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Aims: (1) A prospective study to assess visual function
measures and quality of life (QoL) in patients with wet age
related macular degeneration (AMD) treated with photo-
dynamic therapy (PDT). (2) To assess if PDT prevents severe
visual loss (loss of six or more lines of distance visual acuity)
in the treated eye.
Methods: 48 of 51 recruited patients with predominantly
classic subfoveal choroidal neovascularisation (CNV) sec-
ondary AMD who were treated with PDT were followed up
for 1 year. Assessment included distance and near visual
acuity, contrast sensitivity, vision related quality of life and
fluorescein angiography. Photodynamic therapy using
Visudyne was carried out according to standard protocol.
Patients were followed up every 3 months and treatment
repeated if there was significant leakage from CNV.
Results: At the 12 month follow up, 71% (n = 34) of the
patients lost less than three lines of best corrected distance
visual acuity. Although there were significant decreases in
some of the QoL items tested, patients were significantly less
anxious and more independent outdoors at the 12 month
follow up.
Conclusion: This study is in keeping with published literature
with PDT preventing severe visual loss in two thirds of treated
patients with predominantly classic CNV.

A
ge related macular degeneration (AMD) is the main
cause of blindness in the Western world in patients
over the age of 65 years. Choroidal neovascularisation

(CNV) accounts for approximately 90% of cases of severe
visual loss in patients with AMD.
At present, there are no satisfactory treatments for this

condition.1 Laser photocoagulation is useful in only a
minority of patients with wet AMD.2–4 Research in different
treatments is ongoing.5 6

Photodynamic therapy (PDT) has been recently introduced
as an alternative treatment for CNV and extensive preclinical
and clinical research data are available.7–19

The results of two randomised clinical trials reported that
PDT using verteporfin could safely reduce the risk of vision
loss in patients with subfoveal CNV secondary to AMD.13 16 17

The aim of this study was to assess visual function and
quality of life of patients with CNV secondary to macular
degeneration treated with PDT.

PATIENTS AND METHODS
This study was carried out at Princess Alexandra Eye Pavilion
in Edinburgh. Patients were recruited between October 2000
and April 2002 and follow up is still ongoing.

Inclusion criteria: patients who, on fluorescein angiogra-
phy, had evidence of CNV with at least 50% classic
component, no greater than 5400 mm, secondary to AMD
with visual acuity no worse than 6/36 in the study eye and
who were willing to participate in the study.
Exclusion criteria: (1) any significant ocular disease

different from CNV secondary to AMD; (2) inability to
obtain photographs and fluorescein angiography; (3) inabil-
ity to understand what is involved in the treatment and
consent; (4) presence of liver disease, porphyria, and/or
unstable heart condition.
Patients were assessed at baseline and every 3 months

thereafter. At each visit the following assessment was carried
out: (1) history of present illness or change in eye condition if
applicable; (2) past medical and ocular history if applicable;
(3) assessment of sitting blood pressure, pulse and calcula-
tion of body surface area; (4) best corrected visual acuity with
refraction protocol for distance and near using logMAR
Bailey-Lovie charts; (5) assessment of contrast sensitivity
using Pelli-Robson charts; (6) slit lamp and retinal examina-
tion under dilated pupil; (7) assessment of quality of life
(QoL) using a previously designed questionnaire that
includes the VF-14,20 and other questions regarding response
to the visual problem and mood (at baseline and 1 year
follow up only). The questionnaire was validated for a
previous study.21 Scales used in the questionnaire are
illustrated in the appendix; (8) fluorescein angiography
using Topcon V 1.52 digital fundus camera if the last one
was done more than 1 week ago, with documentation of size
and location of the lesion and percentage of classic
component; (9) signed informed consent for both treatment
and study participation; (10) the family doctor was informed
of the patient’s participation in the study.
Photodynamic therapy was carried out according to a

standard protocol: 6 mg of verteporfin per square metre of
body surface area was infused over a period of 10 minutes.
Then, 15 minutes after starting the infusion, the whole lesion
was treated with a laser light at 689 nm delivering 50 J/cm2

at an intensity of 600 mW/cm2 over a period of 83 seconds.13

After treatment, a leaflet with instructions and dark
sunglasses were provided, as well as a bracelet stating the
name of the patient, date and time of treatment, and contact
number in case of an emergency.
For the statistical analysis SPSS 10 was used. For the

assessment of change over time in the same patients the
Wilcoxon signed rank test was carried out.

Abbreviations: AMD, age related macular degeneration; CNV,
choroidal neovascularisation; PDT, photodynamic therapy; QoL, quality
of life
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RESULTS
Fifty one patients with predominantly classic CNV secondary
to AMD with visual acuity of 6/36 or better in the study eye at
baseline were recruited. Of these, three withdrew from the
study, one because of no response to treatment at second
follow up visit and two because of poor general health which
prevented the patients from complying with 3 monthly
follow up visits and angiograms. Of the 48 remaining
patients 23 (48%) were male and 25 (52%) were female.
Mean age was 72 years ranging from 51–87 years. In 19
(40%) patients the study eye was the first eye developing wet
AMD—that is, the fellow eye either had mild age related
maculopathy (ARM) or moderate dry ARM. In the remaining
29 patients (60%) the study eye was the second eye
involved—that is, the fellow eye either had AMD (25
patients) or other disease causing severe visual loss or
blindness (previous retinal detachment in one, childhood
trauma in two, and profound amblyopia in one).
All patients in this cohort had predominantly classic

subfoveal CNV. Of these, 19 (39%) were purely classic
lesions. On average patients needed 3.1 treatments in the
first year. At 1 year follow up, distance visual acuity
improved at least one line in 11 (23%) eyes, 23 (48%) eyes
lost three lines or less of baseline distance visual acuity, and
14 (29%) eyes lost more than three lines of vision. In total, 34

(71%) of the patients lost three lines or less of distance vision
and on average the whole cohort of patients lost two lines of
distance visual acuity.
Table 1 shows mean values for visual function tests and

quality of life items at baseline and 12 month follow up
together with p values for change over time (Wilcoxon signed
rank test) for the whole cohort. Negative significant values
(that is, poorer function) are highlighted in bold with
downward arrow next to the value. Positive significant
values (that is, better function) are highlighted in bold with
upward arrow next to the value. Values for visual acuity
measurements are expressed in logMAR units and for
contrast sensitivity in log units.
Table 1 shows that there were significant losses both in

visual function tests and visual related QoL issues.
Nevertheless, there were also significant improvements in
aspects such as anxiety related to AMD, independence
outdoors, and subjectively patients felt that their vision had
remained stable and considered the treatment as better than
‘‘quite worthwhile.’’
In this study all recruited patients were treated and there is

no control group available for comparison. Nevertheless, the
fellow non-treated eye in the group of patients with second
eye involvement could serve as control for the assessment of
the behaviour of visual function tests in time. Table 2 shows

Table 1 Mean (SD) values at baseline and 1 year follow up for the whole cohort (48 patients)

Baseline 1 year
p Values for change

Mean SD Mean SD (Wilcoxon SRT)

Visual function measures and VF-14 items:

Visual function tests
Distance VA (study eye) 0.61 0.19 0.80 0.30 ,0.01 Q
Near VA (study eye) 0.92 0.28 1.1 0.35 ,0.02 Q
Contrast sensitivity (study eye) 1.14 0.25 1.11 0.35 0.31
CNV largest linear dimension (mm) 3094 1201 4088 1532 ,0.01 Q
General questions on vision
Treatment worthwhile NA 4.2 0.98 NA
Trouble with vision 2.3 1.0 2.1 0.94 0.13
Satisfaction with vision 2.2 1.0 2.7 1.2 0.09
Change in vision 1.9 1.0 2.8 0.87 ,0.01 q
VF-14 questionnaire
Read small print 1.4 1.7 1.2 1.6 0.79
Read newspaper or book 1.7 1.7 1.5 1.7 0.38
Large print books 1.8 1.7 1.3 1.7 0.53
Recognise people close 3.5 0.97 3.3 1.1 0.02 Q
See steps/kerbs 3.4 0.74 3.3 0.90 0.79
Read street signs 3.0 1.4 2.1 1.7 ,0.01 Q
Do fine handwork 1.5 1.6 0.89 1.4 0.24
Fill forms or cheques 2.5 1.5 1.9 1.6 ,0.01 Q
Cooking 3.2 1.2 3.3 0.97 0.85
Watching TV 2.4 1.1 2.5 1.3 0.97
Crossing roads 3.0 1.2 2.3 1.4 ,0.01 Q
Recognise faces across the street 1.9 1.7 1.2 1.6 ,0.01 Q
Read bus numbers 2.6 1.5 1.9 1.7 0.02 Q
Social activities 3.1 1.4 3.1 1.2 0.17
Getting about indoors 3.8 0.39 3.8 0.41 0.71
Hobbies 2 1.7 2.1 1.7 0.38
Total VF-14 score 68 26 63 25 0.11

Questions on mood:

Nervous person 4.2 1.1 4.2 1.1 0.28
Felt downhearted/low 3.9 1.0 4.2 0.82 0.23
Been happy person 3.7 0.94 4.0 0.88 0.08
Irritated because of AMD 3.7 1.2 3.7 1.3 0.75
Anxious because of AMD 3.4 1.2 4.0 1.2 ,0.01 q

Response to visual problem:

Stay at home most of the time 2.7 1.6 3.1 1.5 0.04 q
Don’t need lot help from others 3.8 1.3 3.4 1.3 0.17
Worry about doing embarrassing things 3.5 1.6 3.6 1.4 0.92
Control over what you want to do 4.0 1.3 4.0 0.93 0.93
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that the treated eye continues to be significantly better at the
12 month follow up.

Side effects
Three patients developed back pain during the infusion,
which recurred on repeated treatments. One patient devel-
oped a subretinal bleed after treatment, which resolved in
time and visual acuity returned to pre-bleeding levels.

DISCUSSION
The results of this study are consistent with those of the TAP
trials with 71% of our patients losing three lines or fewer of
distance vision at the 12 month follow up. The TAP trials
demonstrated that 69% of the patients with predominantly
classic CNV treated with PDT lost three lines or fewer of
distance visual acuity at 12 month follow up.13 PDT is a
treatment intended to prevent severe visual loss (loss of six or
more lines of distance visual acuity). If left untreated
subfoveal classic lesions lead to severe visual loss (visual
acuity of 6/60 or worse) in 90% of the patients2 with most of
the visual loss occurring in the first year.22

Vision related QoL is directly linked with the severity of
visual loss and whether one or both eyes are affected. If
vision is poor, vision related quality of life is also poor.
The results regarding QoL issues for the patients in this
study reflect what the treatment achieves—that is, preven-
tion of severe visual loss, but still there is moderate visual
loss.
It is not clear why there was significant improvement in

some QoL aspects in the presence of progressive visual loss.
This finding is not necessarily related to an effect of the
treatment but may just reflect that at 12 month follow up
patients were better adapted to their visual disability.
This study suggests that although PDT is useful in the

management of exudative AMD, its usefulness is limited by
the fact that patients may still lose vision even when treated
and in only a minority of patients is there small improvement
in visual function. It is therefore clear that there is an
increasing need for further research into understanding the
aetiology of ARM/AMD and factors that modify its behaviour
and progression.
Involving patients in therapeutic decision making is a

major objective of Quality Improvement Scotland and the
present data suggest that patients did consider the treatment
more than ‘‘quite worthwhile’’. Patients in this study
understood the limitations of PDT and setting patients’
expectations is an important prerogative when treating
patients with PDT.

CONCLUSION
This study shows that while significant deterioration in
vision occurs in the treated eye, PDT does prevent severe
visual loss in approximately two thirds of treated patients
with predominantly classic subfoveal CNV secondary to AMD
and its use is therefore justified in these patients. This study
also confirms the clinical perception that vision related

quality of life does not improve unless a treatment is able
to improve or restore vision in a significant number of treated
patients.
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APPENDIX

SCALES USED IN THE QUESTIONNAIRE
General questions
Do you consider PDT treatment you’ve received worthwhile?

N 1 Not at all

N 2 Not worthwhile

N 3 Worthwhile

N 4 Quite worthwhile

N 5 Very worthwhile

How much trouble do you have presently with your vision?

N 1 A great deal

N 2 A moderate amount

N 3 A little

N 4 None

How satisfied are you presently with your vision?

N 1 Not at all satisfied

N 2 Not satisfied

N 3 Satisfied

N 4 Quite satisfied

N 5 Very satisfied

How would you describe the change if any that you have
noticed in your vision over the past year?

N 1 Very much worse

N 2 Slightly worse

N 3 The same

N 4 Slightly better

N 5 Very much better

Table 2 Mean values for visual function tests and CNV size for study eye (treated) and fellow eye (untreated) in patients with
second eye involvement (n = 29)

Study eye Fellow eye
p Values

Mean SD Mean SD (Wilcoxon SRT)

Distance VA at 12 months 0.86 0.25 1.27 0.35 ,0.01
Near VA at 12 months 1.1 0.31 1.5 0.32 ,0.01
Contrast sensitivity at 12 months 1.16 0.34 0.84 0.43 ,0.01
CNV size at 12 months 4754 1194 6809 2004 ,0.01
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VF-14
Do you have any difficulty even with glasses in doing any of
the following activities? If yes how much difficulty do you
currently have? NA meaning that the question is not
applicable to you or you do not do it for reasons other than
your vision.

N 0 Unable to do

N 1 A great deal of difficulty

N 2 A moderate amount of difficulty

N 3 A little

N 4 No difficulty

N 99 Not applicable

Questions of mood
How much of the time over the last 4 weeks have you been?
(a) nervous, (b) downhearted or low, (c) irritated with eye

condition, and (d) anxious because of eye condition:

N 1 All the time

N 2 Most of the time

N 3 A good bit of the time

N 4 Some of the time

N 5 None of the time

For ‘‘Been a happy person’’:

N 5 All the time

N 4 Most of the time

N 3 A good bit of the time

N 2 Some of the time

N 1 None of the time

QUESTIONS IN RESPONSE TO VISUAL PROBLEM
For each of the following statements please tell me if you
agree or disagree with them
(a) Stay at home most of the time and (b) worry about

doing things that will embarrass myself or others.

N 1 Strongly agree

N 2 Agree

N 3 Neutral

N 4 Disagree

N 5 Strongly disagree

N 99 Don’t know

(a) I do not need a lot of help from others and (b) I have
control over what I want to do

N 5 Strongly agree

N 4 Agree

N 3 Neutral

N 2 Disagree

N 1 Strongly disagree

N 99 Don’t know
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