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ABSTRACT

Introduction: Sustained-release intraocular implants
provide a therapeutic option for open-angle
glaucoma (OAG) and ocular hypertension (OHT)
patients who are non-compliant with eyedrops.
Currently, there are no published patient-re-
ported outcome (PRO) measures that assess
treatment satisfaction with intraocular implants.
To address this gap, a new PRO instrument, the
Allergan Satisfaction with Treatment Experience
Questionnaire (ASTEQ), has been developed in
accordance with Food and Drug Administration
guidance.
Methods: Qualitative research interviews were
conducted among patients with OAG/OHT who
had received three intraocular injections of a
sustained-release bimatoprost (10 or 15 lg)
implant within the clinical trial setting. A pre-
liminary conceptual framework capturing
treatment satisfaction concepts in glaucoma, as
identified from the literature, was used to
develop a semi-structured interview guide. A

concept elicitation (CE) interview to identify
aspects of the glaucoma treatment experience
pertinent to intraocular implants provided
content for a draft instrument. A cognitive
debriefing (CD) interview to test the instru-
ment’s interpretability, relevance, and validity
informed its subsequent refinement. Interview
analysis followed a grounded theory approach
to identify data patterns and relationships.
Results: CE interviews (n = 19) indicated that
participants’ main considerations in rating sat-
isfaction with implant treatment were physical
comfort during preparation for the implant and
implant administration, anxiety about the pro-
cedure, frequency of implant administration,
possible side effects, convenience and accessi-
bility of the implant, relationship with the
clinician, and lifestyle fit. Draft ASTEQ revision
based on CD interviews (n = 20) and readability
tests yielded a nine-item ASTEQ instrument
comprising satisfaction with overall implant
experience and frequency of administration,
occurrence/bother of immediate and long-term
side effects, worry about implant administra-
tion and possible risks/side effects, and physical
discomfort during preparation for the implant
and implant administration.
Conclusion: The ASTEQ instrument has
demonstrated content validity in patients with
OAG/OHT treated with a sustained-release
bimatoprost implant. Further research is neces-
sary to evaluate its psychometric properties.
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Key Summary Points

Why carry out this study?

Intraocular implants present a novel
therapeutic option for patients with
glaucoma or ocular hypertension who
have difficulty using eyedrops, but there is
no existing patient-reported outcome
(PRO) instrument to assess treatment
satisfaction with intraocular implants.

To address this gap, a new PRO
instrument, the Allergan Satisfaction with
Treatment Experience Questionnaire
(ASTEQ), has been developed in
accordance with regulatory guidance on
the development and evaluation of PRO
measures for use in drug registration trials.

What was learned from the study?

Based on rigorous qualitative research
analysis methods, this study provides
evidence to support the content validity
of the nine-item ASTEQ instrument in
patients with open-angle glaucoma and
ocular hypertension undergoing
treatment with a sustained-release
bimatoprost implant.

The ASTEQ instrument assesses concepts
determined to be important and relevant
to patients receiving intraocular implant
therapy for open-angle glaucoma or
ocular hypertension. Further research is
required to evaluate the instrument’s
psychometric performance to support its
use in clinical trials.

INTRODUCTION

Open-angle glaucoma, the predominant form of
glaucoma in the Western world [1], is a chronic,
progressive optic neuropathy characterized by
retinal ganglion cell loss with associated visual
field defects [2]. The global prevalence of open-
angle glaucoma in the 40- to 80-year-old age
group is estimated at 3.05%, with the elderly
and those of African and Asian ancestry being
disproportionately affected [1].

Elevated intraocular pressure (IOP) is the
most important risk factor, and the only known
modifiable one, for the development of open-
angle glaucoma [3–5]. Lowering of IOP has been
established to reduce the risk of glaucoma
development and progression to vision loss at
all levels of disease severity [6–10]. Standard
first-line treatment for ocular hypertension and
open-angle glaucoma comprises IOP-lowering
eyedrops. However, delivery of drops into the
eye can be problematic for patients, and com-
pliance with daily eyedrop medication is often
poor [11–13], particularly among older patients
and the infirm [14]. Sustained-release implants
may provide a solution for patients with glau-
coma or ocular hypertension who have diffi-
culty using eyedrops. Durysta� (Allergan, an
AbbVie company, North Chicago, IL), a sus-
tained-release bimatoprost intracameral
implant consisting of 10 lg bimatoprost in a
drug delivery system, was approved by the US
Food and Drug Administration (FDA) in 2020
based on results of the two 20-month phase 3
ARTEMIS registration trials [15, 16].

A comprehensive review of the literature,
reported here, has determined that there are no
currently available patient-reported outcome
(PRO) measures that assess treatment satisfac-
tion with intraocular implants. This paper
reports the qualitative research process used to
design, in accordance with FDA guidance on
development of clinical outcome assessments
(COAs) [17, 18], a new PRO measure of treat-
ment experience satisfaction relevant to
intraocular implants for use in open-angle
glaucoma or ocular hypertension.
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METHODS

Literature Search and Gap Analysis

A comprehensive literature review was con-
ducted to identify currently available PRO
instruments assessing treatment satisfaction in
patients with glaucoma. Ovid MEDLINE� and
EMBASE� bibliographic databases were searched
using keywords for (i) satisfaction, (ii) PRO
measures, (iii) eye disease, and (iv) glaucoma.
The Patient-Reported Outcome and Quality of
Life Instruments (PROQOLID) database, and the
Patient-Reported Outcomes and Drug Market-
ing Authorizations (PROLabels) database (a
repository of PRO claims granted by the FDA or
European Medicines Agency) were searched
manually under the ‘‘eye diseases’’ category.
Ovid MEDLINE� and EMBASE� searches were
confined to English language articles published
between 2009 and 2015. Relevant PRO instru-
ments identified by in-depth review of full-
length articles and labels selected by these
searches were checked for their compliance
with FDA guidance on PRO development at the
time of the search (2015) [17].

PRO Instrument Development

Preliminary Conceptual Framework
and Overall Development
Development of the new PRO instrument, the
Allergan Satisfaction with Treatment Experi-
ence Questionnaire (ASTEQ), was guided by a
series of qualitative research interviews con-
ducted among individuals with open-angle
glaucoma or ocular hypertension who had
received treatment with a sustained-release
bimatoprost intraocular implant within the
clinical trial setting. A preliminary conceptual
framework capturing treatment satisfaction
concepts pertinent to glaucoma (as identified by
the literature review) was used to develop a
qualitative, semi-structured interview guide for
the initial (concept elicitation) interview. The
purpose of this interview was to uncover speci-
fic aspects of the glaucoma treatment experi-
ence that were most relevant and important to
these patients. Results from the interview were

used to draft a PRO instrument, which was later
refined based on input from a subsequent
(cognitive debriefing) interview undertaken to
test the interpretability and relevance of the
instrument. Independent review board approval
was obtained for all study documents and pro-
tocols. All subjects provided their written
informed consent to participate in the study,
and written authorization to access personal
health information in accordance with the US
Health Insurance Portability and Accountability
Act (HIPAA).

Patient Recruitment
Subjects with open-angle glaucoma or ocular
hypertensionwere recruited fromAllergan’s phase
3 ARTEMIS 1 and ARTEMIS 2 clinical studies of a
sustained-release bimatoprost implant in dose
strengths of either 10 lg or 15 lg (ClinicalTrials.-
gov, identifiersNCT02247804 andNCT02250651)
[15, 16]. Inaddition tomeeting theARTEMIS study
eligibility criteria, participants were required to
(i) have received three scheduled intraocular
injections of the 10 lg or 15 lg sustained-release
bimatoprost implant at 16-week intervals as part of
the ARTEMIS study; (ii) be available to complete a
60-min interviewbetween2and16 weeks after the
third implant administration; (iii) be able and
willing to understand and follow study instruc-
tions and complete all required visits and proce-
dures; and (iv) be fluent in English. Those with a
history of alcohol/drug abuse in the past
12 months, or a medical condition that would
prevent participation in a 60-min interview, were
excluded.

Concept Elicitation Interviews
Concept elicitation interviews with study par-
ticipants were conducted face-to-face or by
telephone by trained personnel, using a semi-
structured interview guide to probe and explore
concepts associated with satisfaction with
treatment experience in glaucoma and ocular
hypertension through a series of open-ended
questions. This approach was intended to
reduce possible bias in soliciting responses, and
to encourage participants to describe their
experiences in their own words. Targeted
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probing questions were asked to elicit addi-
tional information if patients did not provide
spontaneous responses. Each interview was
audio recorded and lasted approximately
60 min.

Audio recordings were transcribed verbatim
and anonymized before analysis. Interview
analysis followed a grounded theory approach
involving an iterative process of constant com-
parison of transcripts to one another and to
existing codes and categories for the purpose of
identifying patterns and relationships in the
data [19, 20]. An initial code list compiled from
the literature review findings, preliminary con-
ceptual framework, interview guide, and
research objectives was used to catalogue con-
cepts reported spontaneously or following
probing by the interviewer. This code list was
updated as necessary to reflect the actual terms
participants used to describe concepts, and to
incorporate newly emerging data. Codes were
applied to specific text within each transcript
and queried for frequency across transcripts by
constant comparative method using ATLAS.ti
version 7.5.18 qualitative data analysis software
(Atlas.ti GmbH, Berlin).

The adequacy of the sample size was con-
firmed through concept saturation, which refers
to the point at which further data collection
ceases to generate any new or distinctive cate-
gories, high-level concepts, or substantive codes
[19]. Concept saturation was assessed by docu-
menting concept emergence across sets of suc-
cessive interviews [21].

Concept Review and Item Generation
Following analysis of the concept elicitation
interview, a series of three concept generation
meetings was held to identify items for inclu-
sion in the draft PRO instrument, based on
prespecified criteria and FDA guidance recom-
mendations [17]. Item selection was guided by
the frequency with which a concept was men-
tioned, the applicability of the concept to all
potential respondents, and clear attribution to
treatment. The preliminary structure and for-
mat of the PRO instrument, order of items,
response options, and recall period were deter-
mined, and a draft version of the ASTEQ
instrument was developed.

Cognitive Debriefing Interviews
Cognitive debriefing interviews were conducted
with a different sample of ARTEMIS 1 and 2
study participants; enrollment criteria for the
cognitive debriefing interview were identical to
those for the concept elicitation interview (as
outlined in the Patient Recruitment section).
The purpose of the cognitive debriefing inter-
view was to assess how well study participants
understood the instructions, items, and
response options in the draft ASTEQ instru-
ment; to determine whether its format and
wording were appropriate; and to ensure that
the instrument captured all concepts of impor-
tance and relevance to the study population.
Given this objective, it was important that the
cognitive debriefing interview should be con-
ducted with a different sample of study partici-
pants to that used for the concept elicitation
interview. To ensure a standardized interview
technique, a Cognitive Interview Guide was
developed, which included questions relating to
content validity (how well the instrument cap-
tures participants’ overall experiences), ease of
completion, comprehensiveness and appropri-
ateness of the format, response scales, and recall
period, as well as specific concept probes to
determine whether participants consider con-
ceptually similar items to be the same or dif-
ferent. To reduce the possibility of introducing
interviewer bias, participants were encouraged
to verbalize their thoughts while completing
the draft PRO instrument and to identify words,
terms, or concepts that they did not under-
stand. Where necessary, more specific verbal
probing was used to ensure the objectives of the
interview were accomplished. As with the con-
cept elicitation interview, the cognitive
debriefing interview lasted approximately
60 min, and was audio recorded, transcribed
verbatim, and anonymized before analysis.

Analysis of cognitive debriefing interview
data was likewise founded on a grounded theory
approach [19, 20]. An initial coding scheme was
developed from the Cognitive Interview Guide
and research objectives, and updated as new
themes emerged from the interviews. Analysis
of coding data patterns and frequencies was
conducted using ATLAS.ti version 7.5.18 soft-
ware (Atlas.ti GmbH, Berlin).
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PRO Instrument Revision
On completion of the cognitive debriefing
interview, the draft PRO instrument was modi-
fied on the basis of participants’ feedback and
all revisions were documented. In line with FDA
guidance on PRO development [17], the draft
PRO instrument was evaluated item by item for
appropriate readability, as determined using the
new Dale–Chall readability formula (developed
specifically for evaluating health education
materials) [22] and the Flesch–Kincaid read-
ability formula [23]. If it was judged that an
item would present difficulty in comprehension
to a sixth-grader (an 11- to 12-year-old), the
wording was revised as appropriate for the
intended patient population.

Conceptual Framework Revision
As recommended by FDA guidance on PRO
development [18], the preliminary conceptual
framework was updated to illustrate how
patients’ satisfaction with the intraocular
implant treatment experience, as described
during concept elicitation interviews and con-
firmed during cognitive interviews, mapped to
the contents of the ASTEQ instrument.

RESULTS

Literature Search and Gap Analysis

A total of 281 articles describing patient satis-
faction in glaucoma were identified from a tar-
geted literature search across the four databases,
of which three articles were selected for full-text
review and concept extraction. From these final
articles, three PRO instruments were selected for
in-depth analysis: the Eye-Drop Satisfaction
Questionnaire (EDSQ), a 21-item PRO devel-
oped in French and English in 2007 to measure
patient satisfaction and compliance with eye-
drop medication [24, 25], the Glaucoma Patient
Satisfaction Questionnaire (Glausat), a 22-item
PRO developed in Spanish in 2010 to evaluate
patients’ satisfaction with glaucoma treatment
[26], and the Treatment Impact Patient Satis-
faction Scale (TIPSS), a 45-item PRO developed
in New Zealand in 2012 to assess patient satis-
faction and treatment impact in subjects using

topical IOP-lowering medication [27]. However,
all three instruments were found to have limi-
tations, including incomplete qualitative and/
or psychometric assessment (Glausat, TIPPS),
failure to meet all psychometric validation
requirements (EDSQ), possible language bias
(EDSQ, Glausat), and lack of published evidence
to support the instrument’s use in clinical trials
or FDA/European Medicines Agency labeling
claims (EDSQ, Glausat, TIPPS). For these rea-
sons, it was decided that a new PRO instrument
was necessary to assess treatment experience
satisfaction in glaucoma.

A preliminary conceptual framework
describing treatment experience satisfaction in
patients with glaucoma was developed from five
articles selected from the targeted literature
search [24, 26–29]. Concepts collectively iden-
tified in these articles, amounting to 74 items
spread across 13 domains, were incorporated
into the preliminary conceptual framework
(Table 1).

PRO Instrument Development

Concept Elicitation Interview Findings
Concept elicitation interviews were conducted
among 19 study participants, all of whom had
received treatment with one of the two dose
strengths of the sustained-release bimatoprost
intraocular implant during their participation
in the ARTEMIS trials. Concept saturation
findings indicated that this sample size was
adequate. Interviewees ranged in age from 29 to
83 years, included similar numbers of males and
females, were predominantly White (68.4%)
and non-Hispanic/Latino (89.5%), and varied
widely in educational level; most had used
topical IOP-lowering medication prior to their
enrollment in the study (84.2%) (Table 2).

Concepts of Treatment Satisfaction
When asked to describe which factors they
considered when rating their satisfaction with
implant treatment experience, participants
most frequently mentioned ‘‘physical comfort
during application of the implant’’ (n = 15,
78.9%), ‘‘feeling anxious about the procedure’’
(n = 15, 78.9%), ‘‘frequency of implant

Ophthalmol Ther (2024) 13:71–92 75



T
ab
le
1

Pr
el
im

in
ar
y
co
nc
ep
tu
al
fr
am

ew
or
k
fo
r
as
se
ss
in
g
pa
ti
en
t
sa
ti
sf
ac
ti
on

w
it
h
tr
ea
tm

en
t
ex
pe
ri
en
ce

in
gl
au
co
m
a,
ba
se
d
on

th
e
pu
bl
is
he
d
lit
er
at
ur
e
(u
p
to

20
15
)

de
sc
ri
bi
ng

pa
ti
en
t
ex
pe
ri
en
ce

w
it
h
to
pi
ca
l
oc
ul
ar

hy
po
te
ns
iv
e
m
ed
ic
at
io
n

C
on

ce
pt

D
om

ai
n

G
en
er
al

co
nc
ep
t

B
ur
ni
ng
/s
ti
ng
in
g

G
ri
tt
in
es
s/
sa
nd

in
es
s

D
ry
ne
ss

U
np

le
as
an
t
fe
el
in
gs

E
ye

it
ch
in
g

B
lu
rr
ed

vi
si
on

U
nc
om

fo
rt
ab
le
te
ar
in
g

T
ir
ed
ne
ss

D
iffi

cu
lty

br
ea
th
in
g

A
dv
er
se

ev
en
ts

B
ot
he
rs
om

en
es
s
w
it
h
m
ed
ic
at
io
n
us
e

T
im

in
g
of

m
ed
ic
at
io
n
us
e

Fr
eq
ue
nc
y
of

m
ed
ic
at
io
n
us
e

C
on
ve
ni
en
ce

of
bo
tt
le
op
en
in
g

C
on
ve
ni
en
ce

of
dr
op

do
si
ng

C
on
ve
ni
en
ce

of
ch
ec
ki
ng

am
ou
nt

of
dr
op
s
le
ft
in

bo
tt
le

C
on
ve
ni
en
ce

of
ey
ed
ro
ps

as
a
tr
ea
tm

en
t
fo
r
gl
au
co
m
a

C
on
ve
ni
en
ce

of
m
ed
ic
at
io
n
us
e

Sa
ti
sf
ac
ti
on

w
it
h
tr
ea
tm

en
t
us
e

O
ve
ra
ll
sa
ti
sf
ac
ti
on

w
it
h
ey
ed
ro
ps

E
ye
dr
op
s
ar
e
th
e
be
st
op
ti
on

av
ai
la
bl
e

Fe
el
go
od

ab
ou
t
tr
ea
tm

en
t

Sa
ti
sf
ac
ti
on

w
it
h
tr
ea
tm

en
t

T
re
at
m
en
t
sa
ti
sf
ac
ti
on

Ophthalmol Ther (2024) 13:71–9276



T
a
b
le

1
co
n
ti
n
u
ed

C
on

ce
pt

D
om

ai
n

G
en
er
al

co
nc
ep
t

R
em

em
be
ri
ng

to
ta
ke

m
ed
ic
at
io
ns

V
ol
un

ta
ry

tr
ea
tm

en
t
br
ea
k

Fo
rg
et
ti
ng

tr
ea
tm

en
t

In
te
nt
io
n
to

ke
ep

ta
ki
ng

m
ed
ic
at
io
n

A
dh
er
en
ce
/C

om
pl
ia
nc
e

T
re
at
m
en
t
bu
rd
en

A
cc
ur
at
el
y
de
liv
er

dr
op
s
in

ey
e

D
el
iv
er

ri
gh
t
am

ou
nt

of
m
ed
ic
at
io
n
in

ey
e

E
as
e
of

he
ad

po
si
ti
on

E
as
e
of

re
ad
in
g
la
be
l
on

bo
tt
le

E
as
e
of

op
en
in
g
bo
tt
le

E
as
e
of

m
ed
ic
at
io
n
us
e

R
ou
ti
ne

B
ur
de
n
of

tr
ea
tm

en
t

D
iffi

cu
lty

in
ta
ki
ng

dr
op
s

M
ul
ti
pl
ic
it
y
of

tr
ea
tm

en
t

Ph
ys
ic
al
di
ffi
cu
lti
es

(e
.g
.,
sh
ak
in
g,
ar
th
ri
ti
s)

U
se

of
de
vi
ce

to
as
si
st
dr
op

de
liv
er
y

D
is
co
m
fo
rt

W
or
ry

ab
ou
t
pu
tt
in
g
th
in
gs

in
ey
e

B
lin

k
re
fle
x

D
iffi

cu
lty

re
m
em

be
ri
ng

to
ta
ke

dr
op
s
at

ri
gh
t
ti
m
e

St
or
ag
e
of

ey
e
dr
op
s
in

go
od

co
nd

it
io
n

E
as
e
of

us
e

Ophthalmol Ther (2024) 13:71–92 77



T
a
b
le

1
co
n
ti
n
u
ed

C
on

ce
pt

D
om

ai
n

G
en
er
al

co
nc
ep
t

O
th
er
s’
re
ac
ti
on

to
re
dn

es
s
of

ey
es

Se
lf-
co
ns
ci
ou
s
of

re
dn

es
s
of

ey
es

C
on
ce
rn

ov
er

ey
e
ap
pe
ar
an
ce

C
on
fid
en
ce

in
th
e
tr
ea
tm

en
t

Fe
el
in
g
ab
ou
t
lif
el
on
g
tr
ea
tm

en
t

E
m
ot
io
na
l
im

pa
ct
s

Im
pa
ct
s
of

tr
ea
tm

en
t

In
te
rf
er
en
ce

w
it
h
qu
al
it
y
of

lif
e

Q
ua
lit
y
of

lif
e
w
or
se
ne
d

Q
ua
lit
y
of

L
ife

im
pa
ct
s

Pr
ev
en
ti
on

of
fu
tu
re

vi
si
on

pr
ob
le
m
s

Pr
ev
en
ti
on

of
cu
rr
en
t
vi
si
on

pr
ob
le
m
s

T
re
at
m
en
t
is
go
od

fo
r
m
e

D
ro
ps

al
lo
w
m
e
to

co
nt
ro
l
m
y
gl
au
co
m
a

I
di
d
no
t
ge
t
w
or
se

Im
pr
ov
em

en
t
of

vi
su
al
sy
m
pt
om

s
E
ff
ec
ti
ve
ne
ss
of

m
ed
ic
at
io
ns

Sa
ti
sf
ac
ti
on

w
it
h
qu
an
ti
ty

of
in
fo
rm

at
io
n
gi
ve
n
on

di
se
as
e

Sa
ti
sf
ac
ti
on

w
it
h
qu
an
ti
ty

of
in
fo
rm

at
io
n
gi
ve
n
on

tr
ea
tm

en
t

Fr
eq
ue
nc
y
of

in
fo
rm

at
io
n
gi
ve
n
on

IO
P

Fr
eq
ue
nc
y
of

in
fo
rm

at
io
n
gi
ve
n
on

vi
su
al
fie
ld

T
ra
in
in
g
in

dr
op

in
st
ill
at
io
n

In
fo
rm

at
io
n
re
ce
iv
ed

on
di
se
as
e
an
d
tr
ea
tm

en
t

Pa
ti
en
t–
cl
in
ic
ia
n
re
la
ti
on
sh
ip

V
is
it
fr
eq
ue
nc
y
to

cl
in
ic
ia
n

Sa
ti
sf
ac
ti
on

w
it
h
vi
si
t
fr
eq
ue
nc
y

Sa
ti
sf
ac
ti
on

w
it
h
cl
in
ic
ia
n
ca
re

Fe
ed
ba
ck

an
d
m
ot
iv
at
io
n

Fo
llo
w
-u
p
an
d
m
ot
iv
at
io
n

D
is
ea
se

bu
rd
en

Ophthalmol Ther (2024) 13:71–9278



T
a
b
le

1
co
n
ti
n
u
ed

C
on

ce
pt

D
om

ai
n

G
en
er
al

co
nc
ep
t

Se
x

A
ge

M
ar
it
al
st
at
us

L
ev
el
of

ed
uc
at
io
n

Se
lf-
ad
m
in
is
te
ri
ng

or
ex
te
rn
al
he
lp

Pr
ev
io
us

ex
pe
ri
en
ce

w
it
h
IO

P/
PO

A
G

am
on
g
fa
m
ily

or
fr
ie
nd

s

So
ci
od
em

og
ra
ph

ic
s

Pa
ti
en
t
ch
ar
ac
te
ri
st
ic
s

Pr
of
es
si
on
al
st
at
us

N
um

be
r
of

w
or
ki
ng

ho
ur
s

D
ay
ti
m
e
av
ai
la
bi
lit
y

Fr
eq
ue
nc
y
of

lo
ng

jo
ur
ne
ys

E
as
e
of

pr
es
cr
ip
ti
on

re
ne
w
al
w
he
n
aw

ay

Pr
of
es
si
on
al
ac
ti
vi
ti
es

Fr
eq
ue
nc
y
of

ni
gh
ts
sp
en
t
aw

ay
fr
om

ho
m
e

T
ra
ve
l

IO
P
in
tr
ao
cu
la
r
pr
es
su
re
;
PO

A
G

pr
im

ar
y
op
en
-a
ng
le
gl
au
co
m
a

Ophthalmol Ther (2024) 13:71–92 79



Table 2 Baseline demographic and clinical characteristics of participants in the concept elicitation and cognitive debriefing
interviews

Characteristic Concept elicitation interview
n = 19

Cognitive debriefing interview
n = 20

Age, years

Mean (SD) 60.7 (14.1) 59.5 (12.2)

Range 29–83 37–81

Sex, n (%)

Female 10 (52.6) 8 (40.0)

Race, n (%)

White 13 (68.4) 13 (65.0)

Black/African American 5 (26.3) 1 (5.0)

Other 1 (5.3) 6 (30.00

Ethnicity, n (%)

Non-Hispanic/Latino 17 (89.5) 13 (65.0)

Hispanic/Latino 2 (10.5) 7 (35.0)

Educational level, n (%)

Non-degree 8 (42.1) 9 (45.0)

Associate’s/Bachelor’s/Master’s degree 9 (47.4) 11 (55.0)

Professional school degree 1 (5.3) –

Doctoral degree 1 (5.3) –

Employment status, n (%)

Part/full-time work 10 (52.6) 10 (50.0)

Retired 8 (42.1) 9 (45.0)

Student 1 (5.3) –

Homemaker – 1 (5.0)

Diagnosis, n (%)

Glaucoma 15 (78.9) 17 (85.0)

Ocular hypertension 4 (21.1) 3 (15.0)

Time since diagnosis, years

Mean (SD) 5.6 (5.) 9.4 (10.0)

Range 0.8–17.1 1.1–34.0

Intraocular pressure, n (%)

B 25 mm Hg 12 (63.2) 12 (60.0)

[ 25 mm Hg 7 (36.8) 8 (40.0)
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administration’’ (n = 13, 68.4%), ‘‘possible side
effects of the implant’’ (n = 13, 68.4%), ‘‘con-
venience and accessibility of the implant’’
(n = 12, 63.2%), ‘‘relationship with the clini-
cian’’ (n = 12, 63.2%), ‘‘degree to which the
implant experience fits with my lifestyle’’
(n = 11, 57.9%), and ‘‘physical comfort during
preparation for the implant procedure’’ (n = 10,
52.6%). Less frequently mentioned factors
included: ‘‘ease of compliance,’’ ‘‘feeling worried
or scared about procedural mistakes or side
effects,’’ ‘‘impact on activities of daily living,’’
‘‘impact on work,’’ ‘‘efficacy,’’ ‘‘side effects rela-
ted to antiseptic drops,’’ ‘‘intention to use or
continue,’’ and ‘‘social impact,’’ (Fig. 1).

With regard to physical comfort during
implant administration, most participants
reported both positive (no sensation) and neg-
ative (pain, pressure, or stinging sensation)
experiences with needle insertion. Participants’
anxiety about the procedure stemmed from
concerns about their lack of understanding of
the procedure and/or the prospect of receiving
an injection in the eye. Most participants who
mentioned anxiety about the procedure repor-
ted that they experienced less anxiety during
the second and third implant administrations.
Comments on the frequency of implant
administration were generally positive, focusing
on the advantages of treatment every 4 months
rather than twice daily, although one partici-
pant stated that they would not want to repeat
the implant procedure every 4 months. Partici-
pants reported fewer positive than negative
experiences with side effects (the latter included
instances of ocular soreness [n = 1], pain [n = 1],
increased sensitivity [n = 2], puffiness [n = 1],

dryness [n = 4], and redness [n = 6] that partic-
ipants attributed to the implant experience).
Most participants commented positively on
implant convenience and accessibility, noting
that the procedure was quick, completed within
a reasonable timeframe, and had minimal
impact on their day-to-day routine; a minority
stated that appointments occasionally involved
long wait times. Physical comfort during
preparation for the implant procedure was
generally described in negative terms, with
participants specifically citing exposure to
bright lights, use of eyelid retractors, and
application of topical povidone iodine antisep-
tic as causes of discomfort; in contrast, two
participants found the preparation procedure to
involve no discomfort. Participants frequently
reported a positive relationship with the clini-
cian when describing their satisfaction with the
implant administration experience, noting that
medical staff were very good at alleviating pro-
cedure-related anxiety. While relationship with
the clinician was not recommended as an item
for inclusion in the final PRO instrument since
it is not a concept that can be modified by
treatment, it is nevertheless an important aspect
of the implant treatment experience.

When asked to provide overall satisfaction
ratings with each of the three implant admin-
istrations, a larger proportion of study partici-
pants reported being ‘‘mostly’’ or ‘‘very’’ satisfied
with the third implant (n = 5, 100%) than with
the first (n = 6, 66.6%) or second (n = 3, 42.9%)
implants. Table 3 summarizes representative
quotes volunteered by study participants when
questioned on details of their satisfaction with

Table 2 continued

Characteristic Concept elicitation
interviewn = 19

Cognitive debriefing
interviewn = 20

Medication history, n (%)

No prior use 3 (15.8) 5 (25.0)

Recent use (within last 6–12 months) 1 (5.3) 3 (15.0)

Long-term use (C 6 months) 15 (78.9) 12 (60.0)

SD standard deviation
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the implant experience during the concept
elicitation interviews.

Draft PRO Instrument
A draft version of the ASTEQ Implant Experi-
ence instrument was developed from qualitative
analysis of the concept elicitation interview
data. This version included 11 items: (1) satis-
faction with the overall experience of receiving
the implant, (2) satisfaction with the frequency
of implant administration, (3) satisfaction with
the convenience of receiving the implant, (4)

satisfaction with how implant administration
every 4 months fits with my routine or sched-
ule, (5) satisfaction with the ease of following
the implant treatment routine (e.g., remem-
bering to schedule and attend the implant
appointment), (6) bother about immediate side
effects of the implant (i.e., side effects
attributable to the implant procedure, occurring
within the first few hours of administration), (7)
bother about long-term side effects of the
implant (i.e., side effects attributable to the
sustained-release drug), (8) physical comfort

Fig. 1 Qualitative results of concept elicitation interviews:
participants’ most frequently reported considerations when
rating treatment satisfaction. Tabulated data indicate
numbers of participants reporting each item, and the
directionality of response (positive or negative). Patients

may report both positive and negative experiences; thus,
the total number is not necessarily the sum of positives and
negatives
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Table 3 Qualitative results of concept elicitation interviews: participants’ most frequently reported considerations when
rating satisfaction with implant treatment, and representative quotes

Concept Representative quotes

Physical comfort during application of

the implant

‘‘It doesn’t hurt’’; ‘‘I didn’t feel anything’’

‘‘The administration itself is a little bit, it’s a little uncomfortable’’

‘‘And they numb your eye, but you can still kind of feel it, you’re like okay that

was uncomfortable, but then it was gone’’

Feeling anxious about the procedure ‘‘I was more nervous about that one [i.e., first implant administration]…because

I wasn’t sure exactly what was going to happen’’

‘‘It was kind of scary because the idea of getting injections in my eye terrified me’’

‘‘The second time I was still a little nervous but I knew what was going to

happen…and the third time it was fine’’

‘‘I have become less and less anxious about the procedure as time has gone on…I

don’t really have that much anxiety about it now’’

Frequency of implant administration ‘‘It’s ten minutes and it’s done. I don’t have to worry about it for four months’’

‘‘It would be nice if it lasted a little longer…I don’t know if they don’t last

longer…four to six months would be nice’’

Possible side effects ‘‘I haven’t had any complications’’

‘‘My eyes were running. … I had puffy eyes. The next day I was pretty

good…And then, this, the last two times I got red eyes’’

Convenience and accessibility of the

implant

‘‘It’s ten minutes and it’s done. I don’t have to worry about it for four months’’

‘‘It was easy because it was quick…It was professional, it was quick. He knew

what he was doing and I just listened and did what he said and it was

quick…twenty minutes’’

‘‘First, after they do the injections, then I have to wait an hour and then come

back, and I usually sit in the lobby and I know my eyes are irritated and I just

sit there’’

Relationship with the clinician ‘‘Kind, polite and efficient staff;’’ ‘‘very good about explaining everything’’

‘‘She has got a soothing voice when she’s telling me…it helps because I’m a little

anxious’’

Degree to which the implant experience

fits with my lifestyle

‘‘I just plan for it and I have my schedule at home and I more or less have an

idea of what’s going to happen’’

‘‘There’s no after effects in the injection, so there’s really nothing that changes

my routine’’

‘‘I come here, I schedule my two hours or whatever, and then I go back to work’’
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during preparation for the implant procedure,
(9) physical comfort during administration of
the implant, (10) anxiety about receiving the
implant, and (11) feeling scared or worried
about potential risks or side effects of the
implant. Two additional items, item 10a (did
you feel anxious about the implant?) and item
11a (did you feel scared or worried about any
potential risks or side effects of the implant?),
were included in the instrument to explore
alternative item wording and participant pref-
erence between items 10 and 10a, and 11 and
11a.

As the intention is to allow the ASTEQ
Implant Experience instrument to be used at
different timepoints during the course of a
clinical study (i.e., after any implant adminis-
tration), a non-specific recall period of ‘‘from
the time you started this study until now’’ was
chosen for the draft instrument. This provides
flexibility as to when the instrument can be
administered, and also enables participants to
consider their cumulative experience with the
implant.

Cognitive Debriefing Interview Findings
Cognitive debriefing interviews to assess the
draft ASTEQ Implant Experience instrument
were performed among a new set of 20 study
participants who had previously been treated
with sustained-release bimatoprost implants in
the ARTEMIS trials. This sample ranged in age
from 37 to 81 (mean 59.5) years, was predomi-
nantly White (65.0%) and non-Hispanic/Latino
(65.0%) and comprised similar proportions of
college graduates and non-graduates; most
subjects had used topical IOP-lowering

medication before enrolling in the study
(75.0%) (Table 2).

Based on the cognitive debriefing interview
findings, modifications were made to several
items in the draft version of the ASTEQ Implant
Experience instrument. Item 3 (‘‘satisfaction
with the convenience of receiving the implant’’)
and item 5 (‘‘satisfaction with the ease of fol-
lowing the implant treatment routine’’) were
removed on grounds of conceptual redundancy
with item 4 (‘‘implant fit with routine or
schedule’’), which was felt to be more specific
and understandable. Response options for item
6 (‘‘bother about short-term side effects of the
implant’’) and item 7 (‘‘bother about long-term
side effects of the implant’’) were modified to
capture both the presence/absence of side
effects and the degree of bother caused by side
effects. The wording of item 8 (‘‘physical com-
fort during preparation for the implant proce-
dure’’), item 9 (‘‘physical comfort during
administration of the implant’’), item 10
(‘‘anxiety about receiving the implant’’) and
item 11 (‘‘scared or worried about potential risks
or side effects of the implant’’) was revised to
improve clarity. Items 10a and 11a (alternative
wordings for items 10 and 11) were removed, as
items 10 and 11 were deemed to be conceptu-
ally less complex and more readily understood.
Participants did not report that any additional
concepts needed to be added to the draft ASTEQ
instrument.

Revised PRO Instrument
Following implementation of recommenda-
tions arising from the cognitive debriefing
interview, the revised ASTEQ instrument con-
sisted of nine items assessing the following

Table 3 continued

Concept Representative quotes

Physical comfort during preparation for

the implant procedure

‘‘There was no discomfort at all’’

‘‘It’s painful, not painful in the actual administration but in the preparation for

getting ready…the actual process itself is not bad. It’s just the prep, the prep is

terrible’’
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Table 4 ASTEQ implant experience instrument: items and response options

ALLERGAN SATISFACTION WITH TREATMENT EXPERIENCE QUESTIONNAIRE 

(ASTEQ) GLAUCOMA OR OCULAR HYPERTENSION

IMPLANT EXPERIENCE MODULE

For use with sustained-release implants
VERSION 3.0

Instruc�ons: This ques�onnaire includes ques�ons about how sa�sfied you are with receiving
implants to treat your glaucoma or ocular hypertension (OHT). Do not think about eye drops or
other methods to treat your glaucoma or OHT. Please only think about your experience receiving 
implants to treat your glaucoma or OHT when answering these ques�ons. Please only think 
about the eye that received the implant to treat your glaucoma or OHT when answering these 
ques�ons.

Please select one answer that best describes your experience with implants from the �me you 
started this study un�l now. There are no right or wrong answers.

1. How sa�sfied are you with the overall experience of receiving the implant to treat your
glaucoma or OHT?

□0 Very sa�sfied

□1 Sa�sfied

□2 Neither sa�sfied nor dissa�sfied

□3 Dissa�sfied

□4 Very dissa�sfied

2. Overall, how sa�sfied are you with how o�en you needed to receive the implant to treat your 
glaucoma or OHT?

□99 Not applicable ‒ this is my first implant cycle

□0 Very sa�sfied

□1 Sa�sfied

□2 Neither sa�sfied nor dissa�sfied

□3 Dissa�sfied

□4 Very dissa�sfied

3. Overall, how sa�sfied are you with how receiving the implant fits with your rou�ne or 
schedule?

□99 Not applicable ‒ this is my first implant cycle

□0 Very sa�sfied

□1 Sa�sfied

□2 Neither sa�sfied nor dissa�sfied

□3 Dissa�sfied

□4 Very dissa�sfied

4. Overall, did you have any immediate side effects (las�ng for up to 2 days) from receiving the 
implant to treat your glaucoma or OHT?

□0 No

□1 Yes, but the side effects did not bother me

□2 Yes, and the side effects were a li�le bit bothersome

□3 Yes, and the side effects were somewhat bothersome

□4 Yes, and the side effects were very bothersome

□5 Yes, and the side effects were extremely bothersome
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Table 4 continued

5. Overall, did you have any long-term side effects (occurring a�er the first two days from 
treatment) from receiving the implant to treat your glaucoma or OHT?

□0 No

□1 Yes, but the side effects did not bother me

□2 Yes, and the side effects were a li�le bit bothersome

□3 Yes, and the side effects were somewhat bothersome

□4 Yes, and the side effects were very bothersome

□5 Yes, and the side effects were extremely bothersome

6. Overall, how worried did you feel about receiving the implant?

□0 Not at all worried

□1 A li�le worried

□2 Moderately worried

□3 Very worried

□4 Extremely worried

7. Overall, how worried did you feel about any poten�al risks or side effects of the implant?

□0 Not at all worried

□1 A li�le worried

□2 Moderately worried

□3 Very worried

□4 Extremely worried

8. Overall, how much physical discomfort did you experience during the prepara�on for receiving
the implant (for example, use of the tool to keep your eye open, ligh�ng)?

□0 No physical discomfort

□1 A li�le physical discomfort

□2 Some physical discomfort

□3 Quite a bit of physical discomfort

□4 A lot of physical discomfort

9. Overall, how much physical discomfort did experience when receiving the implant itself (when 
the treatment was applied to the eye)?

□0 No physical discomfort

□1 A li�le physical discomfort

□2 Some physical discomfort

□3 Quite a bit of physical discomfort

□4 A lot of physical discomfort

Source: © 2023 AbbVie Inc. All rights reserved.
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concepts: satisfaction with the overall experi-
ence of receiving the implant; satisfaction with
how often the implant needs to be adminis-
tered; satisfaction with how implant adminis-
tration fits with one’s routine or
schedule; occurrence of any immediate side
effects following implant administration and
the degree of bother they cause; occurrence of
any long-term side effects following implant
administration and the degree of bother they
cause; degree of worry about receiving the
implant; degree of worry about any potential
risks or side effects of the implant; level of
physical discomfort experienced during patient
preparation for implant administration; and
level of physical discomfort experienced during
actual implant administration (Table 4). The
non-specific recall period of ‘‘from the time you
started this study until now’’ chosen for the
draft PRO instrument was retained for the
revised version. Readability tests on the draft
ASTEQ instrument identified several difficult
words (predominantly words of three or more
syllables). However, since participant feedback
during cognitive interviews revealed no issues
in interpretation of the instrument items, revi-
sions to the wording were not recommended.

The conceptual framework was updated to
reflect the contents of the revised ASTEQ
instrument and modified to reflect the
hypothesized relationships among the ASTEQ
items. Proposed scoring of the ASTEQ instru-
ment envisages its division into two domains:
pretreatment concerns and treatment experi-
ence satisfaction, to be further evaluated in
future psychometric validation (Fig. 2).

DISCUSSION

For patients prescribed topical IOP-lowering
medication for ocular hypertension or open-
angle glaucoma, difficulty with eyedrop
administration and inability to maintain treat-
ment compliance over the long term increase
the risk of suboptimal IOP control and subse-
quent loss of visual function [30, 31]. Given that
strategies to improve treatment compliance in
these patients may help to preserve visual
function [30, 32, 33], there is a need for

treatment modalities that deliver IOP-lowering
medication over an extended period without
the need for daily eye drops. Sustained-release
intracameral implants offer a drop-free, alter-
native drug-delivery option that circumvents
the need for daily self-administration and
potentially reduces the risk of periorbital and
ocular surface adverse effects associated with
topical administration [34–36]. Currently, the
Durysta� 10 lg bimatoprost intracameral
implant (AbbVie, North Chicago, IL, USA) is the
only sustained-release glaucoma therapy
approved by the FDA. Several other intracam-
eral implants, including iDose� (Glaukos Inc,
San Clemente, CA, USA), ENV515 Travoprost
XR (Aerie Pharmaceuticals, Durham, NC, USA),
and OTX-TIC (Ocular Therapeutix, Bedford,
MA, USA) are in earlier stages of clinical devel-
opment [37].

Given the likely future growth in the avail-
ability and use of sustained-release intraocular
implants for treatment of ocular hypertension
and glaucoma, there is a corresponding need for
a validated PRO measure that can be applied in
the clinical trial setting to quantify patient sat-
isfaction with the experience of intraocular
implant therapy. Accordingly, this study was
undertaken with the purpose of developing, in
line with FDA guidance recommendations
[17, 18], a qualitative PRO instrument based on
established qualitative research interviews con-
ducted among patients who had received
intraocular treatment with a sustained-release
bimatoprost implant within the context of the
phase 3 ARTEMIS studies [15, 16]. Concept
elicitation interviews identified multiple factors
that are important in shaping patients’ impres-
sions of satisfaction with the experience of
intraocular implant therapy. These include
more general glaucoma-related considerations
stemming from the need for uninterrupted, life-
long treatment (e.g., frequency of treatment
administration and ease of compliance) and
treatment modality-related considerations (e.g.,
anxiety about receiving an intraocular injec-
tion, discomfort associated with the implant
procedure, and worry about procedural mis-
takes and side effects with the implant). Cog-
nitive debriefing interviews in turn provided
valuable insight into ways of refining the
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Fig. 2 Revised conceptual framework for assessing patient
satisfaction with intraocular implant treatment experience
in glaucoma. COA clinical outcome assessments, IOP
intraocular pressure, OAG open-angle glaucoma, OHT
ocular hypertension. aTarget population comprises patients
who completed the ARTEMIS 1 and ARTEMIS 2 studies
of the bimatoprost sustained-release implant and were

subsequently selected for participation in the concept
elicitation and concept debriefing interviews. bTrial pop-
ulation comprises participants in an ongoing phase 3b
study to evaluate the duration of effect of the bimatoprost
sustained-release implant (NCT03850782), which incor-
porates a treatment satisfaction endpoint
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suitability and interpretability of the draft PRO
instrument (specifically, its instructions, the
selection and wording of items for inclusion in
the instrument, and the response options) to
improve clarity for patients. As a consequence,
the revised ASTEQ instrument was reduced to
nine items capturing the following concepts:
satisfaction with the overall implant experi-
ence, satisfaction with the frequency of implant
administration, satisfaction with how implant
administration fits with one’s routine or sched-
ule, occurrence and bother caused by immedi-
ate and long-term side effects of the implant,
worry about the implant procedure, worry
about possible risks and side effects of the
implant, and physical discomfort arising during
preparation for the implant and during admin-
istration of the implant.

Interviewees were required to have previ-
ously received three administrations of the
bimatoprost implant at 4-month intervals dur-
ing their participation in the ARTEMIS studies.
It was hypothesized that as subjects gained
more experience with the implant procedure,
anxiety about the injection itself, and worry
about possible procedural errors and side effects
would decline. This was borne out by both sets
of interviews, with the overall emotional
impact of the implant experience (i.e., the
combination of anxiety and worry) diminishing
appreciably with each administration. This is
likely to be an important consideration when
administering the ASTEQ Implant Experience
instrument in the clinical trial setting: it is
anticipated that patients’ reported satisfaction
with a given treatment will improve over the
course of multiple implant administrations as
their initial feelings of anxiety and worry are
gradually allayed. The choice of a non-specific
recall period of ‘‘from the time you started this
study until now’’ for the ASTEQ instrument
may, however, require refinement, as this is
likely to blur the ability to distinguish between
issues related to implant administration and
ongoing implant residence.

A potential limitation of this study is that
the systematic literature review undertaken to
identify available PRO instruments for assessing
treatment satisfaction in glaucoma was per-
formed several years ago (2015). However, a

search of the more recent literature (2016–July
2023), employing various databases (MEDLINE
via PubMed, PROQOLID, and PROLabels) and
our original search terms, likewise indicates that
current PRO measures in glaucoma have limited
applicability in assessing patients’ experience
with intraocular implants. Therefore, we can
conclude that the rationale for introducing the
ASTEQ instrument into clinical practice is still
valid.

CONCLUSION

The ASTEQ Implant Experience instrument has
been developed using rigorous qualitative
research analysis methods to be consistent with
current FDA recommendations for PRO mea-
sures for use in drug registration trials [17]. The
instrument assesses, in a clear and understand-
able manner, those concepts that are important
and relevant to patients undergoing intraocular
implant therapy for ocular hypertension or
open-angle glaucoma. Work remains to evalu-
ate the psychometric performance of the
instrument among this patient population and
to determine its ability to demonstrate quanti-
tative changes in patient satisfaction with the
implant treatment experience in the clinical
trial setting.
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