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Purpose: Geographic atrophy (GA) is an advanced form of nonexudative age-related
macular degeneration (AMD) that lacks treatment options. With considerable interpatient
variability in the rate of GA progression due to lesion characteristics, information character-
izing the disease burden is limited. The aim of this study was to describe the healthcare
resource utilization (HCRU) and costs associated with increasing severity levels of GA.
Patients and Methods: A retrospective analysis was conducted using claims data from
IQVIA’s PharMetrics Plus database. Patients with a prevalent GA diagnosis were identified
between October 1, 2016 and June 30, 2017 and classified by disease severity and laterality.
Disease-specific HCRU and costs by disease severity were assessed during the 12-month
follow-up period, with multivariable analyses performed adjusting for baseline
characteristics.

Results: A total of 28,773 GA cases were identified (mean age = 68.7; 58.5% female), of
which 24% and 76% had unilateral and bilateral GA, respectively, with varying levels of
recorded severity (in increasing order): early or intermediate (EI) AMD, GA without sub-
foveal involvement (GAwoSF), and GA with subfoveal involvement (GAwWSF). Patients with
greater baseline severity in the bilateral group had a significantly higher number of outpatient
(OP) visits per year (1.98 EI AMD; 2.57 for GAwoSF; 2.63 for GAWSF). Increasing disease
severity was associated with higher patient-related costs in the outpatient setting (mean [SD]
of $82 [$157], $110 [$559] for unilateral EI AMD and GAwSF, respectively, and $56 [$94],
$64 [$97], $59 [$85] for bilateral EI AMD, GAwoSF, GAwSF, respectively). Similarly,
higher payer-related costs were seen in patients with bilateral GAWSF compared to bilateral
EI AMD (mean [SD] $280 [$325]; $198 [$262]).

Conclusion: Study findings demonstrate that patients, with more severe GA at baseline,
experience greater HCRU and costs in the outpatient setting. Further research should explore
specific contributing factors to the long-term economic burden of GA.
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Introduction

Geographic atrophy (GA) is a late-stage manifestation of nonexudative age-related
macular degeneration (AMD) that affects nearly 1 million people in the United
States (US) and 5 million people worldwide, and leads to significant visual function
impairment and eventual blindness." Characterized by the formation of drusen, or
pigmentary changes at the macula, AMD is the most common cause of irreversible

central vision loss in elderly patients in the US,? and consists of 2 major advanced
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forms that are not mutually exclusive: dry, atrophic, or
nonexudative AMD and wet, neovascular, or exudative
AMD.? The nonexudative form is more prevalent, with
nearly 85% of patients with AMD having the dry form,'
and involves a slow progressive degeneration of the retina,
whereas the exudative form is less frequent but is respon-
sible for 90% of acute blindness due to choroidal neovas-
cularization (CNV).* Patients with CNV may develop
atrophy after a few years, and similarly, patients with
atrophy can also eventually develop CNV.’

Although advanced stages of AMD consisting of geo-
graphic atrophy and neovascular AMD can coexist due to
common risk factors, GA occurs specifically through the
loss of the retinal pigment epithelium with associated loss
of thermocapillary, and scotomas, or blind spots, can
develop.” Strong risk factors for GA include advanced
age, history of smoking, and high levels of oxidative stress
damaging the macula.’'

Geographic atrophy can be categorized into 3 main
levels of severity, in increasing order: early to intermediate
AMD (EI AMD), advanced atrophic nonexudative AMD
without subfoveal involvement (GAwoSF), and advanced
atrophic nonexudative AMD with subfoveal involvement
(GAWSF).® Patients with EI AMD may progress to
GAwoSF, which does not involve the center of the fovea,
or GAwWSF, which does involve the center of the fovea.
Whereas severe visual acuity loss occurs more slowly and
less commonly in patients with GA, and the fovea is
spared until late in the course of the disease, GA involving
the foveal center causes approximately 10% of all AMD-
related visual loss.” Patients whose GA does not involve
the central fovea may have relatively good distance visual
acuity yet manifest a substantially decreased ability to
perform near visual tasks, such as reading.®

Unlike exudative AMD, which can effectively be trea-
ted with anti-vascular endothelial growth factor (VEGF)
drugs,’ there are currently no approved treatments to pre-
vent the onset and progression of GA.' Patients are given
non-drug—related treatments, including nutritional supple-
ments, vitamins, and advice on lifestyle modifications,
such as quitting smoking, and none of these treatments
have established effectiveness. Previous research has sug-
gested that GA is associated with a significant decline in
vision-related quality of life in patients, in areas such as
driving, reading, recognizing faces, and watching televi-
sion, and a greater risk for developing or experiencing
cognitive dysfunction."®'* Disease progression has also
been shown to be associated with increased annual

Medicare expenditures.'> However, the current literature
describing GA, specifically, is sparse; with many existing
studies in late AMD lacking discrimination between neo-
vascular and non-exudative AMD.

Our aim was to expand the scope of previous studies to
better understand the burden of GA in a nationally repre-
sentative sample of Americans aged 50 years and older, as
AMD is a significant cause of blindness in people age 50
and older." Accordingly, this study was designed to char-
acterize the incidence and prevalence of GA and examine
prevalent cases of GA across the different severity levels,
by assessing the association of severity level with health-
care resource utilization (HCRU) and cost. We hypothe-
sized that patients with more severe GA will have
significantly higher rates of healthcare resource utilization
and total direct health care costs.'

Methods

Data Source

Data were obtained from IQVIA PharMetrics Plus
claims database, which captures fully adjudicated phar-
macy and medical claims data for more than 130 million
unique enrollees across the US with commercial insur-
ance, Medicare, and Medicaid. PharMetrics Plus pro-
data
demographics, comorbidities, healthcare resource utili-

vided de-identified patient-level on patient
zation, and costs in compliance with the patient confi-
dentiality requirements of the Health Insurance
Portability and Accountability Act of 1996. The current
study did not require Institutional Review Board (IRB)
review and approval, as the study protocol did not meet
the federal definition of “human subjects research,” as
determined by the University of Washington Human
Subjects Division IRB.

Study Design
This observational, retrospective cohort study consisted of
an analysis time frame that ranged from October 1, 2015
to June 30, 2018. The date of first diagnosis of GA during
the period from October 1, 2016 through June 30, 2017
(deemed the enrollment period) was defined as the index
date. Patients were required to be at least 50 years of age
as of the index date, and were excluded if they had GA
with unspecified severity level or eye.

The 12-month period before the index date was defined as
the pre-index period, when patients’ baseline characteristics
and comorbidities were assessed. In addition, the 12-month
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period after the index was defined as the post-index, or
follow-up, period, in which the patients’ healthcare resource
utilization and costs were recorded. All patients were
required to be continuously enrolled for 12 months before
and following the index date.

Study Population

The study population was classified into 6 patient cohorts
stratified by disease severity and laterality. The International
Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) codes for GA specify both later-
ality and severity (Supplementary Table 1); as such, the

cohorts were organized into 3 different severity levels within
the unilateral and bilateral groups to ensure accurate docu-
mentation and characterization. The cohorts, in increasing
order of severity, were: (1) unilateral EI AMD, (2) unilateral
GAwoSF, (3) unilateral GAWSF, (4) bilateral EI AMD, (5)
bilateral GAwoSF, and (6) bilateral GAwSF.

Unilateral GA was defined as having a claim history
specifying GA in one eye only during the entirety of the
follow-up period, with the index date set as the first date or
claim of diagnosis of unilateral GA during the index period.
Similarly, bilateral GA was defined by claims indicating GA
in both eyes, with severity classified based on the more
severe eye. For instance, if a patient had EI AMD in the left
eye and GAwoSF in the right eye, then the patient would be
classified as having bilateral GAwoSF, and all outcomes
would be calculated as such. Additionally, if a patient
were diagnosed with GAwoSF in both eyes, then the patient
would simply be classified as having bilateral GAwoSF and
outcomes would be measured identically, regardless of pro-
gression in the post-index period.

Patient Characteristics

Baseline characteristics, including age, sex, geographic
location, and health plan type, were reported as of the
index date. Charlson Comorbidity Index (CCI) scores,
which predict mortality risk and are defined by 22 medical
conditions, were calculated for each patient, with a higher
CCI score indicating greater comorbidity burden. The
prevalence of specific comorbid ocular (eg, wet AMD,
diabetic retinopathy, glaucoma) and psychological (eg,
anxiety, depression) conditions was collected for all
patients.

Outcome Measures
Disease-specific healthcare resource utilization and costs,
which were defined by the presence of a diagnosis of

procedure code for nonexudative AMD or GA, were eval-
uated for the 12-month post-index period by type of ser-
vice: outpatient, emergency department, and inpatient.
Average inpatient length of stay (LOS) was also reported.
Direct healthcare costs were examined from the payer
perspective, which included the contracted or accepted
reimbursable amount for covered medical services that
the health plan agrees to pay to service providers; and
from the patient perspective, which included any copays,
coinsurance, and deductibles. All costs were adjusted to
2019 US dollars using the medical care component of the
Consumer Price Index.'® In addition, the incidence and
prevalence of GA in the follow-up period were calculated.
In addition to disease-specific healthcare resource utiliza-
tion and costs, all-cause healthcare resource utilization and
also evaluated and are included in

costs  were

Supplementary Tables 2 and 3.

Statistical Analysis

Standard summary descriptive statistics were used to eval-
uate differences in baseline characteristics including
demographics among all study cohorts. To characterize
the incidence and prevalence of GA, new incident cases
were identified within the index period by identifying
newly diagnosed patients and excluding individuals with
a history of GA in the pre-index period. Prevalent cases
were simply calculated as the total number of patients with
GA in the index period, regardless of previous diagnoses.

Multivariable analyses were conducted on the preva-
lent cases, and to assess the association between GA
severity level and healthcare resource utilization, using
EI AMD as the reference group. A negative binomial
regression model was used to estimate the association
between severity level and rates of outpatient, emergency
department, and inpatient admissions, as this model
accounts for overdispersion in count data.'” We adjusted
for age, sex, geographic region, insurance type, CCI, and
both ocular and psychological comorbidities, separately
for unilateral and bilateral patients.

In addition, generalized linear models were used to
compare cost outcomes in patients with GA. The models
used a gamma-distributed error and log link to account for
the right-skewed distribution of cost data.'® 2! We adjusted
for patients’ baseline characteristics and comorbidities. The
marginal or incremental costs between cohorts were
obtained by applying the method of recycled predictions to
the model.** For both healthcare resource utilization and
costs, we conducted multivariate generalized linear models
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to explore effect modification by including an interaction
term between GA severity and laterality. All data manage-
ment and statistical analyses were conducted using SAS
version 9.4 (SAS Institute Inc., Cary, NC, USA) and
STATA 15 software (StataCorp LP Lakeway, TX, USA).

Results

Baseline Characteristics

A total of 28,773 patients with GA were included in the
study (Figure 1). The mean age was 69 years, and 59%
were female. The most common clinical form of GA was
EI AMD, regardless of laterality (95% of all patients). The
impact of comorbidity was greater in individuals with
more severe GA. Demographic and clinical characteristics
are shown in Table 1 and Figure 1. Nearly 30% of patients
had a baseline ocular comorbidity, with the most common
being wet, exudative AMD. Patients with unilateral GA
had higher rates of nonexudative AMD, compared to
patients with bilateral GA, although the rates increased
proportionally with severity.

Incidence and Prevalence of GA
The prevalence of GA was 2.88 cases per 10,000 indivi-
duals, and there were 1.75 new incident cases per 10,000

individuals in 1 year.

Health Care Resource Utilization

The mean number of GA-specific outpatient, emergency
department, and inpatient visits in the 1-year follow-up period
is shown across severity and laterality in Figure 2. Of note,
approximately 83% and 9% of patients with GA were seen in
the outpatient and inpatient setting, respectively. No emer-
gency department claims specifying a GA diagnosis were
reported.

Patients with bilateral GAwoSF and GAwSF had, on
average, 2.57 and 2.63 outpatient visits per year, compared
with 1.98 outpatient visits per year in patients with EI
AMD. Results of the adjusted healthcare resource utiliza-
tion from the negative binomial model, which computes
inter-cohort differences as incident rate ratios, suggest that
compared with those who have bilateral EI AMD,

pre-index and pos!

Patients with GA with 21 continuous

(10/1/15 -
N=39,041

t-index enroliment
6/30/18)

Age 25

n=37,270

0 years

Prevalent study cohort
n=28,773

Incident study cohort

Figure | Flow chart of cohort identification.

n=17,525
Unilateral GA Bilateral GA
n=6,907 n=21,866
EIAMD GAwoSF GAwWSF EIAMD GAwoSF GAwWSF
n=6,226 n=351 n=330 n=20,585 n=647 n=634

Abbreviations: El AMD, early or intermediate AMD; GA, geographic atrophy; GAwoSF, geographic atrophy without subfoveal involvement; GAWSF, geographic atrophy

with subfoveal involvement.
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Table | Baseline Demographic and Clinical Characteristics by GA Severity at Baseline
Unilateral Bilateral
Characteristics El AMD GAwoSF GAWSF El AMD GAwoSF GAWSF
(n=6226) (n=351) (n=330) (n=20,585) (n=647) (n=634)
Demographic
Age, mean (SD) 67.9 (10.1) 71.9 (10.5) 75.1 (9.7) 68.4 (9.8) 73.5 (10.3) 754 (9.7)
Female, n (%) 3402 (54.6) 204 (58.1) 187 (56.7) 12,200 (59.3) 419 (64.8) 418 (65.9)
Geographic region?, n (%)
Northeast 1919 (30.8) 107 (30.5) 91 (27.6) 6912 (33.6) 253 (39.1) 200 (31.6)
Midwest 1624 (26.1) 102 (29.1) 115 (34.9) 4499 (21.9) 132 (20.4) 115 (18.1)
South 1573 (25.3) 84 (23.9) 53 (l6.1) 4805 (23.3) 130 (20.1) 109 (17.2)
West 1109 (17.8) 58 (16.5) 71 (21.5) 4369 (21.2) 132 (20.4) 210 (33.1)
Type of insurance, n (%)
Commercial® 4875 (78.3) 261 (74.4) 201 (60.9) 15,847 (77.0) 423 (65.4) 347 (54.7)
Medicaid 32 (0.5) 3 (0.9) 5(1.5) 148 (0.7) 7 (1.1) 5(0.8)
Medicare Advantage 882 (14.2) 55 (15.7) 82 (24.9) 3555 (17.3) 165 (25.5) 229 (36.1)
Medicare Supplemental 311 (5.0) 31 (8.8) 41 (12.4) 615 (3.0 41 (6.3) 52 (6.6)
Prevalence of comorbid conditions,
n (%)
Wet AMD 2941 (47.2) 203 (57.8) 248 (75.2) 1290 (6.3) 151 (23.3) 185 (29.2)
Diabetic retinopathy 263 (4.2) 21 (6.0) 20 (6.1) 1022 (5.0) 44 (6.8) 25 (3.9)
Glaucoma 414 (6.6) 31 (8.8) 26 (7.9) 1521 (7.4) 65 (10.0) 63 (9.9)
Anxiety 978 (15.7) 54 (15.4) 56 (17.0) 3290 (16.0) 118 (18.2) 106 (16.7)
Depression 909 (14.6) 38 (10.8) 61 (18.5) 3125 (15.2) 118 (18.2) 124 (19.6)
CCI Score, n (%)
0 2933 (47.1) 135 (38.5) 111 (33.6) 8938 (43.4) 243 (37.6) 215 (33.9)
[ 1263 (20.3) 78 (22.2) 63 (19.1) 4358 (21.2) 140 (21.6) 142 (22.4)
2 762 (12.2) 53 (15.1) 45 (13.6) 2664 (12.9) 83 (12.8) 93 (14.7)
3+ 1268 (20.4) 85 (24.2) 111 (33.6) 4625 (22.5) 181 (28.0) 184 (29.0)
CCI Score, mean (SD) 1.34 (1.87) 1.54 (1.83) 2.09 (2.38) 1.48 (1.99) 1.73 (2.12) 1.87 (2.15)

Notes: *Follows US Census regions: Northeast, New England, Mid-Atlantic states; Midwest, East North Central, West North Central states; South, South Atlantic, East
South Central, West South Central states; West, Mountain, Pacific states. ®Includes self-insured patients.
Abbreviations: CCl, Charlson Comorbidity Index; El AMD, early or intermediate AMD; GAwoSF, geographic atrophy without subfoveal involvement; GAWSF, geographic

atrophy with subfoveal involvement; SD, standard deviation.

individuals with bilateral GAwoSF and GAwSF had a 16%
higher rate of GA-specific outpatient visits (incident rate
ratios 1.16 [95% confidence interval (CI) 1.10-1.23],
p=0.001) and a 19% higher rate of GA-specific outpatient
visits (incident rate ratios 1.19 [95% CI 1.12-1.25],
p=0.001), respectively, after adjusting for baseline charac-
teristics. No statistically significant differences were found
in GA-specific inpatient visits or hospitalizations among
patients with more severe unilateral and bilateral GA,
when compared with those with EI AMD. Moreover, the
interaction between disease severity and laterality with
respect to healthcare resource utilization was not signifi-
cant. The mean number of all-cause outpatient, emergency
and visits are shown in

department, inpatient

Supplementary Table 2.

Total Cost of Care

The mean GA-specific healthcare costs by increasing sever-
ity and laterality across all healthcare settings are shown in
Figure 3. In unilateral GA, the mean patient-related costs in
the outpatient setting were significantly higher in patients
with GAWSF compared to those with EI AMD ($30, [95%
CI $4-$56], p=0.024), after adjusting for baseline character-
istics and comorbidities. Similarly, in bilateral GA, the mean
patient-related costs in the outpatient setting were signifi-
cantly higher in patients with both GAwoSF ($13, [95% CI
$3-$22], p=0.008) and GAWSF ($13, [95% CI $4-$22],
p=0.007) compared to those with bilateral EI AMD, and
the mean payer-related costs were higher in patients with
GAwSF ($44, [95% CI $19-%69], p=0.001), compared to
those with bilateral EI AMD.

Clinical Ophthalmology 2021:15

2647

Dove!


https://www.dovepress.com/get_supplementary_file.php?f=307603.docx
https://www.dovepress.com
https://www.dovepress.com

Kim et al Dove

Total GA-Specific Healthcare Resource Utilization

Outpatient visits ™ Inpatient admissions ~ ® Inpatient length of stay

18
16
14
f=
S 12
8
E 10
8.83
o 7.97 8.22 89
g 8 7.09
=
g 6 5.65
f: 3.63
321
e 4 3.07 2.57 2.63
2 1.70 1.54 161 1.98 164 146 1.80
. ] ] ] ] [ ]
EI AMD GAwoSF GAWSF EI AMD GAwoSF GAWSF
(n=5,296) (n=299) (n=275) (n=16,884) (n=486) (n=521)
Adjusted IRR? Unilateral Bilateral
Outpatient visits 0.945 (0.872-1.025) 0.942 (0.868-1.022) 1.162 (1.097-1.230)° 1.185 (1.121-1.253)°
Ref Ref
 Inpatient admissions 0.928 (0.708-1.215) 0.825 (0.631-1.078) 0.827 (0.685-1.000) 0.979 (0.826-1.162)

Figure 2 Total GA-Specific Healthcare Resource Utilization.
Notes:*Adjusted for age, gender, region, insurance type, Charlson Comorbidity Index, and baseline comorbidities. °p<0.05, using “early/intermediate AMD” as the referent

category.
Abbreviations: EI AMD, early or intermediate AMD; GA, geographic atrophy; GAwoSF, geographic atrophy without subfoveal involvement; GAWSF, geographic atrophy

with subfoveal involvement.

Total GA-Specific Healthcare Costs

m Outpatient visits (Patient-related*) Outpatient visits (Payer-related) W Inpatient admissions (Patient-related*) M Inpatient admissions (Payer-related)

$30,000

$25,000

$20,000
§ $15,000
= ! $13,611
£ $13,323 $12,644
° $11,558

$10,123
$10,000
$6,340
$5,000
$g2 $4215373 $82 $417$311 £11096865817 456 $1985402 $64 $2445419 $50 $2809576
$- —— s — [ | | —— —— -
EIAMD GAwoSF GAWSF EIAMD GAwoSF GAWSF
(n=6,226) (n=351) (n=330) (n=20,585) (n=647) (n=634)
Adjusted IRR® Unilateral Bilateral
 Outpatient visits (Patient-related*) $2(-$16, $20) $30 (34, $56)° $13($3,-522)° $13 (34, $22)°
Outpatient vists (Payer-related) Ref 523 (-89, $42) $73 (-$12, $158) Ref $23 (30, $47) $44 ($19, $69)°
$68 (-$255, $391) $562 (-$157, $1,280) $62 (-$217, $341) $64 (-$212, $340)

® Inpatient admissions (Patient-related*)

Figure 3 Total GA-Specific Healthcare Costs.

Notes: Costs are shown in 2019 US dollars. *Patient-related costs include patient copay, coinsurance, deductible. *Adjusted for age, gender, region, insurance type,
Charlson Comorbidity Index, and baseline comorbidities. °p<0.05, using “early/intermediate AMD” as the referent category.

Abbreviations: El AMD, early or intermediate AMD; GA, geographic atrophy; GAwoSF, geographic atrophy without subfoveal involvement; GAWSF, geographic atrophy
with subfoveal involvement.

For both unilateral and bilateral GA, no statistically =~ with EI AMD. In addition, after adjusting for all possible
significant differences were seen in the inpatient setting  confounders, the interaction between disease severity and
when comparing patients with more severe GA to those laterality with respect to costs was not significant. The
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mean all-cause healthcare costs are shown in

Supplementary Table 2.

Discussion

This retrospective claims-based study evaluated the relation-
ship between increasingly severe forms of GA and disease
burden in a primarily commercially insured US population.
The study findings provide insight into the economic dimen-
sions of the recognized clinical unmet need.

Our study found that the vast majority of patients with
GA was seen exclusively in the outpatient setting, which
was expected, as there are no current treatments available
for GA. Patients with more severe bilateral GA had more
outpatient visits per year, at about 2.5 visits compared to 2
visits in those with less severe bilateral GA. This finding is
significant, given the only treatment available is best sup-
and the
Ophthalmology recommends follow-up at 6-24 months.>

portive  care, American Academy of
In addition, we saw no GA-specific utilization of the
emergency department and a small number of hospitaliza-
tions across all patients, the latter of which may result
from comorbidities that are associated with older age and
disease progression.

With respect to costs, we found that the mean GA-
specific costs were higher in patients with more severe GA
in the outpatient setting. Also, patients with unilateral GA
had slightly higher mean costs than those in bilateral GA.
Overall, however, the actual costs were not large, ranging
from $56-$110, given that these were disease-specific, and
not all-cause, costs and thus, we would be capturing out-
patient visits that do not require any active therapy.
Although the incidence of baseline exudative AMD was
higher at 49.1% in patients with unilateral GA, compared
with 7.4% in bilateral GA, and thus a higher proportion of
unilateral patients would likely be treated with more costly
anti-VEGF agents, we would not expect to see these costs
reflected in the GA-specific costs.

There are very few studies that have examined the
burden of GA or nonexudative AMD. One United
Kingdom multicenter retrospective cohort study using an
electronic medical record database suggested that high
levels of visual impairment are associated with losses in
mobility and independence in patients with bilateral GA,
and patients with milder levels of impairment at the time
of GA diagnosis have a high risk of vision loss over time."'
This study, however, did not compare patients by laterality
but assessed disease-specific burden. Our findings are con-
sistent with this study as we observed patients with milder

disease at baseline to significantly use healthcare resource
utilization over the follow-up period.

Furthermore, another retrospective study using
Medicare claims data examined the cost of disease pro-
gression among individuals with AMD over time."
Schmier et al defined disease progression as having an
incident diagnosis of either exudative or non-exudative
AMD. Patients with non-exudative AMD had annual
Medicare ophthalmic expenditures that were at least 3
times higher than those without AMD, and those with
exudative AMD had costs at least 5-fold more than those
with non-exudative AMD. These findings are not compar-
able with those in our current study because patients with
nonexudative AMD were compared to those without AMD
and were not stratified further by severity.

Further research is warranted to assess outcomes in
patients with bilateral but asymmetric disease, as well as
specific drivers of healthcare resource utilization and costs.
Also, it may be worth investigating the risk of falls and
fractures in this population, given the literature surround-
ing the relationship between AMD and falls is scarce, as
well as the advanced age of GA patients.

Strengths of this study include the use of real-world
data to identify patients with differing severity and later-
ality levels of GA. This is the first study to profile the GA
population in the US and assess the economic burden of
GA. In addition, the PharMetrics Plus claims data provide
visibility into the full 7-digit ICD-coding, which allows for
clear distinction between patients who are unilaterally and
bilaterally affected.

The results of this study should be interpreted cautiously
due to several limitations. This study used claims data from
a primarily commercial insurance database, despite the aver-
age age at baseline of 68.7. As such, the costs associated with
GA may not fully be captured from this study.

Similarly, claims data is dependent on ICD coding,
which can be highly variable and inconsistent. However,
in addition to providing granular severity and laterality
information for geographic atrophy, ICD-10 codes were
used in this study based on existing literature and recom-
mendations to identify patients with geographic atrophy.
With regards to the different categories and groups
included in this study, the American Academy of
Ophthalmology published recommendations for ICD-10
coding in their Preferred Practice Patterns,® and another
study by Fleckenstein et al,’ relied heavily on specific
ICD-10 codes to indicate the different severity levels of
the disease. Codes pertaining to early/intermediate age-
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related macular degeneration and advanced dry age-related
macular degeneration were explicitly indicated, including
those for advanced atrophic age-related macular degenera-
tion with and without subfoveal involvement.

Also, due the asymmetric nature of GA, the baseline
severity level at first claim of GA diagnosis for bilateral
patients was classified based on the more severe eye in this
study, and all outcomes of interest were calculated as such.
This is an area for future research to parse out the disease
burden on an eye-level.

In regard to the process by which inpatient stays and
costs were estimated, the method used to identify costs
attributed to hospitalized patients was not standardized and
clear in the IQVIA data, where inpatient claims were
defined as those with a confinement number. If a patient
was hospitalized following an emergency department visit,
the emergency department visit would be bundled in and
not appropriately separated, and the number of emergency
department visits and associated emergency department
costs may have been underrepresented. Furthermore, in
both patients with unilateral and bilateral GA, 13,847
patients (96%) were classified as having early-
intermediate AMD, whereas 574 patients (4%) had more
severe forms of GA. Additionally, the 12-month follow-up
period may not be long enough to observe changes in costs
and outcomes with a slow progressing disease such as GA.
The cross-sectional approach of the analysis did not cap-
ture those who progressed to more severe forms of GA and
the associated healthcare resource utilization and costs
associated with progression; however, in our follow-up
analyses, we found only 4.8% of incident patients progres-
sing during the follow-up period, thereby supporting the
slow progressive nature of GA. Further work is warranted
to identify and assess caregiver burden in patients with
more severe GA, such as bilateral GAwoSF or GAwSF,
who are highly reliant on vision rehabilitation services.

Conclusions

Patients identified as being diagnosed with GA have signifi-
cantly higher healthcare resource utilization and costs in the
first year after diagnosis. Future work, allowing for a longer-
term follow-up period, using Medicare data is warranted to
better understand the long-term economic burden of GA.
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