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Abstract

Purpose To examine trends and demographic
factors affecting persistence with ocular
hypotensive therapy, from a period

before prostaglandins were available

to when they were the most common

therapy.

Methods Computerised patient records from
94 general practices across the Unitd Kingdom,
identified 5670 registered patients newly
prescribed an ocular hypotensive drug
(1993-2005). Persistence was defined as
continuing therapy without a 90-day gap in
prescription for (i) any ocular hypotensive and
(ii) initial monotherapy. Time to failure with
the treatment was compared using
proportional hazard analyses, adjusted for age,
gender, practice, year of initial treatment, and a
sociodemographic indicator. Study findings
were set in the context of a review of the
literature.

Results
after 1997 when prostaglandins were
introduced; from 61% in 1994-1996 to 70% in
2002-2004. Persistence with any treatment did
not differ between those initiated on

Percentage persistent at 1-year rose

p-blockers compared to prostaglandins

(1.05, 95% CI 0.93-1.17). However, 20% of
subjects initiated on f-blockers received a
prostaglandin by 1 year. Conversely, 8% of
those initiated on prostaglandins received

a p-blocker. When failure with initial therapy
was considered, f-blockers appeared worse
(1.35, 95% CI 1.21-1.50); this was consistent
with findings from six studies in the review
(1.40, 95% CI 1.34-1.46). Neither gender nor
social factors were associated with persistence,
but younger subjects (35-64 years) were
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significantly more likely to fail as were those
over 85 years.
Conclusions Introduction of prostaglandins
may explain an improvement in persistence
over a decade. However, whether the higher
cost of initiating patients on prostaglandins is
justified remains questionable unless
clinically indicated.
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Introduction

Glaucoma is the most common cause of
irreversible vision loss throughout the world
and represents a major public health burden.'”
Management of patients with glaucoma aims to
reduce intraocular pressure (IOP), either
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surgically and/or with medications, to halt
progression of the disease.* Management
usually involves long-term use of topical
medications. Benefits of treatment can only be
achieved in those who comply and persist with
the recommended treatment schedules.®
However, glaucoma is a life-long condition that
is often asymptomatic in early stages,® which
does not lend itself to high levels of compliance
with treatment. A recent systematic review
concluded that less than a quarter of patients
with glaucoma persist with treatment beyond 1
year.” Patient compliance and persistence with
treatment for glaucoma may be influenced by a
myriad of factors including, sociodemographic
characteristics, type and dosage of the treatment
regimen. Potential or perceived side effects
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associated with a given treatment may also influence
persistence.®°

Compliance with medical treatment for glaucoma and
ocular hypertension is often measured using information
ascertained directly from the patient (either by
questionnaire or interview); such measures are subject to
recall''? and selection bias.” These problems can be
overcome by using the electronic eye drop medication
monitors.’>'* However, this method is not conducive to
study large number of patients. Electronic healthcare
databases offer an alternative approach, by looking at
all prescriptions issued thus avoiding non-response
bias.’>'® A few of previous studies using this approach
have suggested that persistence with topical
antihypertensive therapy for glaucoma is better for
prostaglandins than for f-blockers.’®"'® However, there
has been a lack of consistency in the comparisons
reported and in particular in the definition of persistence.
A key problem with looking at persistence with initial
therapy (f-blockers or prostaglandins) at a time when a
new drug is being actively promoted is gauging the
degree to which switches from the old to the new drug
reflect fashion rather than clinical benefit. It is possible to
overcome this problem by comparing trends over time in
persistence with any ocular hypotensive therapy from a
period before prostaglandins being available to the
present when prostaglandins are commonly used.

We therefore (i) analysed data from a primary care/
family practice computerised healthcare database
(DIN-LINK, the United Kingdom) to examine trends in
persistence over calendar years from a period before
prostaglandins were available to a period when they
were the mostly used therapy and (ii) analysed the DIN-
LINK data to compare persistence with therapy in
cohorts of subjects initiated on f-blocker or
prostaglandin therapy. For (i), we defined treatment
failure as (a) a period of 90 days without a prescription
for any topical antihypertensive and (b) as a period of 90
days without a prescription for the initial therapy; for (ii),
definition (a) was used to give a more balanced measure
of persistence. In addition, to set the findings in context,
we carried out a review to identify all studies that used
computerised healthcare databases to compare
persistence with fi-blockers and prostaglandins.

Methods
The DIN-LINK database

DIN-LINK is an ongoing anonymised computerised UK
database of individual primary care records accumulated
since 1989, from general practices using iSOFT (formerly
Torex) computer software. The database has been used

previously to study trends in the prevalence of treatment
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for glaucoma and ocular hypertension, from 1994 to
2003." This report is based on 94 practices who opted to
use the DIN-LINK system, which have continuous high
quality data recorded from 1993 to 2005.%° We have
outlined methodology for identifying good quality data
in DIN-LINK,?° based on a series of indicators that
assessed completeness of registration and deregistration
data, and looked for consistent monthly volumes of
diagnostic and prescription data, excluding periods,
which failed to meet our criteria. The completeness and
accuracy of DIN-LINK data have been demonstrated, by
comparisons with other national data sources.”® > The
practices and GPs in DIN are as comparable to the UK
norm as the practices and GPs in other GP research
databases.

Morbidity and drug data are coded using
computerised diagnostic and treatment codes (so called
‘Read codes’). Subject’s postcodes in the database are
associated with a sociodemographic indicator at a small
area level —the ACORN (a classification of residential
neighbourhoods) index.”® The ACORN index is a
commercially available socioeconomic numerical score
derived using over a 100 variables from the 2001
decennial population Census.” The index provides many
levels of detail, but at its most aggregated level
categorises residential neighbourhoods into five groups,
ranging from ‘wealthy achievers’ to ‘hard pressed’.
ACORN data were missing for seven practices (7%) due
to technical problems with the linkage and unrelated to
the type of practice. Practices were also classified by their
geographic region.

Patient selection

We sought to identify patients who were started on
treatment for glaucoma or ocular hypertension between
1994 and 2004, requiring that they be fully registered for
a year without any previous ocular hypotensive therapy.
Patients who had not been registered for a year before
therapy were excluded, because it was not possible to
rule out a previous history of ocular hypotensive
treatment. Treatments for glaucoma and ocular
hypertension were divided into seven groups, as
described previously;' (i) -blockers, (ii) prostaglandins,
(iii) cholinergic agents, (iv) sympathomimetics, (v)
carbonic anhydrase inhibitors (both systemic and topical
preparations), (vi) carbonic anhydrase inhibitors and
B-blokers (ie, Cosopt™), and (vii) prostaglandins and
B-blockers (ie, Xalacom®). Patients who were initially
prescribed f-blockers only (i), prostaglandins only (ii),
and combination therapies (defined as more than one
group of treatment, group (vi) or (vii)) were identified.
Closer inspection of a random subset of the medical
records revealed that -blockers were used in preference
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to prostaglandins (and other therapies recently licensed
for initial use), for short-term treatment after ocular
surgery and/or when treating ocular inflammation. This
makes any direct comparison of continuity of medication
between therapies difficult because of the selection of
those initiated on the different therapies. To address this
problem, we excluded those (1 =452) initiated on ocular
hypotensive therapy within 90 days of a topical
corticosteroids and/or perioperative medication (a list of
medications is available from the authors); patients were
not excluded if a diagnostic code of glaucoma was
entered during this period. This left 5670 registered
patients initially started on therapy between 1994

and 2004.

Defining time to failure

Time to failure was defined as 90 days without a
prescription for any treatment for glaucoma. Patients
were not counted as a failure if they were transferred
onto combination therapies, which may or may not
include initial monotherapy. To assess the impact of
treatment switching, we used a second definition of
failure, defined as 90 days without the initial
monotherapy. Follow-up was censored at 1080 days for
both definitions, as failure rates appeared to plateau
beyond this period (data not presented). In accordance
with earlier studies,** failures were also examined based
on 60 and 120 day cutoffs, but this made little difference
to the findings. Hence, a cutoff midway between these
values (ie, 90 days) was chosen for the analyses.

Statistical analysis

Time to failure was assessed using proportional hazard
models®® using PROC PHREG regression command in
SAS version 9.1. for Solaris (SAS Institute, Cary, NC,
USA). The hazard ratios of treatment failure by the type
of treatment, gender, age group (35-64, 65-74, 75-84, and
>85 years), ACORN index (comparing those classified as
‘wealthy achievers’, ‘urban prosperity’, ‘comfortably off’,
‘moderate means’, ‘hard pressed’), and year of initial
treatment (in time periods 1994-1996, 1997-2001, 2002
onwards, and from years 1994-2004) were examined.
Analyses were mutually adjusted for all exposures
(except the exposure of interest) and additionally for
practice (fitted as a fixed effect to allow for between
practice consulting behaviour, differences in recording of
data, and geographical location).

Other studies examining persistence

Studies using computerised healthcare databases to
compare treatment failure with f-blockers vs

Eye

prostaglandins were identified from citations given in a
recent review” and by searching for references that cite
papers that consider persistence (using Web of
Knowledge cited reference search). Hazard ratios of
failure (based on proportional hazard models) were
extracted along with other study details (including
population studied, time period, and inclusion and
exclusion criteria). Failure in these other studies was
defined in two ways—(i) the initial treatment being
stopped (the equivalent of our ‘90 days without
monotherapy definition’) and (ii) the initial treatment
being changed or added to. Some studies used a
combination of (i) and (ii) in their definition, taking
the earliest date as the point of failure.

Unlike other studies, we used a definition of failure
that included discontinuation of all treatments. Adjusted
hazard ratios (where available) were pooled by definition
of failure, using the fixed-effects models throughout;
these models reflect that only the random error within
each study are more conservative when results of smaller
studies show stronger associations and make no
assumptions about the representativeness of the
available studies. Results from different studies were
compared to see whether they were similar using
1>-tests.?® Funnel plots, plotting the effect size for a given
study by the number of participants, were used to assess
whether small studies yield larger effect estimates
compared to larger studies (so called ‘small study bias’ or
‘publication bias’).”*® Begg and Egger tests for funnel
plot asymmetry and small study bias were also
performed throughout.”* Although the potential
sources of difference in results across studies were
examined (such as the inclusion of a glaucoma
diagnosis), there was insufficient statistical power to
formally test whether a study characteristic was
important, and hence, these are not reported.

Results

From 1994 to 2004, 5670 patients were initially prescribed
treatments for glaucoma or ocular hypertension,
including fS-blocker only (n=3504), prostaglandin only
(n=1798), and combination therapies (1 =368); 4408
(78%) of these had a diagnostic code for glaucoma in
their record. Prostaglandins were not available before
1997 after which they rapidly gained in popularity as the
treatment for initiating subjects onto therapy, so that in
2004, 68% of patients were started on prostaglandins
(Figure 1). We can also see that from 1997 significant
numbers of subjects initiated on f-blockers received
prostaglandins by 1 year; the percentage appears to have
stabilised at just over 20% (blue line, Figure 1).
Conversely, from 1998 onwards, the percentage of
subjects initiated on prostaglandins who received a
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Figure 1 Glaucoma treatment patterns 1994-2004.

p-blocker by 1 year has remained stable at approximately
8% (data not presented). A similar proportion of men and
women were prescribed the different treatments
throughout (Table 1). The mean age of those treated with
prostaglandins (from 72.5 to 75 years) appeared older
than those treated with f-blockers (68-72.7 years,

Table 1). There was no clear pattern with age in the
minority who received a variety of combination therapies
(data not presented).

Defining persistence as continuing therapy without a
90-day gap in prescription for any ocular hypotensive
therapy, the percentage persistent at 1 year appeared to
rise after 1997 when prostaglandins were introduced.
Using survival analysis to model, the risk of failure we
took 1994-1996 as the baseline when switching to
prostaglandins was not an option for at least 1 year.
Compared to this baseline, persistence rose from 61% at 1
year in 1994-1996, to 67% in 1997-2001, to 70% in 2002—
2004, a one-third increase (hazard ratio for 2002-2004 vs
1994-1996 =1.33, 95% CI 1.22, 1.47, after adjustment for
age, practice). The hazard ratios appeared to be
consistent over different lengths of follow-up
(data not presented).

Comparing the open and closed squares in Figure 2,
we can see that, between 1998 and 2004, persistence with
any treatment did not differ markedly between those
initiated on f-blockers and those initiated on
prostaglandins. The hazard ratio for f-blockers vs
prostaglandins was 1.05 (95% CI 0.93, 1.17). However, it
must be remembered that >20% of subjects initiated on

2002 2003 2004

p-blockers received a prostaglandin by 1 year (Figure 1).
It is, therefore, no surprise that when we use a definition
of failure of 90 days without a prescription for the initial
therapy, f-blockers do worse (hazard ratio =1.35, 95% CI
1.21, 1.50).

Neither gender nor social factors were associated with
persistence of therapy, but younger subjects (35-64 years)
were significantly more likely to fail as were those over
85 years, compared to those aged 75-84 years (Table 2).
Restricting the comparison to only those with a glaucoma
code in their record did not markedly alter the effect
estimates (data not shown).

Review of other studies

In total, eight studies were identified that used healthcare
databases and proportional hazard models to compare
treatment failure with f-blockers and prostaglandins
(Table 3). One of the studies'® included patients with a
glaucoma diagnosis, who were also included in a larger
population of patients treated for ocular hypertension.'®
Because the hazard ratios were similar between the two
studies, data from the larger population was used
preferentially. There was considerable heterogeneity in
the definitions of failure used (Table 3). Of the seven
distinct studies, six included definitions of failure based
on therapy discontinuation alone, while five also
included treatment additions or changes as failure as
well (Table 3). Failure to persist on fi-blockers (assessed
by therapy discontinuation alone) was raised in all six
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Table 1 Treatment persistence (failure defined as 90 days without any therapy) at 1 and 2 years for treatment cohorts 19942004

Treatment cohort n Mean age Male 1 year follow-up 2 years follow-up
percentage

(Year of initial treatment) N; Fail® % trt N, Fail® % trt

B-blockers
1994 423 71.4 52 401 136 66 505 224 56
1995 457 72.7 47 425 166 61 497 213 57
1996 464 71.2 51 438 186 58 462 180 61
1997 406 72.1 46 390 124 68 505 224 56
1998 404 714 44 390 124 68 497 213 57
1999 367 72.0 47 346 96 72 462 180 61
2000 306 715 51 295 106 64 406 188 54
2001 244 71.6 47 231 79 66 317 144 55
2002 157 70.3 52 150 54 64 228 108 53
2003 142 69.9 49 140 45 68 198 88 56
2004 134 68.0 46 126 52 59 — — —
All years 3504 71.5 48 3332 1168 65 3013 1392 54

Prostaglandins

1997 7 74.8 43 7 2 71 5 2 60
1998 47 74.8 46 44 14 68 39 21 46
1999 88 72.5 32 81 29 64 69 31 55
2000 158 75.0 40 147 48 67 139 63 55
2001 263 74.6 43 241 76 68 226 100 56
2002 382 72.7 48 355 92 74 334 120 64
2003 400 73.4 44 380 111 71 358 143 60
2004 453 73.4 51 427 115 73 — — —
All years 1798 734 46 1682 487 71 1170 480 59

All treatments®

1994 446 717 45 423 145 66 396 188 53
1995 487 71.1 46 453 185 59 421 227 46
1996 499 71.8 46 468 195 58 438 222 49
1997 436 71.7 48 419 137 67 384 170 56
1998 479 717 49 458 148 68 427 193 55
1999 485 71.8 47 457 133 71 418 164 61
2000 498 72.7 51 476 169 64 453 215 53
2001 540 73.1 48 504 170 66 479 215 55
2002 579 719 52 542 161 70 510 206 60
2003 587 72.5 49 562 165 71 534 220 59
2004 634 72.5 54 595 178 70 — — —
1994-1996 1432 71.8 50 1344 525 61 1255 637 49
1997-2001 2438 72.3 46 2314 757 67 2161 957 56
2002-2004 1800 72.2 49 1699 504 70 1044 426 59
All years 5670 72.1 48 5357 1786 67 4460 2020 55

%trt = percentage of these patients who are persisting with treatment.

N =number of patients still registered after 1 year, N> =number of patients still registered after 2 years.
*fail =number of these patients with a 90-day period without any therapy for glaucoma.

*Includes treatment combinations other than the two monotherapies.

estimates (pooled HR of failure =1.40, 95% CI 1.34, 1.46, small study bias (Begg test P=0.8, Egger test P=0.1).

Figure 3); this is in close agreement with the estimate Including change or additions to therapy as failure,

from the current study (1.35, 95% CI 1.21, 1.50). attenuated difference in the risk of failure observed
However, there was considerable heterogeneity between f-blockers and prostaglandins, in five studies,

between estimates (P <0.001). The risk of failure was the which looked at it (1.21, 95% CI 1.17, 1.26). There was

strongest in a study with relatively fewer participants little heterogeneity between estimates (P =0.5) and

that used a glaucoma or suspect glaucoma diagnosis as borderline evidence of small study bias (Begg test P =0.8,

inclusion criteria,* although there was no evidence of Egger test P =0.05). Both meta-analyses were dominated
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Figure 2 One-year treatment persistence of f-blockers vs prostaglandins by two failure definitions 1994-2004 (including failure on
specific treatment, triangular symbols; and failure on any treatment, square symbols).

Table 2 Proportional hazard models fitting 90-day failure rates (1 =5670)

N Unadjusted Adjusted?

Hazard ratio 95% CI Hazard ratio 95% CI
Prostaglandin 1798 1 — 1 —
p-blockers 3504 1.22 1.12-1.33 1.05 0.93-1.17
Combination 368 1.37 1.17-1.60 1.26 1.07-1.48
Women 2961 1 — 1 —
Men 2709 1.04 0.97-1.12 1.04 0.96-1.12
Age 35-64 1385 1.41 1.28-1.55 1.43 1.30-1.58
Age 65-74 1615 1.04 0.94-1.15 1.03 0.94-1.14
Age 75-84 1889 1 — 1 —
Age 85+ 781 1.24 1.10-1.40 1.28 1.13-1.44
Wealthy achievers 1936 1 — 1 —
Urban prosperity 407 1.30 1.13-1.50 1.16 0.96-1.41
Comfortably off 1855 0.95 0.86-1.04 0.93 0.84-1.03
Moderate means 478 1.06 0.92-1.22 1.00 0.85-1.16
Hard pressed 832 1.05 0.93-1.18 0.99 0.88-1.13
Missing 162 1.11 0.89-1.38 1.23 0.92-1.64

*Proportional hazard ratios adjusted for all variables in the table plus practice and year of initial treatment.

by one study,'® with 57 to 90% of the statistical weight, Discussion

respectively. Exclusion of this study had little effect

among studies considering failure of initial therapy only Persistence with initial treatment for glaucoma and
(1.43,95% CI1.35, 1.53 after exclusion), but the effect was ocular hypertension was poor, with a third failing after 1

marginally strengthened after exclusion when studies year, and just under half (45%) failing by 2 years. This fits
including changes or additions to therapy were with other studies examining persistence with treatment
considered (1.33, 95% CI 1.19, 1.50). for glaucoma and ocular hypertension,'”*** as well as
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Table 3 List of studies that have examined persistence with treatment for glaucoma using computerised healthcare data

Author Population Time period Inclusionfexclusion Definition of failure Treatment failure Treatments Relative risk Adjustments
criteria includes compared (N) (95% CI)
Stop Change/
add
Dasgupta Health insurance 1999-2000 Less than 65 years of >120 days without Vv Vv Latanoprost 1.24 * (1.02,1.50)  Unadjusted
et al®° claims (Advance PCS age, patients initiated index therapy, switch (320) vs
database) from three on one of the seven or addition in B-blockers (785)
different regions in the treatments for glaucoma therapy
United states glaucoma
>120 days without Vv X 1.63 1 (1.26,2.11)  Unadjusted
index therapy
Nordstrom UnitedHealthcare 1995-2001 Patients >30 years 60-120 days Vv X Prostaglandins  2.50 (2.27, 2.86) Glaucomatous
et al** members’ ingenix of age, newly (depending on dosage) (966) vs
research database, USA diagnosed with without treatment for p-blockers (1736)
glaucoma, or glaucoma, or change in
suspect glaucoma. medication
Excluded if not
continuously
enrolled for 1 year,
or previous
glaucoma-related
claim
4 X Prostaglandins  2.27 (1.92, 2.70) Suspect
(386) vs f5-
blockers (883)

2.43 1 (2.20,2.67)  Combined using
fixed-effects
model
Age, sex, region,
and year of
index date

Reardon et al®*  Insurance claim records 1999-2001 Patients>20 years 120 (one bottle) to 180 Vv Vv Latanoprost 1.36 * (1.19, 1.55)  Age, sex
from New England, of age, initiated on days (more than one (683) vs

USA one of 5 treatments bottle) without index
for glaucoma. treatment for
Excluded if not glaucoma, switch or
continuously enrolled, addition in index
and/or treatment for

glaucoma 180d prior

to initiation

timolol (1408)

0L 1L
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Table 3 (Continued)

Author Population Time period Inclusionfexclusion Definition of failure Treatment failure Treatments Relative risk Adjustments
criteria includes compared (N) (95% CI)
Stop Change/
add
120-180d without 4 X 1.77 ¥ (1.50, 2.09)  Age, sex
index treatment
Reardon et al'®  Protocare Sciences’ 1996-2002 Patients >20 years 90 days (one bottle) to Vv v/ Latanoprost 1.20 * (1.16, 1.24)  Unadjusted
managed care of age, initiated on 180 days (more than (6772) vs timolol
database, USA one of the seven one bottle) without (12298)
treatments for index treatment for
glaucoma. Excluded  glaucoma, switch or
if initiated on more addition in OHT
than one treatment therapy
for glaucoma,
treatment for
glaucoma 180 days
before initiation, not
continuously enrolled,
glaucoma-related
surgery
90-180 days without 4 X 1.37 + (1.31, 1.42)  Unadjusted
index treatment for
glaucoma
Schwartz!® Protocare Sciences’ 19972002 Patients >20 years 90 (one bottle) to 180 4 Vv Latanoprost 1.27 (1.13, 1.43) Age, sex
managed care of age, initiated days more than one (583) ws timolol
database, on one of the seven  bottle) without index (891)
USA—subgroup of the treatments for drug, switch or
above study'® with glaucoma, with a addition in OHT
glaucoma diagnosis glaucoma diagnosis.  therapy
Excluded if received ~ 90-180 days without 4 X 1.39 (1.21, 1.58)
multiple OHT index drug refill
therapy, or glaucoma
therapy/surgery/
diagnosis in the year
before initiation
Shaya et al*® Care plan members 1999-2001 Patients >20 and 120 days without index Vv X Latanoprost 1.34 + (1.27, 1.41)  Age, sex

of CareFirst BlueCross
BlueShield MD
(Advance PCS
database), USA

<65 years of age.
Excluded if treatment

for glaucoma 180 days
before initiation, or not

continuously enrolled

treatment for glaucoma

(858) vs timolol
(939)
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Table 3 (Continued)

Author Population Time period Inclusionfexclusion Definition of failure Treatment failure Treatments Relative risk Adjustments
criteria includes compared (N) (95% CI)
Stop Change/
add
Spooner et al®®*  Health insurers of Blue 1998-1999 Patients initiated on 120 (one bottle) to 180 Vv X Latanoprost 1.37 * (1.15, 1.64) Age, sex,

Cross CA , USA one of the six days (15ml bottle or (242) vs timolol glaucoma type,
treatments for more than one bottle) (547) and frequency of
glaucoma. Excluded  without refilling the visits for
if treatment for index drug or changing glaucoma and to
glaucoma 180 days therapy ophthalmologist
before initiation,
or not continuously
enrolled

120-180 days without Vv V4 1.61 ¥ (1.31, 1.99)
refilling the index drug
or changing therapy, or
patients that received
different OHT therapy
regardless of continued
index drug use
Zhou et al'” General Practice 1997-1999 Patients given a A change in the index X V4 Latanoprost 1.95 (1.60, 2.38) Age, sex, length
Research Database of glaucoma diagnosis  drug (switch or (149) vs timolol of period with
individual primary and initiated on addition) or referral for (632) medical records
care records, UK treatment for glaucoma surgery
glaucoma
A change in the index Vv vV 1.37 * (1.06, 1.78)
drug (switch or
addition) or referral for
glaucoma surgery or no
refill of the index drug
for 60 days
Five Failure on index Vv V4 Prostaglandins  1.21 * (1.17, 1.26)  Test for
studies!”18:3031:33 therapy or change in vs B-blockers heterogeneity
glaucoma therapy P=05
Six Failure on index Vv X Prostaglandins  1.40 { (1.34, 1.46)  Test for
studies!®2430-33 therapy vs B-blockers heterogeneity
P<0.001

The *, ¥ symbols in the table indicate the estimates from each study used in the two meta-analyses.
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Effect size
Study (95% ClI) % Weight
Dasgupta 2002 1.63 (1.07, 2.49) 1.0
Nordstrom 2005 —— 2.43 (1.92, 3.07) 3.1
Reardon 2003 1.77 (1.32, 2.38) 2.0

Reardon 2004

H
}
H
|
1
—_——
1
i
H
|
i
1

1.37 (1.30,1.45)  57.1
1.34 (1.25,1.44) 35.3
1.61 (1.15, 2.26) 1.5

1.40 (1.34, 1.46) 100.0

Shaya 2002
Spooner 2002
Overall d}
I I I [
0.5 1 1.5 2 4

Relative risk of treatment failure

Favours beta-blockers

Favours prostaglandins

Figure 3 Forest plot showing the relative risk of failure with therapy, comparing f-blockers with prostaglandins. Box area of each
study proportional to the inverse of the variance, with the horizontal lines showing 95% CI. First author is indicated on the Y-axis.
Combined fixed-effects estimate indicated by the dotted vertical line, 95% CI by diamond.

other chronic conditions in elderly patients, such as
hypertension and hypercholesteraemia, where
persistence rates are also disappointingly low.>*¢
Reasons for failure with drug therapy are unclear, and
may be related to the presence of other comorbidities,
severity of disease, perceived benefit of treatment, drug
tolerance, and convenience of use.***”3® The latter may
be of particular relevance in elderly patients using topical
treatments for glaucoma where manual dexterity is
needed to administer drug therapy.

Failure to persist with ocular hypotensive medications
has been shown in both UK and American populations,
and has partly been attributed to the modality of
treatment. However, the substantial reasons for failure
with ocular hypotensive therapy remain largely
unknown. Men have previously been shown to be more
likely to be treated for glaucoma and ocular
hypertension,'** and data from population-based
studies indicate that they are more likely than women to
suffer from glaucoma.? Despite this, there does not
appear to be any sex difference in persistence with
treatment, which agrees with another recent study that
showed marginal differences in persistence by gender.**
Healthcare databases allow persistence with prescribed
drug treatments to be gauged in a large sample,
representative of the general population (although they
may not contain prescribing data on a small percentage
treated privately).”’ Completeness of recording of
prescriptions in the United Kingdom is high and

although some errors in recording are inevitable, it is
implausible that recording of prescriptions would differ
between those prescribed different types of therapy. The
main limitation of healthcare databases is that they do
not yield information on actual use of medications (ie,
adherence to therapy), and contain limited demographic
information about the individual, other than sex and age.
The DIN-LINK database has both a regional variable and
a validated marker of socioeconomic status.”® Although
those from less privileged circumstances are less likely to
be treated for glaucoma'® and are more likely to present
to health services with more advanced disease than those
in more privileged circumstances,*® there did not appear
to be any socioeconomic differences in persistence with
treatment. In agreement with an earlier study,* older age
groups were more likely to persist with treatment than
younger age groups; although the improvement in
persistence tails off in the oldest age group (aged 85 years
or more). Age differences in persistence may be
influenced by severity of disease. The natural history of
glaucoma suggests that younger age groups are more
likely to exhibit earlier stages of glaucoma than older
patients, but the degree to which this reflects clinical
presentation of the disease is unclear. Unfortunately,
diagnostic codes for glaucoma in the database do not
record severity of disease, with most (78%), probably for
convenience, being recorded as simply having
‘glaucoma’. It is possible that the likelihood of surgery
for glaucoma may differ by age, which may result in
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short- or long-term discontinuation of drug therapy for
certain age groups. The proportion receiving surgery or
laser treatment for glaucoma could not be reliably
ascertained from the database (less than 1% of glaucoma
related codes were given for glaucomatous surgery).'?
Hence, this study cannot resolve these issues. However, a
previous UK-based study has shown that the percentage
receiving surgical interventions for glaucoma is small
and diminishing relative to drug therapy in
contemporary cohorts.*!

Numerous studies using healthcare databases have
shown superior persistence with prostaglandin
treatments than f-blocker and other medications.
However, the degree of benefit varies and appears to
depend on the definition of persistence used. A review of
studies using different periods to failure but all counting
ceasing or changes in treatment as a failure (including
data from the current study), consistently found that
those on f-blocker medications were more likely to fail
than those on prostaglandins. However, definitions of
persistence including changes in treatment may be
misleading as this may be driven by the treatment
currently in vogue, rather than an inherent failure with
treatment. It may also result in a selection bias, where
those who swap or add to older treatments may not be
comparable to those who switch or add to newer
medications. For instance, prostaglandins have been
shown to lower IOP more effectively than other classes of
medication*>** and may be preferentially given to those
with more advanced or aggressive disease.** However,
without being able to review medical records or question
patients directly, it is not possible to gauge the reasons
for switching or adding to therapy, and to ascertain the
degree to which this reflects a clinician’s assessment of a
drug’s effectiveness and tolerability or therapeutic
fashions. Hence, we believe that the fairest comparison is
to only regard cessation of all treatment as a failure. This
study is the first to adopt this approach when comparing
persistence with fi-blocker and prostaglandin therapy,
and this is likely to explain why our results are more
modest compared to previous studies. Moreover, we
found that f-blockers were more likely to be given in the
short term as an ocular hypotensive in association with
topical corticosteroids and perioperative medications,
compared to prostaglandin medications, which may
reflect different clinical usage of these medications and
preference for a less irritable medication post-ocular
surgery and/or inflammation. Failure to exclude these
individuals (we have excluded them in this study), may
act to artificially improve persistence with
prostaglandins (adjusted hazard ratio 1.19, 95% CI 1.07-
1.33 without exclusion). However, this observation has
not been reported in other studies that consider
treatment for glaucoma and ocular hypertension without

Eye

a glaucoma diagnosis. Although the likelihood of failure
appeared similar in those prescribed f-blockers and
prostaglandins, patients were more likely to fail on
combination therapies. However, only a small percentage
of patients (6%) are given combination therapies, and
these are likely to be a heterogeneous group as
medications are varied.

One of the major strengths of this study is that it allows
persistence to be examined over a decade (1994-2005)
from when f-blockers were pervasively prescribed to
when prostaglandins were introduced (1997 in the
United Kingdom) and became the most commonly
prescribed ocular hypotensive (as of 2003). We have
shown that overall persistence with ocular hypotensive
treatment has improved over this period. Whether
increased persistence reflects superior effectiveness,
tolerance,** and more convenient dosage regimen (ie,
with reduced frequency of administration) of newer
ocular hypotensives or improvements in management
and care of patients remains unclear. Better patient
awareness of glaucoma and appreciation among
healthcare providers of the need for better compliance
with treatment may also partly explain the
improvements in persistence observed over time. New
approaches to examine persistence with ocular
hypotensive therapy, allowing for gaps or restarts in
therapy, may well further our understanding of factors
influencing persistence with treatment for glaucoma.*>*
Recent studies validating the use of pharmacy databases
using personal interviews and examination of clinical
records may also provide insight into factors affecting
adherence with ocular hypotensive medications.*”*®
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