincluded124(78.0%)ofthe159verteporfin-treated
patients with lesions composed of predominantly classic
CNVatbaseline,of whom105(84.7%)completedthemonth
36 examination. Verteporfin-treated patients with this le-
sioncompositionatbaselinewhoparticipated in theexten-
sion study, with or without a month 36 examination,
appeared more likely to have a younger age, better level of

visual acuity, absence of fluorescein leakage from classic
CNV, or no progression of classic CNV beyond the base-
line boundaries of the lesion at the month 24 examination
compared with those who did not enroll in the extension.
For the 105 patients with a predominantly classic baseline
lesion composition who completed the month 36 exami-
nation, an average of 1.3 treatments were given from the
month24examinationup to,butnot including, themonth
36examination.Aletter score loss in thestudyeyeofat least
15 from baseline for these patients occurred in 39 (37.5%)
at the month 24 examination compared with 44 (41.9%)
of these patients at the month 36 examination. Visual acu-
ity changed little from the month 24 examination (mean,
−1.9 lines) to themonth36examination(mean,−2.0 lines)
for theseeyes.Verteporfin-treatedpatientshad littlechange
in the mean visual acuity lost and few or no additional in-
stancesof infusion-relatedbackpainorphotosensitivity re-
actions from month 24 to month 36. Two patients origi-
nally assigned to placebo had acute severe vision decrease
within 7 days after verteporfin treatment during the exten-
sion.Onepatientoriginallyassignedtoverteporfinhadacute
severevisiondecreaseafterverteporfin treatmentof the fel-
low eye during the extension.

Conclusions: Vision outcomes for verteporfin-treated
patients with predominantly classic lesions at baseline re-
mained relatively stable from month 24 to month 36, al-
though only approximately one third of the verteporfin-
treated patients originally enrolled with this lesion
composition had a month 36 examination. From these re-
sults, the TAP Study Group identified no safety concerns
to preclude repeating photodynamic therapy with verte-
porfin. Additional treatment was judged likely to reduce
the risk of further vision loss. Caution appears warranted
in the absence of comparison with an untreated group dur-
ing the extension and since not all patients in the TAP In-
vestigation participated in the TAP Extension.
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T HE TREATMENT of Age-
Related Macular Degenera-
tion With Photodynamic
Therapy (TAP) Study
Group reported 1-year1 and

2-year2 results from 2 randomized clini-

cal trials evaluating photodynamic therapy
with verteporfin (Visudyne; Novartis Oph-
thalmics AG, Bülach, Switzerland) among
patients with subfoveal choroidal neo-
vascularization (CNV) caused by age-
related macular degeneration (AMD) in
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which the baseline lesion composition on fluorescein an-
giography was to include a component of classic CNV.
At the time of enrollment, patients were assigned ran-
domly to intravenous verteporfin or a placebo (dextrose
in water) followed by application of laser light to acti-
vate verteporfin or serve as a sham treatment for pa-
tients given a placebo. A visual acuity benefit through at
least 2 years was demonstrated for the study group as-
signed to verteporfin therapy and was even stronger for
subfoveal lesions that were predominantly classic (in
which the area of classic CNV was at least 50% of the area
of the entire lesion). On the basis of these outcomes, verte-
porfin therapy has been recommended for treatment of
patients with AMD with predominantly classic CNV le-
sions, with or without occult CNV, and has received regu-
latory approval for this indication in more than 50 coun-
tries, including the United States, Canada, the European
Union, and Australia.

An open-label extension of the TAP Investigation
beyond 2 years of follow-up was designed after the ben-
eficial 1-year outcomes were recognized.1 The exten-
sion enabled longer-term visual acuity and safety out-
comes in patients originally assigned to verteporfin therapy
to be obtained and offered verteporfin therapy to se-
lected patients originally assigned to placebo therapy and
followed up without verteporfin therapy for 2 years. The
purpose of this report is 2-fold: first, to describe de-
tailed vision outcomes between the month 24 and month
36 follow-up examination for verteporfin-treated pa-
tients who had a predominantly classic lesion at base-
line, a group in the TAP Investigation for whom verte-
porfin therapy is recommended; and second, to describe
safety information during this follow-up period for all pa-
tients enrolled, regardless of baseline lesion composi-
tion or treatment assignment (verteporfin or placebo).

METHODS

The highlights of the protocol for the TAP Investigation are de-
scribed in earlier reports.1,2 Patients enrolled in the TAP Inves-
tigation had subfoveal CNV caused by AMD in which the great-
est linear dimension of the lesion was no greater than 5400 µm
on the retina and in which the lesion included a component of
classic CNV associated with a best-corrected visual acuity let-
ter score between 73 and 34 (equivalent to an approximate
Snellen acuity of 20/40 to 20/200).

Enrolled patients were randomly assigned (in a 2:1 ratio)
to either verteporfin therapy or placebo sham therapy. Verte-
porfin therapy included infusion of 6 mg/m2 of body surface
area of verteporfin in a 30-mL solution during 10 minutes fol-
lowed by activation with a 689-nm diode laser light at an irra-
diance of 600 mW/cm2 for 83 seconds producing a fluence of
50 J/cm2 applied to a spot size 1000 µm greater than the le-
sion’s greatest linear dimension. Placebo sham therapy in-
cluded infusion of 30 mL of dextrose in water with the same
light application to serve as a sham procedure.

Patients were asked to return every 3 months (±2 weeks)
for 24 months and were to be retreated with either verteporfin
or placebo (whatever was assigned at baseline) at any of the
3-month follow-up visits when fluorescein leakage from CNV
was noted. The procedure for retreatment was the same as the
procedure for the initial treatment as outlined in the preced-
ing paragraph except that the spot size was 1000 µm greater
than the greatest linear dimension of fluorescein leakage from
CNV plus any hyperfluorescence from a serous detachment of

the retinal pigment epithelium, plus any blood contiguous to
these features that was judged by the treating ophthalmologist
to be thick enough to obscure additional hyperfluorescence from
these features. Hypofluorescence not corresponding to blood
(presumably from hyperpigmentation or fibrosis) that was con-
tiguous with leakage was included as part of the lesion to be
treated during the first application of verteporfin therapy, but
was not included as part of the area to be treated at any fol-
low-up examination. All personnel involved in the investiga-
tion were masked to the treatment assignment except for the
person preparing and performing the infusion who had no role
in vision measurements, light treatments, assessment of ad-
verse events, or evaluation of retinal photographs.

Before a patient in the TAP Investigation could be en-
rolled into the extension study at a center, the extension study
design was reviewed by a study advisory group (members of
the TAP Study Group who advise the study sponsors on the
scientific aspects of the investigation), the institutional review
board of the participating clinical center, and the TAP Inves-
tigation’s data and safety monitoring committee that was in-
dependent of the study sponsors and the TAP Study Group.
The extension study was administered as protocol amend-
ments that allowed for extended follow-up of patients in the
TAP Investigation initially to 48 months and subsequently to
60 months. Monitoring of the clinical centers (including vi-
sual acuity examiners) and the Fundus Photograph Reading Cen-
ter (Wilmer Ophthalmological Institute, Baltimore, Md) con-
tinued during the extension.

PATIENT SELECTION AND ENTRY EVALUATIONS

All 22 clinical centers from the TAP Investigation could par-
ticipate in the extension. Patients were enrolled in the exten-
sion from December 3, 1998, through January 13, 2000.

Patient Selection and Patient Enrollment

Ophthalmologists at each clinical center certified to enroll and
treat study participants determined whether patients fulfilled
eligibility criteria to enroll. Patients eligible to participate in
the open-label extension had to have completed the month 24
examination in the TAP Investigation, but could be enrolled
regardless of whether the patient was assigned originally to pla-
cebo or verteporfin, and regardless of the lesion composition
at enrollment into the TAP Investigation. Patients who missed
the month 24 examination but returned for a subsequent fol-
low-up examination also could be enrolled in the extension
study.

In addition, the enrolling ophthalmologist had to deter-
mine that the study eye had the following conditions: (1) met
the same criteria required to receive retreatment in the first 24
months of the TAP Investigation (specifically, evidence of fluo-
rescein leakage from CNV in the absence of a serious ocular
adverse event) and (2) in the investigators’ opinion, had the
potential to benefit from verteporfin therapy (for example, ex-
cluding lesions that were very large and associated with such a
low level of visual acuity such that additional treatment was
judged unlikely to prevent further deterioration, and hence un-
likely to have a positive impact on the patient’s quality of life),
or (3) that the study eye had a potential to benefit from verte-
porfin therapy in the future (for example, a relatively small le-
sion not associated with very poor vision that did not have fluo-
rescein leakage from CNV at the month 24 examination, but
might benefit from verteporfin therapy if fluorescein leakage
from CNV was noted at a follow-up examination after the month
24 examination). In addition, patients who reached the month
24 examination could be offered verteporfin therapy in their
fellow eye if that fellow eye had a CNV lesion that met the origi-
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nal TAP Investigation inclusion criteria1 except that the lower
level of the visual acuity criteria was extended to a letter score
of 24 (approximate Snellen equivalent of 20/320).

Patients eligible to participate in the TAP Extension re-
viewed and signed a written informed consent form accompa-
nied by an oral consent process with a certified investigator (oph-
thalmologist) for the TAP Extension before they received
verteporfin therapy. Although patients and treating ophthal-
mologists were unmasked to their treatment assignment in the
TAP Investigation after all data for these clinical trials had been
finalized by February 2000, most patients were enrolled into
the TAP Extension before they or their treating ophthalmolo-
gist knew what their treatment assignment was during the 2
years of the TAP Investigation.

TAP Extension Design

At the month 24 examination, after assessments were com-
pleted for the TAP Investigation (which did not include treat-
ment with verteporfin therapy), patients eligible to participate
in the TAP Extension who enrolled after signing a written con-
sent form regarding the extension then could begin to receive
verteporfin therapy to either the study eye or the fellow eye,
or both eyes, depending on whether treatment or retreatment
criteria were met. Follow-up examinations were scheduled ev-
ery 3 months; additional verteporfin treatments were to be ap-
plied at those follow-up visits as often as every 3 months for
an additional 36 months if leakage from CNV was detected
on fluorescein angiography as determined by the treating
ophthalmologist.

Vision Testing, Photographs, Other Medical Aspects,
and Study Entry

Vision testing, stereoscopic color fundus photographs, fluo-
rescein angiograms, and other medical aspects were described
in detail previously1 with 2 exceptions. First, fundus photo-
graphs and fluorescein angiograms taken at every 3-month fol-
low-up visit were evaluated by the Fundus Photograph Read-
ing Center only if the photographs documented specific ocular
adverse events during the extension study. Second, no medi-
cal history, physical examination, electrocardiogram, vital sign
measurements, or blood tests were performed at entry to or dur-
ing the extension.

STATISTICAL METHODS

Visual acuity and safety data were summarized from study en-
try of the TAP Investigation to the month 36 examination of
the TAP Extension for patients who received verteporfin therapy
in the TAP Investigation and continued follow-up in the TAP
Extension. Visual acuity and safety data also were summa-
rized for patients who received placebo therapy in the TAP In-
vestigation and then were enrolled in the TAP Extension and
received verteporfin therapy in the TAP Extension for either
the study eye (in which verteporfin therapy was delayed for at
least 2 years from presentation with a lesion eligible to partici-
pate in the TAP Investigation) or the fellow eye. Outcomes were
not adjusted for missing data at follow-up visits; unlike re-
ports in the TAP Investigation,1,2 the last observation carried
forward was not used to impute for any missing values at fol-
low-up visits during the extension study.

DATA MONITORING AND REPORTING

Data monitoring was continued by the same Data and Safety
Monitoring Committee as often as every 12 months.1 No safety
concerns regarding this extension study were voiced by the com-

mittee at its reviews on March 22, 2000, and February 6, 2001.
The database for this report includes all data through the month
36 examination of the TAP Extension, which was locked as of
February 27, 2001.

RESULTS

Of the 609 patients enrolled in the TAP Investigation,
207 were assigned to placebo therapy (all received pla-
cebo therapy at baseline) and 402 to verteporfin therapy
(all received verteporfin therapy at baseline). No placebo-
assigned patient received verteporfin and no verteporfin-
assigned patient received a placebo therapy during the
24 months of follow-up in the TAP Investigation.

One hundred seventy-eight (86.0%) of the 207 pa-
tients in the placebo group completed the month 24 ex-
amination; 156 (87.6%) of these 178 patients enrolled in
the extension study and 129 (72.5%) were treated with
verteporfin therapy at some time during the extension study
by the month 36 examination. Thus, 129 (62.3%) of the
original 207 patients assigned to placebo in the TAP In-
vestigation were treated with verteporfin therapy in the
extension study by the month 36 examination. Three hun-
dred fifty-one (87.3%) of the 402 patients in the vertepor-
fin group completed the month 24 examination; 320
(91.2%) of these 351 patients or 79.6% of the initial 402
verteporfin-treated patients enrolled in the extension study.
These 320 verteporfin-treated patients who enrolled in the
TAP Extension Study included 124 (78.0%) of the initial
159 verteporfin-treated patients with lesions composed of
predominantly classic CNV at baseline.

Verteporfin-treated patients with a predominantly
classic lesion composition at baseline who did enroll in
the extension (n=124), with or without a month 36 ex-
amination, compared with those who did not enroll
(n=35), appeared more likely at the month 24 examina-
tion to have a better mean change from baseline in visual
acuity letter score (P=.02), approximate Snellen equiva-
lent visual acuity distribution in favor of better levels of
acuity (P=.03 by Wilcoxon rank sum test), younger age
(P=.01), absence of leakage from classic CNV (P=.01), and
no evidence of progression of classic CNV beyond the area
of the lesion defined at baseline (P=.049) (Table 1).

VISION OUTCOMES FOR
PREDOMINANTLY CLASSIC LESIONS

ORIGINALLY ASSIGNED TO
VERTEPORFIN AND FOLLOWED UP

TO MONTH 36

One hundred five (84.7%) of the 124 TAP Extension pa-
tients originally assigned to verteporfin therapy who had
a predominantly classic lesion at baseline (or 66.0% of
the original 159 verteporfin-treated patients with a pre-
dominantly classic lesion at enrollment) enrolled in the
extension study and completed the month 36 examina-
tion. For the other 19 patients who did not complete the
month 36 examination, 8 (6.5%) of the 124 missed the
month 36 visit but were still participating in the study,
6 (4.8%) requested to be withdrawn, 3 (2.4%) discon-
tinued for other reasons, 2 (1.6%) died, and none were
lost to follow-up. An average of 1.3 of a maximum pos-
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sible 4 treatments were given from the month 24 exami-
nation (inclusive) up to, but not including, the month
36 follow-up examination. The actual number treated at
each visit during this period is shown in Figure 1. The
distribution of change in visual acuity for this group of
lesions at the month 36 examination shows very little
change from the distribution at the month 24 examina-
tion (Table 2). At the month 36 examination, 9 (8.6%)
of the 105 patients had at least moderate visual acuity
improvement (�15-letter increase or �3-line increase
over the baseline examination). Forty-four patients
(41.9%) had at least moderate visual acuity loss (�15-
letter loss or �3-line loss over the baseline examina-
tion), including 13 (12%) with severe visual acuity loss
(�30-letter loss or �6-line loss over the baseline
examination).

The distribution of actual visual acuity scores at the
month 36 examination for this group of lesions shows
very little change from the month 24 examination
(Table 3). At both times, 22 (21%) of the patients had
visual acuity of 20/80 or better. The percentage of eyes
with visual acuity of 20/200 or worse was similar at both
times, including 41 (39.4%) of 104 eyes at the month 24
examination and 45 (42.9%) of 105 eyes at the month
36 examination. The average visual acuity letter score also
was similar at both times, 41 (approximate Snellen equiva-
lent of 20/160+1) at the month 24 examination and 40

(approximate Snellen equivalent of 20/160) at the month
36 examination.

SAFETY BASED ON VISION OUTCOMES FOR
ALL PARTICIPANTS IN EXTENSION STUDY

The mean change from baseline in visual acuity score,
without last observation carried forward, was evaluated
as a safety measurement for all TAP Investigation pa-
tients participating in the TAP Extension. For the cases
enrolled in the TAP Extension that were predominantly
classic lesions at baseline, the mean change from base-
line in visual acuity score was relatively stable in the sec-
ond and third years. Specifically, these cases had an ap-
proximately 1-letter loss between the month 15 and month
36 examinations (Figure 2). Similarly, for 162 pa-
tients in the TAP Extension originally assigned to verte-
porfin therapy who had a minimally classic lesion at base-
line, the mean change from baseline in visual acuity letter
score between the month 24 and month 36 examina-
tions was relatively stable (Figure 2). Only 34 patients
originally assigned to verteporfin therapy who partici-
pated in the extension study had no classic CNV at the
baseline examination. The mean change from baseline
in visual acuity letter score for this group changed from
−9.5 to −9.7 between the month 24 and month 36
examinations.

Table 1. Patient and Lesion Characteristics for Patients Who Did and Did Not Enroll in the TAP Extension
With Lesions Composed of Predominantly Classic CNV at Baseline*

Characteristic at Month 24 Examination

Enrolled
in Extension

(n = 124)

Enrolled in Extension and
Had Month 36 Follow-up

(n = 105)

Did Not Enroll
in Extension

(n = 35)

Mean age, y 76 75 80
Women 61 (49.2) 52 (49.5) 17 (48.6)
Mean change in visual acuity letter score from baseline

to month 24 examination
−10.0 −9.5 −17.6

Letter score (visual acuity†) in study eye
�20/40 7 (5.6) 6 (5.7) 0
20/40-20/80 18 (14.5) 16 (15.2) 3 (8.6)
20/100-20/200 49 (39.5) 42 (40.0) 12 (34.3)
20/250-20/400 47 (37.9) 38 (36.2) 17 (48.6)
�20/400 3 (2.4) 3 (2.9) 3 (8.6)

Letter score (visual acuity†) in fellow eye
�20/40 34 (27.4) 32 (30.5) 11 (31.4)
20/40-20/80 16 (12.9) 12 (11.4) 4 (11.4)
20/100-20/200 25 (20.2) 22 (21.0) 7 (20.0)
20/250-20/400 34 (27.4) 26 (24.8) 7 (20.0)
�20/400 15 (12.1) 13 (12.4) 6 (17.1)

Lesion size, MPS disc areas (n = 122) (n = 104) (n = 19)
�3 18 (14.8) 16 (15.4) 3 (15.8)
�3 to �6 50 (41.0) 41 (39.4) 5 (26.3)
�6 to �9 32 (26.2) 30 (28.8) 0
�9 15 (12.3) 13 (12.5) 4 (21.1)
Cannot grade or unknown 7 (5.7) 4 (3.8) 7 (36.8)

Fluorescein leakage from classic CNV (n = 121) (n = 104) (n = 15)
None 65 (53.7) 55 (52.9) 3 (20.0)
Minimal/moderate 23 (19.0) 21 (20.2) 3 (20.0)
Progression 28 (23.1) 25 (24.0) 7 (46.7)
Cannot grade 5 (4.1) 3 (2.9) 2 (13.3)

*Unless otherwise indicated, values are given as number (percentage). TAP indicates Treatment of Age-Related Macular Degeneration With Photodynamic
Therapy; CNV, choroidal neovascularization; and MPS, Macular Photocoagulation Study. For patients who did not enroll in the extension study, values are with last
observation carried forward.

†Approximate Snellen equivalent.
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For the 129 patients originally assigned to placebo
in the TAP Investigation who were treated with verte-
porfin therapy in the TAP Extension by the month 36
examination, 103 (79.8%) received their first treatment

with verteporfin at the month 24 examination and pro-
vided 12 months of follow-up after initiation of therapy
in the extension study. The other 26 patients originally
assigned to placebo received treatment at a follow-up af-
ter the month 24 examination and, therefore, had less
than 12 months of follow-up after initiation of therapy
in the extension study. For these 129 patients assigned

Patients Enrolled in TAP Extension
(n = 162)

Patients Enrolled in TAP Extension
(n = 156)

Patients Enrolled in TAP Extension
(n = 34)

Month 24 Follow-up (n = 121 [97.6%])
Received Treatment: n = 50 (40.3%)

No Treatment Because No CNV Leakage (Study Eye): n = 67 (55.4%)

Month 27 Follow-up (n = 118 [95.2%])
Received Treatment: n = 42 (33.9%)

No Treatment Because No CNV Leakage (Study Eye): n = 76 (64.4%)

Month 30 Follow-up (n = 111 [89.5%])
Received Treatment: n = 29 (23.4%)

No Treatment Because No CNV Leakage (Study Eye): n = 78 (70.3%)

Month 33 Follow-up (n = 105 [84.7%])
Received Treatment: n = 23 (18.5%)

No Treatment Because No CNV Leakage (Study Eye): n = 81 (77.1%)

Month 36 Follow-up (n = 105 [84.7%])
Received Treatment: n = 24 (19.4%)

No Treatment Because No CNV Leakage (Study Eye): n = 79 (75.2%)

Patients Assigned to Verteporfin in
TAP Investigation

(n = 402)

Patients Assigned to Placebo in
TAP Investigation

(n = 207)

Patients With Lesions  Composed of
Minimally Classic CNV

(n = 202)

Patients With Lesions Composed of
Predominantly Classic CNV

(n = 159)

Patients With Lesions Composed of
Occult With No Classic CNV

(n = 41)

Patients Enrolled in TAP Extension
(n = 124)

Randomization
(n = 609)

Figure 1. Profile of participants enrolled in the Treatment of Age-Related Macular Degeneration With Photodynamic Therapy (TAP) Extension from the TAP
Investigation who had a lesion composed of predominantly classic choroidal neovascularization (CNV) at baseline, randomized to verteporfin therapy at baseline,
and who subsequently completed follow-up (at least a protocol visual acuity assessment) through the month 36 examination. The percentage of patients receiving
retreatment is expressed as a percentage of the total number of patients with lesions composed of predominantly classic (CNV) at baseline who were enrolled in
the TAP Extension. The percentage of patients who did not receive treatment is expressed as a percentage of the total number of patients followed up at that visit.

Table 2. Frequency Distribution of Changes in Visual Acuity
From Baseline at the Month 24 and Month 36 Follow-up
Examinations for Lesions Composed of Predominantly
Classic CNV at Baseline Assigned to Verteporfin Therapy,
Participating in TAP Extension, and
Having a Month 36 Examination*

Change in Visual Acuity†

No. (%) of Patients

Month 24
(n = 104)

Month 36
(n = 105)

�6-Line increase 2 (1.9) 3 (2.9)
�3-Line to �6-line increase 9 (8.7) 6 (5.7)
�1-Line to �3-line increase 7 (6.7) 11 (10.5)
No change 21 (20.2) 17 (16.2)
�1-Line to �3-line decrease 26 (25.0) 24 (22.9)
�3-Line to �6-line decrease 25 (24.0) 31 (29.5)
�6-Line decrease 14 (13.5) 13 (12.4)
Mean No. of lines (letters) lost 1.9 (9.5) 2.0 (10.1)

*TAP indicates Treatment of Age-Related Macular Degeneration With
Photodynamic Therapy; CNV, choroidal neovascularization.

†Values are approximate; there are 5 letters per line. One patient enrolled
in the Extension Study who returned for the month 36 examination did not
have a protocol visual acuity determination at the month 24 examination.

Table 3. Visual Acuity Categories in Study Eyes at the
Month 24 and Month 36 Follow-up Examinations for Lesions
Composed of Predominantly Classic CNV at Baseline
Assigned to Verteporfin Therapy, Participating in TAP
Extension, and Having a Month 36 Examination*

Visual Acuity, Letter Score†

No. (%) of Patients

Month 24
(n = 104)

Month 36
(n = 105)

�73 (�20/40) 6 (5.8) 6 (5.7)
73-54 (20/40-20/80) 16 (15.4) 16 (15.2)
53-34 (20/100-20/160) 41 (39.4) 38 (36.2)
33-14 (20/200-20/500) 38 (36.5) 44 (41.9)
�14 (�20/500) 3 (2.9) 1 (1.0)
Mean 41 (20/160 + 1) 40 (20/160)

*TAP indicates Treatment of Age-Related Macular Degeneration With
Photodynamic Therapy; CNV, choroidal neovascularization.

†Approximate Snellen equivalent. One patient enrolled in the Extension
Study who returned for the month 36 examination did not have a protocol
visual acuity determination at the month 24 examination.

(REPRINTED) ARCH OPHTHALMOL / VOL 120, OCT 2002 WWW.ARCHOPHTHALMOL.COM
1311

©2002 American Medical Association. All rights reserved.
Downloaded From: http://jamanetwork.com/pdfaccess.ashx?url=/data/journals/ophth/6834/ by a Universite de Geneve User  on 04/06/2017



to placebo in the TAP Investigation who were treated with
verteporfin therapy in the TAP Extension, again there was
relatively little change in the mean change from base-
line in visual acuity score between the month 24 and
month 36 examinations (Figure 2).

OTHER SAFETY OUTCOMES FOR ALL
PARTICIPANTS IN EXTENSION STUDY

For the 320 patients originally assigned to verteporfin
therapy who participated in the TAP Extension, the per-
centage who had clinically relevant adverse events by the
month 36 examination was similar to the percentage of
these patients who had such an event at the month 24
examination2 except for visual disturbance events. Spe-
cifically, for these 320 patients by the month 36 exami-
nation, 57 (17.8%) had experienced an injection site ad-
verse event, 9 (2.8%) had experienced infusion-related
back pain, and 8 (2.5%) had experienced a photosensi-
tivity reaction. Cumulative visual disturbance events had
increased from 89 (22.1%) of 402 patients by the month
24 examination2 to 93 (29.1%) of 320 patients by the
month 36 examination. There were no instances of acute
severe visual acuity decrease (documented loss of at least
20 letters within 7 days after treatment compared with
the visual acuity just before the treatment) in these study
eyes originally assigned to verteporfin therapy in the TAP
Investigation that then participated in the extension study.
However, one of the patients originally assigned to verte-
porfin therapy in the TAP Investigation who received

verteporfin therapy in a fellow eye during the extension
study had an instance of acute severe visual acuity de-
crease in that fellow eye.

For the 129 patients originally assigned to placebo
who were treated with verteporfin therapy in the TAP
Extension, visual disturbance events were noted in 12
(9.3%), injection site adverse events in 13 (10.1%), in-
fusion-related back pain in 1 (0.8%), and photosensitiv-
ity reaction in 1 (0.8%). There were 2 instances of acute
severe vision decrease in the study eye of patients origi-
nally assigned to placebo who participated in the exten-
sion study. In 1 of these 2 patients, the severe vision de-
crease occurred after the patient’s first verteporfin
treatment during the extension study (no verteporfin treat-
ments were given before participation in the extension
study); in the other patient, the severe vision decrease
occurred after the patient’s second verteporfin treat-
ment during the extension study (no verteporfin treat-
ments were given before participation in the extension
study).

COMMENT

Previous reports indicated that the vision outcomes with
verteporfin therapy1,2 in patients with subfoveal CNV in
AMD who had a lesion composed of predominantly clas-
sic CNV at baseline enrolled in the TAP Investigation were
sustained through 2 years of follow-up. On the basis of
these results, verteporfin therapy has been recom-
mended for the treatment of patients with AMD with pre-
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Figure 2. Mean change from baseline in visual acuity scores for patients enrolled in the Treatment of Age-Related Macular Degeneration With Photodynamic
Therapy Extension who had a lesion composed of predominantly classic choroidal neovascularization and assigned to verteporfin therapy or a lesion composed of
minimally classic choroidal neovascularization and assigned to verteporfin therapy or placebo therapy, regardless of lesion composition. Number of participants
providing data for each group are given below each follow-up visit.

(REPRINTED) ARCH OPHTHALMOL / VOL 120, OCT 2002 WWW.ARCHOPHTHALMOL.COM
1312

©2002 American Medical Association. All rights reserved.
Downloaded From: http://jamanetwork.com/pdfaccess.ashx?url=/data/journals/ophth/6834/ by a Universite de Geneve User  on 04/06/2017



dominantly classic CNV lesions. The results from an ad-
ditional year of follow-up show minimal change in vision
outcomes for these patients between the month 24 and
month 36 examinations. Furthermore, the only addi-
tional safety concern for any of the patients enrolled in
the extension study, regardless of initial lesion compo-
sition or original assignment to verteporfin therapy or
sham therapy with placebo, was the development of acute
severe vision decrease in the study eye of 2 of the pa-
tients originally assigned to placebo and in the fellow eye
of 1 patient originally assigned to verteporfin therapy.

The data in Tables 2 and 3 on patients who had a
predominantly classic lesion at baseline and partici-
pated in the extension study excludes 19 cases in the ex-
tension study that did not have both a month 24 and
month 36 examination. This method was chosen as one
way of trying to report changes in visual acuity for pa-
tients with predominantly classic lesions at baseline who
participated in the extension study and deal with miss-
ing data between these 2 points. The mean visual acuity
change at these points in Table 2 for 105 patients with
both a month 24 and a month 36 examination is similar
to the mean visual acuity change from baseline at these
points in Figure 2. Figure 2 includes the 105 patients in
Table 2 plus 19 patients who participated in the exten-
sion study but did not have both a month 24 and a month
36 examination. The similarity suggests that the exclu-
sion of these 19 patients from Tables 2 and 3 likely did
not have a large impact on the estimates given in these
tables.

Some caution in the interpretation of the vision re-
sults in Tables 2 and 3 is indicated. Specifically, verte-
porfin-treated patients with a lesion composition that was
predominantly classic at baseline who did not enroll in
the extension study and are not included in these tables
appeared more likely to have a greater age, poorer level
of visual acuity, evidence of fluorescein leakage from clas-
sic CNV, or evidence of progression of classic CNV at
the month 24 examination compared with those in-
cluded in these tables. Since some of the patients with
the worst visual acuity at the month 24 examination did
not participate in the extension study, the actual month
36 visual outcomes for all patients from the TAP Inves-
tigation who had a predominantly classic lesion at base-
line and were assigned to verteporfin therapy may be
somewhat worse than that reported in these tables. On
the other hand, although these cases probably had more
vision to lose during the extension study, since they had
better mean levels of visual acuity at the month 24 ex-
amination compared with the cases that did not partici-
pate in the extension study (20/160 vs 20/250+2), the
relatively stable visual acuity suggests an even better out-
come than might have been expected if the visual acuity
had been lower. Specifically, with lower levels of visual
acuity (for example, 20/400), one might expect that fur-
ther loss of vision would be less likely than at higher lev-
els of acuity (for example, 20/100).

Of note, the average number of applications of verte-
porfin treatment per year continued to decrease through
the third year for the 105 lesions described in Table 1
that were predominantly classic at baseline and that had
a month 36 follow-up, from 3.6 during the first year of

follow-up to 2.4 during the second year of follow-up to
1.3 during the third year of follow-up. The limited ad-
ditional visual loss in the third year of follow-up does not
mean that the few retreatments performed during this fol-
low-up were unnecessary. Without retreatment to the
cases that had fluorescein leakage from CNV during the
third year of follow-up, it is possible that the minimal
change in visual outcomes between the month 24 and
month 36 examinations might not have been obtained.
This study was not designed to determine whether these
retreatments were necessary. This information could be
obtained only if outcomes with retreatments were com-
pared with outcomes without retreatments during this
extension.

As noted in Figure 2, most of the visual acuity loss
in either the verteporfin-treated or placebo-treated group
occurred in the first year. The minimal additional visual
acuity loss noted during both the second and third years
of follow-up suggests that similarly treated patients might
expect this process to stabilize within 1 year after initi-
ating therapy, with vision usually remaining stable at least
through 3 years of follow-up. Since the average age of
patients developing these lesions may be approximately
75 years (based on the demographics of patients partici-
pating in the TAP Investigation1 and the Macular Pho-
tocoagulation Study of subfoveal CNV caused by AMD3),
this period of stability may represent a significant por-
tion of the patient’s remaining lifetime.

Two additional limitations must be recognized in
the interpretation of these results. First, in the absence
of a control group, it is impossible to know for certain
whether these outcomes at the month 36 examination
would have been better than the outcomes for cases as-
signed to placebo, since patients originally assigned to
placebo could be offered verteporfin therapy after com-
pleting the month 24 vision assessments. However, the
average visual acuity for patients assigned to placebo
showed no improvement for 24 months before the ex-
tension study. There is little reason to suspect that
improvement should have begun at the month 24 ex-
amination.

Second, not all patients participating in the TAP
Investigation participated in the TAP Extension. The en-
rolling ophthalmologist had to determine that the study
eye had evidence of fluorescein leakage from CNV at the
month 24 examination with a potential to benefit from
additional treatment as judged by the treating ophthal-
mologist, or had no fluorescein leakage from CNV at the
month 24 examination but had the potential to need treat-
ment in the future, again as judged by the treating oph-
thalmologist. For the placebo-treated patients in the TAP
Investigation who enrolled in the TAP Extension, with-
out the last observation carried forward to impute for miss-
ing values, visual outcomes were marginally worse at the
month 36 examination compared with the month 24 ex-
amination. However, 2 of these patients had acute se-
vere decrease in vision after verteporfin therapy (1 after
the first treatment, 1 after the second treatment). It is un-
known how these patients assigned to placebo in the TAP
Investigation and subsequently able to receive vertepor-
fin therapy during the extension study would have fared
if no verteporfin therapy had been available to them dur-
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ing the extension study. Therefore, no conclusions re-
garding efficacy of verteporfin therapy can be made in
eyes with fluorescein leakage from subfoveal CNV that
has been documented for at least 2 years before the ini-
tiation of verteporfin therapy.

CONCLUSIONS

The 3-year visual outcomes for patients with subfoveal
CNV enrolled in the TAP Extension show little change
from the 2-year outcomes for patients with lesions that
were composed of predominantly classic CNV and as-
signed to verteporfin therapy at baseline. Caution in the
interpretation of these results appears warranted in the
absence of comparison with an untreated group be-
tween the month 24 and month 36 examinations. Fur-
thermore, not all patients in the TAP Investigation par-
ticipated in the TAP Extension; only approximately one
third of the verteporfin-treated patients originally en-
rolled with this lesion composition had a month 36 ex-
amination. Treated patients with predominantly classic
lesions at baseline who did participate appeared more
likely at the month 24 examination to have a younger
age, higher level of visual acuity, absence of fluorescein
leakage from classic CNV, and less progression of clas-
sic CNV. Continued safety of verteporfin therapy based
on mean change in visual acuity and adverse events was
maintained through the third year of follow-up in the TAP
Investigation. The results provide additional evidence that
the benefits of this therapy were sustained through at least
3 years in patients with subfoveal CNV caused by AMD
in whom additional therapy is contemplated at the month
24 examination or at some later time beyond the month

24 examination. On the basis of these results, the TAP
Study Group identified no safety concerns to preclude
repeating photodynamic therapy with verteporfin if fluo-
rescein leakage from CNV was noted beyond 24 months
of initiating therapy and additional treatment was judged
likely to reduce the risk of further vision loss compared
with no therapy. Caution in the interpretation of these
results appears warranted in the absence of comparison
with an untreated group during the extension and since
not all patients in the TAP Investigation participated in
the TAP Extension.
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