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Abstract

Background: Glaucoma treatments are mostly presented in uni-dose or multi-dose format. A certain number of

patients with visual acuity and dexterity problems may have problems in instilling eye drops.

Aim: To assess patient satisfaction and ease of use of a preservative-free glaucoma treatment (dorzolamide/timolol) in a

new and innovative patented multi-dose delivery system.

Methods: Retrospective, international, multicentre, non-interventional study in 788 adult patients using a multi-dose

delivery system for at least 28 days.

Results: Mean patient age was 68.1� 12.1 years. Mean duration of multi-dose delivery system use was 132.1� 125.1

days; 66.5% of the patients previously used multi-dose and 33.5% uni-dose delivery systems (n¼ 734); 78.3% of the

patients were satisfied or very satisfied with the multi-dose delivery system. A significant majority (all p � 0.045) of

patients with a QuickDashV
R
score between [0 to 25[ (66.4%, n¼ 211) and [50 to 75[ (81.8%, n¼ 11) rated multi-dose

delivery system as easy or very easy to open and significantly more subjects in the [0 to 25[ (72%) score group rated

multi-dose delivery system as being better or much better than their previous device (n¼ 211). Significantly (all p< 0.01)

more subjects with available visual acuity results rated multi-dose delivery system as good, better or much better than

their previous dispensing device.

Conclusion: The tested multi-dose delivery system was highly accepted. It is, therefore, suitable for glaucoma patients

with decreased visual acuity and/or dexterity problems. Further studies may be necessary to assess the easiness of use of

this easy-to-grip delivery system.

Keywords

Preservative-free, multi-dose easy-to-grip delivery system, dorzolamide/timolol, glaucoma, real world, ease of use,

patient satisfaction, compliance

Date received: 12 August 2019; accepted: 11 March 2020

Introduction

Glaucoma is one of the three leading causes of blind-

ness in developed countries along with cataracts and

age-related macular degeneration. Primary open-angle

Glaucoma (POAG) is characterised by a progressive

alteration of the optic nerve. The prevalence of

people with glaucoma worldwide will increase to

111.8 million in 2040.1 Glaucoma can occur at all

ages and its prevalence varies between 1% and 4% in

people over 40 and increases with age. The prevalence
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of ocular surface disorders in the aged glaucoma pop-
ulation is estimated between 51% and 59%.2–4

Intraocular pressure (IOP) is the main risk factor for
glaucoma although patients with ocular hypertension
(OHT) may not all develop POAG.5,6

Managing the condition often involves lifelong daily
treatment with, most of the time, eye drops. These
treatments have been reported to cause local side
effects which are more or less severe and which may
cause a deterioration of the patient’s Quality of Life
(QoL). Some side effects comprising inflammation of
the eye surface and conjunctival epithelium dysfunction
may be caused by preservatives, such as quaternary
ammoniums including benzalkonium chloride (BAK),
cetrimide and polyquaternium formulated in these eye
drops.6,7 Consequently, a variety of clinical disorders
including dry eye syndrome, conjunctival oedema or
blepharitis may be caused in addition to ocular surface
disease (OSD). These disorders may also occur after
the use of non- or insufficiently adapted instillation
systems. As a result, sub-optimal treatment compliance
of the patients leading to treatment failure may be
observed.8,9

In order to reduce the impact of OSD and its
causes, various preservative-free (PF) treatments con-
tained in different delivery systems such as uni-doses
(UDs) and multi-doses (MDs) have been devel-
oped.10,11 Currently, PF eye drops are most often pre-
sented in a UD format. However, a study from 2008
reported that elderly patients (aged 80 years and over)
had major problems in administering eye drops using
UD pipettes or MD bottles. The 43% of the patients
using a UD were unable to successfully apply a drop
to the surface of the eye, versus 5% of younger
patients (50–65 years of age) and 11% using MD
had similar problems. Likewise, 27% of the elderly
patients were unable to extract a drop of solution
from the UD device, versus only 5% and 7%, respec-
tively, of patients in the other control groups. These
problems can be partly explained by a lower visual
acuity (VA), but also by dexterity problems.12

Another study confirmed that both age and VA may
impact treatment adherence in glaucoma patients.13

Moreover, poor education on eye-drop instillation
technique, missing adequate information or inade-
quate dispensing systems may worsen treatment
adherence.14–16

Thus, a specific new multi-dose delivery system
(MDDS; Figure 1) was developed and marketed to
improve the potential impact of VA and upper extrem-
ity disability issues. The system was developed to
obtain a calibrated, PF eye drop upon a single push
on the pump. The innovative and effective ergonomics
with the two grips at the bottom and at the top allows
for an easy use by all patients. This novel technology is
expected to improve patient compliance and QoL.

The objective of this retrospective survey was to eval-
uate the patient satisfaction study using a MDDS with
two grips (DuokoptVR /DualkoptVR , Laboratoires Th�ea,
France) containing a PF fixed combination of dorzola-
mide/timolol to control increased IOP in patients with
open-angle or pseudo-exfoliative glaucoma, when a top-
ical beta-blocker monotherapy treatment is not sufficient.

Methods

This international, multicentre, observational, retrospec-
tive and non-interventional study was conducted in real-
life settings between 2016 and 2018 in 315 study sites in
seven European countries (Denmark, Finland, France,
Germany, Norway, Spain and Sweden). The study
respected European and local requirements for the con-
duct of observational studies as well as Good
Epidemiological Practices.17 Prior to participation,
patients consented to participate in the study.

The study planned for at least 1000 suitable adult
patients with a clinically confirmed diagnosis of open-
angle glaucoma, including pseudo-exfoliative
glaucoma, uncontrolled with a topical beta-blocker
monotherapy treatment. Patients had to be treated
and stabilised for at least 28 days using the tested
MDDS, be able to instil eye drops by themselves and
be instructed by the investigators on how to use the
delivery system to instil the drug (Figure 1).

The primary endpoint was the overall proportion of
satisfied and very satisfied patients using the tested

Figure 1. Visual explanation given on how to use the patented multi-dose delivery system.
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MDDS. Secondary endpoints were the evaluation of

the impact of VA or dexterity problems on the patient

satisfaction using a dedicated questionnaire (Quick

DASHVR ).18

The study consisted of a single visit to be performed

at the same time as the scheduled routine visit. During

this visit, the ophthalmologist completed the first part

of the questionnaire about patient demographic and

disease information (including age, gender, visit date,

glaucoma stage), medical history (including year of

diagnosis, previous glaucoma treatment(s) with the

type of the delivery system in MD or UD, date of ini-

tiation of therapy with the MDDS), IOP, measure-

ments since start of use of the MDDS, VA using the

Snellen scale, if performed during the routine visit, and

the use of tear substitutes.
Following this, the patient completed independently

the second part of the questionnaire. This part included

questions about satisfaction regarding the tested deliv-

ery system (easiness to open, handle, squeeze and instil

a drop; global satisfaction vs the previous delivery

system; if the patient was satisfied enough to carry on

using the treatment; compliance and if he or she had

the impression of using the treatment more regularly).
Since monocular vision determines the ease with

which the patient is able to instil eye drops, results

were associated, whenever available, with three levels

of VA: Normal VA ranged from [0.8 to 1.0], mild

vision loss from [0.3 to 0.8[ and moderate/severe

vision loss from [0 to 0.3[.
Moreover, in selected centres, patients completed

the modified QuickDASHVR self-questionnaire. It is

comprised of 11 questions regarding daily tasks, house-

work, leisure, work, pain in shoulder-arm-hand, symp-

toms and quality of sleep. The calculated score allowed

to classify patients into four equal subgroups from [0 to

100]; 0 corresponded to a high dexterity and 100 to a

very low dexterity; impairment categories were associ-

ated with the easiness of use of the tested MDDS. At

sites where the QuickDASHVR questionnaire was used,

some patients with score over 50 were considered

heavily impaired concerning their dexterity that may

impact their capacity to instil their eye drops

themselves.
Any adverse events, as well as ocular signs or symp-

toms that were considered to be related to the device or

the contained treatment, were to be recorded by the
ophthalmologist according to the current local proce-
dures for reporting adverse drug reactions for mar-
keted treatments.

Quantitative variables were described in terms of
mean, standard deviation, median and extreme
values. Qualitative variables were described in terms
of absolute frequency and percentage by
category. For both qualitative and quantitative end-
points, 95% confidence intervals (CIs) were calculated.
Demography and risk factors only were described. The
association between patient-reported symptoms
between glaucoma treatment instillations and the oph-
thalmologist’s assessment of patients’ ocular signs,
demography and risks factors was assessed using a uni-
variate statistical analysis (logistic regression and ordi-
nal logistic regression). Results were presented, when
appropriate, by means of odds ratio with 95% CIs and
corresponding p values. Mean IOP values were calcu-
lated based on IOP measurements recorded since the
start of use of the MDDS.

Results

From the 1032 collected questionnaires, 788 were suit-
able for statistical analysis and were considered as the
Full Analysis Set (FAS) (Table 1). In all, 241 question-
naires were excluded from the statistical analysis
because the delivery system was used for less than 28
days and 3 questionnaires for other reasons.

For accuracy reasons, and as this was a retrospective
and non-interventional study conducted in real-life set-
tings, investigators might not have reported all infor-
mation for all patients as requested by the
questionnaires. Thus, for each item, percentages and
number of patients are based on the number of avail-
able replies.

Patient and disease characteristics

The overall mean age of patients was 68.1� 12.1 years.
Mean time since diagnosis of glaucoma or OHT was
8.5� 7.7 years and mean duration of use of the tested
MDDS was 132.1� 125.1 days. The majority (43.8%)
had an early (<6 dB) glaucoma. In total, 66.5% had
used previously MD and 33.5% patients UD delivery
systems.

Table 1. Inclusion by country.

Country Germany Denmark Spain Finland France Norway Sweden Total

n 267 23 189 8 240 26 35 788

% 33.9% 2.9% 24.0% 1.0% 30.5% 3.3% 4.4% 100.0%
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The modified QuickDASHVR questionnaire was com-
pleted by 268 patients: 79.1% had a score of [0 to 25[,
16.8% a score of [25 to 50[, 4.1% had a score of [50 to
75[, and none of the patients had a score of [75 to 100].

VA data were available for 685 patients, of those
47.9% had normal vision (�0.8), 33.3% had mild
vision loss (0.3–0.8) and 18.9% had moderate to
severe vision loss (<0.3) in the worse eye.

Patient satisfaction

Overall satisfaction.

In total, 78.4% of the patients rated the tested MDDS
as good, better or much better than their previous
delivery system, 78.3% were satisfied or very satisfied
with the tested delivery system and 82.8% stated that
they would continue or probably continue using the
tested delivery system (Table 2).

Overall satisfaction of use.

When asked, 75.5% of the patients declared being sat-
isfied or very satisfied with the easiness of opening and
76.5% stated that the tested MDDS was easy or very
easy to handle. Overall, 70.2% indicated that squeezing
and obtaining a drop with the tested MDDS was the
same as or easier compared to previous glaucoma treat-
ments, and 73.5% reported that the drop was easy or
very easy to instil (Table 3).

Satisfaction of patients having previously used UD or MD

delivery systems.

A total of 84.5% of the patients having previously used
UD and 71.3% having previously used MD delivery
systems rated the tested MDDS as easy or very easy

to open. Overall, 81.6% having previously used UD
and 74.4% having previously used MD eye drops

assessed the test delivery system as easy to very easy
to handle. Squeezing and obtaining a drop was the

same or was easier compared to their previous UD
treatment for 79.3% and for 58.5% who previously

used MD delivery systems (Table 4).
The univariate logistic regression model showed that

both age-related disease such as dexterity issues and

type of previously used delivery systems impacted
patient satisfaction (both p� 0.05) significantly.

Impact of dexterity on patient satisfaction

There were more patients with a QuickDASHVR

(n¼ 211), score between [0 to 25[ (66.4%) and [50 to
75[ (81.8%), that rated the tested delivery system easy

or very easy to open (p� 0.05), and significantly more
subjects in the [0 to 25[ (72%) score group rated the

tested delivery system as the same, better or much

better than their previous device (p� 0.05). Even
though there was no statistically significant difference

for handling, squeezing, obtaining a drop and instilla-
tion, all patients except those in the group [25 to 50[

for squeezing and obtaining a drop stated that the
tested MDDS was easier or much easier to use

(Table 5).

Impact of level of VA on patient satisfaction

Overall 78.3% of patients (614, all p< 0.01) rated the
tested MDDS as same, better or much better than their

previous dispensing device. Even though not

Table 2. Overall patient satisfaction.

Question Answer Total

Overall, how would

you rate the delivery

system compared to

your previous eye

drop?

n 762

Same, better or

much better

598 (78.4%)

Less or much less 164 (21.5%)

Overall, are you satis-

fied with the deliv-

ery system bottle?

n 784

Satisfied or very

satisfied

614 (78.3 %)

Unsatisfied or very

unsatisfied

170 (21.7%)

Based on your satis-

faction, are you

going to carry on

using the delivery

system?

n 783

Yes or probably yes 648 (82.8%)

No or probably no 135 (17.2%)

Table 3. Patient satisfaction of use.

Question Answer Total

Is the delivery system

bottle easy to open?

n 782

Very easy or easy 590 (75.5%)

Difficult or very

difficult

192 (24.5%)

How do you consider

the handling of the

delivery system?

n 783

Very easy or easy 599 (76.5%)

Difficult or very

difficult

184 (23.5%)

Is it easy to squeeze

and obtain the drop?

n 784

Very easy or easy 550 (70.2%)

Difficult or very

difficult

234 (29.8%)

Is it easy to instil a

drop with the deliv-

ery system

n 784

Very easy or easy 576 (73.5%)

Difficult or very

difficult

208 (26.5%)
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significant, more patients stated that, based on their

satisfaction, they would carry on using the tested

MDDS (Table 6).

Ophthalmologists’ satisfaction

Overall, 97.2% of the ophthalmologists were satisfied

or very satisfied with the tested MDDS.

Compliance

According to the ophthalmologists (n¼ 786), 51.1% of

the patients and 60.2% according to the patients them-

selves never forgot to use the delivery system, 20.2%

forgot to use the MDDS up to two times per month

and 19.6% forgot for more than twice per month their

treatment. A total of 39% of patients declared using

Table 4. Patient perception of easiness of use according to the previous type of eye-drop device.

Question Answer

p value

Multi-dose

(N¼ 488)

Uni-dose

(N¼ 246)

Chi-square

test

Is the delivery system easy to

open?

n 484 245 <0.001*
Very easy or easy 345 (71.3%) 207 (84.5%)

Difficult or Very difficult 139 (28.7%) 38 (15.5%)

How do you consider the

handling of the delivery

system?

n 484 245 0.028*

Very easy or easy 360 (74.4%) 200 (81.6%)

Difficult or very difficult 124 (25.6%) 45 (18.4%)

Is it easy to squeeze and

obtain the drop?

n 335 164 <0.001*
Same or easier 196 (58.5%) 130 (79.3%)

Less easy 139 (41.5%) 34 (20.7%)

Is it easy to instil a drop with

the delivery system?

n 485 245 0.363

Very easy or easy 353 (72.8%) 186 (75.9%)

Difficult or very difficult 132 (27.2%) 59 (24.1%)

*Differences were significantly in favour of multi-dose delivery system compared to uni-dose.

Table 5. Patient perception of easiness of use based on QuickDASHVR questionnaire scoring.

Score [0, 25[

(N¼ 212)

Score [25, 50[

(N¼ 45)

Score [50, 75[

(N¼ 11) p value

Is the delivery system bottle

easy to open?

n 211 45 11 0.045*

Very easy or easy 140 (66.4%) 22 (48.9%) 9 (81.8%)

Difficult or very difficult 71 (33.6%) 23 (51.1%) 2 (18.2%)

How do you consider the

handling of the delivery

system?

n 211 45 11 0.232

Very easy or easy 145 (68.7%) 25 (55.6%) 7 (63.6%)

Difficult or very difficult 66 (31.3%) 20 (44.4%) 4 (36.4%)

Is it easy to squeeze and obtain

the drop?

n 212 45 11 0.122

Same or easier 123 (58.0%) 20 (44.0%) 7 (63.6%)

Less easy 89 (42.0%) 25 (55.6%) 4 (36.4%)

Is it easy to instil a drop with

the delivery system?

n 212 45 11 0.647

Very easy or easy 134 (63.2%) 26 (57.8%) 6 (54.5%)

Difficult or very difficult 78 (36.8%) 19 (42.2%) 5 (45.5%)

Overall, how would you rate

the delivery system com-

pared to your previous eye

drop?

n 211 44 11 0.043*

Same or better or much better 152 (72.0%) 26 (59.1%) 6 (54.5%)

Less or much less 59 (28.0%) 18 (40.9%) 5 (45.5%)

Based on your satisfaction, will

you continue using the new

delivery system?

n 212 45 11 0.148

Yes or probably yes 163 (76.9%) 29 (64.4%) 7 (63.6%)

Probably no or no 49 (23.1%) 16 (35.6%) 4 (36.4%)

*Differences were significantly different between disability levels.
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their eye drops more regularly, since having switched to

the tested MDDS system.

Concomitant use of tear substitutes

According to the patients (n¼ 770), 57.0% used tear sub-

stitutes, of those 31.4% stopped or decreased their con-

comitant use since having switched to the tested MDDS.

IOP

The mean IOP remained unchanged during the study

(Supplementary Table 1).

Safety

Overall, 10 out of the 1032 patients (0.97%) who tested

the MDDS reported 17 related, non-serious adverse

events; 3 patients reported more than one event, and

3 patients withdrew from the trial due to adverse

events. Eleven adverse events had resolved; the infor-

mation was missing for 6 adverse events. No adverse

events were reported with the use of the bottle.
Eye discomfort (five events) and decreased lacrima-

tion (three events), foreign body sensation, irritation,

pruritus, hypersensitivity, hyperaemia, dry eye,

oedema and erythema were the most often reported

adverse events.

Discussion

This retrospective, international and non-

interventional study assessed for the first time the eas-

iness of use of a specifically developed patented and

ergonomic MDDS, in considering VA, dexterity and

global satisfaction of patients with glaucoma.
While safe and effective topical treatments for glau-

coma exist, insufficient treatment compliance may

impact on the treatment success.15 Patients with

instilling problems of their topical glaucoma medica-

tion due to vision or dexterity problems are acknowl-

edged to be at higher risk for poor compliance,

frequent medication switching and, ultimately, sur-

gery.13 Several clinical studies evaluating patient satis-

faction with their glaucoma treatment have been

conducted in the past.19–21 However, all of these studies

only focused on the patient’s satisfaction regarding the

clinical safety through reported symptoms and adverse

events. Patient satisfaction and treatment compliance

in glaucoma patients is not only related to experienced

symptoms of treatment but also to the type of drug

delivery system.12,16 Glaucoma occurs at any age, and

in real-world conditions, glaucoma patients suffer from

often vision problems and sometimes, if aged, from

upper extremity disabilities, especially of their hands

and fingers, thereby making the use of MD or UD

dispensing devices difficult.12,22–24 These physical dis-

abilities may lead to decreased treatment compliance

and thus to a lower clinical efficacy. Therefore, propos-

ing a specifically developed delivery system was

expected to improve patient satisfaction, treatment

compliance and treatment outcome.
The present patient questionnaire reports satisfac-

tion results for opening, using, handling, squeezing

and obtaining a drop, as well as for instilling eye

drops using a specific delivery system. Overall, high

satisfaction of use compared to previously used MD

or UD delivery systems was observed. The univariate

logistic regression model showed that age and type of

previously used device systems significantly impact

patient satisfaction (both p� 0.05). However, the com-

parison to the previous dropper with different levels of

VA and dexterity problems impacted patients’ satisfac-

tion. The reason for the overserved dissatisfaction may

potentially reside in the incapacity of certain patients to

use any instillation device themselves despite the fact

Table 6. Patient satisfaction with the tested delivery system based on assessed Visual Acuity.

Question Answer

Severe vision

loss (N¼ 112)

Moderate vision

loss (N¼ 17)

Mild vision

loss (N¼ 228)

Normal

vision (N¼ 328) p value

Overall, how would

you rate the delivery

system compared to

your previous eye

drop?

n 100 15 222 324 <0.001*
Same or better

or much better

74 (74.0%) 10 (66.7%) 172 (77.5%) 272 (84.0%)

Less or much less 26 (26.0%) 5 (33.3%) 50 (22.5%) 52 (16.0%)

Based on your satis-

faction, will you

continue using the

new delivery

system?

n 112 17 225 327 0.120

Yes or probably yes 93 (83.0%) 13 (76.5%) 181 (80.4%) 285 (87.2%)

Probably no or no 19 (17.0%) 4 (23.5%) 44 (19.6%) 42 (12.8%)

*The difference was significantly different between multi-dose delivery system and uni-dose.
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that the study required the inclusion of patients being

able to instil themselves their treatment which obvious-

ly was not respected for a certain number. We could

have excluded these patients from the statistical analy-

ses; however, for accuracy reasons, we preferred pre-

senting these data. Despite this, results confirm that the

tested MDDS may be suitable for most of the patients,

providing high patient satisfaction and high treatment

adherence.
Patient-reported treatment compliance with the

tested MDDS was high (60.2%); 31.4% of patients

having used tear substitutes decreased or even stopped

their use after the switch to the tested MDDS, which

may result in an improved QoL. The patients’ capabil-

ity to correctly use their MD eye-drop delivery system

is key to treatment adherence and ultimately to treat-

ment efficacy. Results from this study confirm that

specifically adapted MDDS, such as the patented one,

increases the patient’s satisfaction of use, leads to

improved treatment compliance, and reduces or stops

the use of tear substitutes, thus potentially improving

efficacy.
In conclusion, the tested MDDS is highly accepted

in the studied population and is a suitable choice for a

fixed-combination glaucoma therapy. Further studies

may be necessary to assess the easiness of use of this

easy-to-grip delivery system in patients with greater

disability to instil or having severe problems in instil-

ling their eye drops themselves.
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