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ABSTRACT

Introduction: The EyeCOPE study character-

ized noninfectious intermediate posterior, or

panuveitis (NIIPPU) before biologic agents were

widely available.

Methods: This retrospective, observational

study included adults with NIIPPU attending a

routine ophthalmological visit. Data were col-

lected from the study visit and medical records.

Results: Of 565 patients, 58.8% were female,

and the mean age was 41.3 years; 33.8% had

idiopathic uveitis and 45.8% had panuveitis.

The median time from symptom onset to diag-

nosis and treatment was 27.0 and 30.5 days,

respectively. Patients received immunosuppres-

sants and systemic/local corticosteroids. Most

patients experienced substantial decline in

ocular function (mean best corrected visual

acuity, 0.4 logMAR). Mean total work produc-

tivity impairment among employed patients

was 31.0%. Most patients reported ocular com-

plications (70.8%) such as vision loss and

cataracts.
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Conclusions: Despite treatment, most patients

with NIIPPU experienced a decline in ocular

function and ocular complications. There is an

unmet need for additional NIIPPU treatment,

such as targeted monoclonal antibodies.

Keywords: Corticosteroid disease burden;

Disease characteristics; Immunosuppressants;

Noninfectious uveitis; Patient-reported outcomes

Key Summary Points

Why carry out this study?

Noninfectious intermediate, posterior, or

panuveitis (NIIPPU) can lead to high-risk

ocular complications including glaucoma,

macular edema, cataract, and vision loss;

however, few studies have evaluated the

epidemiological and clinical

characteristics of NIIPPU and its

associated economic burden.

The EyeCOPE study aimed to characterize

NIIPPU before biologic agents were a

widely available treatment option.

What was learned from this study?

Of 565 patients included in the analysis,

34% had idiopathic uveitis and 46% had

panuveitis. Most patients reported a

decline in ocular function, and 71%

experienced ocular complications; about

27% of patients were unemployed.

The EyeCOPE study demonstrated the

importance of early identification and

treatment of patients with NIIPPU.

The EyeCOPE study highlighted the

unmet need for additional NIIPPU

therapies, including the use of targeted

monoclonal antibodies.

DIGITAL FEATURES

This article is published with digital features,

including a summary slide to facilitate under-

standing of the article. To view digital features

for this article go to https://doi.org/10.6084/

m9.figshare.14541582.

INTRODUCTION

Uveitis refers to a group of intraocular inflam-

matory diseases classified by subtype according

to etiology, anatomic location, disease course,

severity, and the presence of underlying sys-

temic diseases [1–4]. The etiology of the

inflammatory process of uveitis is categorized as

infectious, noninfectious, and masquerade

[2, 5]. Infectious uveitis is specific, and the

condition may be characteristic of the under-

lying infection; noninfectious uveitis is an

immune-mediated inflammatory process,

which is less well understood and may be mul-

tifactorial [5]. Masquerade syndromes do not

result from immune-mediated uveitis [6].

Anatomically, uveitis has been classified as

anterior, intermediate, posterior, or panuveitis

by the Standardization of Uveitis Nomenclature

(SUN) Working Group, and is defined by the

primary site of inflammation [3]. Disease onset

can be sudden or insidious, with symptoms

described as acute, recurrent, or chronic [1]; the

severity of inflammation is graded for cells and

flare in the anterior chamber (AC), and vitreous

haze (VH) for inflammation in the vitreous [3].

The epidemiology of uveitis varies widely

depending on geographic location; however, it

is a significant cause of visual blindness world-

wide [7]. Despite the availability of effective

treatment options, up to 35% of all patients

with uveitis experience substantial visual

impairment or legal blindness [8]. Noninfec-

tious intermediate, posterior, or panuveitis

(NIIPPU) is estimated to affect 23/100,000 peo-

ple in the United States [9], and those with the

condition are at a high risk of ocular compli-

cations including glaucoma, macular edema,

cataract, and vision loss [10]. As recurring flares

can lead to cumulative eye damage and

increased risk of impaired vision [11], NIIPPU is
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associated with substantial economic burden

driven by complications of the disease [12].

Although epidemiological data suggest that

NIIPPU accounts for between 15 and 40% of

noninfectious uveitis cases [7, 13], limited data

on the epidemiology and disease characteristics

for this patient population present a challenge

in effective management of this condition, and

increased availability of these data could assist

in the development of successful management

strategies and tackling unmet patient needs. To

our knowledge, few studies evaluating the epi-

demiological and clinical characteristics of the

disease and its associated economic burden

have been published to date [12, 14]; here, we

report a large-scale, retrospective, observational,

multicenter, international study in patients

with NIIPPU.

The EyeCOPE study aimed to characterize

NIIPPU before biologic agents were a widely

available treatment option for the disease, and

the primary objective was to describe the

demographic data (age, sex, race) and disease

characteristics (anatomical and etiological) of

patients with NIIPPU attending a routine clini-

cal visit at ophthalmology centers of partici-

pating countries. Secondary objectives included

collection of data relating to study site charac-

teristics, time from NIIPPU symptom onset to

diagnosis, NIIPPU treatment patterns, burden of

disease based on healthcare resource utilization

and patient-reported quality of life (QoL)/work

productivity, and proportion of patients with

previous/current ocular complications. This

study was not designed to gather comprehen-

sive safety data, and no safety data are reported.

METHODS

Study Design and Participants

EyeCOPE was a retrospective, observational,

multicenter, international study conducted in

14 countries across various regions, including

Western and Eastern Europe, Latin America,

and the Middle East. Participating sites were

experienced in NIIPPU treatment, and

researchers conducted the study in accordance

with applicable legal and regulatory

requirements. Treatment, procedures, and

diagnostic methods followed physicians’ rou-

tine clinical practice. An enrollment period of

approximately 12 months was planned.

Participants aged[ 18 years with a diagnosis

of NIIPPU who attended a routine clinical visit

at one of the participating ophthalmological

centers were eligible for inclusion. Those par-

ticipating in an interventional clinical trial were

excluded. Institutional review board/ethics

committee approval was obtained, and patients

voluntarily signed a patient authorization form

to use and disclose personal health information

(or informed consent, where applicable) to

participate in the study. This study was per-

formed in accordance with the Helsinki Decla-

ration of 1964 and its later amendments.

Since this study was exploratory in nature

and there were no pre-specified statistical

hypotheses to test, a power calculation was not

performed; however, it was assumed that

approximately 500 patients would be sufficient

to provide statistically stable estimates for the

study endpoints. Owing to the purely observa-

tional nature of the EyeCOPE study, selection

bias was controlled where possible.

Data Collection

Patient data were documented in an electronic

data recording form (eDRF). Ophthalmological

examinations, diagnostic measures, and find-

ings and observations routinely performed in

patients enrolled in this study were entered into

the eDRF by study personnel, according to the

research plan. Patient-reported outcome

responses were transferred by study site per-

sonnel to the eDRF.

Study site characteristics collected included

type of site; site location; average number of

total patients, uveitis patients, and NIIPPU

patients examined per year; number of oph-

thalmologists specializing in uveitis; number of

certified ophthalmologists; and availability of

optical coherence tomography (OCT) systems.

Patient data were collected during the single

study visit and retrospectively from medical

records. Demographic data included age, sex,

race, employment status (paid employment,
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unemployed but seeking work, unemployed

owing to disability, retired, student, sick leave),

and previous/current occupation. Ophthalmo-

logical evaluations were conducted for the left

and right eye and included number of eyes, best

corrected visual acuity (BCVA; logMAR), AC cell

grade, presence of active inflammatory chori-

oretinal and/or inflammatory retinal vascular

lesions, VH grade, intraocular pressure, and

central retinal thickness (CRT).

Patient-reported assessment of burden of

disease was surveyed using three rating scales.

Firstly, the EuroQoL five-dimension, five-level

questionnaire (EQ-5D-5L; Supplementary

Table 1) was used to assess mobility, self-care,

usual activities, pain/discomfort, anxiety/de-

pression, and self-rated (global) health status.

Secondly, the Visual Function Questionnaire

(VFQ-25; Supplementary Table 2) was employed

to measure self-reported vision-targeted health

status, including general vision/eye health;

ocular pain; near/distance activities; driving,

color, and peripheral vision; and vision-specific

social functioning, mental health, role difficul-

ties, and dependency. Finally, the Work Pro-

ductivity and Activity Impairment–Uveitis 2.0

Questionnaire (WPAI-UV; Supplementary

Table 3) was used to quantify the amount of

absenteeism, presenteeism, and daily activity

impairment attributable to uveitis.

NIIPPU-specific medical history, NIIPPU type

(etiological/anatomical), previous and current

ocular complications, NIIPPU-specific medica-

tions (previous and current use of predefined

systemic and local corticosteroid therapies;

local corticosteroids included eye drops, sub-

tenon and subconjunctival injections, intravit-

real injections, and intravitreal implants),

healthcare resource utilization (visits for uvei-

tis), and time from onset of NIIPPU symptoms

to NIIPPU diagnosis and first treatment were

also collected retrospectively from patient

medical records, when available. NIIPPU flares

(defined as AC cell grade C 2?, or VH grade

C 2? in C 1 eye and new active inflammatory

lesions [16]) were assessed.

Statistical Analyses

The analysis was based on the main analysis set

(MAS), which comprised all enrolled patients

who fulfilled inclusion criteria. All analyses

were performed using SAS� version 9.4 software

(SAS Institute Inc., Cary, NC, USA).

Participant characteristics were summarized

using descriptive statistics (valid N, missing N,

mean, standard deviation [SD], median, maxi-

mum [max], and minimum [min]). Two-sided

95% confidence intervals were calculated.

Qualitative data are presented as absolute and

relative means of frequency distributions.

NIIPPU-specific medication was analyzed for

previous and current use with respect to the

visit date. Other NIIPPU-specific medication

was coded according to the World Health

Organization Drug Dictionary including

anatomical therapeutic chemical (ATC) classifi-

cation up to level 4, and frequency tables were

provided for NIIPPU-specific medication

according to ATC system level 2. For this anal-

ysis, patients receiving[1 medication at ATC

level 2 were counted only once.

Healthcare resource utilization variables

(number of consultations, visits, and days

admitted to hospital) are presented on a

monthly basis.

For BCVA, reported decimal notation was

converted to logMAR notation using the visual

acuity conversions listed in Supplementary

Table 4. The following conversions were applied

for the low-vision range: 2.0 logMAR, can count

fingers; 2.3 logMAR, can perceive hand move-

ment; and 2.6 logMAR, can perceive light; the

lowest of the three values was used [15].

The transformed variables ‘‘time from onset

of NIIPPU symptoms to NIIPPU diagnosis’’ and

‘‘time from onset of NIIPPU symptoms to first

treatment’’ were calculated as the date of

NIIPPU diagnosis minus the date of onset of

NIIPPU symptoms and the date of first NIIPPU

treatment minus the date of onset of NIIPPU

symptoms, respectively.

For patient-reported burden of disease

assessments, the EQ-5D-5L utility index was not

computed if the weight of any dimension was

missing, items left blank in the VFQ-25 were

considered missing and not used to calculate
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scale scores, and outcomes utilizing missing

items were not calculated for the WPAI-UV. No

sensitivity analyses were planned.

RESULTS

A total of 568 patients were enrolled in the

EyeCOPE study, of whom 565 (99.5%) fulfilled

the inclusion criteria and were included in the

MAS population. Patients were enrolled

between August 9, 2017, and June 15, 2018,

from 48 sites across 14 countries (Argentina,

Brazil, Chile, Colombia, Croatia, Czech Repub-

lic, Israel, Kazakhstan, Romania, Serbia, Slo-

vakia, Switzerland, Turkey, and Ukraine). A list

of participating sites is available in Supplemen-

tary Table 5.

Site Characteristics

Participating site characteristics and ophthal-

mologists’ specializations are summarized in

Supplementary Tables 6 and 7, respectively. The

majority of sites were academic centers or uni-

versity hospitals (76.6%), and all were located

within urban areas. On average, more than half

of the sites had examined C 10,000 patients

with any ocular condition (57.4%), 100–999

patients with uveitis (52.2%), and at least 100

patients with NIIPPU (53.2%) per year. Overall,

91.7% of the sites had access to an OCT unit;

the Spectralis� OCT system (Heidelberg Engi-

neering) was the most common (39.6%). The

mean (SD) number of certified ophthalmolo-

gists and ophthalmologists specializing in

uveitis at each site was 13.4 (13.7) and 2.5 (2.2),

respectively.

Patient Demographics

A summary of baseline demographics of

patients with NIIPPU collected during the study

visit is shown in Table 1. The majority of

patients were female (58.8%) and White

(79.3%), with a mean (SD) age of 41.3 (14.5)

years. Of those in paid employment (58.2%),

the majority were working full-time (89.7%);

more than a quarter of patients (26.9%) were

Table 1 Baseline demographics and disease characteristics
of patients with NIIPPU in the EyeCOPE study (MAS
population)

Variable N = 565
n (%)

Age, years, mean (SD) 41.3 (14.5)

Female 332 (58.8)

Racea

White 441 (79.3)

Asian 15 (2.7)

Black 19 (3.4)

Native American 12 (2.2)

Other 69 (12.4)

Missing 9

Employment statusb

Paid employment 329 (58.2)

Unemployed, but seeking work/homemaker 87 (15.4)

Unemployed owing to disability 65 (11.5)

Retired 55 (9.7)

Student 35 (6.2)

Sick leave 30 (5.3)

NIIPPU typeb

Panuveitis 259 (45.8)

Intermediate uveitis 182 (32.2)

Posterior uveitis 128 (22.7)

Underlying systemic immune-mediated or

systemic diseaseb
N = 254

Behçet disease 86 (33.9)

Vogt–Koyanagi–Harada disease 72 (28.3)

Sarcoidosis 33 (13.0)

Other 70 (27.6)

MAS main analysis set, max maximum, min minimum,
NIIPPU noninfectious intermediate, posterior, or panu-
veitis, SD standard deviation
a Percentages calculated based on non-missing values
b Multiple entries were possible
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unemployed (unemployed but seeking work/

homemaker, 15.4%; unemployed owing to dis-

ability, 11.5%), with other patients being retired

(9.7%), students (6.2%), and/or on sick leave

(5.3%; multiple categories possible). NIIPPU was

cited as a reason for sick leave and unemploy-

ment due to disability in 83.3% and 70.8% of

MAS patients, respectively. Patients reported

manual (46.3%) and non-manual (53.7%) pre-

vious/current occupations.

Disease Characteristics

Baseline disease characteristics of patients with

NIIPPU based on medical history are listed in

Table 1. Physicians reported that both eyes were

affected by NIIPPU in more than three quarters

of patients (79.8%), with almost equal propor-

tions being affected in the left (10.3%) or right

(9.9%) eye only. The most frequently reported

NIIPPU types were idiopathic (33.8%), Behçet

disease (16.6%), and Vogt–Koyanagi–Harada

disease (15.4%), and panuveitis was the most

common anatomical location (45.8%). Forty-

five percent of patients had known underlying

systemic immune-mediated or systemic disease,

among which Behçet disease (33.9%),

Vogt–Koyanagi–Harada disease (28.3%), and

sarcoidosis (13.0%) occurred in C 10% of

patients.

Ophthalmology Evaluations

Table 2 and Fig. 1 provide an overview of the

ophthalmology evaluation data collected dur-

ing the study. A small proportion of patients

had had an eye removed (left eye, 1.1%; right

eye, 1.2%). Mean BCVA (range) was 0.4 (-0.2 to

2.6) logMAR for both eyes. Mean intraocular

pressure was 15.1 (range 1–50) mmHg for the

left eye and 15.2 (range 2–40) mmHg for the

right eye. Mean CRT was 269.4 (range

2.5–880.0) lm for the left eye and 264.1 (range

1.0–946.0) lm for the right eye (Table 2). For the

majority of patients, an AC cell grade of 0 was

reported (left eye, 79.4%; right eye, 80.5%;

Fig. 1a). VH grade was 0 for the majority of

patients (left eye, 61.8%; right eye, 64.7%;

Fig. 1b). Active inflammatory chorioretinal and/

or inflammatory retinal vascular lesions were

documented for 14.4% (left eye) and 14.9%

(right eye) of patients (Fig. 1c).

NIIPPU Management

NIIPPU management steps based on medical

history are summarized in Table 3. A median

(min, max) time from onset of NIIPPU to diag-

nosis and time from onset of NIIPPU to first

treatment of 27.0 (-394, 5927) days and 30.5

(-394, 5945) days, respectively, was reported

based on patient medical history. The negative

data points indicate that some patients

obtained NIIPPU diagnosis prior to symptom

onset. For NIIPPU flares, a median (min, max) of

1.0 (0, 10) flare was recorded within the

12 months before the study visit, with a dura-

tion of 61.0 (0, 3748) days immediately pre-

ceding the current flare. A highest mean (SD)

and median (range) daily dose of 95.2 (221.6)

mg and 40.0 (0.0–1250.0) mg, respectively, of

systemic prednisone or prednisone equivalent

corticosteroid was administered during this

flare. The median (min, max) time since onset

of current NIIPPU flare was 54.0 (0, 4590) days.

NIIPPU Treatment

In total, 95.0% of patients with NIIPPU had

previously received systemic treatment, based

on medical history; prednisone (48.7%), aza-

thioprine (30.3%), methylprednisolone

(27.3%), cyclosporine A (24.6%), and

methotrexate (21.8%) were the most common

(Fig. 2a). A total of 66.5% of patients were cur-

rently taking systemic therapies; no patients

reported the use of tacrolimus or leflunomide.

Most patients (85.3%) had also previously taken

local corticosteroids, with dexamethasone

(51.0%) the most frequently administered

(Fig. 2b). In addition, a total of 28.5% of

patients were currently taking local

corticosteroids.

Healthcare Resource Utilization

The burden of disease based on healthcare

resource utilization from medical history

570 Ophthalmol Ther (2021) 10:565–580



(Supplementary Tables 8 and 9) and patient-re-

ported quality of life and work status/produc-

tivity (Supplementary Table 10) are

summarized. Most of the patients (94.0%) used

a healthcare resource at least once in the

12 months preceding enrollment (Supplemen-

tary Table 8). The mean number of visits to a

healthcare professional per month was 0.5

(range 0.1–3.3), mean number of visits to the

emergency room per month was 0.1 (range

0.1–1.7), and mean number of days spent in the

hospital per month was 1.0 (range 0.1–4.3;

Supplementary Table 9). Based on the EQ-5D-5L

questionnaire, health-related quality of life was

rated as ‘‘rather good,’’ with a mean utility index

of 0.8 (range: -0.1 to 1.0), and mean self-rated

global health status of 71.7 (range 0–100; Sup-

plementary Table 10). Approximately half of

patients (54.5%) were in paid employment; the

mean total work productivity impairment

among employed patients (n = 277) was 31.0%,

ranging from 0 to 100%. Total activity impair-

ment was assessed in 557 patients, irrespective

of their employment status; mean total activity

impairment was 32.0%, ranging from 0 to

100%.

Ocular Complications

Over three quarters (77.7%) of NIIPPU patients

reported previous ocular complications, based

on medical history; macular edema (52.2%),

cataract (49.7%), and vision loss (45.1%) were

the most common (Fig. 3). Current ocular

complications were reported by 70.8% of

patients, with vision loss (41.0%), cataract

(40.8%), and macular edema (32.3%) the most

common (Fig. 3).

DISCUSSION

This retrospective, observational study provides

a comprehensive and detailed overview of the

baseline demographics and disease characteris-

tics of an international, adult patient popula-

tion diagnosed with NIIPPU attending a routine

clinical visit at ophthalmology centers of par-

ticipating countries. Over the planned

12-month enrollment period, data were col-

lected from a total of 565 patients with NIIPPU.

In line with previously described demo-

graphics, there was a slight female

Table 2 Summary of ophthalmology evaluations (MAS population with left/right affected eye)

Ophthalmology evaluation N Missingc Mean (SD) Median (min, max)

BCVA,a logMAR

Left eye 546 13 0.4 (0.6) 0.1 (-0.2, 2.6)

Right eye 553 5 0.4 (0.6) 0.1 (-0.2, 2.6)

Tonometry assessment: intraocular pressure,b mmHg

Left eye 558 1 15.1 (4.3) 15.0 (1, 50)

Right eye 555 3 15.2 (3.9) 15.0 (2, 40)

CRT measured by OCT,b lm

Left eye 415 144 269.4 (86.1) 254.0 (2.5, 880.0)

Right eye 426 132 264.1 (90.3) 252.0 (1.0, 946.0)

BCVA best corrected visual acuity, CRT central retinal thickness, eDRF electronic data recording form, logMAR logarithm
of the minimum angle of resolution, MAS main analysis set, max maximum, min minimum, OCT optical coherence
tomography, SD standard deviation
a Multiple entries were possible
b Zeros entered into eDRFs were considered as missing values to avoid bias
c Missing data reflect patients with a left/right affected eye (participants with left eye, n = 559; participants with right eye,
n = 558)
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preponderance in the current study population,

and mean patient age reflected the typical age

profile of this disease (between 20 and 50 years

of age) [7, 11, 14, 17]. Although most patients

were below the age of retirement, 26.9% were

unemployed, and among those patients unem-

ployed owing to disability, the majority retired

early because of NIIPPU. To put these fig-

ures into perspective, the U.S. National Bureau

of Labor Statistics cited an unemployment rate

of 3.7% for 2019 in the general population [18],

which is considerably lower than in the patient

population in this study; however, because of

differences in population numbers and defini-

tions of unemployment, comparisons should be

interpreted with caution.

A defined NIIPPU etiology was reported for

approximately two thirds of patients, most

commonly Behçet disease and Vogt–Koy-

anagi–Harada disease. Prevalence of Behçet

disease and Vogt–Koyanagi–Harada disease can

vary depending on geographic region. The

baseline disease characteristics in this study

were consistent with previously reported high

prevalence of Behçet disease in Turkey and

Vogt–Koyanagi-Harada disease in the Middle

East [19, 20]. The remainder of cases were

reported as idiopathic. Although the etiology of

uveitis varies among studies, the high preva-

lence of idiopathic uveitis is consistent

[14, 16, 17, 21–23]. In the EyeCOPE study,

panuveitis was the most frequently reported

anatomic location, followed by intermediate

and posterior uveitis, and similar findings were

observed in a study of patients with uveitis in

northern California [24]; however, the order of

prevalence varies in other published work

[7, 14, 25]. The variability of etiology by geog-

raphy, coupled with variations in genetics and

environmental factors within patient popula-

tions, may account for the observed differences

in prevalence [7].

Many patients visited their ophthalmologist

promptly after the onset of symptoms; however,

an ensuing lag time between symptom onset

and a NIIPPU diagnosis and subsequent treat-

ment initiation was observed. This is possibly

due to a lack of inflammatory signs when

seeking healthcare, and thus no need for treat-

ment, or a lack of disease awareness by oph-

thalmologists, as indicated by the relatively low

numbers of ophthalmologists specializing in

bFig. 1 Summary of AC cell gradea (a), VH gradeb (b), and
presence of active inflammatory chorioretinal and/or
inflammatory retinal vascular lesionsb (c). MAS population
with left (n = 559) and right (n = 558) eye. Patients with
valid data were included and percentages were calculated
based on non-missing values. aMissing data from one left
eye. bMissing data from two left eyes. AC anterior
chamber, MAS main analysis set, NEI National Eye
Institute, SUN Standardization of Uveitis Nomenclature,
VH vitreous haze

Table 3 Periods between NIIPPU management steps (MAS population)

N Missing Mean (SD) Median (min,
max)

Time since NIIPPU diagnosis (months) 501 64 62.2 (71.6) 41.1 (0.0, 471.5)

Time from onset of NIIPPU to first visit to ophthalmologist for

uveitis (days)

462 103 50.5 (173.9) 2.0 (-457, 1887)

Time between first visit to non-ophthalmologist and first visit to

ophthalmologist for uveitis (days)

107 458 74.9 (247.1) 8.0 (-377, 1887)

Time from onset of NIIPPU to NIIPPU diagnosis (days) 463 102 209.0 (659.8) 27.0 (-394, 5927)

Time from onset of NIIPPU to first treatment (days) 462 103 252.2 (708.7) 30.5 (-394, 5945)

MAS main analysis set, max maximum, min minimum, NIIPPU noninfectious intermediate, posterior, or panuveitis, SD
standard deviation
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uveitis at participating sites. Shorter intervals

are warranted, though the exact clinical impact

cannot be fully appreciated. A few aberrant

patient outliers were noted during these analy-

ses and are likely due to one patient being

treated after more than 16 years (5945 days)

after initial diagnosis and others receiving a

diagnosis of NIIPPU prior to symptom onset.

The causes in each of these cases warrant further

investigation.

Despite previous and/or current use of

treatment, the majority of patients experienced

a substantial decline in ocular function during

the course of the disease, as reflected in the

mean BCVA (logMAR, 0.4) in the current study.

This decline may result from treatment-related

adverse events or unmet treatment needs; for

example, 32.3% of patients reported a current

complication of macular edema, the recalcitrant

nature of which may explain the observed

decline in mean BCVA. In the MUST clinical

trial follow-up, only 15.2% and 7.3% of patients

with the implant or systemic treatment,

respectively, had macular edema at 7 years [26].

However, differences in inclusion criteria and

bFig. 2 Summary of treatment patterns in NIIPPU
patients (MAS population). Systemic therapies (a) and
topical and injectable corticosteroid therapies (b). Methods
of application were eye drops, subtenon and subconjunc-
tival injection, intravitreal injection, and intravitreal
implant. Prednisone was used as topical only. Participants
previously using systemic therapies, n = 565; local
corticosteroid therapies, n = 565. Participants currently
using systemic therapies, n = 565; local corticosteroid
therapies, n = 565. a‘‘Other’’ includes immunosuppressants
(including immunobiologicals, e.g., monoclonal antibod-
ies), corticosteroids for systemic use, immunostimulants,
anti-inflammatory and anti-rheumatic products, anti-ane-
mic preparations, anti-diarrheals, intestinal anti-inflamma-
tory/anti-infective agents, anti-gout preparations,
ophthalmologicals, anti-bacterials for systemic use, drugs
for acid-related disorders, anti-neoplastic agents, and anti-
protozoals. b‘‘Other’’ includes ophthalmologicals (pred-
nisolone acetate, triamcinolone acetonide, triamcinolone,
fluorometholone, betamethasone diproprionate,
betamethasone and chloramphenicol, loteprednol etabon-
ate, prednisolone, rimexolone, dexamethasone, loteprednol,
difluprednate, betabioptal, dexamethasone sodium phos-
phate, methylprednisolone acetate).MAS main analysis set;
NIIPPU noninfectious intermediate, posterior, or
panuveitis

Fig. 3 Summary of ocular complications in NIIPPU
patients. Patients with previous ocular complications,
n = 439. Patients with current ocular complications,

n = 400. MAS main analysis set, NIIPPU noninfectious
intermediate, posterior, or panuveitis
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geographic locations compared with the current

study may have contributed to differences in

the numbers of patients with ocular complica-

tions. Furthermore, based on the ophthalmo-

logic examinations performed, disease activity

appeared to be well controlled in the majority

of cases at the time of study visit, with an

absence of AC cells in most patients, and only a

few patients with chorioretinal lesions or VH.

NIIPPU is typically treated by immunosup-

pression throughout the course of the disease,

initially with high-dose corticosteroids, fol-

lowed by lower doses for chronic treatment. The

often long-term disease course of NIIPPU

requires immunosuppressive agents for either

an additive effect or steroid-sparing effect, while

keeping corticosteroid dosage preferably

at B 7.5 mg prednisone (or equivalent) [27, 28].

Inability to reduce corticosteroid dose despite

one or more immunosuppressive agents sup-

ports the use of biologic therapy in NIIPPU. In

some situations it may even raise the question

of whether biologic agents should be used as

first-line treatment [28]. Not unexpectedly, data

collected during this study showed that patients

with NIIPPU continued to experience ocular

complications despite receiving NIIPPU-specific

corticosteroids, which could have been a result

of the adverse effects associated with corticos-

teroid treatment. In addition, some diseases

(e.g., Behçet disease) are corticosteroid-resistant

and require early intervention for a favorable

outcome [28]. In the current study, NIIPPU

treatment consisted predominantly of systemi-

cally or locally administered corticosteroids.

Patients also reported using nonsteroidal

immunosuppressants such as azathioprine and

immunobiological drugs (e.g., monoclonal

antibodies), although the percentage of patients

receiving immunosuppressants for treatment of

NIIPPU was lower than expected for patients

with posterior uveitis. Interestingly, greater use

of azathioprine was observed in this study

compared with methotrexate. Although a

recent clinical study reported that methotrexate

and mycophenolate mofetil had similar effects

in patients with NIIPPU [29], there may be

geographic and population differences (ie,

incidence of Behçet disease and Vogt–Koy-

anagi–Harada disease) that contributed to

differences in the preferred treatment. Specifi-

cally, Behçet disease has been associated with a

poor functional prognosis and may be difficult

to treat [30]. Azathioprine has been demon-

strated to be effective in patients with Behçet

disease and may be used as a steroid-sparing

agent [31].

Steroid-induced systemic and ocular adverse

effects (e.g., increased intraocular pressure) are

well documented and limit their potential for

long-term application [27, 32]. In an effort to

address this limitation, the MUST trial com-

pared the effectiveness of systemic therapy with

corticosteroids (plus immunosuppression when

necessary) versus implant therapy (fluocinolone

acetonide) in 255 patients with NIIPPU [33].

The implant approach was designed to avoid

systemic side effects, but while the two treat-

ments produced comparable improvements in

visual acuity over 24 months, there were mini-

mal differences in systemic adverse events

between groups [33]. The incidence of ocular

complications was higher in the implant group

than with systemic therapy, with the occur-

rence of cataracts in the systemic treatment

group (44.9%) consistent with that observed in

the current study (40.8%) [33]. As such, the use

of nonsteroidal NIIPPU therapies is increasingly

recommended, including conventional

immunosuppressive therapies (antimetabolites,

calcineurin inhibitors, and alkylating agents

[27]) and monoclonal antibodies (e.g., anti-tu-

mor necrosis factor-a agents [28, 34–36]), which

may control multiple signs of uveitic inflam-

mation [37]. In this retrospective study, bio-

logics were not a widely available treatment

option in the patient population, particularly

for those patients with disease dura-

tion[ 5 years. Because recurring flares are

associated with visual impairment [10], the

median number of flares in a 12-month period

reported in this study reaffirms the unmet need

for long-term effective treatments.

Patient-assessed quality of life and visual

function was rated ‘‘rather good,’’ but general

health was rated less favorably, possibly

reflecting the patients’ awareness of experienc-

ing a chronic disease that may require long-

term medical intervention. Patients receiving

treatment for chronic health conditions may

576 Ophthalmol Ther (2021) 10:565–580



report a lower quality of life, which can be

exacerbated by comorbid conditions. A cross-

sectional study of patients aged C 21 years with

diabetes showed that those with diabetes-re-

lated eye conditions reported a lower quality of

life in the physical health domain than those

with diabetes but no eye conditions (physical

component summary: 37.6 vs. 42.4, respec-

tively) [38]. In addition, after controlling for a

large number of variables, patients with dia-

betes-related comorbid eye conditions were

significantly more likely to require polyphar-

macy (defined as C 6 medication classes; odds

ratio = 1.27; p = 0.006) than those with diabetes

but no eye conditions [38]. According to the

WPAI, more than half of patients (54.5%)

enrolled in EyeCOPE were in paid employment;

however, a discrepancy in the number of

employed patients was observed between the

answers provided in the employment section of

the eDRF compared with the WPAI. There may

be several reasons for this discrepancy: (1) the

employment section was assessed by the

physician, while the WPAI was assessed by the

patient; (2) the physician and patient inter-

preted employment differently; and (3) the

employment section provided more differenti-

ated answer options.

The large patient population and interna-

tional design of this study aim to ensure a

comprehensive overview of patient characteris-

tics in real-life conditions; as such, we believe

these results are generalizable to the overall

population. In terms of age and sex distribution,

the observed patient population appears to

reflect the known epidemiological characteris-

tics of NIIPPU; however, despite the interna-

tional design of the study, most patients were

White, and comparisons with other ethnic

groups should be made with caution.

A few limitations are associated with this

study. Firstly, a prospective, longitudinal study

may have yielded a more robust methodology

compared with the observational, retrospective

design of the study reported here. Secondly, the

majority of patients were recruited from large

academic sites in urban areas; therefore, a bias

toward a patient population with better access

to optimal NIIPPU treatment is likely. Further-

more, variations in disease management across

widely different geographic sites may affect

outcomes. Finally, self-reported outcomes are

inherently prone to self-presentational and

recall bias.

NIIPPU is a severe disease affecting mainly

adults of working age and is associated with a

large number of complications. Demographic

data collected during the EyeCOPE study were

largely in line with published epidemiologic

data. Although most patients were diagnosed

and treated soon after the initial appearance of

NIIPPU symptoms, efforts should be made to

reduce the time not only between diagnosis and

steroid treatment, but also to the introduction

of first-line immunosuppression. The substan-

tial decline in ocular function observed in the

majority of patients with NIIPPU in the Eye-

COPE study, despite administration of systemic

treatment, may be due to inadequate treatment,

such as failure to administer immunosuppres-

sant agents in a timely manner, persistent

inflammation despite treatment in some

patients, and corticosteroid-related complica-

tions. Ocular complications may persist even

when inflammation is controlled, and can

impact employment.

CONCLUSION

In summary, the results from the EyeCOPE

study highlight the need to raise awareness of

NIIPPU among ophthalmologists in order to

identify and treat patients earlier, and to use

nonsteroidal long-term management strategies,

including monoclonal antibodies that target

the root cause of NIIPPU.
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