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Objective: To describe the burden of bilateral neovas-
cular age-related macular degeneration (NV-AMD) on pa-
tient-reported functioning and health resource utiliza-
tion.

Methods: A cross-sectional study of 401 patients with bi-
lateral NV-AMD and 471 elderly control subjects without
AMD was conducted in 5 countries. Subjects completed a
telephone survey, including the National Eye Institute 25-
Item Visual Function Questionnaire, the EuroQol instru-
ment, the Hospital Anxiety and Depression Scale, and hi patients
tory of falls, fractures, and health care resource utilizati i
Results: The mean age for patients with NV-AMD y
years, and 65% were women. The patients repg
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results in loss of ce

ifieant functional imp
illion to 30 million people have
ual loss due to AMD.?> Neovas-
o termed exudative or wet) AMD
D), which represents 10% to 15%
D cases and accounts for 90% of

fined as the presence of NV-AMD or
praphic atrophy)’ ranges from 1.7% to
b and increases exponentially with age.®
roidal neovascularization may be pres-
before the onset of visual symptoms,
and most patients with NV-AMD (here-
inafter referred to as NV-AMD patients)
experience progression to severe visual loss
in the affected eye within 2 years of diag-
nosis.” In addition, patients with choroi-
dal neovascularization in one eye have a
43% probability of progression to NV-
AMD in the fellow eye within 5 years.® In

general, visual impairment has been shown
to affect an individual’s independence and
physical, emotional, and social health. Pa-
tients with AMD-related visual impair-
ment additionally experience restrictions
in common activities of daily living such
as reading and driving.*'°

For editorial comment
see page 1266

Incomplete documentation of the mul-
tifaceted consequences of NV-AMD lim-
its our understanding of its effect and fun-
damentally undermines our ability as a
society to make rational policy decisions
when considering the value of alternative
treatments. Although previous stud-
ies!!"!3 have evaluated, to a certain ex-
tent, the effect of AMD on quality of life
(QOL), there has been no attempt to quan-
tify the total burden of NV-AMD and its
burden across countries. Data from such
analysis can quantify the economic
impact of NV-AMD and intercountry
differences in NV-AMD management.
The overall objectives of this study were
to document the humanistic and eco-
nomic consequences of NV-AMD in
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patients and to compare these consequences with find- populations.'® The HADS includes 14 igms, of which 7 assess

ings in a similar group of subjects not affected by anxiety and 7 assess depression; subsc res range from 0 to
AMD (control subjects) by means of a simultaneous 21, with higher scores representing ms and poorer
assessment in 5 countries. This article reports the emotional well-being. In addition,

humanistic burden of NV-AMD and related health ‘deAveleped to assess the occurren

e . . injuries and fractures, and HRU.
care resource utilization (HRU). The economic conse- )

quences will be communicated subsequently.
END POINTS AND STA

m The primary end point was the impact of NV-

STUDY DESIGN trols in the NEI VF . points in-
D and HADS and disparity

This cross-sectional, observational study included patients with ences in QOL outcomes be-

bilateral subfoveal NV-AMD recruited from 31 retina specialist
offices and clinics and non-AMD controls recruited from 30 gen-
eral practitioner offices and clinics in Canada, France, Germany,
Spain, and the United Kingdom. Because previous studies have
shown that QOL and functional status impairment are corre-
lated with visual acuity (VA) in the better-seeing eye,'*'° pa-
tients were required to have been diagnosed as having bilateral VEQ-2
subfoveal NV-AMD. Controls had best-corrected Snellen VA of (Cls) a
20/40 or better and were free of any ocular abnormality that would
impair VA. All subjects were at least 50 years of age and were ex-
cluded if they had participated in an investigational drug study
within 30 days before the survey.

The protocol was approved by central and local accredited
ethics committees and human investigation review boards of
the participating institutions. No medical interventions o,
vasive procedures were required by the study protocol.

Site study staff identified potential subjects during
office visits. Once the subjects provided written info
sent, they were asked to provide telephone contact i

0gMAR (logarithm of the
s. Mean QOL scores (NEI
95% confidence intervals

nction of the study group, con-

X , comorbidities, and country. Mul-
regression models that controlled for the same
eported results as odds ratios with 95% Cls
roup differences in categorical outcomes.
oss the range of VA in the better-seeing
(normal >20/40; mild, 20/40 to >20/80; moderate,
00; severe, 20/200 to >20/400; and near
400) were compared using analysis of covari-
ance models, adjusting for covariates.

Statistical significance was evaluated at the .05 level, with
no adjustments for multiple comparisons. The data were held
1d analyzed by Covance Inc under the direction of the statis-
t pnsultancy group. All analyses were performed using PC-
SAStatistical software, version 9.1 (SAS Institute, Cary, North
Carolina).

scribed equipment for eyesight and m

completion was not sequenced i i DEMOGRAPHIC AND

subject questionnaire and the i CLINICAL CHARACTERISTICS
ated with a subject’s perso lentifyi brmation but was

associated with a study-sp

survey. Trained interviewers administered the
60-minute survey in the subject’s local language.
completed a case report form after a review o
medical record. The recorded data included the s
demographic information, VA, previous diagnostic

Data were collected from April 1 through October 28, 2005,
for 401 NV-AMD patients and 471 controls. The subject
demographic and clinical characteristics are summarized
in Table 1. The patient group was older than the control
group (mean age, 78.1 vs 63.8 years [P <<.001]); had higher
The survey inc = g ires. percentages of women, white subjects, and subjects living
tional Eye Institute 25- istal Fncti esti i alone; and had a worse mean VA in the better-seeing eye.
nent relevant to multiple A higher percentage of patients had vision-related comor-

ated constructs plus a single bidities (glaucoma and cataract), whereas a higher per-
general healthi¥ati i on the 12 resulting sub- centage of controls had other comorbidities, including anxi-

epresents optimal QOL; ety disorder and arthritis and rheumatism.
e 11 vision-related sub-

(EQ-5D) describes health-
g 5 dimensions: mobility, self-
, performance of usual activities, pain or discomfort, and
xiety or depressiofitt® Health state valuation scores, calculated
sing relative weig coring coefficients) for each item, range
from -0.59 to 1.00, a higher score indicating better QOL.'®

QOL DIFFERENCES BETWEEN STUDY GROUPS

The NV-AMD patients had significantly reduced QOL as
measured by the validated questionnaires (Figure 1).
The relative difference for the primary end point of NEI

he Hospital Anxiet Depression Scale (HADS) is designed VFQ-25 overall scale scores was 45% favoring controls.
etect the presenc severity of anxiety and depression mood The adjusted mean score of 48.7 in patients was sub-
used extensively in a variety of patient stantially worse than that of 89.1 in controls (P<<.001).
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Neovascular AMD had a negative impact on general QOL
as reflected by the 13% relative difference in EQ-5D health
state valuation scores (adjusted mean score, 0.65 vs 0.75
[P<<.001]). Patients reported significantly higher anxi-
ety (30% relative difference) and depression (42% rela-
tive difference) scores compared with controls (ad-
justed mean anxiety scores, 6.7 vs 4.7 [P<.001];
depression scores, 7.1 vs 4.1 [P<<.001]).

Because patients were on average 14 years older than
controls and given that the study intended to have a com-
parably aged control sample, a post hoc analysis on 2 age-
matched control subgroups (=70 years [n=128; mean
age, 75 years] and =75 years [n=54; mean age, 78 years])
examined the relationship between age and the 3 QOL
measures. Results of subgroup analyses paralleled those
reported in the overall analysis (Table 2), indicating that
age had no direct impact on study findings. When QOL
outcomes between patients (n=136) and controls (n=85)
who had no other comorbidities were compared, results
also were similar to those for the overall sample (Table 2).

IMPACT OF REDUCED VA ON QOL MEASURES

Using the vision-specific NEI VFQ-25, we detected a clear
trend of decreasing QOL scores associated with decreasing
VA. Vision loss secondary to NV-AMD was significantly
sociated with reduced NEI VFQ-25 summary and pl
cal functioning scores and with worse HADS depressig
scale scores (P <.001 for all). Compared with a
VFQ-25 summary scale score of 89.1 in controls

blindness) (Figure 2A). Similar trends we
the 3 NEI VFQ-25 physical functioning scale:
and the HADS depression subscale score (Figur

by controls (16.0%
for covariates, pa-
e (odds ratio, 2.0

group) reported
ent in the past

eiving depression or
onths, patients re-
on of treatment than
95% CI, 8.4-10.7] vs
=.03]).

frequently required low-vision re-
ved social benefits. One-third re-
almologists and optometrists in ad-
specialist. Nearly half of the patients

abilitation and r
ted visits to op,

Table 1. Demographic and Clinical C
of Study Sample
Patients
Characteristic (n = 401)
Age, y
Mean (SD) 63.8 (8.4)
Median 63
Range 50-88
Sex, No. (%)?
Male 202 (42.9)
Female 267 (56.7)
Race, No. (%)@
422 (89.6)
5(1.1)
6 (1.3)
25 (5.3)
99 (21.0)
92 (19.5)
93 (19.7)
96 (20.4)
91 (19.3)
269 (67.1) 376 (79.8)
118 (29.4) 94 (20.0)
15 (3.7) 5(1.1)
Mean (SD) 0.6 (0.7) 0.1(0.7)
Median 0.7 0
Range 0-2 -0.2-0.4
Comorbid diseases, No. (%)
2 92 (22.9) 25 (5.3)
32(8.0) 5(1.1)
33(8.2) 22 (4.7)
Stroke 14 (3.5) 5(1.1)
Substance use disorder 8 (2.0) 1(0.2)
Diabetes 40 (10.0) 74 (15.7)
Low vision due to other reasons 2(0.5) 53 (11.3)
Anxiety disorder 15 (3.7) 51(10.8)
Asthma 11(2.7) 26 (5.5)
Arthritis and rheumatism 44 (11.0) 87 (18.5)

Abbreviations: logMAR, logarithm of the minimum angle of resolution;
NV-AMD, neovascular age-related macular degeneration; VA, visual acuity.

2Column percentages may not add up to 100% because of missing data.

b Categories are not mutually exclusive. Not all comorbid diseases
assessed are listed. Differences between study groups are statistically
significant (P < .05) for all listed comorbidities. Other comorbid diseases
assessed included depression, chronic obstructive pulmonary disease,
headache, chronic neck or back pain, heart disease, and sleep disturbance.

(45.1%) were referred for low-vision rehabilitation; 34.7%
attended rehabilitation; 42.6% were prescribed vision-
enhancing equipment; and 9.7% received social ben-
efits, including disability and pension, housing and tax
benefit, and transportation subsidies.

A significantly higher percentage of patients re-
ported receiving assistance with activities of daily living
than did controls (28.9% vs 6.6% [P<.001]), and 3.6
times more patients received assistance with activities of
daily living in general. The odds of needing help with ad-
ministrative tasks (eg, paying bills and scheduling ap-
pointments) was almost 17 times higher in patients (odds
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45% [T NV-AMD group
Relative 89.1
difference (95% Cl 30% i
Best o1 ? 71 42% Relative Best
fnctoning ™~ 1007 (<00 BIED Worst oolcy dtrance (85% L e 0L .
. o Li, - <.l
187 wellbeing *217 5975 (P<.001) 4-7.9) i T 0(96%/0 glg)
= (95% Cl, 47 RN
2 5 45.8-51.5) ) (95% CI, 4.1
-2 Qs 4.2-5.6) (95% I,
Z28 =% - 35-4.7)
2 2
3
.Wo'rst_. B.est_’ 0
functioning NEI VFQ-25 Summary Score well-eing HADS Anxiety HADS Depression EQ-5D Health State Valuation

Scale (HADS) scores (B), and EuroQoL (EQ-5D) scores (C) by patients with neovascular age-related
AMD. Differences are adjusted for age, sex, race, comorbidities, and country. Cl indicates confide

ital Anxiety and Depression
control subjects without

QOL Outcomes

1
Adjusted Mean

Subgroup of control subjects aged = 70y
NEI VFQ-25 summary score
EQ-5D health state valuation
HADS anxiety
HADS depression

Subgroup of control subjects aged = 75y
NEI VFQ-25 summary score
EQ-5D health state valuation
HADS anxiety
HADS depression

Subgroup of study subjects with no other comorbiditie
NEI VFQ-25 summary score
EQ-5D health state valuation
HADS anxiety
HADS depression

P
Score (95% CI)? Value
92.5 (87.8-97.1) <.001
0.78 (0.71-0.85) <.001
4.6 (3.5-5.7) 002
3.3 (2.2-4.4) <.001
54 92.2 (84.8-99.6) <.001
) 0.81 (0.71-0.92) .01
53 4.2 (25-5.9) 04
) 3.9 (2.2-5.7) <.001
85 87.3 (80.9-93.7) <.001
6 85 0.85 (0.76-0.94) <.001
6.9 (5.1-8.7) 85 3.6 (2.0-5.2) <.001
6.9 (5.3-8.6) 85 3.6 (2.1-5.1) <.001

Abbreviations: Cl, confidence interval; ED-
Visual Function Questionnaire; NV-AMD, neovascular age-related mac
aAdjusted for age, sex, race, comorbidities,.a

ratio, 16.8 [P<<.001]),
ported needing assistang

Outcomes for
nificantly ag

VFQ-25 ov ents and controls were
48.0 vs 87 8 for France, 51.3 vs
96.3 for G pain, and 52.7 vs 96.7

or each). Results on
across the countries.

is AMD burden-of-illness study is
ational study to simultaneously as-

Hospital Anxiety and Depression Scale; NEI VFQ-25, National Eye Institute 25-1tem
ration; QOL, quality of life.

reported substantially worse QOL, poorer vision-
related functioning, and more anxiety and depression
symptoms compared with controls without AMD. These
results were consistent across all 5 countries.

The NEI VFQ-25 scale scores reported by controls in
this study were similar to those of reference groups with
comparable eye conditions reported in the NEI VFQ-25
development study'” and the Submacular Surgery Trials
report 1.%! In the present study, patients had an unad-
justed mean NEI VFQ-25 overall score of 46 (95% CI,
44-48), which was significantly worse than that of the
controls and slightly lower than that of patients with bi-
lateral NV-AMD reported in other studies (score range,
50-82).22% Because the only prior study?! reporting the
mean NEI VFQ overall scale score by VA grouped pa-
tients by different acuity ranges, it is difficult to deter-
mine whether differences in VA explain the lower score
observed herein relative to other published studies.

Among patients, those with lower VA levels reported
significantly worse NEI VFQ-25 scores, particularly in
the functional areas of general vision, physical function-
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Control subjects 189.1 100
Normal VA [T 624
Mild VA | I 57.7

Difference across VA

NV-AMD Moderate VA 50.0 levels of NV-AMD

Severe VA 474
Near blind VA 39.4

P<.001

Near Activities

No difference
across VA levels
of NV-AMD

HADS Anxiety HADS Depression
P=11 P<.001
[ Control subjects I NV-AMD: mode 20/80 to >20/200)
[ NV-AMD: normal VA (>20/40) [ NV-AMD: severe to >20/400)

[E NV-AMD: mild VA (20/40 to >20/80) M

Figure 2. Adjusted mean differences in quality-of-life outcomes across neovascular age- rel

r degeneration (NV-AMD) severity levels in the
better- seemg eye. Quality of In‘e is measured by the Nat|ona| Eye Institute 25-Ite i

naire (NEI VFQ-25) summary scores (A) and
the EuroQol health state valuation scores (D).

ing, near activities, distance activities, driving, ! ween health state valuation scores and VA
ripheral vision. The Submacular Surgery Trials . This finding is consistent with another AMD study?®
mented declining NEI-VFQ scale scores across V in which the EQ-5D, a general measure of QOL, was as-

of 20/20 to 20/40, 20/50 to 20/160, and 20/ sessed by VA level with no discernible trend reported and
except for the peripheral vision subscale.’ i nay suggest that the EQ-5D is insensitive for measuring
it was believed that NV-AMD patients fun ence across VA levels. At the time of the study de-
long as they have a good VA in 1 eye. To furt signy we believed the EQ-5D would be a suitable measure,
the effect of NV-AMD on vision-related functi g, we given its length (5 items only) and established psychomet-
matched patients with normal VA i ric properties in other chronic diseases. The information
to a subgroup of controls by V. suggesting the inadequacy of EQ-5D as a utility measure
in the population of patients with AMD was not known at

eye, patients reported substan the time of study design; however, we recognize the limi-
functioning than did contrg tation of this utility measure now. Although there are al-
all scale scores, 62.5vs 91 8 . ternative measurement methods for assessing patient util-
demonstrate that NV- e i ity, they would have been difficult to implement in this

study, given likely resource limitations in the physician prac-
tices selected and other limits based on the overall study
design and implementation strategy, including telephone
interview of study subjects.

Besides worse functioning and well-being, the NV-
AMD patients also reported more falls and needed more
assistance related to activities of daily living than con-
anxiety and depres- trols. Poor VA has been shown to approximately double
e HADS has not pre- an individual’s risk of falling, and poor vision may be re-
Compared with those sponsible for 25% to 50% of all falls.?**" In the present
s in our study reported study, twice as many patients as controls reported a fall

tion** of 1n1t1at1ng NV-AMD
choroidal neovasc

s (HADS anxiety ob- in the preceding 12 months, and the percentage of pa-

, :2) and more depression symp- tients receiving assistance with daily activities was 4 times

s (HADS depr ssion observed score, 6.6 vs 4.5-4.6). higher. Together, these findings suggest that preserving
ingly more severe vision loss, NV- vision in NV-AMD patients through earlier intervention

more depression symptoms in the will help preserve their independence and functioning.

There are several limitations to this study. First, only

eported significantly worse EQ-5D practices that wanted to participate were included, and

n scores than controls, there was no itis possible that these sites may differ in unknown ways
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from others that routinely provide NV-AMD or general
patient care. In addition, data came from subjects who
were willing to participate; the clinical and sociodemo-
graphic characteristics of NV-AMD patients who de-
clined participation are not known, and our findings may
not be generalizable to the entire NV-AMD patient popu-
lation. Finally, the large elderly patient population in nurs-
ing homes did not undergo evaluation; given that a sub-
stantial percentage of those patients may have lost
independence owing to ocular disease, our findings may
underestimate the full societal impact of NV-AMD.*

DI CONCLUSIONS By

This study provides evidence that bilateral, subfoveal NV-
AMD has a significant emotional and functional impact
on patients, providers, and society overall. Patients with
bilateral NV-AMD reported substantially worse QOL,
poorer vision-related functioning, more anxiety and de-
pression, more falls and fractures, greater dependency on
caregivers, and higher HRU compared with controls. Given
the humanistic and HRU burden, we expect the economic
consequences of NV-AMD to be considerable; to test this
hypothesis, our empirical data concerning HRU and NV-
AMD management across countries is being used to mod
the economic consequences of NV-AMD. The strong

crease in QOL speaks to the need for early detectj

patient’s independent functioning and well-be
tive therapies for the management of NV-A
velopment, and it is essential to raise aware
den of NV-AMD to ensure that the conseq
disease are given full consideration when decisio
patient access to therapy are made.
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