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Trends in hypotensive drug use have been reported using administrative databases for patients
with glaucoma or suspected glaucoma.1-4 We used verified patient self-reported data from the
1992–2002 waves of the Medicare Current Beneficiary Survey (MCBS) merged with Medicare
claims data to report rates and trends of glaucoma medication usage. The MCBS involves
annual face-to-face interviews with a nationally representative sample of Medicare
beneficiaries, including verification of drug use, when possible, by on-site inspection of
participants' drug containers. Additional information about the MCBS can be obtained at
www.cms.hhs.gov/LimitedDataSets/11_MCBS.asp.(accessed October 15, 2006)

Our analysis excluded beneficiaries younger than 65 at the interview date. After this exclusion,
the MCBS samples ranged from 11,884 in 1996 to 13,106 in 1999. We identified glaucoma
suspects from these samples by using these ICD-9-CM codes: 365.0, 365.00, 365.01, 365.04,
365.24. For inclusion in the analysis, MCBS participants needed to have had at least one
diagnostic code for suspected glaucoma in the preceding year, and none for other glaucoma
types. (Supplemental Material at AJO.com)

Drugs were classified by therapeutic category: α-adrenergic agonists, β-blockers, epinephrine
compounds, oral carbonic anhydrase inhibitors (CAIs), prostaglandin analogues (PGAs),
topical CAIs, or combination β-blocker–topical CAIs. We calculated annual percentages of
participants reporting use of at least one drug in the category in the year before the interview.
We also calculated annual percentages of participants reporting no hypotensive drug use; for
this subset, we also computed the percentages undergoing glaucoma-related laser and
incisional surgeries.
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The annual number of survey participants with suspected glaucoma ranged from 338 in 1996
to 476 in 2000 (mean, 407). The annual percentage of glaucoma suspects using no hypotensive
medication ranged from 86% to 91% (Table 1). Among medically untreated patients in a given
year, fewer than 1% underwent glaucoma surgery (Table 2).

The percentages of glaucoma suspects taking β-blockers, miotics, epinephrine compounds, and
oral CAIs decreased over 1992–2002, whereas use of α-agonists, combination β-blocker–CAIs,
and PGAs increased (Figure 1). By 2002, PGAs had surpassed β-blockers as the most utilized
hypotensive drug class. (Supplemental Material at AJO.com)

A major finding of our analysis is that from 1992–2002, more than four-fifths of beneficiaries
with diagnosed suspected glaucoma used no therapy. Also noteworthy is the dramatic shift in
utilization from β-blockers and miotics to PGAs and α-agonists.

In 2002, the Ocular Hypertension Treatment Study (OHTS)—the first large, randomized,
controlled trial of therapy for ocular hypertension—reported that hypotensive-drug use
significantly reduces the risk of glaucoma among ocular hypertensives.5 OHTS also identified
risk factors for progression that clinicians can use to make an informed decision whether to
initiate treatment.6 It will be interesting to continue following glaucoma medication use trends
among ocular hypertensives to determine this study's impact on utilization rates.

Considering that 3–6 million persons in the United States have suspected glaucoma,7 an
understanding of trends in glaucoma medication use is important for health policy-making.
The recent sharp increase in PGA use is unsurprising given their effectiveness at reducing
intraocular pressure, their favorable side-effect profile, and their once-daily administration.
Future policy-makers must decide whether PGAs' many benefits justify their costs. Such
determinations will depend partly on whether increased PGA use would improve patient
adherence; slow or halt disease progression; and reduce the need for costly, more invasive
interventions in the future.

Instead of relying on information from pharmacy-dispensing databases or from prescribing
records in patient charts, our analysis used a more direct measure of patients' actual drug use
—patient self-reports coupled with interviewer verification of the drug containers. We
acknowledge these few limitations. Since Medicare claims data are unavailable for
beneficiaries enrolled in managed-care plans, the data do not capture drug use among that
subset of beneficiaries. Moreover, since we excluded persons younger than 65, the utilization
rates we report may not be representative of all U.S. glaucoma suspects. Nonetheless, these
findings, from a nationally representative database, offer important insights into recent patterns
of glaucoma medication use among older U.S. adults with suspected glaucoma.
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Appendix 1: Additional Details About Methods
Although the MCBS uses a repeated measures design (4 year rotating panel design with repeat
measures 3 times within each year) information about beneficiary medication usage was
obtained only once a year. A beneficiary may have been in the study for multiple years, but
each year was a separate estimate.

Since the accuracy of ICD-9 coding is frequently driven by its use for billing applications rather
than scientific studies, in addition to assessing the utilization patterns for all five of the
glaucoma suspect codes together, we also analyzed the data using only the ICD-9 codes 365.01,
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365.04, 365.24 to ensure that we were not overestimating drug use due to clincians miscoding
manifest glaucoma using the codes 365.0 or 365.00.

Trend regressions were performed for each drug class to determine whether the changes in
medication use over the decade were significant.

Appendix 2: Additional Results
When using all 5 glaucoma suspect codes, the annual rates of beneficiaries untreated medically
or surgically ranged from 84.9% to 90.1%. Using the ICD-9 codes 365.01, 365.04, 365.24
only, the annual rate of beneficiaries untreated medically or surgically ranged from 81.5% to
90.1%. Using only the 365.0 glaucoma suspect code, the annual rate of beneficiaries untreated
medically or surgically ranged from 81.7% to 89.3%. Using only the 365.00 glaucoma suspect
code, the annual rate of beneficiaries untreated medically or surgically ranged from 85.0% to
90.3%.

We performed trend regressions and determined that all time trends are statistically significant
at p <0.01 levels or better for each glaucoma medication.
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Figure 1.
Use of hypotensive medications among all patients aged 65 years and older with suspected
glaucoma, by drug class, according to year, Medicare Current Beneficiary Survey, 1992—
2002.
CAIs = carbonic anhydrase inhibitors; epi. = epinephrine; PGAs = prostaglandin analogues.
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