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Abstract

Purpose—To determine whether enrollees with open-angle glaucoma who switched from brand
name to generic prostaglandin analogues (PGAs) exhibited a change in medication adherence
compared to those who remained on brand name products when generics became available

Design—Longitudinal cohort analysis

Participants—8427 beneficiaries age >40 years with open-angle glaucoma continuously
enrolled in a nationwide managed-care network from 2009-2012 who were taking PGAs prior to
generic latanoprost availability

Methods—We calculated the mean adherence rates for topical PGAs during the 18 months prior
to generic latanoprost availability (September 2009-February 2011). We then determined the
mean adherence rates during the subsequent 18 months after generic latanoprost first became
available (July 2011-December 2012) for those enrollees who were exclusively maintained on
brand name PGAs and compared these adherence rates to those who switched exclusively to
generic latanoprost. Multivariable logistic regression identified factors affecting adherence rates.

Main Outcome Measures—Mean medication adherence rates, odds of experiencing >25%
improvement or worsening of adherence with 95% confidence intervals

Results—8427 enrollees met the study eligibility criteria. Compared to enrollees who switched
to generic latanoprost once it became available, enrollees remaining on brand name PGAs were
28% less likely to experience an improvement of adherence (odds ratio (OR)=0.72, 95% CI 0.55-
0.94) and 39% more likely to experience worsening of adherence (OR=1.39, 95% CI 1.04-1.86).
Other factors associated with improved adherence during the post-generic period included higher
monthly medication copay during the pre-generic period (p=0.02), lower monthly medication
copay during the post-generic period (p<0.0001), and black race (OR=1.25, 95% CI 1.04-1.50). A
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total of 612 patients (7.3%) completely discontinued all interventions for glaucoma at the time
generic latanoprost became available.

Conclusions—With cost often being a significant barrier to adherence, switching patients to
generic medications may help improve adherence. The ophthalmologic community should be
aware of the large number of patients who completely discontinued glaucoma medication use
altogether during the transition period when generic latanoprost became available and work with
insurers and pharmacists to prevent this from happening when other PGAs become available as
generics.

Although various classes of medications are capable of lowering intraocular pressure and
preventing glaucomatous progression, these medications are only effective when
administered properly. Unfortunately, many patients with glaucoma struggle to maintain
adherence.~7 Prior studies have identified a myriad of reasons why patients struggle with
glaucoma medication adherence. Some of the more common reasons for suboptimal
adherence include a limited knowledge about glaucoma,®-10 forgetfulness,®-11 side
effects,810.11 difficulty with drop administration,8-11 complexity of the regimen,811 and
medication cost.82

Prostaglandin analogues (PGAs) have become the most commonly prescribed class of
medications for patients with open-angle glaucoma (OAG) and glaucoma suspects,
surpassing topical beta blockers in the year 2001.12.13 PGAs are often preferable to other
classes due to their greater efficacy at lowering intraocular pressure, once daily dosing
regimen, and relatively benign side effect profile. One of the few drawbacks of PGAs
relative to other medication classes has been cost, with some patients paying over $100 in
out-of-pocket expenses per month for PGAs.

In March 2011 the first generic PGA, latanoprost, became commercially available in the
United States. Compared with brand name PGAs, generic latanoprost is considerably less
expensive for many patients with differences in cost for a year’s supply of brand name
versus generic PGA amounting to over $1300.14 Since some patients continued being
prescribed brand name PGAs while others switched from brand name medications to generic
latanoprost after it became available, this offers researchers a unique opportunity to study
the impact of use of generics on medication adherence rates. Using data from enrollees in a
large nationwide managed care network, in this study we assess whether persons with OAG
who switched from brand name PGAs (bimatoprost, travaprost, or branded latanoprost) to
generic latanoprost in March 2011 exhibited an improvement in medication adherence
relative to persons who continued taking branded PGAs after generics became available.

Methods

Data Source

The Clinformatics DataMart database (OptumInsight, Eden Prairie, MN) contains detailed
de-identified records of all beneficiaries in a large nationwide managed-care network. We
had access to data for all beneficiaries with any form of eye care from January 1, 2001
through December 31, 2012. This subset comprises beneficiaries who had =1 International
Classification of Diseases (ICD-9-CM) codes for any eye-related diagnosis (360-379.9),
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Current Procedural Terminology (CPT-4) code for any eye-related visits, diagnostic or
therapeutic procedures (6509168899 or 92002-92499), or any other claim submitted by an
ophthalmologist or optometrist during their time in the plan. We had access to all
beneficiaries” medical claims (inpatient, outpatient, skilled nursing facility) for ocular and
nonocular conditions, along with sociodemographic information (age, sex, race, education,
income) for each enrollee. All enrollees were fully enrolled in the pharmacy plan during
their entire time of enrollment in the medical plan. This database has been used previously
to study patients with ocular diseases.1>-17

Sample Selection

We identified all persons age >40 years who were continuously enrolled in the medical plan
from September 1, 2009 through December 31, 2012 and carried at least 1 diagnosis of
OAG (ICD-9-CM codes 365.1, 365.10, 365.11, 365.12, or 365.15) before September 2009.
Prior work comparing billing records with documentation from actual medical records for
the diagnosis of primary OAG has demonstrated that billing records accurately identify most
persons with this condition.18 All enrollees with a history of any laser or incisional
glaucoma surgical interventions during their time in the plan were excluded since surgery
can impact the need for subsequent medications. Figure 1 provides additional details about
the inclusion / exclusion criteria for each of the analyses.

Users of Prostaglandin Analogues

Beneficiaries were identified as users of PGAs if they had one or more outpatient
prescriptions of brand name latanoprost (Xalatan), travaprost (Travatan Z), or bimatoprost
(Lumigan) during the 18 month period prior to the availability of generic latanoprost in the
United States (September 2009 to February 2011). We also required eligible enrollees to
have at least one record of use of these medications before September 2009 in order to
exclude those who first initiated treatment with PGAs during September 2009 to February
2011. Other classes of glaucoma medications were not considered.

Medication Adherence

Analyses

PGA adherence was captured for each enrollee by assessing the proportion of days covered
(PDC) by the medication, a technique that is frequently used by health services researchers
to quantify medication adherence in claims data.1® The PDC is calculated by dividing the
total number of days the beneficiary is listed as being prescribed the medication of interest
by the number of days from the date of first fill of that medication to the last day of the
period of interest.

Statistical analyses were performed using SAS software, version 9.3 (SAS Institute, Cary,
NC). Participant characteristics were summarized for the entire sample using means and
standard deviations (SD) for continuous variables and frequencies and percentages for
categorical variables.
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Capturing Prostaglandin Analogue Adherence in the Pre-Generic and Post-Generic
Periods

First, we determined for each enrollee the PDC for use of PGAs during the 18 month period
prior to the availability of generic latanoprost in the United States (“pre-generic period,”
September 2009 to February 2011). Enrollees who had no record of any PGA use prior to
September 2009 were excluded to remove persons who had been newly started on these
medications during the pre-generic period. Likewise, those with no record of any PGA use
during the pre-generic period (e.g. those with a PDC of 0.0) were also excluded. We
determined the mean and median PDC for those who were exclusively taking each brand
name PGA during the pre-generic period. Generic latanoprost started to become available
commercially in March 2011 and we used the time period from March 2011 to June 2011 as
an interim period until medication use patterns stabilized. Next, for each enrollee who had
been prescribed PGAs during the pre-generic period, we determined the PDC with PGAS
during the 18 month period after generic latanoprost became available (“post-generic
period,” July 2011 to December 2012). We determined the mean and median PDC for those
enrollees who were exclusively taking each brand name PGA during the post-generic period
as well as those who were switched from a brand name PGA during the pre-generic period
to generic latanoprost during the post-generic period. To simplify the analyses, we excluded
enrollees with records of prescriptions for both brand name PGAs and generic latanoprost
during the post-generic period. (Figure 1)

Determining Change in Medication Adherence from the Pre-Generic to the Post-Generic
Period

For each enrollee, we compared the PDC during the pre-generic period with the PDC during
the post-generic period. We computed the mean change in PDC for all enrollees who were
taking brand name PGAs during the pre-generic period who remained on the same brand
name PGA during the post-generic period. We also computed the mean change in PDC for
those enrollees who switched from exclusively taking a brand name PGA during the pre-
generic period to generic latanoprost during the post-generic period. (Figure 1) Comparisons
of the mean PDCs for those who remained on the brand name PGA during the post-generic
period with those who had switched to generic latanoprost were made using the t-test.
Similar analyses were performed using medians instead of means and these results are
presented in the tables with comparisons performed using the Wilcoxon-Mann-Whitney test.

Factors Associated with Improvement or Worsening of Medication Adherence

Multivariable logistic regression was performed to identify variables associated with an
improvement or worsening in medication adherence from the pre-generic to the post-generic
period. We empirically defined improvement in medication adherence as a PDC increase of
at least 25% from the pre-generic to the post-generic period, and defined worsening of
adherence as a reduction in PDC of at least 25%. Variables included in the regression
models were age, sex, race, education level, income, type of brand name PGA taken during
the pre-generic period (travaprost, bimatoprost, or branded latanoprost), whether the enrollee
continued to receive the brand name PGA during the post-generic period or switched to
generic latanoprost, average medication copay during the pre-generic period, average
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medication copay during the post-generic period, and type of eye care provider managing
the OAG during the study period (exclusive care by an ophthalmologist, exclusive care by
an optometrist, or care by both provider types). For the regression model assessing factors
related to improved adherence, we excluded enrollees who exhibited excellent adherence to
medications (defined as a PDC during the pre-generic period of =0.8) during the pre-generic
period since these beneficiaries were already so adherent that they could not achieve
improvements in PDC of at least 25%. Checks for multicolinearity were performed and the
only variables in the model which were moderately correlated with one another were brand
name medication taken in the pre-generic period and whether a brand name or generic
medication was taken in the post-generic period, an expected finding.

The regression models generated odds ratios (ORs) with 95% confidence intervals (Cl). For
all analyses p<0.05 was considered statistically significant. The University of Michigan
Institutional Review Board determined that since the data were completely de-identifiable to
the researchers, the study received approval as a non-regulated study.

Results

Sociodemographic Characteristics of Eligible Enrollees

There were 8427 enrollees who met the study eligibility criteria. (Figure 1) The mean £ SD
age of eligible enrollees was (66.1 + 12.1 years). There were 4424 females (52.5%) and the
racial composition included 6288 whites (74.6%), 1027 blacks (12.2%), 404 Latinos (4.8%),
245 Asians (2.9%), and 66 persons of other races (0.8%). The sample included 8242 persons
(97.8%) with at least a high school education and 1471 persons (17.5%) with an income >
$125,000. (Table 1) Among the 8427 eligible enrollees, the number who were exclusively
taking brand name latanoprost, travaprost, and bimatoprost during the pre-generic period
was 3759 (44.6%), 2531 (30.0%), and 2137 (25.4%) respectively. Table 1 shows the
sociodemographic characteristics of those enrollees who were exclusively taking each of
these classes of brand name PGAs during the 18 month pre-generic period, those who
remained on each brand name PGA during the post-generic period, and those who switched
to generic latanoprost. Enrollees who switched to generic latanoprost differed from those
who were maintained on brand name PGAs with respect to age (p=0.0001), sex (p=0.009),
race (p=0.0005), and education (p=0.005) but not income (p=0.38).

Changes in Medication Adherence with the Introduction of Generic Latanoprost

Figure 2 shows the mean glaucoma medication adherence as captured using PDC during the
18 month pre-generic period (the time period before generic latanoprost became available),
during the 18 month post-generic period (the time period after generic latanoprost became
available). Table 2, available at http://aaojournal.org offers additional details including the
mean and median change in adherence from the pre-generic period to the post-generic
period for persons who remained on each of the three brand name PGAs as compared to
those who switched from a brand name product to generic latanoprost. As the figure depicts,
persons who continued taking brand name PGAs after generic latanoprost became available
demonstrated little change in adherence. However, the subset of enrollees who switched
from travaprost or bimatoprost to generic latanoprost when it became available exhibited
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lower levels of adherence during the time period before generic latanoprost was available
and then exhibited large increases in adherence after they made the switch to generic
latanoprost. In fact, once this subset of patients were switched to generic latanoprost, their
mean and median adherence levels improved to higher than the levels of those who
remained on the brand name products.

Factors Associated with Improvement in Medication Adherence

After adjustment for confounding factors, compared to persons who were taking generic
latanoprost during the post-generic period, those exclusively receiving any of the brand
name PGAs exhibited a 28% decreased odds of experiencing an improvement in adherence
during the post-generic period (adjusted OR=0.72, [CI 0.55-0.94]). Users of travaprost
exclusively during the pre-generic period had a 44% increased odds of exhibiting an
improvement in adherence after generic latanoprost became available (adjusted OR=1.44,
[CI 1.11-1.86]) and users of bimatoprost exclusively during the pre-generic period had a
59% increased odds of improved adherence after generic latanoprost became available
(adjusted OR=1.59, [CI 1.22-2.08]) compared with exclusive users of brand name
latanoprost during the pre-generic period. (Figure 3) In the regression model, for every
additional dollar in average monthly copay spent for PGAs during the pre-generic period,
enrollees had a 0.5% increased odds of exhibiting improved adherence during the post-
generic period (adjusted OR=1.005, [CI 1.001-1.008]).

For example, enrollees who spent, on average, $15 in monthly copays for PGAs during the
pre-generic period had a 5% increased odds of improved adherence during the post-generic
period relative to those who spent only $5 on average during the pre-generic period. For
every additional dollar in average monthly copay spent on PGAs during the post-generic
period, the odds of experiencing improved adherence declined 1% (adjusted OR=0.99, [CI
0.98-0.99]). For example, compared to an enrollee who spent on average $5 in copays
during the post-generic period, those spending $15 in copays during this time period had a
11% decreased odds of experiencing improved adherence. Blacks had a 25% increased odds
of experiencing an improvement in adherence after generic latanoprost became available
relative to whites (adjusted OR=1.25, [CI 1.04-1.50]). There was no difference in the odds
of experiencing an improvement in adherence during the post-generic period for any of the
other races relative to whites (p>0.05 for all comparisons). Moreover, there was no
association between age, sex, education, income, type of eye care provider caring for the
patient’s glaucoma, or lack of visits to an eye care provider during the post-generic period
and odds of experiencing an improvement in adherence during the post-generic period.
(p>0.05 for all comparisons). In an additional analysis (data not shown), we added to the
regression model two additional covariates capturing the maximum number of additional
pressure-lowering medication classes prescribed during the pre-generic and post-generic
periods and the inclusion of these covariates did not materially impact the study findings of
the original model.

Factors Associated with Worsening of Adherence

Compared to the patients who switched to generic latanoprost, those who continued to
receive one of the brand name products had a 39% increased odds of experiencing a decline

Ophthalmology. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stein et al.

Page 7

in adherence during the post-generic period (adjusted OR=1.39, [CI 1.04-1.86]). (Figure 4)
For every additional one dollar increase in average monthly medication copay during the
post-generic period, the odds of demonstrating a 25% reduction in adherence increased 1%.
In other words, compared to an enrollee whose post-generic period average monthly
medication copay was $10, another enrollee whose average medication copay of $30 had a
22% increased odds of experiencing a decline in medication adherence in the post-generic
period. Compared with whites, blacks had a 29% increased odds of experiencing a drop in
medication during the post-generic period. No differences in the odds of experiencing a
decline in medication adherence were seen for other races relative to whites or by age, sex,
education level, income, or type of eye care provider caring for them. Persons with no
records of any visits to eye care providers during the post-generic period had a 49%
increased odds of demonstrating a decline in medication adherence as well (adjusted
OR=1.49, [CI 1.14-1.94]). In an additional analysis (data not shown), we added to the
regression model two additional covariates capturing the maximum number of additional
pressure-lowering medication classes prescribed during the pre-generic and post-generic
periods and the inclusion of these covariates did not materially impact the study findings of
the original model.

Given that the regression models showed black race to be associated with both a statistically
significant improvement in medication adherence as well as a significant worsening of
adherence relative to whites during the post-generic period, we explored the
sociodemographic and other characteristics of the subset of blacks who exhibited an
improvement, no change, and decline in adherence. Among blacks who achieved improved
adherence during the post-generic period, 43.2% had been switched to generic latanoprost
while 56.8% remained on a brand name PGA. By comparison, among blacks who
experienced declines in adherence, only 29.4% had been switched to generic latanoprost
while 70.6% remained on a brand name PGA. (Table 3, available at http://aaojournal.org)

Complete Discontinuation of Glaucoma Medication Use

Among the 8427 users of brand name PGAs during the pre-generic period, a total of 612
patients (7.3%) completely discontinued all glaucoma medications (PGAs and other
glaucoma medication classes) after generic latanoprost became available. These persons also
had no record of laser or incisional glaucoma surgery. The proportion of users of travaprost,
bimatoprost, and brand name latanoprost during the pre-generic period who discontinued all
treatment for glaucoma after the availability of generic latanoprost was 8.3%, 6.4%, and
7.0%, respectively. Figure 5, available at http://aaojournal.org shows the month when each
enrollee last filled a prescription for a PGA. As the figure depicts, there was a spike in PGA
discontinuation at the time generic latanoprost became available.

Discussion

In this large nationwide sample of patients with OAG who were receiving treatment with
PGAs, we identified a subset of patients who exhibited reduced medication adherence

during the time period when only brand name PGAs were available. When this subset of
patients were switched from the brand name PGA to generic latanoprost, their adherence
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rose considerably, to levels much higher than other patients who had been maintained on
brand name PGAs after generic latanoprost became available. After accounting for potential
confounding factors, factors found to be associated with an improvement in medication
adherence of =25% from the time period before generic latanoprost was available to after it
became available included exclusive use of travaprost or bimatoprost in the pre-generic
period (relative to branded latanoprost), use of generic latanoprost during the post-generic
period (relative to brand name agents), higher copays during the pre-generic period, lower
copays during the post-generic period, and black race. Likewise, factors associated with a
reduction in medication adherence of >25% during the post-generic period included
persistent use of a branded PGA during the post-generic period, higher monthly copays
during the post-generic period, black race, and lack of visits to an eye care provider.

With claims data alone, it is impossible to determine why there was an improvement in
adherence for a subset of patients who had been switched from brand name medications to
generic PGAs. The observed improvement in adherence may be attributable to lower copays
for generic PGAs or due to differences in side effects (i.e less hyperemia with generic
latanoprost), greater effectiveness at lowering intraocular pressure with generic latanoprost,
or these patients may have received greater attention by the eye care professionals caring for
them. Using mass spectrometry, Kahook and colleagues have reported differences in the
amount of active ingredients and preservatives between brand name and generic PGAs2°,
though a head-to-head trial reported that generic and brand name PGAs have similar
efficacy and side effects.2!

Our finding that black patients had a higher odds than whites to experience a drop in
medication adherence is consistent with several prior studies.”-13.22-26 Friedman and
colleagues used pharmacy filling records to show that nonwhite race was a risk factor for
worse adherence even after adjusting for education level and income, but the authors noted
that race may have been confounded by differences in socioeconomic status, geographic
access to medications, and the nature of the physician-patient relationship between whites
and nonwhites.23 Another study that measured adherence using electronic monitoring of eye
drop use reported that blacks had lower adherence independent of education level, income,
general health status, health access, and medication cost.24 A study of pharmacy filling
records conducted in the Veterans Affairs Health System found that nonwhites, most of
whom were black, had a five-fold higher risk of nonadherence than whites.2> “Blacks tend
to have more severe disease and a more complex medication regimen which can certainly
affect adherence.

Despite the underlying propensity for blacks to become less adherent with glaucoma
medications over time, as has been demonstrated both in the present study and others
described above, one of the interesting findings from this analysis is that there were a subset
of blacks who exhibited a substantial improvement in medication adherence relative to
whites after generic latanoprost became available. Among blacks who achieved improved
adherence during the post-generic period, 43.2% had been switched to generic latanoprost
while 56.8% remained on a brand name PGA. By comparison, among blacks who
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experienced declines in adherence, only 29.4% had been switched to generic latanoprost
while 70.6% remained on a brand name PGA. These findings suggest that prescribing
generic latanoprost or switching from brand name PGAs to generic latanoprost can be
particularly helpful in combatting difficulties with medication adherence among blacks.

Medication Cost

Cost has been identified as a barrier to medication adherence in several clinical
contexts?3-27-31 including glaucoma.232%-31 |n a study conducted prior to the availability of
generic latanoprost, up to 41% of patients with glaucoma reported difficulty paying for their
glaucoma medications.30 Patient concern about cost of glaucoma medications is a significant
risk factor for poor adherence independent of several other factors including race.?3
Medication cost is often considered a difficult risk factor to modify. To our knowledge, no
prior studies have examined impact of a reduction in glaucoma medication copay on
adherence, though researchers have demonstrated how changes in copays can affect
medication adherence for other diseases.32 Our analysis found improved adherence after
patients were switched from the more expense brand name travaprost or bimatoprost to
generic latanoprost.

Qualitative studies have identified cost as a major barrier to adherence specifically among
blacks with glaucoma.3! Given that blacks tend to have more severe open-angle glaucoma
and are at greater risk of blindness from this disease, yet have higher rates of nonadherence,
switching patients to a generic PGA whenever possible or considering alternative treatments
like laser trabeculoplasty may be an effective means of reducing glaucoma progression in
this high risk group.

Medication Discontinuation

Although not the primary aim of our study, an additional finding of importance we identified
was that there was a sizable group of patients with OAG (over 7%) who simply stopped
taking glaucoma medications altogether at the time generic latanoprost came to market. We
looked carefully at this group of commercially insured patients to see whether they had been
switched to other classes of glaucoma medications or had records of laser or incisional
glaucoma surgery to account for the complete loss of adherence and could not find evidence
that they were receiving other interventions for glaucoma. With access to only their claims
data, we can only speculate as to why these patients may have stopped undergoing treatment
for OAG. One possibility is that the insurance company may have made it unduly difficult
or expensive for patients to continue to obtain the more expensive brand name PGA in an
attempt to get them to switch to generic latanoprost. If so, for a subset of these enrollees,
they either could not be bothered making the switch to the generic product or they may have
encountered too many hurdles (e.g. additional visits to eye care providers, completion of
paperwork) to make the transition from the brand name product to the generic alternative,
resulting in discontinuation of all glaucoma treatment. As travaprost and bimatoprost will
soon go off patent and become available as generics, our findings suggest that clinicians
need to be particularly mindful to the fact that some patients may be at risk for complete
discontinuation of therapy. Moreover, insurers and pharmacy benefit managers need to be
cognizant that although bureaucratic and administrative hurdles they employ to motivate
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patients to switch from brand name products to generics are often effective at getting many
patients to switch to the cheaper generic product, there are a subset of patients who are
unable to effectively make that switch to the generic product. This subset of patients who
end up going untreated are at increased risk for worsening of their OAG and later on may
ultimately require costly surgical interventions.

Study Strengths

The large number of patients in this study carrying a diagnosis of open-angle glaucoma
enabled us to study patterns of adherence for those exclusively taking each of the common
PGAs and to make comparisons among the subset who remained on branded medications
versus others who switched to generic products. Second, all of these patients had health
insurance including drug coverage. Thus, the observed patterns of medication adherence
were not attributable to lack of insurance, a factor known to affect medication adherence.33
Third, medication use in this analysis was captured by using pharmacy claims which has
been found to be more reliable than reliance upon patient self-report.34

Study Limitations

Our study has several limitations. When relying upon claims data to study medication
adherence, all researchers can tell is the extent to which medication prescriptions are filled,
not whether they are taken as directed or whether the patient is successful at getting the
medications into her eye. In these analyses we assume that patients exhibiting higher PDCs
are more likely to be taking the medications as prescribed. Moreover, claims data lacks
information regarding why adherence levels improved or deteriorated over time or the
impact of changes in adherence on outcomes such as level of intraocular pressure or
progressive structural or functional glaucomatous damage. The database does not contain
information on samples dispensed in the office or medications purchased outside of the plan.
Finally, the results of these analyses may not be generalizable to persons who are uninsured,
a group known to struggle with medication adherence.

Conclusion

In conclusion, this study highlights the impact of medication cost and access to generic
PGAs on medication adherence. We identified a subset of patients who clearly exhibited an
improvement in adherence when they were switched from a brand name PGA to generic
latanoprost. When clinicians know or suspect that a patient is struggling with adherence,
attempts should be made, whenever feasible, to switch such patients to generic glaucoma
medications. This can be particularly helpful for patients with high copays and racial
minorities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Total Beneficiaries

N = 15,914,449

Page 13

Excluded Beneficiaries (n=14,657,208)

1. Enrollment in medical plan not spanning the
period of interest (Sep09-Dec12)
2. No visits to an eye care practitioner

Excluded Beneficiaries who were under 40 years old at
start of study period (1 Sep 09) (n=463,270)

Excluded Beneficiaries with no OAG diagnosis or first
OAG diagnosis after 1 Sep 09 (n=765,409)

Excluded Beneficiaries who underwent glaucoma
surgery at some point during enrollment (n=6,421)

TOTAL ELIGIBLE for PDC analysis

n= 8,427

Excluded Beneficiaries that didn’t meet the following
criteria (n=13,714):
1. Exclusively used one of the three medications in
the pre-generic period
2. Used the same medication prior to the pre-
generic period (prior to 1 Sep 09)

TOTAL ELIGIBLE for worsened adherence models

n= 6,709

Excluded Beneficiaries that didn’t meet the following
criteria (n=1718):
1. Exclusively used one of the three medications in
the post-generic period
2. Must have received at least one OAG diagnosis
by an eye care provider

Excluded Beneficiaries had a PDC of >= 0.8 in the pre-
generic period (n=1,407)

TOTAL ELIGIBLE for improved adherence models

n= 5,302

Figure 1.
Sample Selection

PDC = proportion of days covered; OAG =

open-angle glaucoma
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Latanoprost -> Latanoprost

Bimatoprost -> Bimatoprost

Travaprost -> Travaprost

= Mean PDC
During Pre-
Generic
Period

Latanoprost -> generic

m Mean PDC
During
Post-
Generic
Period

Bimatoprost -> generic

Travaprost -> generic 0.54
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Medication Adherence (PDC)

Figure 2.
Mean adherence in patients who remained on brand-name drug or were switched to generic

PDC = proportion of days covered
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Bimatoprost, Pre-Generic

Travaprost, Pre-Generic
Branded Meds, Post-Generic i
Manthly Copay, Pre-Generic *
Manthly Copay, Post-Generic ’
Age at Start of Follow-Up Q

Female I—.—|
Black

Latino f

Asian }
Other Race f

High School Diploma I »

Some College }

College Diploma I »

Advanced Degree f *
$30,000 - <$60,000
$60,000 - <$100,000
$100,000 - <$125,000 f .E
$125,000 or Mare : - I
Optometrists Only

Optometrist & Ophthalmologist
Neither I—Q—II

\ I i I I
0.0 05 1.0 15 2.0

Odds Ratio (35% CI)

Figure 3.
Factors Associated with a = 25% Improvement in Medication Adherence After Generic

Latanoprost Became Available
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Bimatoprost, Pre-Generic

F—e—H
Travaprost, Pre-Generic —e—
Branded Meds, Post-Generic |
Monthly Copay, Pre-Generic [ ]
¢
L]
—o—

Monthly Copay, Post-Generic

Age at Start of Follow-Up

Female

Black ‘ —e—
Latino f > {
Asian f * !

Other Race f L
High School Diploma f

Some College }

&

&
College Diploma | » I
Advanced Degree f *
§30,000 - <$60,000 ’ —e—]
$60,000 - <$100,000 |
$100,000 - <$125 000 f * |
$125,000 or More —e—
Optometrists Only ’ l—0—|

Optometrist & Ophthalmologist —e—
Neither f - |

[ [
0.0 05 1.0 15 2.0 25
Odds Ratio (95% Cl)

Figure 4.
Factors Associated with a = 25% Worsening of Medication Adherence After Generic

Latanoprost Became Available
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