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Purpose: A major barrier to glaucoma medication adherence is the patient’s out-of-pocket costs. At the University of Chicago 
Medical Center (UCMC), the institutional pharmacy piloted a program to query out-of-pocket costs for each patient’s medication list 
based on their insurance coverage. This study aims to describe the impact of this collaboration between the glaucoma service and the 
outpatient pharmacy service.
Methods: This study is a single institution, retrospective chart review of glaucoma patients with a formulary inquiry placed by 
a single glaucoma specialist between 4/1/2020 and 2/28/2022. Main outcome measures included medications before and after 
formulary inquiries, additional steps required to access the medications (ie, formulary exceptions, prior authorizations, tier exceptions), 
and out-of-pocket costs.
Results: A total of 343 formulary inquiries, representing 568 individual medication inquiries, were conducted. Out of the 568 
medication inquiries, only 78 could be filled for an affordable price without any additional steps. For 45 inquiries, additional steps 
were required for the medication to become covered at an affordable price. The remaining 445 inquires required additional steps with 
subsequent denial or prohibitive out-of-pocket costs.
Conclusion: The UCMC workflow provided transparent out-of-pocket costs for patients to access glaucoma medications. This 
workflow may be cost-effective as it minimizes the burden on the overall system by reducing the number of patients who are unable to 
fill a prescription at the pharmacy due to issues with coverage or affordability. This model of physician-pharmacy collaboration can 
guide other institutions to implement similar workflows which directly mitigate costs and improve quality of care.
Keywords: medication, access, cost

Introduction
Glaucoma is the second leading cause of irreversible blindness worldwide,1 estimated to affect over 7 million US adults 
by 20502–4 and costing approximately $2.86 billion annually.5 Intraocular pressure (IOP) is the only modifiable risk 
factor, and the primary treatment is a life-long prescription of IOP-lowering eyedrops. The considerable expense can 
impact patient adherence.6 Poor medication adherence can precipitate uncontrolled IOP, disease progression, and 
permanent vision impairment, which may require surgical intervention to control.7–13

A major barrier to medication adherence is the out-of-pocket costs faced by patients.14–18 In the United States, this 
issue is compounded by the complexity and heterogeneity of insurance and pharmacy pricing including formulary drug 
exclusions, which can be major deterrents to prompt initiation of therapy.19,20 Furthermore, simplifying treatment 
regimens with fewer medications can also improve patient adherence to therapy.21 Maximizing the likelihood of 
medication compliance in the first year is particularly important, as adherence patterns over the first year may be 
predictive of long-term medication adherence and therefore outcomes.22

Patient-physician communication is important,23 but after the face-to-face clinical encounter with the physician, the 
patient may feel relatively unequipped to effectively navigate the complex pharmacy and insurance system to minimize 
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medication costs according to their personal insurance status and treatment plan. At the University of Chicago Medical 
Center (UCMC), the institutional pharmacy has piloted a new program during the COVID-19 era whereby a “Pharmacy 
Medication Access Referral order” can be placed in the electronic medical record (EMR) system to ascertain out-of- 
pocket costs for any generic or brand-name medications for each individual patient based on their specific insurance 
coverage. As part of the workflow, patients were always initiated on generic medication options. If medical escalation 
became required to delay surgical management, potentially more expensive brand-name and combination agents could be 
considered. Keeping in mind the out-of-pocket cost to the patient, the physician can make an informed determination 
about which medication to prescribe next or initiate an application for prior authorization, formulary exception, or tier 
exception, if necessary, which is also facilitated by the pharmacy. Once it has been determined that a specific medication 
is available to and affordable for the individual patient, the physician can discuss this option with the patient, and only 
then will the medication be prescribed. Medication prescriptions may then be fulfilled by the institutional outpatient 
pharmacy and mailed directly to the patient’s home, reducing unnecessary risk of COVID-19 exposure from in-person 
visits to pharmacy only to discover prohibitively high out-of-pocket medication costs.

This new workflow facilitates a more informed, cost-conscious, and practical real-world conversation between the 
patient and physician during the in-person visit, where both parties are equipped with the actual out-of-pocket cost 
patients will face when considering various therapeutic options. The purpose of this study is to quantitatively describe the 
impact of this multidisciplinary collaboration between the glaucoma service and the ambulatory pharmacy program in 
facilitating patient access to glaucoma medications at affordable out-of-pocket costs.

Methods
This study is a single institution, retrospective chart review of glaucoma patients at the UCMC who had an “Pharmacy 
Medication Access Referral order” placed by a single glaucoma specialist (MQ) between 4/1/2020 and 2/28/2022. The 
study was approved by the UCMC Institutional Review Board (IRB20-2001).

During a patient visit in outpatient glaucoma clinic, the physician could submit a formulary inquiry for various 
medications through the hospital electronic medical record system (Epic Systems, Verona, WI). Patients were always 
initiated on generic, presumably more affordable, medications such as generic dorzolamide-timolol, brimonidine, and 
latanoprost until intraocular pressures were uncontrolled and required an escalation of medical therapy to delay surgical 
management. Five medications were the focus of most formulary inquiries because they were either brand-name only (eg, 
Rhopressa, Vyzulta) or combination agents without generic alternatives (eg, Rocklatan, Simbrinza, Combigan; after the 
study period, in February 2022, Combigan became available as a generic). Additionally, Simbrinza and Combigan were 
considered as alternatives to generic dorzolamide-timolol for patients with contraindications (eg, asthma/COPD or systemic 
beta-blocker use as a contraindication to timolol or corneal endothelial issues as a contraindication to dorzolamide).

The institutional pharmacist liaison responded through Epic inbasket messages with out-of-pocket medication costs 
based on each patient’s current insurance coverages and specified whether the medications were 1) on formulary and 
covered at a certain out-of-pocket co-pay, 2) on formulary but required prior authorization, or 3) not on formulary. If the 
medication of interest was on formulary but the out-of-pocket cost was relatively high, a tier exception could be 
submitted in attempt to lower the out-of-pocket cost. If a prior authorization was required, this application could be 
submitted, and if approved, an updated out-of-pocket cost could be obtained. If the medication of interest was not on 
formulary, a formulary exception could be submitted, and if approved, an updated out-of-pocket cost could be obtained. 
If any of these additional steps were required, the physician authorized application for these additional steps through 
return Epic in-basket messages to the pharmacy, and the applications would be submitted by the clinical pharmacist to the 
patient’s insurance company. Subsequent decisions and lowest out-of-pocket costs were relayed from the pharmacy to the 
physician via Epic message, and ultimately from the physician’s team to the patient via telephone call.

Patients were included in this study if there was at least one formulary inquiry order through the institutional 
pharmacy during the observed period. For patients with multiple formulary inquiry orders during this period, all instances 
were included in the study. Demographic information extracted from the electronic medical record included age, sex, 
race, and insurance status. Additional information collected included starting and final medications after each formulary 

https://doi.org/10.2147/OPTH.S450629                                                                                                                                                                                                                               

DovePress                                                                                                                                                                 

Clinical Ophthalmology 2024:18 982

Choi et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


inquiry and subsequent steps taken, the number of formulary inquiries, formulary exceptions, prior authorizations, and 
tier exceptions, and the final out-of-pocket costs for each medication per patient.

Results
A total of 343 formulary inquiries for 326 patients met inclusion criteria and were analyzed. The mean age was 71.3 ± 
14.0 years, 57% of patients were female, 79% of patients were Black; the primary insurance was 75% Medicare, 18% 
commercial insurance, 7% Medicaid, and 0.3% uninsured (Table 1). An average of 3.42 Epic in-basket message 
correspondences between physician and pharmacy were required for each formulary inquiry plus additional steps with 
initial responses available within 24–48 hours.

Table 2 summarizes the formulary inquiry results for the 5 most common medications of interest (ie, Rocklatan, 
Rhopressa, Simbrinza, Vyzulta, and Combigan), including the percentage of formulary inquiries resulting in medication 
changes for the patient, the out-of-pocket costs, and the proportion of patients with additional steps required (ie, prior 
authorizations, formulary exceptions, and tier exceptions). In the absence of published metrics for affordability of out-of- 
pocket medication costs, the quoted out-of-pocket costs were categorized into 30-day costs of $0 to $10, $11 to $50, $51 
to $100, and over $100 to estimate affordability. For approximately 40–46% of formulary inquiries plus additional steps, 
the final out-of-pocket cost was within the lowest cost category of $0 to $10 per 30-day supply. Of note, 13–20% of 

Table 1 Demographics

Demographics N = 343

Age, mean (SD) 71.3 (14.0)
Sex, n (%)

Female 196 (57%)

Male 146 (43%)
Did not report 1 (0%)

Primary Insurance, n (%)
Medicare 257 (75%)

Private Insurance 61 (18%)

Medicaid 24 (7%)
Uninsured 1 (0%)

Race, n (%)

Black/African American 270 (79%)
White 40 (12%)

Asian/Mideast Indian 12 (3%)

More than one race 8 (2%)
American Indian/Alaska Native 3 (1%)

Declined 9 (3%)

Unreported 1 (0%)

Table 2 Summary of All Formulary Inquiries

Drug Formulary 
Inquiry

Changea, 
n (%)

$0-$10, 
n (%)

$11-$50, 
n (%)

$51-$100, 
n (%)

$100+, 
n (%)

Prior 
Authorization, 

n (%)

Formulary 
Exception,  

n (%)

Tier 
Exception, 

n (%)

Rocklatan 212 66 (31%) 79 (46%) 44 (26%) 15 (9%) 32 (19%) 8 (9%) 81 (88%) 3 (3%)

Rhopressa 177 10 (6%) 63 (40%) 58 (36%) 8 (5%) 30 (19%) 5 (24%) 16 (76%) 0 (0%)

Simbrinza 124 27 (22%) 53 (46%) 27 (23%) 21 (18%) 15 (13%) 4 (29%) 9 (64%) 1 (7%)

Vyzulta 93 20 (22%) 31 (45%) 11 (16%) 13 (19%) 14 (20%) 5 (18%) 16 (57%) 7 (25%)

Combigan 7 0 (0%) 0 (0%) 5 (83%) 0 (0%) 1 (17%) 0 (0%) 2 (100%) 0 (0%)

Note: aProportion of formulary inquiries that resulted in a change in the patient’s medication regiment. 
Abbreviations: FI, formulary inquiry; PA, prior authorization; FE, formulary exception; TE, tier exception.
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formulary inquiries plus additional steps still yielded out-of-pocket costs of greater than $100 per 30-day supply resulting 
in the medication being cost prohibitive. These medications were not added to the patient’s existing regimen either 
because medication escalation could be deferred for now, or the quoted out-of-pocket cost was too high for the patient. 
For each medication, the majority (57–100%) of additional steps required after the initial formulary inquiry was 
submitting an application for formulary exception.

The initial response to each formulary inquiry from the pharmacy is described for the 5 medications of interest in patients 
not already on the medication. A total of 211 formulary inquiries were made about Rocklatan for patients not already on 
Rocklatan; the results were 59% covered, 38% not on formulary, and 4% requiring prior authorizations (Table 3). A total of 
152 formulary inquiries were made about Rhopressa for patients not already on Rhopressa; the results were 87% covered, 11% 
not on formulary, and 3% requiring prior authorizations. A total of 112 inquiries were made about Simbrinza for patients not 
already on Simbrinza; the results were 89% covered, 8% not on formulary, and 4% requiring prior authorizations. A total of 90 
inquiries were made about Vyzulta for patients not already on Vyzulta; the results were 77% covered, 18% not on formulary, 
and 6% requiring prior authorizations. A total of 3 inquiries were made about Combigan for patients not already on Combigan; 
the results were 33% covered, 67% not on formulary, and 0% requiring prior authorizations.

A subset of patients were able to have their medication of interest covered (40–80% depending on medication) by 
their insurance at an affordable out-of-pocket cost of $0-$10 per 30-day supply (Table 3). Unfortunately, there was still 
a substantial number of patients (11–53% depending on medication) whose insurance did not cover the medications of 
interest despite additional steps performed (eg, formulary exception, tier exception, prior authorization). For these 

Table 3 Formulary Inquiries for New Pharmacologic Agents

Rocklatan Rhopressa Simbrinza Vyzulta Combigan

Formulary Inquiry, n 211 152 112 90 3

First pharmacy reply, n (%a):

Covered 125 (59%) 132 (87%) 100 (89%) 69 (77%) 1 (33%)
Not on formulary 81 (38%) 16 (11%) 9 (8%) 16 (18%) 2 (67%)

PA needed 8 (4%) 5 (3%) 4 (4%) 5 (6%) 0 (0%)

Drug added, n 66 10 27 20 0

Not Covered, n (%b) 1 (2%) 3 (30%) 7 (26%) 2 (10%) 0 (0%)

$0 - $10, n (%b) 53 (80%) 4 (40%) 19 (70%) 15 (75%) 0 (0%)
$11 - $50, n (%b) 11 (17%) 3 (30%) 1 (4%) 1 (5%) 0 (0%)

$51 - $100, n (%b) 1 (2%) 0 (0%) 0 (0%) 2 (10%) 0 (0%)

$100+, n (%b) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Drug added without extra steps, n (%b) 31 (47%) 6 (60%) 24 (89%) 17 (85%) 0 (0%)

Drug added with extra, n (%b) 35 (53%) 4 (40%) 3 (11%) 3 (15%) 0 (0%)

Prior Auth, n 3 1 1 1 0
Formulary Exception, n 32 3 2 2 0

Tier Exception, n 0 0 0 0 0

Drug not added, n 145 142 85 70 3

Not Covered, n (%c) 41 (28%) 12 (8%) 1 (1%) 22 (31%) 1 (33%)

$0 - $10, n (%c) 25 (17%) 49 (35%) 28 (33%) 14 (20%) 0 (0%)
$11 - $50, n (%c) 33 (23%) 46 (32%) 23 (27%) 10 (14%) 1 (33%)

$51 - $100, n (%c) 14 (10%) 7 (5%) 19 (22%) 11 (16%) 0 (0%)

$100+, n (%c) 32 (22%) 28 (20%) 14 (16%) 13 (19%) 1 (33%)

Notes: First pharmacy reply: Initial replies from institutional pharmacy to the outpatient pharmacy assistance order set (formulary 
inquiry) had three potential outcomes. The medication of interest could be covered by patient’s insurance, not on formulary 
(requiring a formulary exclusion), or require a prior authorization. Extra steps: Following the initial formulary inquiry, the patient’s 
insurance may have required additional steps by the physician and pharmacy to gain coverage or reduce patient out-of-pocket costs 
including prior authorizations, formulary exclusions, or tier exceptions. aDenominator of percentage is total formulary inquiries 
(“Formulary Inquiry”). bDenominator of percentage is total formulary inquiries resulting in medication of interest being added 
(“Drug added”). cDenominator of percentage is total formulary inquiries resulting in medication of interest not being added (“Drug 
not added”).
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patients, the workflow spared them the physical and emotional demands of visiting a pharmacy in person only to find out 
that the medication was not affordable.

Discussion
Many factors affecting glaucoma medication adherence have been described in literature including doctor-patient 
communication, patient’s health-related beliefs, and financial barriers. While various patient education programs have 
been implemented to address medication nonadherence, affordability of glaucoma medications has been identified as 
a major barrier for up to 25% of patients.24–26 Institutionally addressing the financial barriers to medication access is 
particularly difficult given the complexity of the United States payment structure and individual patient circumstances 
and concerns. Furthermore, we hope that in the future insurance companies will place newer brand-name medications on 
their formularies to minimize the logistical steps required for patients to gain access to appropriate medical therapies. To 
our knowledge, no other studies have been published proposing an institutional program to confront patient-level 
financial barriers to glaucoma medication access.

In our study, 343 discrete formulary inquiries, representing 568 instances of individual medication inquiries (since 
each formulary inquiry may include multiple medications for one patient), were conducted. For the purpose of 
simplifying the discussion, we can imagine each individual medication inquiry as a single individual patient at the 
pharmacy fulfilling a single medication prescription, although in reality, some individual patients had multiple medica-
tion inquiries for multiple different medications simultaneously. If we had sent in the prescribed medication for these 568 
patients (211 Rocklatan, 152 Rhopressa, 112 Simbrinza, 90 Vyzulta, 3 Combigan) to their pharmacy, only 78 patients (31 
Rocklatan, 6 Rhopressa, 24 Simbrinza, 17 Vyzulta, 0 Combigan) would have been able to pick up the prescribed 
medication on that day without any additional steps (Table 3). For another 45 patients (35 Rocklatan, 4 Rhopressa, 3 
Simbrinza, 3 Vyzulta, 0 Combigan), the medications were not accessible without additional steps (ie, prior authorization, 
formulary exception, tier exception). The majority of these 123 patients (78 plus 45) who were able to successfully start 
a new medication would have predominantly paid in the most affordable category of $0-$10 per 30-day supply for the 
medication of interest (ie, 80% for Rocklatan, 75% for Vyzulta, and 70% for Simbrinza – the percentage represents the 
percentage of patients who were able to start that medication at a cost of $0-$10 per 30-day supply). Through this 
workflow, we were able to appropriately identify the 123 patients out of 568 total who would successfully access their 
new medications at an affordable price without requiring them to physically visit a pharmacy. The remaining 445 patients 
(145 Rocklatan, 142 Rhopressa, 85 Simbrinza, 70 Vyzulta, 3 Combigan) would have been spared the need to physically 
visit a pharmacy to fill a prescription to be quoted prohibitive out-of-pocket costs or require additional insurance 
authorization steps with subsequent denial. Many of these 445 patients who did not start a new medication would 
have been quoted an out-of-pocket 30-day supply price in the most expensive category of greater than $100 (ie, 22% for 
Rocklatan, 20% for Rhopressa, 19% for Vyzulta, and 16% for Simbrinza), supporting the prior literature that high cost 
can be a significant barrier to medication access.

A large proportion of patients did not have medications added to their regimen following the formulary inquiry and 
additional step process. Ultimately, affordability is a personal metric for each patient and using the out-of-pocket cost 
category of greater than $100 per 30-day supply may be an oversimplification of this issue. Additionally, many formulary 
inquiries were issued preemptively for potential escalation therapy options in patients stable enough to be managed on 
their current regimens. While not all formulary inquiries resulted in medications being added to patient regimens, this 
workflow provided valuable information to both patient and physician to help guide future management decisions.

There are several limitations to our study. First, as a single institution experience at a tertiary academic medical 
center, the generalizability of our findings are limited especially considering the heterogeneity of out-of-pocket costs 
based on insurance coverage across insurance companies, geographic regions, and individual patient deductibles.27 The 
formulary restrictions may not be transferable to other states or institutions. However, we anticipate that the outlined 
model of physician-pharmacy collaboration can serve to guide other institutions to consider implementing similar 
workflows to directly mitigate the out-of-pocket medication costs for patients to improve quality of care. There is 
a nontrivial cost to implementing this workflow given the additional demand on pharmacy personnel to file and process 
the paperwork required for formulary inquiries and subsequent additional steps. This may be offset by the amount of time 
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saved by reducing the number of patients who arrive at the pharmacy counter to fill a prescription but are ultimately 
unable to purchase the medication of interest due to additional steps required or high out-of-pocket costs. The proposed 
workflow could ideally filter all patient-pharmacy interactions to only medication prescriptions that are known by all 
three parties (patient, physician, and pharmacy) to be a guaranteed available and affordable option, ultimately improving 
pharmacy workflow efficiency. Furthermore, prior economic analyses have suggested improving glaucoma medication 
adherence is cost-effective from a societal perspective as well.28 In this study, we were unable to reliably capture the out- 
of-pocket medication costs prior to the formulary inquiry step which would have allowed for a more robust, quantitative 
cost analysis. Additional prospective analyses would be particularly helpful in quantifying the invasive IOP-lowering 
surgical interventions avoided or delayed by improving access to affordable glaucoma medications which may be 
a particularly important outcome measure. Our statistical method was limited by the comparator data available. 
Unfortunately, we were unable to reliably collect cost data on patients’ out-of-pocket costs prior to the initiation of 
our study. The out-of-pocket medication costs were directly obtained from pharmacy running each medication under the 
patient’s individual insurance at a specific point in time. We were unable to retroactively collect out-of-pocket costs for 
a patient in a similar methodology or through patient responses as the reliability of the responses were poor. Similarly, we 
found randomization of patients between lowering out-of-pocket costs versus no intervention to be unethical during 
a pandemic where patients were already under significant financial strain and vulnerable to poor medical management. In 
hopes of improving access to affordable medical care during a time of poor access globally, we made the decision to 
forgo a more rigorous statistical analysis. Ultimately, the results of our initiatives led to a considerable increase in 
medication coverage and lowering out-of-pocket costs for the entire subject population.

The UCMC workflow was effective in providing absolute transparency of out-of-pocket glaucoma medication costs 
for patients in a timely manner and facilitating pragmatic goal-oriented conversations between the patient and physician, 
resulting in enhanced access to appropriate glaucoma medications. Up to 77% of physicians have demonstrated difficulty 
advising patients on out-of-pocket costs for medications due to the complexity of payment structures in the United States 
across medical specialties.29 This transparent workflow directly mitigates any potential misinformation, therefore, 
improving the patient–physician relationship beyond the ophthalmologic setting as well, since the UCMC pharmacy 
order set is made available to any department inquiring about any medication. The efficient workflow and time saved by 
determining out-of-pocket costs and relaying this information to patients may positively impact patient access as well. 
The improved access has the potential to improve medication adherence18,21,24,26 and glaucoma management since 
a significant barrier to medication access is directly addressed, as transparently as possible.
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