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ABSTRACT

Aim To quantify the areas of burden experienced by
patients requiring repeated intravitreal injections (IV1) in the
management of exudative retinal diseases.

Methods The validated Questionnaire to Assess Life
Impact of Treatment by Intravitreal Injections survey was
administered to patients at four retina clinical practices
across four US states. The primary outcome measure was
Treatment Burden Score (TBS), a single score assessing
overall burden.

Results 0f 1416 (n=657 age-related macular
degeneration; n=360 diabetic macular oedema/diabetic
retinopathy; n=221 retinal vein occlusion; n=178 other/
uncertain) patients, 55% were women with an average age
of 70 years. Patients most frequently reported receiving
IVI every 4-5 weeks (40%). The mean TBS was 16.1+9.2
(range 1-48; scale of 1-54), and the TBS was higher in
patients with diabetic macular oedema and/or diabetic
retinopathy (DMO/DR) (17.1) compared with those with
age-related macular degeneration (15.5) or retinal venous
occlusive (15.3) (p=0.028). Though the mean level of
discomfort was quite low (1.86) (scale 0-6), 50% of
patients reported experiencing side effects more than

half of the visits. Patients having received fewer than 5

IVI reported higher mean anxiety levels before (p=0.026),
during (p=0.050) and after (p=0.016) treatment compared
with patients having received more than 50 IVI. After the
procedure, 42% of patients reported restrictions from
usual activities due to discomfort. Patients reported a high
mean satisfaction rating of 5.46 (scale 0—6) with the care
of their diseases.

Conclusions The mean TBS was moderate and highest
among patients with DMO/DR. Patients with more total
injections reported lower levels of discomfort and anxiety
but higher disruption to daily life. Despite the challenges
related to IVI, the overall satisfaction with treatment
remained high.

INTRODUCTION
Intravitreal injections (IVI) are one of the
most common medical procedures performed

8,13

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Current treatment for exudative retinal diseases re-
quires frequent intravitreal injections (IVI) and visual
outcome greatly depends on adherence to treat-
ment regimen. We use the validated Questionnaire
to Assess Life Impact of Treatment by Intravitreal
Injections (QUALITII) survey to quantitatively mea-
sure treatment burden associated with IVI.

WHAT THIS STUDY ADDS

= Our study finds that though the overall reported
level of discomfort and anxiety associated with VI
was low, patients report experiencing side effects
frequently and for prolonged periods of time. The
mean Treatment Burden Score (TBS) was moderate
among surveyed patients, but the overall satisfac-
tion with treatment remained high.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The QUALITII survey and the TBS are validated tools
to quantitatively measure patient burden of treat-
ment and can provide a standardised measure of
patient experience with emerging treatment options.

globally." * Tt is currently estimated that
over 7million IVIs are administered annu-
ally in the USA and this figure is projected
to continue to grow." Currently, IVI of anti-
vascular endothelial growth factor (VEGF)
pharmaceuticals are the firstline treatment
for many exudative retinal diseases, including
neovascular age-related macular degener-
ation (AMD),” diabetic macular oedema
(DMO)** and retinal venous occlusive (RVO)
disease.” Treatment of these pathologies
typically involves repeated anti-VEGF IVIs
as frequently as every 4weeks over an indef-
inite course.” Given the high demand and
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indefinite nature of treatment, an understanding of the
treatmentrelated burden that patients experience is of
great interest in order to optimise patient understanding,
experience and adherence to examination and treatment
schedules.

Standardised tools such as the retinopathy treatment
satisfaction questionnaire (RetTSQ)” published in 2005
and macular disease treatment satisfaction questionnaire
(MacTSQ)® published in 2017 have been designed to
measure patient satisfaction among patients receiving
therapies for macular diseases. The purpose of these
quantitative surveys was focused on patient satisfaction
and though several authors have highlighted the chal-
lenging aspects of patient experiences with IVL,”"" no
single quantitative model of patient treatment burden
has been reported. Insightfully, Boyle et al found that
though MacTSQ surveys demonstrated high satisfaction
scores, patient interviews revealed incongruity between
MacTSQ score and treatment-related anxiety.'”

In a single-centre retrospective study, 39.8% of 314
participating patients did not comply with treatment on
a pro re nata (PRN) regimen for 1year. In this study, the
fear of injection and disbelief in the benefit of treatment
were the most common reasons cited for discontinua-
tion."” In another study analysing adherence barriers to
IVIs, the top reported barriers to compliance were time
commitment, depression, and associated costs of travel.'*
Therefore, careful consideration of the many factors
impacting patient-perceived burden may yield insights
valuable towards guiding best practices in the manage-
ment of exudative retinal diseases.

The Questionnaire to Assess Life Impact of Treatment
by Intravitreal Injections (QUALITII) was intention-
ally developed to provide a quantitative and qualitative
measure of patient burden.'” The 50-item questionnaire
was conceptualised based on literature review, expert
input and informal interviews of patients receiving IVI.
The questionnaire was validated in a single centre pilot
study involving 142 patients with categorical principal
components analysis (CATPCA) analysis revealing five
dimensions of patient burden, including disruption of
normal routine or capacity, anxiety, frequency of visits,
chronicity of disease and perceived treatment value;
these dimensions were estimated to account for 67% of
variance with Cronbach’s alpha of 0.97, and a refined
subset of nine questions was identified as the most salient
aspects of treatment whose response scale could be used
as a direct single measure of the patient burden of treat-
ment; this subset was used to construct the Treatment
Burden Score (TBS)."” The purpose of the current study
was to characterise the burden of repeated IVI using the
QUALITII survey within four retina clinical practices
across the USA.

METHODS

Participants

Participants from four retinal practices (Retina Consul-
tants of Texas, Houston TX; Mid-Atlantic Retina,

Philadelphia PA; Sierra Eye Associates, Reno NV and
Retina Vitreous Associates of Florida, Tampa FL) were
invited to voluntarily self-administer the QUALITII
survey electronically. No prior medical record review
was performed and no patient-specific identifying infor-
mation was monitored or recorded. It was deemed by
the Houston Methodist Research Institute Institutional
Review Board that this study did not meet the definition
of Human Subject Research per 45 CFR 46 and did not
require IRB review or approval.

Study design

Parameters for inclusion were patients receiving ongoing
IVIs for exudative retinal diseases. The full 50-item
QUALITII survey (online supplemental appendix 1) was
administered via emailed survey or electronically at the site
of clinical care. The QUALITII survey was previously vali-
dated and includes questions on demographics, disease
and treatment history, patient perceptions of discom-
fort, anxiety, inconvenience and satisfaction associated
with treatment."” Response scales were a combination of
multiple-choice items ranked on a 7-point Likert scale
(scale 0-6) with graded continuum, multiple-choice
items without ranked scales and free response. Nine
Likert scale questions were incorporated into the survey
and these response scales were intermittently reversed,
such that 0 represented the highest rating at times and
the lowest rating at other times, to control for tendency
of respondents to select answers reflexively. During the
analysis, the Likert scale questions were converted such
that a maximum score of 6 always represents maximum
value (ie, 6 represented very significant discomfort). Of
the 50 items on the QUALITII survey, a subset of nine
items identified by CATPCA as the most salient aspects
of treatment burden formed the TBS with a theoretical
range of 1-54, where 54 represents maximum burden
(online supplemental appendix 2).

Statistical analysis

All variables were individually reviewed and converted to
numerical values for statistical analysis where relevant.
The distributions of continuous variables were assessed
with histograms and tests for normality. Associations
between categorical variables were tested using % tests.
Differences in the medians of continuous variables were
tested using the Wilcoxon Rank-Sum test or Kruskal-
Wallis test with pairwise group comparisons adjusted
using the Dwass, Steel, Critchlow-Fligner method, which
controls for experiment error rate and maximum type I
error rate.'® Multivariable analyses using linear regression
of the mean were conducted to further determine indi-
vidual effects of the variables of interest while adjusting
for the effects of the other variables in the model. A set
of predictor variables including age, location, disease,
time of diagnosis, frequency of IVI and total number
of IVI were picked for inclusion in the model based on
statistical and clinical significance. Prior to creating the
multivariable model, all predictor variables were tested
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for multicollinearity with one another using variance
inflation factor (VIF) statistics. Any predictor variables
with VIF statistics >5 would be excluded, but all were <5.
A significance level of 0.05 was used for all comparisons
to determine statistical significance. SAS statistical soft-
ware V.9.4 (SAS Instituted, Cary, North Carolina) was
used for all analyses.

RESULTS

Demographics

A total of 1416 patients completed the QUALITII survey
across four clinical sites (n=12, 185, 536 and 683) with
98% completing the survey in English. The demographics
and other characteristics of participants are included in
table 1.

Patient-reported details of IVI treatment

The greatest proportion of patients reported being diag-
nosed with their respective retinal disease within the last
1 to 4 years (47.7%) with a range of diagnosis within
lyear (14.0%) and over 10 years (10.0%). Anti-VEGFs
were the most commonly administered medication and
36.6% of patients reported having tried more than a
single medication. The median frequency of injection
was once every 4 to 5 weeks, with a range from every 4
to 5 weeks (40.5%) to every 13 to 16 weeks (2.4%), and
5.2% of patients reported injections on a as-needed /PRN
basis. The highest proportion of patients reported having
received 20-50 total IVI (28.4%) with a range from 0 to 5
IVI (15.4%) to greater than 50 IVI (17.7%).

Patient burden associated with treatment

The mean TBS was 16.1+9.2 (actual range of 1-48) and
the TBS distribution is displayed in figure 1. The mean
TBS across the four sites was 14.8, 15.0, 16.0 and 20.6,
suggesting the burden of treatment may not be equal
across all sites. The two sites with the highest number of
patients surveyed demonstrating mean TBS of 14.8 and
16.0 (p=0.005). Patients younger than 63 years old were
found to have a mean TBS of 18.8 compared with 14.4
found in patients greater than 80 years old (p=<0.001).
The mean TBS was highest for patients with DMO/DR
(17.1) compared with patients with AMD (15.5) and
RVO (15.3) (p=0.028). Mean TBS was lower with higher
total number of injections such that patients who had
received more than 50 IVI reported a lower TBS (15.0)
than patients who had received less than 5 IVI (17.6)
though this was not statistically significant (p=0.148).
Linear regression analysis was fitted to solve for the TBS
at the mean of the data (table 2). Age, location and
disease exerted a significant effect on TBS while time of
diagnosis, frequency of diagnosis and total number of
injections did not.

Despite the burden associated with treatment, the
majority of patients (90.1%) reported they would
recommend IVI to others with similar eye conditions.
Overall, patients reported a mean satisfaction of 5.46,
which was found to be higher among patients who
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Table 1 Respondent demographics

English 1390 (98)
Spanish 26 (2)
<63 years 337 (24)
63-71 years 331 (23)
72-79 years 388 (27)
>80 years 360 (25)

Men 644 (45)

Women 772 (55)

Caucasian (white) 1198 (85)
Latino (Hispanic) 95 (7)
African American (black) 69 (5)
Asian 30 (2)
American Indian 3 (0)
Pacific Islander 6 (0)
Other 15 (1)
dnsurance
Private health insurance 886 (48)
Marketplace insurance 10 (1)
Military healthcare 41 (3)

Public health insurance (Medicare or 861 (61)
Medicaid)

No insurance/self-pay 30 (2)

Age-related macular degeneration 657 (46)
(AMD)

Diabetic macular oedema (DMO) 360 (25)
and/or diabetic retinopathy (DR)

Retinal vein occlusion (RVO) 221 (16)
Other 93 (7)
Uncertain 85 (6)

Multiple selections were allowed for insurance policies.
n=1416 for all factors listed.

had received more than 50 IVI (mean 5.55) compared
with those having received less than 5 IVI (mean 5.19)
(p=0.044). The top motivations to continue treatment
noted by patients include preservation of vision (54%),
improvement of vision (19%) and prevention of disease
progression and blindness (17%).

Patient-reported factors of discomfort related to treatment

The most commonly reported side effects of IVI were eye
pain (49.7%) and increased light sensitivity (37.1%) while
26.8% of patients reported not routinely experiencing
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Treatment Burden Score
Figure 1 Bar graph of distribution of TBS. TBS, Treatment
Burden Score.

any side effects. The mean score related to IVI associated
discomfort was quite low (1.86), but a sizeable propor-
tion of patients reported experiencing side effects more
than half the visits (50%) and discomfort lasting greater
than 4hours (38%). Of note, 25% of patients reported
post-IVI discomfort lasting greater than 8hours. Patient
age was associated with perception of pain during IVI; the
mean score related to IVI associated discomfort was 2.22
among patients younger than 63 years compared with 1.56
among patients older than 80 years (p=<0.001). The most
uncomfortable aspects of treatment reported by patients
were injection of the medication into the eye (29%), the

3

feeling after the topical anaesthetic wears off (17%) and
the use of betadine (12%). Top patientreported strate-
gies to manage the discomfort of treatment include rest
(51%), use of artificial tears (32%) and pain medication

(13%).

Patient-reported details on anxiety related to treatment
Levels of anxiety experienced before, during and after
treatment were rated at a mean value of 1.5, 1.8 and 0.9.
Patients who received IVI on an as needed/PRN basis
reported a higher mean level of anxiety (2.0) prior to
treatment compared with patients who received IVI at
fixed intervals of monthly (1.5) or every 10-16 weeks (1.5)
(p=0.048). Notably, patients with a history of greater total
number of injections received reported lower anxiety
levels during treatments, including before (p=0.026),
during (p=0.050) and after (p=0.016) injection. The use
of antianxiety medication such as benzodiazepines to
cope with anxiety related to IVI was reported by 4.1% of
patients. Patient reported factors related to anxiety are
listed in table 3.

Patient-reported burden related to treatment

Following IVI, 42.1% of patients reported subsequent
restrictions from usual activities due to the discomfort
associated with the procedure. Patients with more than
50 IVI (51%) reported a higher incidence of restrictions

Table 2 Treatment Burden Score linear regression model: Mean

< 63 years old (vs > 80 years old) -4.33

-6.21 —-2.45 <0.001

Northeast (vs Midwest) 4.26 2.54 5.98 <0.001

Midwest (vs South) 5.99 4.21 7.76 <0.001

South (vs Northeast) 1,08 0.51 2.94 0.005
Disease

AMD (vs RVO) 1.29 -0.22 2.79 0.093

DMO/DR (vs AMD) 1.63 -0.93 2.18 0.028

RVO (vs DMO/DR) -1.66 -2.31 0.99 0.042

< 5 years (vs > 5 years) -0.85 -2.25 0.54 0.23

Every 4-5 weeks (vs every 10-16 weeks) -1.58 -3.27 0.11 0.066
Every 10-16 weeks (vs PRN) 0.83 -2.24 3.9 0.596
PRN (vs every 4-5 weeks) -0.75 -3.62 212 0.608

<10 (vs > 50) -1.44 -3.4 0.51 0.148

Patients with no missing data for any of the variables were included in the regression analysis; n=1120.

P value < 0.05 considered to be significant.

AMD, age-related macular degeneration; DMO, diabetic macular oedema; DR, diabetic retinopathy; PRN, prore nata; RVO, retinal vein
occlusion.

=Y

Wang R, et al. BMJ Open Ophth 2022;7:€001188. doi:10.1136/bmjophth-2022-001188



Table 3 Most frequent responses on anxiety related free-response questions

Idea of intravitreal injection

Confidence in physician

31% 16%

Fear of loss of vision Supportive staff

8% 9%

Pain associated with injection Breathing exercises/
meditation

8% 9%

Anxiety before injection Shorter wait time

6% 8%

Previous bad experience Completing visit

5% 8%

Responses were coded from free-text responses.

from usual activity compared with patients with fewer
than 5 IVI (32%) (p=<0.001). Consistent with this pattern,
patients who had more than 50 IVI reported a longer
duration of restriction, with 28.5% reporting restric-
tions lasting between 9 hours and 24hours compared
with 17.1% among patients who had fewer than 5 IVI
(p=0.005).

Although most patients rated the mean time consump-
tion of their treatment as low to moderate (2.41), 62.7%
of patients reported scheduling appointments at specific
times to minimise disruptions to daily activity. Addition-
ally, 62.6% of patients reported requiring an escort to
attend appointments and rated the mean level of conve-
nience as 3.91. The duration of restriction and time
allocated by patient and escort to attend appointments
are conveyed in figure 2.

Asubset of questions specifically addressed the burdens
associated with bilateral IVI, which 33.0% of participating

A

35%

30% 29%

27%

25% 24%

20%
15%
10%
o
0%

Less than 3
hours

Percent of Patients

12%
8%

Between 4 and 8 Between 9 and Greater than 13 Not applicable
hours 12 hours hours

O]
X

Figure 2

Long wait time

Breathing exercise/meditation

35% 22%
Delays in procedure No coping mechanism
7% 16%

Crowded office space

Positive thinking

5% 10%

Patient concerns not addressed Anti-anxiety medication
5% 8%

Anticipation of injection Faith/prayer

4% 6%

patients reported receiving. Increased inconvenience
(12.8%) was the most commonly reported effect of
bilateral IVI, whereas 46% of respondents reported no
difference in the inconvenience associated with bilateral
compared with unilateral IVI. Of patients who received
bilateral IVI, those who had been diagnosed for more
than 5 years earlier (6.7%) noted increased inconve-
nience compared with patients who had been diagnosed
within 5 years (2.9%) (p=0.001). Additionally, of patients
who received bilateral IVI, those who had received more
than 50 IVI (3.2%) reported increased anxiety level on
visits to receive bilateral IVI than those having received
fewer than 5 IVI (0.0%) (p=0.011).

DISCUSSION

The current study provides an analysis of the details of
treatment burden perceived by patients who are receiving
ongoing IVI for exudative retinal diseases. The TBS, a

80% m Time allocated to attend

appointments

72%

70%
M Time allocated by escort to attend

appointments
60% PP

51%

ients

50%

40%

Percent of Pat

30% 27%

19%

20%
9% 10%

8%

10%

More than 5 hours

0%
Between 1to 4
hours

Less than 1 hour Not applicable

(A) Patient reported duration of restriction before returning to usual activity. (B) Patient reported time allocated to

attend appointments and time allocated by escort to attend appointments.
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single score measurement assessing overall treatment
burden, was moderate on average across participating
centres. The mean TBS was the highest among patients
with DMO/DR compared with patients with AMD or
RVO. This difference could be due to a variety of factors
specific to diabetes, including increased physical and
psychosocial burden associated with complications of
diabetes,'”" the younger working population of patients
with diabetes or the increased outof-pocket cost that
many patients with diabetes bear for IVI treatment.”’
In this study, the TBS exhibited an inverse relationship
with age and total number of injections, suggesting that
perhaps patients adapt to the demands of IVI and gain a
better understanding of the benefits of treatment as they
continue their treatment course.

Most patients reported high levels of satisfaction with
low levels of discomfort associated with treatment despite
the frequency of IVI many patients were receiving.
Older respondents reported lower levels of discomfort
than younger respondents, but treatment duration and
total number of IVI did not have an effect on perceived
discomfort level. This finding supports that there may be
a component of decrease in tactile sensitivity associated
with age. Additionally, desensitisation with consecutive
IVI which had been previously reported was not observed
in our study.”' Despite the overall mean low level of
discomfort, a substantial proportion of respondents
reported that they had experienced prolonged periods
of discomfort and frequent side effects. Advising patients
of not only potential side effects of IVI but also frequency
and duration of possible discomfort can help set realistic
expectations for patients in their treatment course. The
relationship between the low levels of discomfort and
sustained levels of discomfort was an interesting finding
from the survey.

Overall anxiety was low throughout the procedure
and the main factors reported to induce fear were the
injection itself, fear of losing sight and fear of the pain
associated with the IVI, consistent with prior studies.'" "’
Patients who received IVI on an as needed/PRN basis
reported greater anxiety compared with other treatment
regimens, which could be associated with uncertainty
of not knowing whether they will require an IVI at that
visit.”” Similar to the overall TBS, anxiety decreased with
increasing total number of IVI received, which suggest
that many patients can become accustomed to the side
effects of treatments as well as gain an understanding of
treatment benefit. As such, it may be valuable to direct
specific attention to adaptability and importance early in
the treatment course to minimise loss to treatment non-
adherence.

The main factors patients identified as exacerbators of
anxiety were long wait times, delays in procedure and
crowded office space. Accordingly, optimising clinic
workflow efficiencies and minimising treatment delays
may help reduce patient anxiety. Patients reported
breathing exercise and meditation as the most common
management strategies for anxiety, while 16% of patients

reported not having any specific coping mechanisms.
The beneficial effects of meditation have been studied
in primary open-angle glaucoma patients and were
found to reduce intraocular pressure, improve quality of
life and normalise stress biomarkers.” With the advent
of several meditation apps to reduce stress, providing
patients with these tools may be a simple intervention
to consider.”*

The overall perceived level of inconvenience was low
to moderate with most patients allocating between 1
hours and 4hours for total appointment. A substan-
tial proportion of patients required an escort to attend
appointments supporting that the burden of treatment
is not only confined to the patient but also the care
provider being predominantly family and friends. This
supports that there is indeed a socioeconomic compo-
nent of burden in patients receiving IVI. Patients who
received greater number of IVI reported higher rates of
disruption to daily activities, which appears to be associ-
ated with slower recovery after treatment associated with
older age.

Approximately, a third of patients were receiving bilat-
eral IVI. Patients who had received more IVI or were
diagnosed more than 5 years earlier reported increased
levels of anxiety and increased inconvenience during
visits where bilateral IVI were administered compared
with unilateral IVI. This finding suggests that some
patients who have been receiving bilateral IVI may desire
to opt out of bilateral IVI at some point during their
treatment course, warranting discussion of the possibility.

There are several limitations of the current analysis.
First, while patients were included from four geograph-
ically distinct retina practices in four US states, the
number of patients was not distributed evenly across sites.
Patients also self-administered the survey either at home
or while at their clinic visit, which could introduce vari-
ability in perceived burden as patients who completed
the survey during their clinic visit may have a heightened
perception of their treatment experience.

In summary, the overall level of discomfort and anxiety
with receiving IVI was low among the patients included
in this analysis, even though patients experienced side
effects often and for prolonged durations. Addressing
patient concerns and setting up expectations at the early
visits as well as maintaining discussions during the treat-
ment course may improve patient experiences and lead to
improved adherence over time. Still, despite the various
burdens associated with treatment, it is reassuring that
overall satisfaction and belief in the effectiveness of the
treatment was high. Furthermore, the TBS used in this
study is a validated, quantitative estimate of patient treat-
ment burden, which provides a standardised measure of
treatment burden across different clinics and provides a
basis on which to compare patient experiences between
IVI and emerging treatment options for exudative retinal
diseases, including surgical devices, extended-release
treatments and gene therapies.
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