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Abstract: While safe and effective treatments for glaucoma exist, their effectiveness is
compromised by poor compliance. Patients who have problems with their topical glaucoma medi-
cation are acknowledged to be at higher risk for poor compliance, frequent medication switch-
ing, and surgery. Patient satisfaction with therapy and its associated benefits have until recently
taken second place to efficacy. The present study is a transverse cross-sectional epidemiological
survey among glaucoma patients receiving therapy with prostaglandin analogs. The primary
objective was to determine and characterize patient satisfaction with glaucoma therapy, and
the secondary objective was to identify factors that may contribute to poor patient satisfaction.
Ophthalmologists in the Netherlands included 199 patients and 164 were analyzed. Patients were
predominantly elderly with early, primary, open angle glaucoma. Eighty-nine percent of them
stated they were satisfied or very satisfied with their treatment. However, signs of ocular surface
disorder on ophthalmological examination were evident in 44% of patients, corneal fluorescein
staining was positive in 28% of patients, and 38% of patients were using tear substitutes. The
prevalence of blepharitis/meibomian gland dysfunction and dry eye was more than twice as
high after the commencement of therapy compared with before therapy. Univariate analysis
revealed that patient dissatisfaction with their glaucoma therapy was statistically significantly
(P<0.001) associated with the presence of ocular surface disease, hyperemia, ocular signs,
symptoms upon and between instillation, and the use of tear substitutes. Apparently, patients in
the present study are satisfied with their treatment; 89% expressed satisfaction compared with
only 11% who professed dissatisfaction. The results suggest that even if local adverse events
and ocular surface disease, in particular, contribute to glaucoma patient dissatisfaction, only a
minority of patients expressed such dissatisfaction. At the time of the study, most (94%) of the
patients included were receiving preserved preparations. Further studies should evaluate the
influence of preservative on patient satisfaction.

Keywords: prostaglandin analogs, cross-sectional study, compliance, adherence, ocular surface
disease, dry eye, meibomian gland dysfunction

Introduction
Chronic and potentially sight-threatening damage to the optic nerve can be prevented
in glaucoma patients by the effective reduction in intraocular pressure. A number of
studies have revealed the extent of poor compliance with glaucoma medication'* and
the degree to which such poor compliance may contribute to progression of the illness,’
despite the availability of a range of topical medications that are effective and without
significant systemic adverse effects.

As with other insidious but symptomless conditions such as hypertension and type 2
diabetes, patients need sufficient encouragement and information from their practi-
tioner as well as effective, convenient, and acceptable medications. However, studies
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to date on interventions designed to improve compliance do
not appear to be encouraging.® Given the serious sequelae
of glaucoma and the acknowledged imperfect compliance
with therapy, providing patients with satisfactory medication
would seem to be a worthwhile objective.

Patient satisfaction with their treatment is acknowledged
to be an important factor in ensuring adherence with treat-
ment regimes and cooperation with medical practitioners.’
Patient satisfaction, particularly from the tolerability
standpoint, has not been a priority, although methodologies
have been developed for assessing patient satisfaction,®’
patient-reported outcomes from glaucoma treatment, and
measurement of the degree of adherence, sometimes using
electronic devices.!®!! A prospective cohort study among
2,541 subjects suggested that 80% of patients were satisfied
or very satisfied with their treatment.'> Another prospective
observational study identified a number of factors that were
predictive of patient satisfaction with glaucoma treatment. '3
Nevertheless, problems with glaucoma medication are com-
mon, and patients who report problems are less likely to be
adherent to their medication regime.'#1¢

The most recent generations of glaucoma medications
are generally without systemic adverse events, and local
tolerability is the factor most likely to compromise compli-
ance. Various manifestations of ocular surface disease and
hyperemia are the most common adverse events of topical
medication, the latter very often associated not only with the
active ingredient in the eye drops but also with preservative
frequently added to prevent bacterial contamination.!” The
objective of the present study is to quantify the degree of
patient satisfaction with glaucoma treatment and identify
factors that may influence it with particular regard to ocular
surface disease.

Methods

The study comprised a multi-center, international (Belgium,
the Netherlands, UK), cross-sectional epidemiological survey
in patients suffering from glaucoma treated with prosta-
glandins. The surveys in the Netherlands were conducted
between January 2013 and December 2013, although the
study continues in other countries. The preliminary results
presented here are from the 21 sites across the Netherlands
in which investigators recruited their next 10 consecutive
glaucoma patients. Adult male or female outpatients suffer-
ing from glaucoma or ocular hypertension, currently being
treated with prostaglandins (regardless of which specific
prostaglandin was being used, the duration of treatment,
or if they were concurrently receiving another glaucoma

medication), were eligible for inclusion. There were no
specific exclusion criteria.

Ethical approval
Because no treatment interventions were required, this obser-
vational survey lies beyond the scope of the International
Conference of Harmonization directives. However, the study
was undertaken according to the International Epidemiological
Association Good Epidemiological Practice guidelines.'®
The local ethical committees of the participating inves-
tigators approved the study.

Demographic information/medical history
Data were collected on sex, age, ophthalmological and
other medical history, duration, type, and the stage (ocular
hypertension, early glaucoma [<6 dB], moderate glaucoma
[6-12 dB], severe glaucoma [>12 dB]) of glaucoma.
Intraocular pressure was measured. Patient records were used
in combination with direct questioning of patients to obtain
answers to the questionnaire.

Primary parameter

The primary objective was to determine the degree of satisfac-
tion among glaucoma patients currently being treated by prosta-
glandin analogs, in general ophthalmological practice. Patients
were questioned by their ophthalmologist regarding their degree
of satisfaction and tolerability with their current medication
(very satisfied, satisfied, unsatisfied, very unsatisfied).

Secondary parameters

Visual analog scale

Patients evaluated the tolerability of their current glaucoma
medication on a 0—100 visual analog scale (0= very poor
tolerability, 100= very good tolerability).

Current treatment and treatment switches

The nature of the patient’s current treatment and its duration
were collected. In addition, the treating ophthalmologist
collected information on the patient’s previous treatments
and the reasons for switching (insufficient efficacy, patient
request, local tolerability, insufficient compliance, systemic
tolerability, other). In addition, current and previous treat-
ments were identified as preserved or preservative free.

Symptoms upon and between instillation

Patients were asked about local symptoms experienced upon
instillation of their current topical glaucoma medication
(no symptoms, pain or discomfort, blurred vision).
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Patients were asked to identify any local symptoms between
instillations of their glaucoma medication (no symptoms,
watering, crusts on eyelashes, tingling, photophobia, dry
eye sensation, itching, foreign body sensation, red eye,
burning).

Ophthalmological examination and tear film
break-up time
Investigators performed a slit-lamp ophthalmological exami-
nation and recorded the severity of ocular signs (lid redness,
lid swelling, lid scale or crusts, conjunctival hyperemia,
chemosis, positive corneal fluorescein staining, positive
conjunctival fluorescein staining) on a 0—3 scale (0= absent,
1= mild, 2= moderate, 3= severe).

Tear film break-up time was measured by the ophthal-
mologist using their usual technique.

Ocular surface disease

The investigator recorded whether the patient had experienced
ocular surface disease during their glaucoma treatment, and if
so, what disease (blepharitis/meibomian gland dysfunction,
dry eye, eczema, rosacea, allergic conjunctivitis, or other)
and at what degree of severity (mild, moderate, severe).
Information was obtained from patients records where pos-
sible or from direct questioning.

Use of topical ocular therapy

The investigator recorded whether the patient was currently
using any other topical ocular treatment (tear substitutes,
anti-allergic eye drops, other).

Statistical analysis
Quantitative variables will be described in terms of mean,
standard deviation and median, and range where appropriate.
Univariate analysis was used to identify relationships between
patient satisfaction and other study parameters. The }? test,
Fischer’s exact test, Student’s #-test, and Wilcoxon signed-
rank test were used for group comparisons as appropriate.
The present report describes the results from the
Netherlands.

Results

Patient disposition

A total of 199 patients were recruited of whom 35 were
excluded because they were not currently receiving treatment
with a prostaglandin. The analysis set included all those
patients entered after January 2, 2013 who provided primary
endpoint data and who took a prostaglandin analog.

Demographics

Patients were predominantly elderly with 76.9% being
60 years of age or older and only 0.6% being younger than
40 years of age. They were approximately evenly distrib-
uted between sexes. Primary glaucoma was by far the most
frequent diagnosis (greater than 90%). The great majority
of patients with primary glaucoma had the open angle type
(greater than 95%), while those with secondary glaucoma
were distributed approximately equally between pigmentary,
exfoliative, and other types. The mean time since diagnosis
was 8.6 years with a large range from recently diagnosed
patients to those having been treated for more than 40 years.
The mean intraocular pressure was 17.6 and 17.2 in the right
and left eyes, respectively, reflecting effective treatment of
glaucoma, although some patients had intraocular pressures
well outside the normal range. Most patients suffered from
early glaucoma (<6 dB). More than half of the patients
reported at least one medical history event, most commonly
cataract surgery (39.6%); 9.1% had undergone surgery for
glaucoma and 17.1% were diabetic (Table 1).

Current treatment

Patients’ ongoing treatment at the time of the study was with
prostaglandin analogs as monotherapy or as a component
of multi-therapy, with the largest proportion using latano-
prost (Figure 1). The duration of the current treatment was
2.2+2.9 years, though some patients had been using their
current therapy for up to 15 years. Monotherapy accounted
for more than half of all ongoing treatment.

Table | Demographics and baseline characteristics

Clinical Ophthalmology 2015:9

Parameter Value
N (entered/analyzed) 164/133
Age (years)
18-39 0.60%
40-49 10%
50-59 12.50%
60-69 27.50%
70-79 34.40%
>80 15%
Sex (M/F) 46%154%
Time since diagnosis of glaucoma
or ocular hypertension (years) (N=133)
Mean + SD 8.618.4
Median 6
Range 0-42
Intraocular pressure (mmHg) Right eye Left eye
N 152 152
Mean = SD 17.6£5.6 17.2£5.5
Median 16 16
Range 846 842
Note: N=164 for each parameter unless otherwise stated.
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% patients

Bimatoprost 0.01

Bimatoprost 0.03

Latanoprost

Tafluprost (preservative free)

Travoprost

Latanoprost + timolol

Travoprost + timolol

Bimatoprost + timolol

Beta-blocker

Fixed combination carbonic anhydrase
inhibitor/beta-blocker

Carbonic anhydrase inhibitor

Alpha 2 agonist

Fixed combination alpha 2 agonist/beta-blocker

Other glaucoma treatment

Figure | Patients’ current glaucoma treatment (N=164).

Primary efficacy variable

Overall 89% of patients were either satisfied (67.7%) or
very satisfied (21.3%) with their treatment. Only 11% were
unsatisfied, and none were very unsatisfied.

Secondary efficacy variables

Visual analog scale

The mean score on the 0-100 visual analog scale that was
used to assess tolerability was 76.4+17.5 mm.

Treatment switch

More than 70% of patients had switched medication at some
point during their glaucoma therapy. Treatment switches
occurred at a mean of 1.6 times per patient, though some

reported much more frequent switches (up to 10 times).
The reason for switching treatment was most commonly
lack of efficacy (56%), although almost one-quarter of
patients reported switching treatment due to poor local
tolerance. Most patients had previously received therapy
with prostaglandin analogs (mono- or bitherapy), most com-
monly latanoprost, although a substantial number received
a beta-blocker (22%); no other treatment had been used by
more than 10% of patients (Table 2).

Symptoms upon and between instillation

More than one-quarter (27.4%) of patients suffered pain or
discomfort upon instillation of their eye drops, and a further
5.5% had blurred vision. In all, 47.4% of patients reported a
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Table 2 Duration of previous treatment and number of treatment
changes experienced by subjects

Total (N=164)
Duration of previous treatment (years)
N 137
Mean (SD) 8.618.0
Median 7
Range 0-42
Number for treatment changes
N 159
Mean (SD) l.6x1.7
Median |
Range 0-10
At least one reason for treatment 73.80%
change reported (N=121)
Insufficient efficacy 55.50%
Local intolerance 23.80%
Systemic intolerance 3.00%
Patient’s request 4.90%
Insufficient compliance 3.70%
Other 6.10%
Previous therapy
Monotherapy 66.90%
Bitherapy 33.10%
Tritherapy 0%
Quadtherapy 0%
Ongoing therapy
Monotherapy 51.80%
Bitherapy 28%
Tritherapy 16.50%
Quadtherapy 5.70%

Note: N=164 for each parameter unless otherwise stated.

variety of symptoms, including tingling, watering, photopho-
bia, and burning (Figure 2), but almost half had no symptoms
between instillations.

Ophthalmological examination and tear film
break-up time

Ophthalmological examination revealed a high frequency
of ocular signs, including conjunctival hyperemia (47%),

lid redness encrustation, and swelling and chemosis
(Figure 3).

Tear break-up time was most frequently in the range of
5-10 seconds (60.7%), but was less than 5 seconds in more
than 10% of patients. However, this parameter was measured
only in a limited number (31%) of patients.

Fluorescein staining

More than one-quarter of eyes tested were positive for corneal
fluorescein staining (28.3%). Positive tests for conjunctiva
were less common (14.5%).

Ocular surface disease

Ocular surface disease was identified in 44% of patients;
although it was mild in around two-thirds of patients (67.3%),
moderate and even severe ocular surface disease was diag-
nosed in 28.8% and 3.8% of patients, respectively. The
prevalence of ocular surface disease before the commence-
ment of glaucoma treatment and after treatment is illustrated
in Figure 4, which shows that the incidence of blepharitis/
meibomian gland disorder and dry eye was uncommon before
glaucoma treatment and more than doubled after the com-
mencement of therapy.

Use of topical ocular therapy

More than one-third (37.7%) of patients were using a mean
of 3.3%1.1 drops of tear substitutes per day, and the major-
ity of them were using preserved eye drops (55.8%). Use of
anti-allergic eye drops and other ocular topical treatments was
reported in only small numbers of patients (Table 3).

Ocular surface disease analyzed by patient subgroup
Univariate analysis of a number of parameters according to
whether patients were satisfied with treatment or not identified

% patients
10 15 20 25

Watering

Crust on eyelashes
Tingling

Photophobia

Dry eye sensation
Itching

Foreign body sensation
Red eye

Burning

Figure 2 Proportion of patients experiencing symptoms between eye drop instillations (N=164).
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Figure 3 Proportion of patients exhibiting ocular signs at ophthalmological examination (N=164).

several parameters associated with patients who were dissatis-
fied with their glaucoma treatment. The factors significantly
associated with dissatisfaction with glaucoma treatment
included presence of ocular surface disease, hyperemia, ocular
signs, symptoms on or between instillations of glaucoma treat-
ment, and use of tear substitutes. Factors not associated with
patient dissatisfaction included age, sex, stage of glaucoma,
ocular hypertension, duration of first treatment, duration of last
treatment, number of previous treatments, and presence of posi-
tive corneal or conjunctival fluorescein staining (Table 4).

Multivariate analysis showed that having an ocular
surface disease increases the proportion of dissatisfaction
(OR=6.47).

Discussion

An association between glaucoma and ocular surface disease
is particularly unfortunate since both increase in prevalence
with age. However, a number of studies have shown that
ocular surface disease is more common in patients taking
glaucoma medication than in the population in general.!>%2

In particular, multivariate analysis in a recent study in 516
glaucoma patients showed that factors associated with the
severity of ocular surface disease included age, number of
daily eye drops, switches in treatment caused by local intoler-
ance, and the severity of the underlying disease.”

Apparently, patients in the present study are satisfied with
their treatment; 89% expressed satisfaction compared with
only 11% who professed dissatisfaction. The results from
the visual analog scale support this contention. On the other
hand, more than 80% had switched therapy at some point,
some up to 10 times, and while lack of efficacy was the most
common reason, nearly one-quarter switched because of poor
local tolerance.

The study presents significant evidence that ocular surface
disorder may be widespread in this patient population; more
than 25% of the group had pain or discomfort on instillation
and around half also reported symptoms between instilla-
tions. Ocular signs on clinical examination were present in
significant numbers of patients with 47% having hyperemia
and more than one-quarter having positive corneal staining.

u Symptoms present before commencement of glaucoma therapy

507 g Symptoms present after commencement of glaucoma therapy

-—_.

40+
7]
T 30
2
®
o 20-
X
10+
04 .  ——
MGD/ Dry eye
blepharitis

Eczema

Rosacea Conjunctivitis  Other

Figure 4 Proportion of patients reporting symptoms before and after the commencement of glaucoma therapy (N=164).

Abbreviation: MGD, meibomian gland dysfunction.
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Table 3 Use of additional topical ocular therapy

Parameter Value
Tear substitutes (N=154)
Not used 62.30%
Used 37.70%
Preserved 55.80%
Unpreserved 44.20%
Drops/day (mean) 3.3%1.1
Anti-allergic eye drops (N=127)
Not used 95.30%
Used 4.70%
Other topical treatments (N=126)
Not used 98.40%
Used 1.60%

Note: N=164; multiple responses are possible.

Ocular surface disease was observed at clinical examination
in 44% of patients. Perhaps most tellingly, the incidence of
blepharitis/meibomian gland dysfunction and dry eye was
twice as high after the commencement of glaucoma treatment
as before. At the time of the study, the great majority (more
than 90%) of topical glaucoma treatments contain preserva-
tives suspected to be the cause of ocular surface disorder.!”
More than one-third of the patients were using tear substitutes,
presumably to treat symptoms of ocular surface disease (ironi-
cally, such tear substitutes themselves contain preservatives).
Finally, although only a minority of patients expressed dissat-
isfaction with their treatment, univariate analysis showed that
dissatisfaction was significantly associated with hyperemia
and, in particular, ocular surface disease. The presence of ocu-
lar surface disease, ocular signs, and the use of tear substitutes
were all associated with patient dissatisfaction.

The results of the present study are generally in accord with
those of two other significant studies of patient satisfaction
with glaucoma treatment. Kerr et al'? found a similar propor-
tion of glaucoma patients were satisfied or very satisfied with
their treatment (80%), but the factors that were most strongly

associated with satisfaction were frequency of drop use, sub-
jective convenience, and ease of administration — factors that
were not assessed in the present study. Regression models ina
study by Day et al'® indicated that the factors most associated
with patient satisfaction were effectiveness, ocular irritation,
conjunctival hyperemia, and ease/convenience of use.

The question may therefore be asked as to why patients
profess satisfaction with their therapy in the face of a burden
of local toxicity? Part of the answer may lie in the com-
mendable educative efforts made by ophthalmologists in
stressing the importance of reducing intraocular pressure to
their patients. Perhaps also to the fortitude of patients who
appear ready to tolerate a degree of discomfort in avoiding
risks to their sight from glaucoma. Against this, however,
has to be set the well-known poor compliance and persis-
tence with glaucoma therapy. The population of patients
considered in this study was currently in contact with their
ophthalmologist and had recently consulted. They may not,
therefore, be fully representative of a more general popula-
tion of patients with raised intraocular pressure that includes
recidivist non-compliers and patients who had stopped using
their eye drops. In addition, the great majority (94%) of the
treatments used by patients in the current study contained
preservatives that, as well as being responsible for much of
their toxicity, may cause a degree of local corneal anesthesia
that masks symptoms of ocular surface disease.?**> Question-
ing patients regarding adverse effects of glaucoma treatment
may, therefore, be an unreliable means of establishing the
presence of ocular surface disease associated with glaucoma
treatment. Such occult ocular surface disease may have seri-
ous consequences if allowed to develop over the extended
time scales required in glaucoma treatment.

Treatment switching is a common feature of long-term
glaucoma therapy; in the present study, 23.8% of patients
reported switching therapy. Of the 74% who reported at least

Table 4 Parameters with significant association with patient satisfaction (univariate analysis)

Parameter Subgroup Patient satisfied Patient unsatisfied P-value,
(N=146), n/N (%) (N=18) 2 test

Presence or not of ocular No 87/89 (97.8%) 2/89 (2.2%) <0.001

surface disease Yes 54/70 (77.1%) 16/70 (22.9%)

Presence or not of hyperemia No 82/84 (97.6%) 2/84 (2.4%) <0.001
Yes 59/75 (78.7%) 16/75 (21.3%)

Presence or not of ocular signs No 55/55 (100.0%) <0.001
Yes 84/102 (82.4%) 18/102 (17.6%)

Presence of symptoms upon No 107/108 (99.1%) 1/108 (0.9%) <0.001

glaucoma medication instillation Yes 33/50 (66.0%) 17/50 (34.0%)

Presence of symptoms between No 81/81 (100.0%) <0.001

glaucoma medication instillations Yes 55/73 (75.3%) 18/73 (24.7%)

Use of tear substitutes No 86/89 (96.6%) 3/89 (3.4%) <0.001
Yes 46/59 (78.0%) 13/59 (22.0%)

Notes: n=patients satisfied or unsatisfied, N=number of patients analyzed.
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one reason for switching, local intolerance was responsible in
32% of cases, suggesting that this is an important generator
of treatment switches.

Ninety-four percent of glaucoma treatments used by
patients in this study contained preservatives, and such pre-
servatives have well-documented ocular toxicity.!” Now that
preservative-free prostaglandin eye drops are available and
have been shown to improve tolerability,?*2® it will be of inter-
est to review patient satisfaction in future studies when such
preservative-free preparations are more widely deployed.

More than one-third of patients used tear substitutes, pre-
sumably for symptoms of dry eye. However, more than half
of these tear substitutes containing preservatives similar or
identical to those in the patient’s glaucoma medication could
have been responsible for the dry eye symptoms in the first
place. Given the wide range of preservative-free glaucoma
medications and tear substitutes available at the modest cost,
this seems to be an unnecessary risk to the health of patients’
ocular surface.

The significant incidence of dry eye and meibomian gland
dysfunction in older subjects suggests that consideration of
the use of tear substitutes is also appropriate. Artificial tears,
used by more than one-third of patients in the present study,
frequently contain preservatives, and more than half of the
patients using tear substitutes in this study were using preserved
products, despite International Dry Eye WorkShop (DEWS)
2007 suggesting that preservative-free preparations were the
“single most critical advance in the treatment of dry eye.””

Although a number of guidelines for glaucoma make
reference to the possible deleterious effects of preservatives
in glaucoma medication, and suggest that preservative-
free alternatives be considered, particularly where patients
experience tolerability problems, none yet make specific
recommendations that preservative-free preparations be
used more generally.***> The European Medicines Agency
advises that preserved eye drops should be avoided in patients
undergoing long-term treatment, such as glaucoma.™

Overall, it seems remarkable that ocular surface disease
is widespread among patients, the great majority of whom
profess to be satisfied with their treatment. Ophthalmologists
are clearly being effective in stressing the importance of the
medication to their patients; perhaps, a degree of corneal
anesthesia induced by preservatives also contributes to this.
Despite the patients’ apparent satisfaction with their glau-
coma treatment, closer inspection reveals significant levels
of ocular surface disease and other tolerability issues. This
suggests that merely enquiring about adverse effects offers
the risk of missing a diagnosis of ocular surface disease with
possible serious consequences.

Several lines of evidence now suggest that at least some
of this poor tolerability is likely to be associated with the
use of preserved medication that could be readily avoided
by a switch to one of the preservative-free medications now
available. Given the common acceptance that preservatives
should be avoided, as far as possible, in food and cosmetics,
persuading patients to use preservative-free eye drops would
not appear to be overly challenging.
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