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ABSTRACT
Objective To describe patient characteristics and 
healthcare costs associated with uveitic macular oedema 
(UME) in US clinical practices from a commercial payer’s 
perspective.
Methods and analysis The IBM MarketScan 
Commercial Subset (1 October 2015–31 March 2020) was 
used to identify patients with non- infectious uveitis (NIU), 
with or without UME. Patients with UME at any time were 
further classified into subgroups of patients who received 
a UME diagnosis during the study period and those who 
received a UME diagnosis and local steroid injection 
(LSI) during the study period. Demographic and clinical 
characteristics, NIU- related treatments and healthcare 
costs were described for each cohort and subgroup during 
the most recent 12 months of continuous health plan 
enrolment. Healthcare costs were also described by vision 
status among all patients with NIU.
Results A total of 36 322 patients with NIU were 
identified, of whom 3 301 (9.1%) had UME and 33 021 
(90.9%) had no UME. Patients with UME more frequently 
received NIU- related treatment compared with those 
without UME (64.6% vs 45.0%), particularly LSI treatment 
(12.5% vs 0.7%). Mean total all- cause healthcare costs 
per- patient- per- year (PPPY) were higher among patients 
with UME ($19 851) than patients without UME ($16 
188) and were especially high among those with bilateral 
UME ($24 162). Further, vision loss was more commonly 
observed in those with UME versus those without UME 
(5.7% vs 2.2%) and a trend of increasing healthcare costs 
with increasing vision loss was observed.
Conclusion NIU is associated with substantial clinical 
and economic burden, particularly when UME is present.

INTRODUCTION
Non- infectious uveitis (NIU) is the most 
common type of uveitis in the US, with an 
adult prevalence of 121 cases per 100 000 
persons in 2012.1 The ocular condition is 
characterised by inflammation of the uveal 
tract that may be idiopathic or associated with 
systemic autoimmune diseases.2 3 NIU can 
present as anterior, intermediate, posterior 

or panuveitic inflammation, affecting either 
one or both eyes.2 3

The most common complication of NIU 
is uveitic macular oedema (UME), which is 
caused by the breakdown of the blood- retinal 
barrier, resulting in accumulation of fluid and 
thickening of the retina.2 4 The prevalence of 
UME among patients with uveitis ranges from 
9% to 70% depending on the anatomical 
location of uveitis,5 with one study reporting 
an overall frequency of 33%.6 As the main 
reason for vision loss (including blindness) 
in patients with NIU, UME is associated with 
significant and long- term clinical conse-
quences.2 Indeed, NIU and its complications 
may lead to lower quality of life as well as 
work loss and disability.7 8 Additionally, NIU is 
associated with ocular comorbidities, such as 
optic nerve disease, glaucoma and cataracts, 
and patients with these comorbidities have 

Key messages

What is already known about this subject?
 ► Uveitic macular oedema (UME) is the most common 
complication of non- infectious uveitis (NIU) and is 
associated with numerous clinical consequences, 
including vision loss, which may result in a substan-
tial economic burden.

What are the new findings?
 ► This retrospective cohort study of commercially in-
sured patients suggested that UME was associated 
with increased vision loss and NIU- related treatment 
use compared with NIU alone, which resulted in 
higher costs among patients with UME.

How might these results change the focus of 
research or clinical practice?

 ► With the lack of targeted and approved treatment 
for UME, these findings suggest an unmet need for 
appropriate and effective therapy that may help to 
alleviate the clinical and economic burden of UME.
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been found to experience a lower quality of life than 
those without.9

Despite the large clinical burden of UME, there are 
currently no treatments approved by the US Food and 
Drug Administration (FDA) specifically for this condi-
tion. As such, management relies on the use of NIU 
therapies to indirectly treat UME and control inflam-
mation.10 Frontline treatment typically consists of local 
(ie, topical and/or injection) corticosteroids, though 
systemic corticosteroids may be needed for patients with 
bilateral disease or associated systemic inflammatory 
disease.2 4 11 While effective at reducing inflammation, 
corticosteroids, especially their long- term use, are asso-
ciated with numerous adverse reactions, including 
cataracts, glaucoma and increased intraocular pressure 
for local applications, or hypertension, diabetes, osteo-
porosis and atherosclerosis for systemic corticosteroids.11 
Immunosuppressants and biological therapies may be 
considered for persistent UME (eg, after corticosteroid 
failure), but some recalcitrant cases may still require 
vitreoretinal surgery.11

The clinical consequences of UME, including vision 
loss and other ocular complications, paired with the large 
range of currently available treatments, may translate to a 
substantial economic burden. However, there is a paucity 
of real- world evidence describing the UME population as 
a standalone condition and quantifying the healthcare 
costs associated with the condition in the US. Therefore, 
the current study was conducted to provide a compre-
hensive characterisation of patient characteristics and 
healthcare costs associated with UME in US clinical prac-
tice from a commercial payer’s perspective.

METHODS
Data source
The IBM MarketScan Commercial Subset was used (1 
October 2015–31 March 2020). This database consists 
of employer- sourced and health plan- sourced data 
containing medical and pharmacy claims data for 
beneficiaries, comprising employees, their spouses and 
dependents who are covered by employer- sponsored 
private health- insurance. All US census regions are 
represented. The database includes the employer- paid 
portion of payments and any out- of- pocket expenses 
incurred by patients. The database also includes standard 
demographic variables such as year of birth and gender; 
however, information on race is not available.

Data are deidentified and comply with the requirements 
of the Health Insurance Portability and Accountability 
Act. Therefore, no institutional review board approval 
was needed.

Study design and sample selection
A retrospective cohort study design was used. Patients 
with NIU were classified into the following two mutually 
exclusive cohorts based on the presence or absence of 
UME: (1) UME cohort, comprising patients with NIU and 
an observed diagnosis of UME (ie, diagnosis of ME within 

6 months before or any time after the first observed NIU 
diagnosis) at any time; and (2) NIU without UME cohort, 
comprising patients with NIU but no observed diagnosis 
of ME at any time. Patients in the UME cohort were 
further classified into subgroups based on whether they 
had (1) a recorded diagnosis of UME during the study 
period (defined below; ie, considered actively followed 
by a healthcare provider) or (2) a recorded diagnosis of 
UME during the study period AND a local steroid injec-
tion (LSI) during the study period. An LSI was defined 
based on the use of a subconjunctival injection, injection 
into the Tenon’s capsule, or intravitreal injection.

To capture a representative sample of patients with NIU 
in real- world clinical practice (ie, including patients with 
both a current or historical diagnosis of NIU), the most 
recent 12 months of continuous enrolment was used to 
define the study period, ending at the earliest of the end 
of data availability (31 March 2020), end of continuous 
health plan enrolment or start of Medicare supplemental 
enrolment. The index date was defined as the start date 
of the most recent 12 months of continuous enrolment 
and was required to occur on or after the first observed 
UME diagnosis (UME cohort) or NIU diagnosis (NIU 
without UME cohort). The baseline period comprised 
the 12- month period prior to the index date.

Sample selection
Patients were included in the study if they met the 
following criteria: (1) had ≥2 NIU diagnoses on distinct 
dates at any time (online supplemental table S1); (2) had 
no indicator of infectious uveitis (IU) at any time (ie, a 
diagnosis of IU or the administration of an LSI with an 
anti- infective agent); (3) had no indicator of diabetic 
macular oedema (DME) or retinal vein occlusion (RVO) 
at any time (ie, a diagnosis of DME or RVO or the use of 
an anti–vascular endothelial growth factor (anti-VEGF) 
treatment); (4) had ≥24 months of continuous health 
plan enrolment any time after their first observed UME 
diagnosis (UME cohort; online supplementary table S1) 
or their first NIU diagnosis (NIU without UME cohort) 
and (5) were aged between 18 and 64 years as of their 
index date. Anterior, intermediate, posterior or panuve-
itic NIU patients were included (not mutually exclusive), 
and classifications were determined in collaboration with 
clinical experts (online supplemental table S2).

Study measures, outcomes and statistical analysis
All results were descriptively reported using means, 
standard deviations (SDs) and medians for continuous 
variables, and frequency counts and percentages for cate-
gorical variables. All results were described separately for 
the UME and NIU without UME cohorts and the UME 
subgroups. No statistical comparisons between cohorts 
were conducted; all differences reported in this study are 
numerical.

Patient characteristics were described and included 
demographic characteristics on the index date (ie, age, 
sex, region, health plan type), clinical characteristics (ie, 
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Charlson Comorbidity Index and comorbidities during 
the baseline period; type of NIU, UME affected eye(s), 
and vision loss at any time), and NIU- related treatments 
during the study period (ie, vitreoretinal surgery, local 
treatments (ocular drops, LSI), systemic treatments (oral 
corticosteroids, immunosuppressants, biologicals)). 
Among patients in the UME cohort, UME- affected 
eye(s) was classified based on observed diagnoses using 
the following mutually exclusive hierarchy: bilateral, 
unilateral and unspecified eye. For example, using this 
hierarchy, a patient with diagnoses for both bilateral and 
unilateral UME was considered to have bilateral UME. 
Similarly, among all patients with NIU, vision loss status 
was classified based on observed diagnoses using the 
following mutually exclusive hierarchy: blindness, severe 
vision loss, moderate vision loss and no indicator of vision 
loss. For example, a patient with indicators of both blind-
ness and severe vision loss was classified as a patient with 
blindness. Vision loss status was defined as previously 
described by Javitt et al12 and updated to International 
Classification of Diseases, 10th Revision, Clinical Modifi-
cation (ICD- 10- CM) diagnosis codes.

Healthcare costs were described during the study 
period among patients with complete financial data avail-
able, adjusted to 2020 USD using the Bureau of Labor 
Statistics Medical Care Component,13 and reported from 
a payers’ perspective on a per- patient- per- year (PPPY) 
basis. Healthcare costs included medical (consisting of 
inpatient, outpatient and emergency department) and 
pharmacy (including NIU treatment- related) compo-
nents. Among the UME cohort and subgroups, costs were 
also described separately by UME- affected eye(s).

Healthcare costs stratified by vision status
Additionally, healthcare costs were described by vision 
status (ie, blindness, severe vision loss, moderate vision 
loss and no indicator of vision loss) among a separate 
cohort of patients with ≥1 NIU diagnosis at any time, 12 
months of continuous health plan enrolment at any time, 
complete financial data, and aged between 18 and 64 
years as of their index date (ie, the start date of the most 
recent 12 months of continuous enrolment). Healthcare 
costs measured in the 12- month period (PPPY) included 
medical (ie, eye- related (inpatient, outpatient, emer-
gency department) and non- eye- related, as defined by 
Javitt et al12) and pharmacy components.

Replication analysis
Sample selection (online supplemental figure S1) and 
analysis of healthcare costs stratified by vision status 
(online supplemental figure S2) were replicated among 
Medicare beneficiaries using the standard Medicare 5% 
analytic sample (1 October 2015–31 December 2018).

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

RESULTS
A total of 36 322 patients with NIU were identified, of 
whom 3 301 (9.1%) were classified in the UME cohort 
and 33 021 (90.9%) were classified in the NIU without 
UME cohort. Within the UME cohort, 1 577 (47.8%) had 
a diagnosis of UME during the study period, of whom 
367 (23.3%) had an LSI during the study period.

Patient characteristics
Patients with UME had a mean age of 50.1 years, and 
59.3% were female. Among patients with NIU without 
UME, mean age was 47.5 years and 58.5% were female. 
The mean Charlson Comorbidity Index score was 0.5 in 
both cohorts. The most frequent comorbidities observed 
during the baseline period included hypertension 
(34.5% among patients with UME and 30.9% among 
patients with NIU without UME), rheumatoid arthritis 
and collagen vascular diseases (13.0% and 15.9%), and 
obesity (14.9% and 14.2%; table 1).

Among all patients with NIU, the most common type 
of NIU observed at any time was anterior (80.4% among 
patients with UME and 87.1% among patients with NIU 
without UME). Posterior NIU was more commonly 
observed among patients with UME (34.0%) than patients 
without UME (10.6%). Among patients with UME, bilat-
eral UME was most common in those with UME and 
an LSI during the study period (50.1%). Furthermore, 
patients with UME more frequently experienced vision 
loss (5.7%) than those without UME (2.2%), particu-
larly among patients with UME and LSI during the study 
period (7.9%; table 1).

With regards to treatments, patients with UME more 
frequently received any NIU- related treatment (64.6%) 
compared with those without UME (45.0%; Figure 1). 
This difference was particularly pronounced for LSI 
treatment (12.5% vs 0.7%). In general, the higher rate of 
treatment among patients with UME was driven by those 
with UME and LSI during the study period.

Healthcare costs
Total mean all- cause healthcare costs PPPY were higher 
among patients with UME ($19 851) than patients with 
NIU without UME ($16 188), with outpatient ($8 421 vs 
$6 382) and pharmacy costs ($8 329 vs $6 421) being the 
main drivers of the difference (figure 2). Among patients 
with UME, bilateral disease was associated with the highest 
mean healthcare costs PPPY ($24 162), which remained 
consistent across UME cohort subgroups (figure 3).

Healthcare costs stratified by vision status
Among 90 974 patients with an ≥1 NIU diagnosis, vision 
loss was associated with increased all- cause healthcare 
costs, which were primarily driven by non- eye- related 
medical costs (table 2). There was a trend of increasing 
costs with increasing vision loss. Indeed, among patients 
with an indicator of blindness, mean medical costs PPPY 
totalled $53 767 ($48 560 non- eye- related) and mean 
pharmacy costs totalled $11 606.
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Table 1 Demographic and clinical characteristics

UME cohort
UME during study 
period

UME and LSI during 
study period

NIU without UME 
cohort

Number of patients N=3 301 N=1 577 N=367 N=33 021

Demographic characteristics

  Age, years; mean±SD (median) 50.1±12.1(54.0) 50.9±11.9(55.0) 50.8±11.6(54.0) 47.5±12.5(50.0)

  Female, N (%) 1 957 (59.3%) 970 (61.5%) 231 (62.9%) 19 318 (58.5%)

  Census region of residence, N (%)

   South 1 472 (44.6%) 691 (43.8%) 171 (46.6%) 14 953 (45.3%)

   Midwest/North Central 714 (21.6%) 338 (21.4%) 85 (23.2%) 6 870 (20.8%)

   Northeast 664 (20.1%) 316 (20.0%) 52 (14.2%) 6 415 (19.4%)

   West 444 (13.5%) 226 (14.3%) 58 (15.8%) 4 720 (14.3%)

   Unknown 7 (0.2%) 6 (0.4%) 1 (0.3%) 63 (0.2%)

  Health plan type, N (%)

   Preferred provider organisation 1 758 (53.3%) 850 (53.9%) 197 (53.7%) 17 015 (51.5%)

   Consumer driven health plan 424 (12.8%) 179 (11.4%) 47 (12.8%) 4 474 (13.5%)

   Home maintenance organisation 340 (10.3%) 163 (10.3%) 37 (10.1%) 3 669 (11.1%)

   High deductible health plan 331 (10.0%) 156 (9.9%) 29 (7.9%) 3 754 (11.4%)

   Point of service 274 (8.3%) 139 (8.8%) 33 (9.0%) 2 513 (7.6%)

   Comprehensive 96 (2.9%) 48 (3.0%) 14 (3.8%) 797 (2.4%)

   Exclusive provider organisation 29 (0.9%) 13 (0.8%) 5 (1.4%) 285 (0.9%)

   Basic/major medical 1 (0.0%) 0 (0.0%) 0 (0.0%) 7 (0.0%)

   Unknown 48 (1.5%) 29 (1.8%) 5 (1.4%) 507 (1.5%)

Clinical characteristics

  Charlson Comorbidity Index; mean±SD (median) 0.5±1.1 (0.0) 0.5±1.0 (0.0) 0.5±1.0 (0.0) 0.5±1.0 (0.0)

  Most frequent comorbidities*, N (%)

   Hypertension 1 140 (34.5%) 573 (36.3%) 133 (36.2%) 10 206 (30.9%)

   Obesity 492 (14.9%) 242 (15.3%) 57 (15.5%) 4 699 (14.2%)

   Rheumatoid arthritis and collagen vascular diseases 430 (13.0%) 199 (12.6%) 45 (12.3%) 5 241 (15.9%)

   Diabetes 413 (12.5%) 198 (12.6%) 47 (12.8%) 3 994 (12.1%)

   Depression 388 (11.8%) 185 (11.7%) 42 (11.4%) 4 183 (12.7%)

   Hypothyroidism 377 (11.4%) 171 (10.8%) 34 (9.3%) 3 563 (10.8%)

   Chronic pulmonary disease 317 (9.6%) 152 (9.6%) 39 (10.6%) 3 357 (10.2%)

   Cardiac arrhythmias 224 (6.8%) 104 (6.6%) 26 (7.1%) 2 065 (6.3%)

  Type of NIU†

   Anterior 2 654 (80.4%) 1 262 (80.0%) 290 (79.0%) 28 746 (87.1%)

   Posterior 1 122 (34.0%) 586 (37.2%) 186 (50.7%) 3 494 (10.6%)

   Panuveitis 824 (25.0%) 464 (29.4%) 144 (39.2%) 3 573 (10.8%)

   Intermediate 491 (14.9%) 317 (20.1%) 96 (26.2%) 764 (2.3%)

  UME affected eye(s), N (%)

   Unilateral 1 237 (37.5%) 578 (36.7%) 111 (30.2%) –

   Bilateral 906 (27.4%) 587 (37.2%) 184 (50.1%) –

   Unspecified 1 158 (35.1%) 412 (26.1%) 72 (19.6%) –

  Vision loss

   No indicator of vision loss 3 113 (94.3%) 1 483 (94.0%) 338 (92.1%) 32 283 (97.8%)

   Moderate vision loss 132 (4.0%) 59 (3.7%) 16 (4.4%) 576 (1.7%)

   Severe vision loss 48 (1.5%) 30 (1.9%) 11 (3.0%) 134 (0.4%)

   Blindness 8 (0.2%) 5 (0.3%) 2 (0.5%) 28 (0.1%)

*Comorbidities observed among ≥5% of either the UME cohort or the NIU without UME cohort are presented.
†Type of NIU was not mutually exclusive; patients may have had a diagnosis for more than one type of NIU at any time in the data.
LSI, local steroid injection treatment; N, number; NIU, non- infectious uveitis; UME, uveitic macular oedema.
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DISCUSSION
This retrospective cohort study of commercially insured 
patients demonstrated that NIU is associated with 
substantial clinical and economic burden, particularly 
when UME is present. UME was associated with increased 
vision loss and NIU- related treatment use compared with 
NIU alone. This clinical burden translated to higher 
costs associated with UME compared with NIU alone, 
which were highest among patients with bilateral disease 
and those with blindness. Taken together, these findings 
suggest an unmet need for appropriate and effective 
management, particularly when UME is present.

NIU, and particularly UME, are not well- characterised 
in the real- world setting. One retrospective analysis of 
claims data estimated an annual NIU prevalence of 121 
cases per 100 000 adults in the US, however, the preva-
lence of complications such as UME were not assessed.1 

Other claims- based studies of NIU have omitted assess-
ment of UME or its impact on real- world outcomes.7 14 
Further, epidemiological literature has reported a wide 
range in the prevalence of UME among patients with 
uveitis, ranging from 9% to 70% depending on anatom-
ical location.5 Of note, the 9.1% prevalence of UME 
found in the current study is expected to be under- 
reported, since current reimbursement practices may 
not include regular coding of UME based on the lack of 
FDA- approved treatments to manage UME. Therefore, 
consistent with previous studies, the number of patients 
identified with UME in the current study likely represents 
a lower bound estimate of the potential true NIU popula-
tion affected by UME.

To our knowledge, this is the first study to eval-
uate the economic burden of UME specifically in the 
commercially insured US population. Patients with UME 

Figure 1 NIU- related treatments. LSI, local steroid injection treatment; NIU, non- infectious uveitis; UME, uveitic macular 
oedema.

Figure 2 Mean annual healthcare costs by UME status. LSI, local steroid injection treatment; NIU, non- infectious uveitis; 
UME, uveitic macular oedema.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jophth.bm
j.com

/
B

M
J O

pen O
phth: first published as 10.1136/bm

jophth-2021-000896 on 10 N
ovem

ber 2021. D
ow

nloaded from
 

http://bmjophth.bmj.com/


6 Hariprasad SM, et al. BMJ Open Ophth 2021;6:e000896. doi:10.1136/bmjophth-2021-000896

Open access

incurred $19 851 PPPY in mean all- cause healthcare costs 
compared with $16 188 PPPY among patients with NIU 
without UME, which is consistent with two prior cost 
estimates of NIU among privately insured patients in the 
US.7 14 Thorne et al estimated total direct healthcare costs 
of $12 940 (2012 USD) during a 1- year study period for 
patients with intermediate or posterior NIU or panuve-
itis,7 which, when inflated to 2020 USD ($16 182), is very 
similar to the current estimate for the NIU population. 
In a separate study by Chu et al, total monthly healthcare 
costs totalled $1 144–$2 689 (ie, $13 728–$32 268 annu-
ally; 2009 USD) for patients with chronic NIU treated 
with corticosteroids, immunosuppressants or biologi-
cals.14 These costs are higher than the current estimates 
likely due to the fact that Chu et al focused only on treated 
patients. Of note, neither of these studies identified the 
proportion of patients with UME in their populations, 
which limits comparability with the current study. Based 
on the literature, the annual healthcare costs of UME 
observed in this study are within the range of or higher 
than those of other eye conditions, including DME ($11 
290–$29 959 depending on insurance coverage),15 16 
RVO ($3 285–$11 587 depending on type and insurance 
coverage)17 18 and macular degeneration ($334–$4 030 
depending on type and treatment),19 emphasising the 
importance of the large economic burden of UME in the 
US.

The high healthcare costs observed in this study may 
have been driven by several factors, including the high 
frequency of bilateral disease among patients with UME 
(27.4%), especially among the subgroup with UME and 
LSI during the study period (50.1%). Indeed, bilateral 
disease was associated with the highest costs PPPY ($24 
162) compared with unilateral ($17 361) or unspecified 
disease ($19 160). Additionally, increasing vision loss 
resulted in progressively higher medical costs, ranging 
from $11 054 among patients with no indicator of visual 
loss to $53 767 among those with blindness. Not only 
does vision loss result in substantial medical costs, it also 

negatively affects quality of life,20 21 increases the risk of 
physical and mental health comorbidities (eg, depres-
sion, stroke, premature death),22 and decreases work 
productivity,23 all of which contribute to the large burden 
of eye conditions like UME.

Pharmacy costs were also a driver of the high costs associ-
ated with UME, reflecting the increased rate of treatment 
among patients with UME compared with those with NIU 
without UME (64.6% vs 45.0%). Of note, from a clinical 
standpoint, all patients with active UME or NIU would 
be expected to be treated, however, treatment rates were 
measured among a representative sample of patients with 
UME or NIU at any time, which included both patients 
with active and resolved disease during the study period, 
who may or may not require treatment. The high rates 
of NIU treatment in addition to increased medical costs 
among patients with UME suggests a potential unmet 
need for targeted management of the condition in this 
patient population. Indeed, guidelines for the treatment 
of UME currently do not exist, and within existing guide-
lines for NIU, there is limited guidance regarding the 
management of UME.24 25 This observation reveals a lack 
of differentiation of UME in coding as a distinct entity by 
eye specialists, possibly due to the fact that no UME treat-
ment is currently FDA- approved. Additionally, there is 
evidence that current NIU treatment options are subop-
timal for UME. In a retrospective analysis of patients 
with UME from tertiary academic ocular inflammation 
centres in the US, the rate of improvement of UME- 
induced visual impairment was only 41% after 3 months 
of care, and nearly 50% of patients were still experi-
encing decreased visual acuity after 6 months despite 
treatment per best medical judgement at the time of the 
study period (1978–2007).26 Moreover, current systemic 
NIU treatment options are associated with systemic 
adverse events like diabetes, osteoporosis and hyperten-
sion, while local treatments are associated with a high risk 
of ocular complications (eg, cataracts, increased ocular 
pressure, glaucoma),2 27 which may further contribute 

Figure 3 Mean annual total all- cause healthcare costs by uveitic macular oedema (UME)- affected eye(s). LSI, local steroid 
injection.
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to clinical burden and costs. Of note, a cross- sectional 
study of patients with NIU found that treatment with oral 
corticosteroids or immunosuppressants was associated 
with worse quality of life, emphasising the far- reaching 
clinical implications of these therapies.9 Taken together, 
these findings highlight the limitations of current treat-
ment options for UME (none of which are approved by 
the FDA) and the need for more effective and safe ther-
apies that specifically target UME and that may help to 
alleviate the associated clinical and economic burden.

Limitations
The findings of this study should be interpreted in the 
context of some limitations. Indicators of vision loss may 
be under- reported in claims data; however, it was assumed 
that these indicators were missing at random. Similarly, 
as there are currently no treatments approved for UME, 
recorded diagnoses of UME were expected to be under- 
reported in claims data; however, it was assumed that 
recorded UME diagnoses were missing at random. Due 
to the expected under- reporting of UME in claims data, 
it is possible that some patients with UME were classified 
in the NIU without UME cohort as it was not possible 
to identify these patients in the absence of a recorded 
UME diagnosis. This may have led to an underestima-
tion of the cost difference observed between patients 
with and without UME found in this study. In addition, 
this analysis reflected the burden of NIU and UME from 
October 2015 to March 2020, which may change as the 
treatment landscape evolves. Further, since this study was 
conducted in a commercially insured population, the 
results may not be generalisable to those with other types 
of insurance (eg, Medicare, Medicaid) or no insurance 
coverage. Finally, as with all claims- based studies, there 
may have been billing inaccuracies or omissions in coded 
procedures, diagnoses and pharmacy claims.

CONCLUSION
The substantial burden of UME observed in the current 
study, particularly associated with bilateral NIU and vision 
loss, goes beyond the existing burden of NIU and high-
lights the need for increased awareness and effective and 
timely management of the condition. Future studies are 
warranted to determine if the development of targeted 
therapy for UME may help to reduce the considerable 
clinical and economic burden.
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SUPPLEMENTARY MATERIALS 

Supplementary Table S1. NIU and UME diagnosis codes 

ICD-10-CM 

diagnosis code 
Description 

NIU     

D86.83  Sarcoid iridocyclitis 

H20.00  Unspecified acute and subacute iridocyclitis 

H20.01x  Primary iridocyclitis 

H20.02x  Recurrent acute iridocyclitis 

H20.04x  Secondary non-infectious iridocyclitis 

H20.05x  Hypopyon 

H20.1x  Chronic iridocyclitis 

H20.2x  Lens-induced iridocyclitis 

H20.81x  Fuchs' heterochromic cyclitis 

H20.82x  Vogt-koyanagi syndrome 

H20.9  Unspecified iridocyclitis 

H30.0x  Focal chorioretinal inflammation 

H30.1x  Disseminated chorioretinal inflammation 

H30.2x  Posterior cyclitis 

H30.81x  Harada's disease 

H30.89x  Other chorioretinal inflammations 

H30.9x  Unspecified chorioretinal inflammation 

H35.02x  Exudative retinopathy 

H35.06x  Retinal vasculitis 

H44.11x  Panuveitis 

H44.13x  Sympathetic uveitis 

M35.2  Behçet's disease 

UME     

H35.81  Retinal edema 

H35.35x  Cystoid macular degeneration 

H59.03x  Cystoid macular edema following cataract surgery 
ICD-10-CM: International Classification of Diseases, Tenth Revision, Clinical Modification; UME: uveitic macular edema; 

NIU: non-infectious uveitis 
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Supplementary Table S2. Classification of anterior, intermediate, posterior, and panuveitic NIU 

ICD-10-CM diagnosis 

code 
Description NIU type 

H20.82x  Vogt-koyanagi syndrome Posterior 

H30.0x  Focal chorioretinal inflammation Posterior 

H30.1x  Disseminated chorioretinal inflammation Posterior 

H30.81x  Harada's disease Posterior 

H30.89x  Other chorioretinal inflammations Posterior 

H30.9x  Unspecified chorioretinal inflammation Posterior 

H35.02x  Exudative retinopathy Posterior 

H35.06x  Retinal vasculitis Posterior 

H20.00  Unspecified acute and subacute iridocyclitis Anterior 

H20.01x  Primary iridocyclitis Anterior 

H20.02x  Recurrent acute iridocyclitis Anterior 

H20.04x  Secondary non-infectious iridocyclitis Anterior 

H20.05x  Hypopyon Anterior 

H20.1x  Chronic iridocyclitis Anterior 

H20.2x  Lens-induced iridocyclitis Anterior 

H20.81x  Fuchs' heterochromic cyclitis Anterior 

H20.9  Unspecified iridocyclitis Anterior 

H30.2x  Posterior cyclitis Intermediate 

D86.83  Sarcoid iridocyclitis Panuveitis 

H44.11x  Panuveitis Panuveitis 

H44.13x  Sympathetic uveitis Panuveitis 

M35.2  Behçet's disease Panuveitis 

ICD-10-CM: International Classification of Diseases, Tenth Revision, Clinical Modification; NIU: non-infectious uveitis 
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Supplementary Figure S2. Annual healthcare costs by vision status among patients with NIU –

Medicare population 

SD: standard deviation 

 

 Patients with no 

indicator of vision loss 

Patients with 

moderate vision loss 

Patients with severe 

vision loss 

Patients with 

blindness 

Number of patients N= 14,813 N= 1,017 N= 558 N= 194 

Medical costs, mean ± SD 

[median] 

$16,213 ± $32,065 

[$5,228] 

$27,420 ± $42,493 

[$10,165] 

$30,680 ± $46,992 

[$13,690] 

$37,309 ± $53,591 

[$16,282] 

Eye-related costs 
$2,084 ± $8,954 
[$300] 

$3,922 ± $10,866 
[$608] 

$5,223 ± $14,363 
[$536] 

$5,275 ± $14,558  
[$291] 

Inpatient costs 
$679 ± $8,237  
[$0] 

$1,890 ± $10,087  
[$0] 

$2,954 ± $13,446  
[$0] 

$3,488 ± $13,223  
[$0] 

Emergency 

department costs 

$11 ± $143  
[$0] 

$27 ± $230  
[$0] 

$23 ± $211  
[$0] 

$13 ± $148  
[$0] 

Outpatient costs 
$1,394 ± $3,495  
[$292] 

$2,006 ± $3,844  
[$521] 

$2,247 ± $4,485  
[$473] 

$1,774 ± $4,820  
[$252] 

Non-eye related costs 
$14,129 ± $29,978 
[$3,664] 

$23,497 ± $39,803  
[$6,982] 

$25,457 ± $43,718 
[$9,348] 

$32,034 ± $52,253 
[$10,909] 
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