
Verteporfin Therapy of Subfoveal Choroidal
Neovascularization in Patients
With Age-Related Macular Degeneration

Additional Information Regarding Baseline Lesion Composition’s Impact
on Vision Outcomes—TAP Report No. 3

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

Objective: To explore how baseline lesion composi-
tion influenced vision outcomes in patients with age-
related macular degeneration (AMD) undergoing pho-
todynamic therapy with verteporfin (Visudyne) for
subfoveal choroidal neovascularization (CNV) in the
Treatment of Age-Related Macular Degeneration With
Photodynamic Therapy Investigation.

Methods: Patients with subfoveal lesions secondary to
AMD with evidence of classic CNV were categorized into
2 subgroups based on baseline color photographs and fluo-
rescein angiograms assessed by graders at the Wilmer Pho-
tograph Reading Center (The Johns Hopkins University
School of Medicine) before any outcome analyses as fol-
lows: (1) predominantly classic CNV (area of classic CNV
�50% of the area of the entire lesion) or (2) minimally clas-
sic CNV (area of classic CNV �50% but �0% of the area
of the entire lesion). Additional exploratory analyses were
performed in the predominantly classic subgroup to in-
vestigate the effects of visual acuity, lesion size, prior laser
photocoagulation, phakic status, micronutrient use, and
presence of occult CNV on vision outcomes.

Main Outcome Measures: Subgroup analyses of vi-
sion and fluorescein angiographic outcomes at 1 and 2
years after study enrollment were examined in an intent-
to-treat analysis from 2 multicenter, double-masked, pla-
cebo-controlled, randomized clinical trials.

Results:Compared with patients who had minimally clas-
sic CNV, patients with predominantly classic CNV had a
worse initial mean visual acuity and smaller lesions and were
more likely to have lesions that included blood or blocked
fluorescence. When evaluated by treatment assignment and

lesion composition, 84% to 88% completed the month 24
examination. In the subgroup with predominantly classic
lesions, visual acuity outcomes were consistently better in
verteporfin-treated patients. Outcomes for patients with pre-
dominantly classic lesions without occult CNV tended to
be better than outcomes for patients with predominantly
classic lesions with occult CNV, although the former tended
to have smaller lesions and lower levels of visual acuity at
baseline. Contrast sensitivity and fluorescein angio-
graphic outcomes (total lesion size, progression of classic
CNV, and absence of classic CNV) were better in verte-
porfin-treated patients than in placebo-treated patients in
the predominantly classic and the minimally classic CNV
subgroups. In patients with predominantly classic CNV,
no interaction of the treatment benefit by phakic status, mi-
cronutrient use, or prior laser photocoagulation therapy
was noted.

Conclusions:Verteporfintherapycansafelyreducetherisk
of moderate and severe vision loss in patients with subfo-
veal lesions that are predominantly classic CNV secondary
toAMD.While thisbenefit seemedtobeevengreater in the
absenceofoccultCNV,theeffectmayberelatedtothesmaller
lesions and worse visual acuity associated with predomi-
nantly classic lesions without occult CNV and not solely
to the lesioncomposition itself.Theseanalyses support ini-
tial reports that verteporfin therapy should be used to treat
patients with AMD who have predominantly classic CNV,
with or without occult CNV, but suggest that further in-
vestigationsshouldbeperformedtodetermineif lesionswith
a minimally classic composition might benefit when they
are smaller and have lower levels of visual acuity.
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T HE RESULTS from 2 multi-
center, double-masked,
placebo-controlled, ran-
domized clinical trials,1,2

the Treatment of Age-
Related Macular Degeneration With
Photodynamic Therapy (TAP) Investiga-
tion, demonstrated that verteporfin (Vi-
sudyne; Novartis Ophthalmics AG,

Bülach, Switzerland) therapy reduces the
risk of vision loss in patients with subfo-
veal choroidal neovascularization (CNV)
secondary to age-related macular degen-
eration (AMD) as early as 3 months and
continuing through at least 24 months.
Patients enrolled in the TAP Investiga-
tion had to have some evidence of classic
CNV, as determined by fluorescein angi-
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ography, although the proportion of the lesion that was
composed of classic CNV could range from a small area
to the entire lesion.

Eyes that were judged by independent graders at
the Wilmer Photograph Reading Center, The Johns
Hopkins University School of Medicine, to have pre-
dominantly classic lesions (area of classic CNV �50%
of the area of the entire lesion) at baseline (Figure 1A)
had a greater visual acuity benefit through the month
24 examination compared with eyes with minimally
classic lesions.2 Based on this information, verteporfin
therapy is recommended for the treatment of predomi-
nantly classic subfoveal lesions, with or without occult
CNV, in patients with AMD. This report expands on
TAP Reports 11 and 22 by comparing vision outcomes
through 24 months in patients with lesions composed
of predominantly classic CNV and those with lesions
composed of minimally classic CNV (area of classic
CNV �50% but �0% of the area of the entire lesion, as
shown in Figure 1B) to provide greater detail for oph-
thalmologists regarding the risks and benefits of this
therapy. Furthermore, the report explores what charac-
teristics accompany these lesion compositions that
might explain the different outcomes for these 2 lesion
compositions reported in the TAP Investigation.

METHODS

The patients and methods for the TAP Investigation have been
described previously.1 In brief, patients were enrolled from
December 11, 1996, through October 8, 1997, at 22 sites in
Europe and North America after reviewing and signing a writ-
ten informed consent form approved by the Institutional
Review Board of the participating center. Principal eligibility
criteria included a best-corrected visual acuity letter score of
73 to 34 (Snellen equivalent, approximately 20/40 to 20/200)
after a specific protocol refraction and visual acuity determi-
nation using Early Treatment of Diabetic Retinopathy Study
charts1 and fluorescein angiographic evidence of subfoveal
CNV (classic or occult) due to AMD. Lesions were required to
have CNV as the main component (ie, the area of all CNV,
classic and occult, was required to be �50% of the area of the
entire lesion). Evidence of at least some classic CNV was nec-
essary, and the greatest linear dimension (GLD) of the lesion
on the retina could be no greater than 5400 µm. The presence
of occult CNV was permitted, but was not a requirement. The
definitions of classic and occult CNV were based on the defi-
nitions from the Macular Photocoagulation Study (MPS)
Group.3 Some lesions with minimally classic CNV may have
had a larger area of classic CNV than occult CNV if another
component, such as blood, occupied a significant area (eg, a
lesion in which 30% of the area was blood, 40% was classic
CNV, and 30% was occult CNV).

Eligible patients were randomized to verteporfin therapy
or placebo in a ratio of 2:1. All patients, treating ophthalmolo-
gists, vision examiners, and graders of fundus photographs
and fluorescein angiograms were masked to the patients’ treat-
ment assignments. An assistant who was unmasked to the
treatment assignment, but was not involved in any outcome
assessments, prepared a 30-mL solution containing placebo
(5% dextrose in water) or verteporfin (6 mg/m2 of body sur-
face area, calculated from the patient’s height and weight on
the day of treatment using a standard nomogram). The verte-
porfin or placebo solutions were infused intravenously for 10
minutes. Fifteen minutes after the start of the infusion, a
diode laser emitting at 689 nm, equipped with a slitlamp
delivery system (Coherent Inc, Palo Alto, Calif; or Zeiss Jena
GmbH, Jena, Germany), delivered a light dose of 50 J/cm2 by
continuous application of laser light at an intensity of 600
mW/cm2 for 83 seconds. The laser treatment spot size was
1000 µm larger than the lesion’s GLD on the retina. Patients
were instructed to avoid direct sunlight and wear sunglasses
while outdoors during the next 48 hours. Follow-up visits
were scheduled at 3-month intervals (±2 weeks), when a spe-
cific protocol refraction, a best-corrected visual acuity mea-
surement, a contrast threshold measurement, an ophthalmo-
scopic examination, stereoscopic color fundus photography,
and fluorescein angiography were performed. Retreatment
was applied if there was fluorescein leakage from CNV and if
no serious adverse events judged likely to be associated with
prior treatment had occurred. Patients were retreated using a
treatment spot size on the retina 1000 µm larger than the
GLD of any leakage from classic or occult CNV (within or
contiguous to an area of prior involvement by the lesion) and
any contiguous serous detachment of the retinal pigment epi-
thelium or hypofluorescence from blood. If the GLD to be
retreated exceeded the maximum possible treatment spot size
on the retina available at the time of the investigation (ap-
proximately 6000 µm), the treating ophthalmologist posi-
tioned the treatment spot to encompass as much of the area of
leakage as possible.

The results from previously reported subgroup analyses,1,2

planned before the database was closed and the data were un-

B

A

Figure 1. Early-phase fluorescein angiograms demonstrating predominantly
classic choroidal neovascularization (CNV) (area of classic CNV �50% of the
area of the entire lesion) (A) and minimally classic CNV (area of classic CNV
�50% but �0% of the area of the entire lesion) (B). The broken line
indicates the area of the entire lesion; straight arrows, the area of classic
CNV; and curved arrows, the area of occult CNV.
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masked, suggested an interaction between baseline lesion com-
position and treatment on vision outcomes. After reporting this
interaction, a subsequent analysis of covariance of the visual acu-
ity change from baseline was conducted to evaluate this relation-
ship and to adjust for other baseline variables that could poten-
tially affect vision outcome. These variables, and the interaction
terms, were included in this analysis of covariance. Stepwise back-
ward elimination procedures were used to remove nonsignifi-
cant interaction terms and main effect terms from the models.
The analysis of covariance in the total study population con-
firmed the interaction judged to be significant between treat-
ment and lesion composition (P=.02).2 The adjusted treatment
differences in mean change from baseline at 12 months showed
that patients with predominantly classic CNV who were treated
with verteporfin lost 10.8 fewer letters of visual acuity than those
given placebo (P�.001). Patients with minimally classic CNV
treated with verteporfin lost 2.3 fewer letters of visual acuity than
those given placebo (P=.26). Furthermore, previously reported
analyses,1,2 planned before the database was closed and the data
were unmasked, demonstrated a large treatment benefit for le-
sions that had no occult CNV at baseline.

Taking these 2 pieces of evidence from analyses planned
before the database was closed and the data were unmasked
(ie, lesions composed of predominantly classic CNV and those
with no occult CNV responding better to verteporfin therapy),
additional exploratory analyses (to be interpreted with cau-
tion because these analyses were undertaken after knowledge
of these 2 pieces of evidence) were also performed to compare
outcomes for predominantly classic lesions with and without
an occult component.

In addition, for patients with predominantly classic CNV,
exploratory analyses were performed to investigate the per-
centages of patients who lost at least 15 letters and at least 30
letters of visual acuity in subgroups judged to be clinically rel-
evant by the study group investigators. These subgroups were
based on the following characteristics: (1) laser photocoagu-
lation to CNV in the study eye, (2) micronutrient use, and (3)
lens status (phakic or not phakic) in the study eye.

All analyses for this report were performed on all random-
ized patients using the same statistical methods reported pre-
viously, except that a Fisher exact test was used for evaluating
outcomes with and without prior laser photocoagulation to CNV
where the expected cell frequencies were below 5. The last ob-
servation carried forward was used for any missing efficacy val-
ues.1 The method of last observation carried forward may not
be the most advantageous way of dealing with missing values
for a condition such as CNV in patients with AMD, who may
have continued visual loss throughout the 2 years of follow-
up. The visual acuity outcomes with last observation carried
forward may tend to be better in the verteporfin- and the placebo-
treated groups. However, because this method was suggested
by regulatory agency personnel as the method to be used when
the TAP Investigation was designed, it is the method used in
this report. As noted previously,1,2 major vision outcomes ana-
lyzed without last observation carried forward by the spon-
sors and the independent Data and Safety Monitoring Com-
mittee provided similar results.

RESULTS

Of the 609 patients participating in the TAP Investiga-
tion, the reading center graders determined that 242
(40%) had predominantly classic CNV, 306 (50%) had
minimally classic CNV, and 61 (10%) had no classic
CNV, including 4 (1%) who could not be graded for the
presence or absence of classic CNV at the baseline exami-
nation. Patients identified by the graders as having no

classic CNV were considered by an investigator to have
lesions that contained a classic component at enrollment.
Because the number of these cases (n=61) was small in
the TAP Investigation, the results are not analyzed or dis-
cussed further in this report. The baseline characteristics
by lesion composition for the 2 treatment groups (verte-
porfin and placebo) are given in Table 1. Within each
subgroup, the baseline characteristics for these partici-
pants seemed balanced between treatment groups, with
the following exceptions: for the subgroup with predomi-
nantly classic CNV, a higher percentage of women were
assigned to placebo than verteporfin therapy; and for the
subgroup with minimally classic CNV, a higher percent-
age of lesions containing blood were in the placebo group
and a higher percentage of past or current smokers were
assigned to verteporfin therapy than placebo.

Patients with predominantly classic CNV (combin-
ing patients receiving verteporfin and placebo therapy in
each group), compared with those who had minimally
classic CNV (Table 1), had a lower mean initial visual
acuity (letter score, 50.1 [approximate Snellen equiva-
lent, 20/100] vs 54.3 [approximate Snellen equivalent,
20/80−1]), smaller lesions, and a smaller GLD of the le-
sion; they also more frequently had lesions with a com-
ponent of blood (52% vs 27%) or blocked fluorescence
(62% vs 26%). Furthermore, patients with predomi-
nantly classic lesions with no occult CNV (combining
patients receiving verteporfin and placebo therapy) had
a lower initial visual acuity and smaller lesions com-
pared with patients who had predominantly classic le-
sions with occult CNV (Table 2) or minimally classic
lesions (Table 1). Completion of the month 24 exami-
nation for patients assigned to verteporfin and placebo
therapy was 87% and 88%, respectively, with only small
differences when they were examined by treatment as-
signment for each lesion composition subgroup
(Figure 2).

During the first 12 months, verteporfin-treated
patients with either predominantly classic CNV or
minimally classic CNV received an average of 3.4 treat-
ments, compared with 2.0 and 2.3 treatments, respec-
tively, during the second 12 months. Before the month
12 examination, there was little difference, based on
lesion composition, in the proportion of patients
assigned to verteporfin who received retreatment for
leakage identified by the treating ophthalmologist.
From the month 12 examination onward, progressively
fewer patients were retreated in both subgroups, and
the proportion receiving retreatment was lower in the
predominantly classic group than in the minimally clas-
sic group at the month 12 examination (57% vs 68%;
P=.02) and at the month 21 examination (39% vs 48%;
P=.11). Retreatment applied at the month 24 examina-
tion was not part of the TAP Investigation because the
study procedure concluded with vision, photographic,
and safety assessments at that visit.

VISION OUTCOMES

The changes in visual acuity from baseline by lesion com-
position at the month 12 and 24 examinations are shown
in Table 3. At the month 12 examination in the pre-
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dominantly classic CNV subgroup, 33% of the eyes treated
with verteporfin had lost at least 15 letters (equivalent
to a loss of �3 lines) of visual acuity compared with 61%
of the eyes given placebo (P�.001). At the month 24 ex-

amination in the predominantly classic CNV subgroup,
41% of the verteporfin-treated eyes had lost at least 15
letters of visual acuity compared with 69% of the eyes
given placebo (P�.001).

Table 1. Baseline Characteristics by Treatment Group and Lesion Composition*

Characteristic

Patients With Predominantly Classic
CNV Patients With Minimally Classic CNV

Verteporfin Group
(n = 159)

Placebo Group
(n = 83)

Verteporfin Group
(n = 202)

Placebo Group
(n = 104)

Gender
Women 77 (48) 52 (63) 111 (55) 65 (62)
Men 82 (52) 31 (37) 91 (45) 39 (38)

Race
White 158 (99) 82 (99) 199 (99) 101 (97)
Other 1 (1) 1 (1) 3 (1) 3 (3)

Age, y
50-64 18 (11) 5 (6) 16 (8) 5 (5)
65-74 62 (39) 33 (40) 78 (39) 36 (35)
75-84 66 (42) 38 (46) 93 (46) 52 (50)
�85 13 (8) 7 (8) 15 (7) 11 (11)
Mean 74.6 75.3 75.2 76.3

Definite hypertension† 67 (42) 32 (39) 82 (41) 37 (36)
Visual acuity letter score (approximate Snellen equivalent)

Study eye
73-54 (20/40-20/80) 62 (39) 35 (42) 114 (56) 55 (53)
53-34 (20/100-20/200) 97 (61) 48 (58) 88 (44) 49 (47)
Mean 49.9 (20/100) 50.6 (20/100) 54.6 (20/80) 53.7 (20/80)

Fellow eye, mean 47.1 (20/126) 52.7 (20/80) 50.5 (20/100) 51.6 (20/100)
Study eye contrast sensitivity (letters), mean 23.2 23.2 24.7 25.2
Micronutrient supplement use 80 (50) 45 (54) 120 (59) 60 (58)
Smoking history

Never smoker 54 (34) 34 (41) 67 (33) 48 (46)
Current smoker 19 (12) 14 (17) 40 (20) 10 (10)
Previous smoker 86 (54) 35 (42) 95 (47) 46 (44)

Location of CNV
Subfoveal 140 (88) 77 (93) 184 (91) 94 (90)
Probably subfoveal 10 (6) 6 (7) 13 (6) 3 (3)
Not subfoveal 9 (6) 0 5 (2) 7 (7)

Evidence of occult CNV 69 (43)‡ 39 (47)‡ 200 (99) 100 (96)
Evidence of prior laser photocoagulation 25 (16) 6 (7) 30 (15) 13 (12)
Lesion includes

Blood 82 (52) 44 (53) 46 (23) 37 (36)
Blocked (hypo-) fluorescence not from visible blood 93 (58) 56 (67) 56 (28) 24 (23)
Serous pigment epithelial detachment 0 0 1 (�1) 0

Lesion size, MPS DA
�3 77 (48) 39 (47) 48 (24) 25 (24)
�3 to �6 65 (41) 36 (43) 104 (51) 58 (56)
�6 to �9 13 (8) 7 (8) 41 (20) 17 (16)
�9 0 1 (1) 6 (3) 1 (1)
Cannot grade 4 (3) 0 3 (1) 3 (3)

Greatest linear dimension, diameter of the MPS DA circle
�3 59 (37) 28 (34) 37 (18) 16 (15)
�3 to �6 65 (41) 40 (48) 71 (35) 50 (48)
�6 to �9 27 (17) 12 (14) 71 (35) 32 (31)
�9 5 (3) 3 (4) 20 (10) 3 (3)
Cannot grade 3 (2) 0 3 (1) 3 (3)

Eligible for laser photocoagulation per MPS guidelines§
New subfoveal CNV 19 (12) 10 (12) 1 (�1) 3 (3)
Recurrent subfoveal CNV 11 (7) 2 (2) 1 (�1) 1 (1)
No 129 (81) 71 (86) 200 (99) 99 (95)
Cannot determine 0 0 0 1 (1)

*Data are given as number (percentage) of patients unless otherwise indicated. Percentages may not total 100 because of rounding. CNV indicates choroidal
neovascularization; MPS, Macular Photocoagulation Study; and DA, disc area.

†Defined as follows: (1) a systolic blood pressure of 160 mm Hg or higher or 140 to 159 mm Hg with a history of hypertension or use of antihypertensive
medications or (2) a diastolic blood pressure of �95 mm Hg or higher or 90 to 94 mm Hg with a history of hypertension or use of antihypertensive medications.

‡Totals include 3 verteporfin-treated patients and 1 placebo-treated patient who had questionable occult CNV.
§New subfoveal CNV was judged eligible for laser photocoagulation per MPS guidelines when lesions had well-demarcated boundaries, evidence of classic CNV,

and an area of 2 MPS DAs or less. Recurrent subfoveal CNV was judged eligible for laser photocoagulation per MPS guidelines when lesions had well-demarcated
boundaries, evidence of classic CNV, and an area (including the area of prior laser treatment) of 6 MPS DAs or less.
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Most patients in both subgroups had some degree
of vision loss in their study eyes at the month 12 and 24
examinations (Table 3). However, among patients with
predominantly classic CNV, the mean visual acuity loss
in the verteporfin group was 2.2 lines less than in the pla-
cebo group at the month 12 and 24 examinations. Even
at the month 3 examination in the predominantly clas-
sic CNV subgroup, the verteporfin-treated patients lost
a mean of 1.1 lines, compared with a mean loss of 2.3
lines in the placebo group (P=.004) (Figure 3). For pa-
tients with predominantly classic CNV, the cumulative
percentage of eyes with a loss of at least 15 letters, or a
loss of at least 30 letters (equivalent to a loss of �6 lines),
of visual acuity was lower with verteporfin than with pla-
cebo at every follow-up examination through 24 months
(Figure 4). Furthermore, at least moderate improve-
ment of vision (�3-line increase) was noted in 9 (6%)
of 159 verteporfin-treated patients at the month 12 ex-
amination and in 14 (9%) at the month 24 examination
compared with 2 (2%) at the month 12 examination and
3 (4%) at the month 24 examination for the 83 patients
who received placebo.

There were no statistically significant differences in
visual acuity effects in the minimally classic CNV sub-
group. For patients with minimally classic CNV at base-
line, 44% of the verteporfin-treated eyes and 45% of the
eyes that received placebo had lost at least 15 letters of
visual acuity at the month 12 examination (P=.85), com-
pared with 53% and 56%, respectively, at the month 24
examination (P=.58). For minimally classic CNV, no sta-
tistically significant difference was noted between the 2
groups for the cumulative percentage of patients losing
at least 15 or at least 30 letters of visual acuity at either
time point (Figure 5). Among patients with minimally
classic CNV, the difference between the mean change in
visual acuity in verteporfin- and placebo-treated pa-
tients was small and not statistically significant, with an
average difference in the mean visual acuity of 0.4 lines
in favor of the verteporfin-treated group at the month 12
and 24 examinations (Table 3). However, at least mod-
erate improvement of vision (equal to a 3-line increase)
was observed in 13 (6%) of 202 verteporfin-treated pa-

tients at the month 12 examination and in 17 (8%) at the
month 24 examination compared with 2 (2%) at the
month 12 examination and 5 (5%) at the month 24 ex-
amination for the 104 patients who received placebo.

The mean change in visual acuity over time showed
a treatment benefit for verteporfin-treated patients through
the month 24 examination for predominantly classic le-
sions only (Figure 3). The distribution of approximate
Snellen visual acuity based on the letter score at the month
24 examination is shown in Table 4. By month 24, the
mean visual acuity in eyes with predominantly classic
CNV treated with verteporfin was 20/160−2, compared
with 20/250−2 in eyes given placebo. The overall distri-
bution of the visual acuity for predominantly classic CNV
favored the verteporfin-treated eyes, which were more
likely to have a visual acuity better than 20/200 at the
month 24 examination than eyes that received placebo
(55% vs 32%; P�.001). For minimally classic CNV, the
difference in the overall visual acuity distribution in this
group was not statistically significant (P=.18).

The mean change from baseline in contrast sensi-
tivity score by lesion composition and treatment assign-
ment at each follow-up examination is given in Figure6.
The predominantly classic and minimally classic sub-
groups fared better with verteporfin therapy than with
placebo, although the differences were greater in the pre-
dominantly classic subgroup. In this subgroup, the mean
number of contrast sensitivity letters lost by the month
24 examination was 0.2 in verteporfin-treated eyes com-
pared with 6.4 in eyes given placebo (P�.001). In the
subgroup with minimally classic CNV, there was a mean
loss of 2.0 letters with verteporfin therapy compared with
4.4 letters for the placebo group by the month 24 exami-
nation (P=.02).

ADDITIONAL VISUAL ACUITY OUTCOMES
FROM SUBGROUP ANALYSES

OF PREDOMINANTLY CLASSIC LESIONS

Patients were divided into subgroups based on prior la-
ser photocoagulation (lesions that had or had not been
treated with laser photocoagulation before enrollment),

Table 2. Selected Baseline Characteristics in Study Eyes by Treatment Group in Patients With Predominantly Classic Lesions*

Characteristic

Patients Without Occult CNV Patients With Occult CNV

Verteporfin
Group

(n = 90)

Placebo
Group

(n = 44)

Verteporfin
Group

(n = 69)

Placebo
Group

(n = 39)

Study eye visual acuity letter score (approximate Snellen equivalent)
73-54 (20/40-20/80) 28 (31) 17 (39) 34 (49) 18 (46)
53-34 (20/100-20/200) 62 (69) 27 (61) 35 (51) 21 (54)

Visual acuity letter score (approximate Snellen equivalent), mean 48.3 (20/100−2) 50.0 (20/100) 51.9 (20/100+2) 51.2 (20/100+1)
Lesion size, MPS DA

�3 59 (66) 25 (57) 18 (26) 14 (36)
�3 to �6 28 (31) 16 (36) 37 (54) 20 (51)
�6 to �9 1 (1) 2 (5) 12 (17) 5 (13)
�9 0 1 (2) 0 0
Cannot grade 2 (2) 0 2 (3) 0

*Data are given as number (percentage) of patients unless otherwise indicated. CNV indicates choroidal neovascularization; MPS, Macular Photocoagulation Study;
and DA, disc area.
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prior use of micronutrients (patients who were or were
not taking micronutrients before enrollment), and pha-
kic status (patients who were or were not phakic at
enrollment). Based on these analyses, verteporfin-
treated patients were less likely to have moderate (�15
letters) or severe (�30 letters) visual acuity loss at 24
months, regardless of prior laser photocoagulation, mi-
cronutrient use, or phakic status (Table 5). The num-
ber of patients who had undergone prior laser photoco-
agulation was small, so the analysis of this subgroup

should be considered with caution, but the subgroups
for micronutrient use and phakic status did show clini-
cal benefit vs placebo.

An exploratory analysis not planned at the start of
the TAP Investigation evaluated outcomes for predomi-
nantly classic lesions divided into those without evi-
dence of occult CNV and those with evidence of occult
CNV (Table6). While the benefits of verteporfin therapy
seemed greater in the predominantly classic lesions with-
out occult CNV, almost all outcomes for predominantly

Randomization (N = 609) Patients With No Classic CNV
(n = 61)

Patients With Minimally Classic CNV
(n = 306)

Patients With Predominantly Classic CNV
(n = 242)

Received Verteporfin
(n = 159)

Follow-up at Month 3
(n = 158 [99%])*

Received Treatment: n = 150 (94%)
No Treatment Because No CNV

Leakage: n = 6 (4%)

Follow-up at Month 6
(n = 155 [97%])*

Received Treatment: n = 129 (81%)
No Treatment Because No CNV

Leakage: n = 23 (15%)

Follow-up at Month 9
(n = 149 [94%])*

Received Treatment: n = 109 (69%)
No Treatment Because No CNV

Leakage: n = 36 (24%)

Follow-up at Month 12
(n = 147 [92%])*

Received Treatment: n = 90 (57%)
No Treatment Because No CNV

Leakage: n = 49 (33%)

Follow-up at Month 15
(n = 150 [94%])

Received Treatment: n = 89 (56%)
No Treatment Because No CNV

Leakage: n = 56 (37%)

Follow-up at Month 18
(n = 144 [91%])

Received Treatment: n = 81 (51%)
No Treatment Because No CNV

Leakage: n = 58 (40%)

Follow-up at Month 21
(n = 139 [87%])*

Received Treatment: n = 62 (39%)
No Treatment Because No CNV

Leakage: n = 70 (50%)

Followed up at Month 24
(n = 138 [87%])

Received Placebo
(n = 83)

Follow-up at Month 3
(n = 81 [98%])*

Received Treatment: n = 80 (96%)
No Treatment Because No CNV

Leakage: n = 0

Follow-up at Month 6
(n = 81 [98%])*

Received Treatment: n = 77 (93%)
No Treatment Because No CNV

Leakage: n = 1 (1%)

Follow-up at Month 9
(n = 79 [95%])*

Received Treatment: n = 72 (87%)
No Treatment Because No CNV

Leakage: n = 4 (5%)

Follow-up at Month 12
(n = 80 [96%])*

Received Treatment: n = 68 (82%)
No Treatment Because No CNV

Leakage: n = 8 (10%)

Follow-up at Month 15
(n = 76 [92%])

Received Treatment: n = 62 (75%)
No Treatment Because No CNV

Leakage: n = 11 (14%)

Follow-up at Month 18
(n = 75 [90%])

Received Treatment: n = 57 (69%)
No Treatment Because No CNV

Leakage: n = 16 (21%)

Follow-up at Month 21
(n = 72 [87%])*

Received Treatment: n = 54 (65%)
No Treatment Because No CNV

Leakage: n = 14 (19%)

Followed up at Month 24
(n = 73 [88%])

Received Verteporfin
(n = 202)

Follow-up at Month 3
(n = 199 [99%])*

Received Treatment: n = 180 (89%)
No Treatment Because No CNV

Leakage: n = 16 (8%)

Follow-up at Month 6
(n = 196 [97%])*

Received Treatment: n = 161 (80%)
No Treatment Because No CNV

Leakage: n = 32 (16%)

Follow-up at Month 9
(n = 192 [95%])*

Received Treatment: n = 144 (71%)
No Treatment Because No CNV

Leakage: n = 44 (23%)

Follow-up at Month 12
(n = 193 [96%])*

Received Treatment: n = 138 (68%)
No Treatment Because No CNV

Leakage: n = 48 (25%)

Follow-up at Month 15
(n = 184 [91%])

Received Treatment: n = 118 (58%)
No Treatment Because No CNV

Leakage: n = 61 (33%)

Follow-up at Month 18
(n = 185 [92%])*

Received Treatment: n = 106 (52%)
No Treatment Because No CNV

Leakage: n = 71 (38%)

Follow-up at Month 21
(n = 173 [86%])*

Received Treatment: n = 96 (48%)
No Treatment Because No CNV

Leakage: n = 70 (40%)

Followed up at Month 24
(n = 176 [87%])

Received Placebo
(n = 104)

Follow-up at Month 3
(n = 102 [98%])*

Received Treatment: n = 97 (93%)
No Treatment Because No CNV

Leakage: n = 4 (4%)

Follow-up at Month 6
(n = 98 [94%])*

Received Treatment: n = 94 (90%)
No Treatment Because No CNV

Leakage: n = 4 (4%)

Follow-up at Month 9
(n = 95 [91%])*

Received Treatment: n = 82 (79%)
No Treatment Because No CNV

Leakage: n = 13 (14%)

Follow-up at Month 12
(n = 94 [90%])*

Received Treatment: n = 80 (77%)
No Treatment Because No CNV

Leakage: n = 10 (11%)

Follow-up at Month 15
(n = 92 [88%])

Received Treatment: n = 78 (75%)
No Treatment Because No CNV

Leakage: n = 14 (15%)

Follow-up at Month 18
(n = 89 [86%])

Received Treatment: n = 69 (66%)
No Treatment Because No CNV

Leakage: n = 20 (22%)

Follow-up at Month 21
(n = 88 [85%])*

Received Treatment: n = 67 (64%)
No Treatment Because No CNV

Leakage: n = 20 (23%)

Followed up at Month 24
(n = 87 [84%])

Figure 2. Profile of randomized patients receiving treatment and subsequently completing follow-up through 24 months stratified by lesion composition at
baseline. The percentage of patients receiving retreatment is expressed as a percentage of the total number of patients randomized to each arm of the study.
The percentage of patients who did not receive treatment because there was no choroidal neovascularization (CNV) is expressed as a percentage of the number
of patients followed up. The “patients with no classic CNV” group includes 4 patients who could not be graded for the presence or absence of classic CNV.
The asterisk indicates that values are the number (percentage) of patients who had a visual acuity assessment at that visit.
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classic lesions with occult CNV favored the verteporfin-
treated group, although this analysis resulted in small sub-
groups.

FLUORESCEIN ANGIOGRAPHIC OUTCOMES

Fluorescein angiographic outcomes, as judged by the read-
ing center graders, were better with verteporfin therapy
in those with predominantly classic and minimally clas-
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Figure 3. Mean number of letters of visual acuity lost from baseline at each
3-month study visit over time in lesions with predominantly classic choroidal
neovascularization (CNV) at baseline (A) and in lesions with minimally
classic CNV at baseline (B) assigned to verteporfin therapy or placebo, with
last observation carried forward used for missing values.
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choroidal neovascularization at baseline assigned to verteporfin therapy
or placebo, with at least moderate visual acuity loss (�15 letters or
approximately �3 lines) (A) and with severe visual acuity loss (�30 letters
or approximately �6 lines) (B) from baseline.

Table 3. Frequency Distribution of Changes in Visual Acuity From Baseline
by Treatment Group and Lesion Composition*

Change in Visual Acuity†

Patients With Predominantly Classic CNV Patients With Minimally Classic CNV

Month 12 Follow-up Month 24 Follow-up Month 12 Follow-up Month 24 Follow-up

Verteporfin
Group

(n = 159)

Placebo
Group

(n = 83)

Verteporfin
Group

(n = 159)

Placebo
Group

(n = 83)

Verteporfin
Group

(n = 202)

Placebo
Group

(n = 104)

Verteporfin
Group

(n = 202)

Placebo
Group

(n = 104)

Increase, No. of lines
�6 2 (1) 0 2 (1) 0 2 (1) 0 1 (�1) 0
�3 to �6 7 (4) 2 (2) 12 (8) 3 (4) 11 (5) 2 (2) 16 (8) 5 (5)
�1 to �3 13 (8) 4 (5) 7 (4) 3 (4) 23 (11) 6 (6) 16 (8) 9 (9)

No change 40 (25) 11 (13) 30 (19) 9 (11) 37 (18) 20 (19) 24 (12) 14 (13)
Decrease, No. of lines

�1 to �3 45 (28) 16 (19) 43 (27) 11 (13) 40 (20) 29 (28) 39 (19) 18 (17)
�3 to �6 33 (21) 22 (27) 41 (26) 27 (33) 55 (27) 30 (29) 66 (33) 30 (29)
�6 19 (12) 28 (34) 24 (15) 30 (36) 34 (17) 17 (16) 40 (20) 28 (27)

P value‡ �.001 �.001 .62 .24
Mean, No. of lines −2.0 −4.2 −2.3 −4.5 −2.5 −2.9 −3.0 −3.4

*Data are given as number (percentage) of patients unless otherwise indicated. Percentages may not total 100 because of rounding. Last observation carried forward
was used for missing values. CNV indicates choroidal neovascularization.

†Values are approximate; there are 5 letters per line.
‡Wilcoxon rank sum test; the verteporfin group had the better outcome.

(REPRINTED) ARCH OPHTHALMOL / VOL 120, NOV 2002 WWW.ARCHOPHTHALMOL.COM
1449

©2002 American Medical Association. All rights reserved.
Downloaded From: https://jamanetwork.com/ on 08/04/2022



sic lesions. These outcomes included lesion size at the
month 24 examination (Figure 7), the proportion of
eyes with progression of leakage from classic CNV over
time (Figure 8), and the proportion of eyes with ab-
sence of leakage from classic CNV over time (Figure 9).

OCULAR SAFETY

There was little difference in the incidence of poten-
tially clinically relevant adverse events in the study eye
between predominantly classic CNV and minimally clas-
sic CNV (Table 7). Among the eyes with predomi-
nantly classic CNV at baseline, visual disturbances were
reported for 20% of the verteporfin-treated eyes com-
pared with 14% of the placebo group. Visual distur-
bances were reported for a higher percentage of verte-
porfin-treated patients with minimally classic lesions
(25%) compared with verteporfin-treated patients with
predominantly classic lesions (20%), while the percent-

age of visual disturbances in both placebo groups were
similar (14% for patients with predominantly classic le-
sions and 15% for patients with minimally classic lesions).
Abnormal vision was more likely to be reported in the
verteporfin-treated group with minimally classic le-
sions (18%) than in the verteporfin-treated group with
predominantly classic lesions (11%).
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Table 4. Visual Acuity Categories in Study Eyes at the Month 24 Follow-up by Treatment Group and Lesion Composition*

Visual Acuity Letter Score
(Approximate Snellen Equivalent)

Patients With Predominantly Classic CNV Patients With Minimally Classic CNV

Verteporfin Group
(n = 159)

Placebo Group
(n = 83)

Verteporfin Group
(n = 202)

Placebo Group
(n = 104)

�73 (�20/40) 7 (4) 0 12 (6) 5 (5)
73-54 (20/40-20/80) 21 (13) 10 (12) 38 (19) 13 (12)
53-34 (20/100-20/160) 61 (38) 17 (20) 71 (35) 38 (37)
�33 (�20/200) 70 (44) 56 (67) 81 (40) 48 (46)
P value† .001 .18
Mean 38 (20/160−2) 28 (20/250−2) 40 (20/160) 37 (20/200+2)

*Data are given as number (percentage) of patients unless otherwise indicated. Percentages may not total 100 because of rounding. Last observation carried forward
was used for missing values. CNV indicates choroidal neovascularization.

†The Wilcoxon rank sum test was used; the verteporfin-treated group had the better outcome.
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COMMENT

Based on subgroup analyses of data from 2 randomized
clinical trials,1,2 the TAP Study Group recommended verte-
porfin therapy for patients with AMD who are seen with
predominantly classic lesions in which the CNV ex-
tends under the center of the foveal avascular zone (sub-
foveal CNV). Since completion of the month 24 exami-
nation for patients assigned to verteporfin therapy or to
placebo was 87% and 86%, respectively, with only small
differences when they were examined by treatment
assignment and lesion composition, the use of last ob-
servation carried forward likely gives similar results com-
pared with analyses that would not include last obser-
vation carried forward. This report also provides additional
information to substantiate the original recommenda-
tion of the TAP Study Group, provides greater detail to
ophthalmologists about the risks and benefits of verte-
porfin therapy for predominantly classic lesions in pa-
tients with AMD who have subfoveal CNV, and sug-
gests additional hypotheses that treatment benefits may
depend not only on the lesion composition when pa-
tients are first seen but also on an interaction among
lesion composition, lesion size, and visual acuity when
patients are first seen.

A report4 on verteporfin therapy for lesions with oc-
cult CNV but no classic CNV in the Verteporfin in Pho-
todynamic Therapy Trial suggested that the therapy was
beneficial for either smaller lesions, regardless of initial
visual acuity, or larger lesions when associated with a
lower level of visual acuity. This finding may help to ex-
plain why a treatment benefit in the TAP Investigation
seemed greater for predominantly classic lesions com-
pared with minimally classic lesions and why a treat-
ment benefit seemed greater for predominantly classic

lesions without occult CNV compared with predomi-
nantly classic lesions with occult CNV. Specifically, eyes
with predominantly classic CNV had a lower mean vi-
sual acuity and a smaller lesion size than eyes with mini-
mally classic CNV. Perhaps the lack of a treatment ben-
efit with respect to visual acuity outcomes for minimally
classic lesions in the TAP Investigation is related to the
fact that most of the minimally classic lesions were larger
and had a higher (better) level of visual acuity, charac-
teristics that did not favor verteporfin therapy in the Verte-
porfin in Photodynamic Therapy Trial of lesions com-
posed of occult CNV with no classic CNV. Further support
for this concept was an exploratory analysis5 that showed
that patients in the TAP Investigation with a minimally
classic lesion composition with smaller lesions (�4 MPS
disc areas) and lower (worse) levels of visual acuity seemed
to benefit from therapy. A randomized placebo-con-
trolled study of patients with smaller minimally classic
lesions, the Verteporfin in Minimally Classic CNV Trial,
has been initiated to determine if this exploratory find-
ing can be confirmed.

In a similar manner, the predominantly classic le-
sions without occult CNV seemed to be smaller and to
have a lower level of visual acuity than predominantly
classic lesions with occult CNV. These different lesion
size and visual acuity characteristics associated with dif-
ferent lesion compositions were consistent with similar
findings from a clinical trial reported by the MPS Group.6

Specifically, in the MPS trial of patients with AMD who
had subfoveal CNV, patients with classic CNV with no
occult CNV had a lower initial mean visual acuity and a
smaller lesion size than those patients with classic and
occult CNV at study enrollment.

The larger lesion size and higher level of visual acu-
ity for predominantly classic lesions with occult CNV com-

Table 5. Eyes With Moderate and Severe Vision Loss at Month 24 for Patients With Predominantly Classic Lesions

Characteristic
Loss of �15 Letters

of Visual Acuity*

P Value
Loss of �30 Letters

of Visual Acuity*

P Value

1† 2‡ 1† 2‡

Evidence of prior laser photocoagulation
Yes

Verteporfin goup (n = 25) 10 (40) .21

.85

2 (8) .06

.31
Placebo group (n = 7) 5 (71) 3 (43)

No
Verteporfin group (n = 134) 55 (41)

�.001 21 (16) .002Placebo group (n = 76) 52 (68) 27 (36)
Phakic at enrollment

Yes
Verteporfin group (n = 124) 51 (41) .001

.44

19 (15)
�.001

.91
Placebo group (n = 62) 41 (66) 23 (37)

No
Verteporfin group (n = 35) 14 (40) .009 5 (14) .09Placebo group (n = 21) 16 (76) 7 (33)

Micronutrient use
Yes

Verteporfin group (n = 80) 33 (41)
�.001

.44

11 (14)
�.001

.37
Placebo group (n = 45) 33 (73) 18 (40)

No
Verteporfin group (n = 79) 32 (41) .02 13 (16) .06Placebo group (n = 38) 24 (63) 12 (32)

*Data are given as number (percentage) of patients.
†Test for treatment effect within subgroups; the Fisher exact test was used for lesions that underwent prior laser photocoagulation.
‡Test of interaction between subgroups using a simple logistic regression model that includes treatment.
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pared with those without occult CNV perhaps explain
why the benefits of verteporfin therapy seemed greater
for predominantly classic lesions without occult CNV
compared with predominantly classic lesions with oc-
cult CNV. Caution is indicated when evaluating the ex-
ploratory analyses that remove lesions with classic CNV
but no occult CNV from the subgroup of predomi-

nantly classic lesions (with and without occult CNV)
because these analyses were not planned before data
unmasking and result in small numbers (eg, only 39 pla-
cebo-treated patients). Therefore, these results should not
be viewed as confidently as the results for the entire
subgroup of predominantly classic lesions, and for-
mal statistical analyses of such subgroups should be
avoided.

In verteporfin-treated eyes, the mean visual acuity de-
terioration seen in patients with minimally classic CNV was
not necessarily greater than that seen in patients with pre-
dominantly classic CNV (−3.0 vs −2.3 lines lost at the month
24 examination; P=.10). If this difference is real, it could
be related to the approximately 1-line better mean base-
line visual acuity in the patients with minimally classic le-
sions, the larger mean lesion size requiring treatment (at
least at the initial visit, if not thereafter) in lesions with mini-
mally classic CNV compared with those with predomi-
nantly classic CNV, or both reasons. Alternatively, or in
addition, lesions with minimally classic CNV given pla-
cebo were more likely to have evidence of blood as a le-
sion component than those treated with verteporfin. This
difference may have had an effect on the natural course of
these lesions, resulting in an increased chance of sponta-
neous improvement, which, in turn, could reduce the like-
lihood of a beneficial effect of verteporfin therapy in this
subgroup. However, the eligibility criteria were designed
to reduce this possibility. The lesions included had to have
CNV, and not blood, as the main component and as the
component that extended under the center of the foveal
avascular zone. Several factors at baseline, then, may have
diminished the chance of patients with minimally classic
CNV having a visual acuity benefit with verteporfin therapy,
compared with placebo. These factors included larger le-
sions and better visual acuity on average in the vertepor-
fin group (with larger lesions associated with poorer vi-
sion outcomes), more blood in the placebo group (with
more chance of spontaneous resolution), and other un-
known imbalances at baseline.
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Figure 7. Distribution of lesion sizes at the month 24 examination for
patients with predominantly classic choroidal neovascularization (CNV) (A)
and for patients with minimally classic CNV (B) treated with verteporfin
therapy or placebo, with last observation carried forward used for missing
values. MPS indicates Macular Photocoagulation Study; DA, disc area.

Table 6. Vision Outcomes in Study Eyes by Treatment Group in Patients With Predominantly Classic Lesions

Outcome

Patients Without Occult CNV Patients With Occult CNV

Verteporfin Group
(n = 90)

Placebo Group
(n = 44)

Verteporfin Group
(n = 69)

Placebo Group
(n = 39)

�15-Letter loss
Month 12 21 (23) 32 (73) 31 (45) 18 (46)
Month 24 27 (30) 33 (75) 38 (55) 24 (62)

�30-Letter loss
Month 12 9 (10) 18 (41) 10 (14) 10 (26)
Month 24 12 (13) 16 (36) 12 (17) 14 (36)

Mean change in VA letter score
Month 12 −8.2 −24.7 −12.1 −16.4
Month 24 −9.4 −25.0 −14.7 −19.9

Mean change in CS
Month 12 −0.7 −6.8 0.03 −4.3
Month 24 −0.1 −6.9 −0.3 −5.9

Lesion �6 MPS DAs
Month 12 57 (63) 8 (18) 28 (41) 11 (28)
Month 24 59 (66) 10 (23) 28 (41) 11 (28)

*Data are given as number (percentage) of patients unless otherwise indicated. The last observation carried forward was used for missing values. CNV indicates
choroidal neovascularization; VA, visual acuity; CS, contrast sensitivity; MPS, Macular Photocoagulation Study; and DA, disc area.
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CONCLUSIONS

These findings support previously published conclusions
that verteporfin therapy can reduce the risk of moderate
and severe vision loss through 24 months of follow-up af-
ter the initiation of therapy, compared with placebo, in pa-
tients with AMD who have predominantly classic subfo-
veal lesions. The finding that this benefit seemed to be even
greater in the absence of occult CNV may not be because
of occult CNV per se, but instead may be related to the
smaller lesion size and worse initial visual acuity associ-
ated with predominantly classic lesions in the absence of
occult CNV. In patients with minimally classic CNV, verte-

porfin therapy was associated with better contrast sensi-
tivity and fluorescein angiographic outcomes, but not with
better visual acuity outcomes. Verteporfin therapy should
be considered for lesions with predominantly classic CNV,
with or without occult CNV, extending under the center
of the foveal avascular zone. Predominantly classic le-
sions tend to have a smaller initial lesion size and a worse
initial visual acuity than minimally classic lesions. This de-
tailed report, coupled with results from a randomized clini-
cal trial of patients with AMD who have subfoveal lesions
composed of occult CNV with no classic CNV, suggests
that treatment benefits may depend not only on the lesion
composition when patients are first seen, but also on an
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Figure 8. Percentage of eyes with progression of leakage from classic
choroidal neovascularization (CNV) beyond the area of the lesion at baseline
over time for patients with predominantly classic CNV (A) and for patients
with minimally classic CNV (B) treated with verteporfin therapy or placebo,
with last observation carried forward used for missing values.
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Figure 9. Percentage of eyes with complete absence of leakage from classic
choroidal neovascularization (CNV) over time for patients with predominantly
classic CNV (A) and for patients with minimally classic CNV (B) treated with
verteporfin therapy or placebo, with last observation carried forward used for
missing values.

Table 7. Incidence of Potentially Clinically Relevant Study Eye Adverse Events Reported by the End of 24 Months
of Follow-up for the Entire Study Group by Lesion Composition at Baseline*

Ocular Adverse Event

Patients With Predominantly Classic CNV Patients With Minimally Classic CNV

Verteporfin Group
(n = 159)

Placebo Group
(n = 83)

Verteporfin Group
(n = 202)

Placebo Group
(n = 104)

Cataract 22 (14) 8 (10) 27 (13) 15 (14)
Conjunctivitis 11 (7) 6 (7) 13 (6) 5 (5)
Photophobia 2 (1) 2 (2) 3 (1) 2 (2)
Retinal capillary nonperfusion 0 1 (1) 1 (�1) 1 (1)
Visual disturbance† 32 (20) 12 (14) 51 (25) 16 (15)

Vision abnormal 17 (11) 11 (13) 37 (18) 9 (9)
Vision decreased 15 (9) 3 (4) 23 (11) 8 (8)
Visual field defect 12 (8) 3 (4) 11 (5) 4 (4)

Vitreous hemorrhage 1 (1) 2 (2) 5 (2) 0

*Data are given as number (percentage) of patients. Individual adverse events are listed if they occurred in at least 1% of the patients in any group.
CNV indicates choroidal neovascularizaion.

†Visual disturbance is a summary term; individual terms are listed below it.
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interaction among lesion composition, lesion size, and vi-
sual acuity when patients are first seen. For minimally clas-
sic lesions, these findings suggest that further investiga-
tion might be warranted to determine if these lesions might
benefit from verteporfin therapy compared with no treat-
ment when they are smaller and have lower levels of vi-
sual acuity.
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