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The problem of unaffordable prescription medications in
the United States is complex and can result in poor pa-
tient adherence to therapy, worse clinical outcomes, and
high costs to the healthcare system. While providers are
aware of the financial burden of healthcare for patients,
there is a lack of actionable price transparency at the
point of prescribing. Real-time prescription benefit
(RTPB) tools are new electronic clinical decision support
tools that retrieve patient- andmedication-specific out-of-
pocket cost information and display it to clinicians at the
point of prescribing. The rise in US healthcare costs has
been amajor driver for efforts to increasemedication price
transparency, and mandates from the Centers for Medi-
care & Medicaid Services for Medicare Part D sponsors to
adopt RTPB tools may spur integration of such tools into
electronic health records. Althoughmultiple factors affect
the implementation of RTPB tools, there is limited evi-
dence on outcomes. Further research will be needed to
understand the impact of RTPB tools on end results such
as prescribing behavior, out-of-pocket medication costs
for patients, and adherence to pharmacologic treatment.
We review the terminology and concepts essential in un-
derstanding the landscape of RTPB tools, implementation
considerations, barriers to adoption, and directions for
future research that will be important to patients, pre-
scribers, health systems, and insurers.
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BACKGROUND

The rise in healthcare costs in the United States (US) has been
a major driver for efforts to increase price transparency in
medical care. This narrative review aims to describe the issues
related to the high cost of prescription medications, discuss the
evidence for electronic clinical decision support in providing
cost information to prescribers, and contextualize the role of
real-time prescription benefit (RTPB) tools in the current
healthcare landscape in the US.
Unaffordable prescription medications are associated with

many detrimental downstream effects, including poor adher-
ence to therapy, worse patient outcomes, and high healthcare
system costs.1–4 While prescription medications account for
nearly 17% of US healthcare expenditures, one-fifth of Amer-
icans report the inability to fill prescriptions, and one-third
report that prescription medication costs pose a significant
financial burden.5 Out-of-pocket (OOP) costs, or the amount
that a patient is responsible for at the time of purchase, are a
function of prescription drug coverage, deductible (amount
patients pay for health services before their insurance plan
starts to pay), co-payments (fixed costs paid for health services
after paying the deductible), and co-insurance (the percent of
costs paid for health services after paying the deductible).6

Medications with high OOP costs are more likely to be aban-
doned at the pharmacy, and restrictive medication coverage
may lead to decreased medication utilization.7–10 Overall, the
cost of medication nonadherence to the healthcare system is
estimated to be between $100 and $289 billion annually.10

Retail outpatient medication prices in the US are deter-
mined by a complex cost-sharing relationship between manu-
facturers, wholesalers, health insurance plans, pharmacy ben-
efit managers (PBMs), and pharmacy retailers.11, 12 While
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manufacturers set medication list prices, PBMs leverage their
market share to negotiate rebates with pharmaceutical manu-
facturers on behalf of health plans.11, 12 In exchange, PBMs
place specific medications on tiered formularies with the stated
intention of passing the savings from rebates to insurers,
employers, and patients.11, 13 However, due to a lack of transpar-
ency surrounding the negotiation process, the rebate size is rarely
disclosed publicly and PBMs can retain a significant portion of
the rebate as profit.11–14 There are also indications that manufac-
turer rebates are not as significant as claimed, that rebate size is
associated with increased OOP cost, and that savings are not
ultimately passed on to patients.5, 13, 14 Findings suggest that
higher rebates are associated with increased list prices and that
individuals without insurance are disproportionately affected by
higher OOP costs.14 The rise in high-deductible health plans has
also contributed to increases in deductibles, premiums, and co-
insurance.5 Ultimately, this complexity manifests at the point of
sale, where the medication and its coverage tier, the PBM ar-
rangements, the patient’s plan, and the deductible position make
costs difficult to predict.
Although clinicians are aware of the burden of prescription

costs and willing to consider treatment options based on patient
affordability, amajor barrier to engaging in effective conversations
about medication costs with patients has been the lack of price
transparency at the point of prescribing.5, 15, 16 Studies have shown
that even with some information about patients’ health plans,
clinicians have great difficulty accurately estimating OOP medi-
cation costs.17, 18Although formulary decision support (FDS)with
e-prescribing provides clinicians with information regarding for-
mulary tier, they lack details on theOOPcosts ofmedications.19–24

Contacting pharmacies or insurance plans directly is often the only
way prescribers can access prescription cost or coverage restric-
tions information, a time-consuming task that busy clinicians often
cannot accomplish within the confines of a brief office visit. The
current electronically available OOP price information is piece-
meal; patient-specific medication coverage data exists among
PBMs, insurers, or pharmacy systems while patient-agnostic phar-
macy price comparison data is available through consumer-facing
services such as GoodRx.15 But, these disparate data could be
consolidated, in line with the American College of Physicians
recommendations to increase the availability of “accurate, under-
standable, and actionable information on the price of prescription
medication” at the point of prescribing to promote shared decision-
making and cost-conscious care.11

There has been increasing evidence that FDS with informa-
tion on cost, formulary tier, or medication substitutions during
e-prescribing can lead to changes in prescribing behavior and
cost reduction.19, 20 In a 2019 study, prescriber alerts for
several high-cost medication classes provided medication sub-
stitutions and resulted in a 32% decrease in the prescribing
volume of those classes in ambulatory practices.21 In the
inpatient setting, both institution-specific and commercial for-
mulary decision support improved formulary adherence in
select medication classes.22, 23 Regarding cost savings, a study
done within a single health system with 45,000 health plan

members found that medication substitution alerts for just four
medication classes resulted in an annual savings of more than
$800,000 for the health plan.24 Another study of two insurers
showed that e-prescribing with formulary support increased
tier 1 prescribing and estimated savings of $845,000 per
100,000 patients.16, 25

Studies on the impact of FDS on medication adherence are
mixed. In a propensity score–matched study of prescribers
using e-prescribing with FDS versus those using paper pre-
scriptions, there was increased medication adherence to initial
fill and 30- and 90-day refills in those using FDS.26 However,
in another study evaluating the effect of prescribing preferred
tier medications on patient OOP medication costs, the change
in prescribing behavior with formulary support only modestly
reduced co-payments and was not associated with increased
medication adherence.27

THE ROLE OF REAL-TIME PRESCRIPTION BENEFITS

RTPB tools are new electronic clinical decision support tools
that retrieve patient- and medication-specific information from
the PBM, payors, or retail pharmacy, and display it to clini-
cians at the point of prescribing. A step beyond the medication
tier information available with traditional FDS, RTPB tools
display information on the OOP cost of a medication, cover-
age restrictions, and the cost of medication substitutions. This
information would normally only be seen by pharmacists
when submitting a claim, so RTPB tools add new value by
displaying it to the clinician during the prescribing workflow.
In line with efforts to increase price transparency, the Centers
for Medicare & Medicaid Services (CMS) mandated that
Medicare Part D plan sponsors (employers or insurance plans
that provide Part D prescription drug coverage) adopt RTPB
tools that are capable of integrating with at least one pre-
scriber’s e-prescribing system or electronic health record
(EHR) by January 1, 2021.28, 29 Despite this mandate, RTPB
tools have not been uniformly adopted at the level of health
systems and practices, and while they have the potential to
improve cost-informed prescribing, they are not well utilized
or understood. To date, there is only a report in the gray
literature30 and two published studies on the impact of RTPB
tools.31, 32 The first was a retrospective cohort study conduct-
ed at a single health system which compared the fill rates
between prescriptions whose orders triggered RTPB activa-
tion vs those that did not trigger RTPB activation. Orders that
did not trigger RTPB activation were for patients whose
prescription drug plans were not compatible with the RTPB
tool or who had no verified prescription drug plan. RTPB
activation was associated with a higher prescription fill rate
(79.8% vs 71.7%) and lower cancelation rate (9.34% vs
14.89%).31 The second study was a cluster-randomized trial
at practices in an urban academic health system that showed an
adjusted 11.2% OOP cost reduction for medications with
RTPB recommendations. However, only a small percentage
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of medications (4.2%) had recommendations for medication
substitutions.32 This narrative review aims to introduce impor-
tant concepts related to RTPB tools (Table 1.), examine the
factors that influence their adoption and impact, and discuss
their limitations and implications for clinical practice and
future research.
RTPB tools serve as intermediaries in the flow of prescrip-

tion medication information between EHRs and PBMs. These
instruments perform the following functions: (1) determine the
patient’s eligibility for prescription medication coverage; (2)
check medication tier and potential coverage restrictions such
as prior authorization; (3) obtain patient OOP cost for the
prescribed quantity and at the selected pharmacy; (4) recom-
mend alternative medications and/or pharmacies with lower
OOP costs; and (5) display this information electronically to
the prescriber at the point of prescribing and/or to patients on
an after-visit summary. RTPB tools are offered as either
standalone products by RTPB vendors or add-on products of
e-prescribing vendors.

HOW DO RTPB TOOLS WORK?

For clinicians to trust the accuracy of the information provided
by RTPB tools and to understand the limitations of these tools,
it is important for them to understand how they work. To
obtain prescription medication information at the point of
prescribing, RTPB tools complete a sequence of electronic
messages called “RTPB transactions” (Fig. 1). In the predom-
inant type of transaction, the EHR sends a request for pre-
scription benefit information to the RTPB vendor, which
forwards the message to the patient’s PBM. The PBM deter-
mines eligibility by cross-referencing enrollment data from the
EHR with the PBM’s insurance and prescription coverage
information. If the patient has medication coverage through
the PBM, it returns prescription benefits information (specific
to that patient) to the RTPB vendor, which forwards the
information to the EHR where it can be reviewed in real time
by a clinician. For an RTPB transaction to occur, the patient’s
insurance and pharmacy benefit information must be

documented and transmitted in the correct EHR fields for each
electronic message. Although user interfaces may differ by
EHR vendor, the prescription benefit estimates generally show
information on OOP costs, coverage restrictions, and lower
cost options based on days’ supply, pharmacy practice setting,
and medication substitutions. RTPB tools are designed to
return the true patient-facing OOP cost. However, since they
do not submit an actual claim to the PBM, there remains the
rare possibility of error. While most RTPB vendors retrieve
information directly from PBMs, there are vendors that have
direct connections with payors or pharmacies to obtain RTPB
information. An example of the information that may be
displayed by an RTPB to the prescriber is shown in Figure 2.
Ideally, this information presents an opportunity for pre-
scribers and patients to discuss OOP medication cost at the
point of prescribing.
For a health system that adopts RTPB tools, prescribers will

be able to access prescription benefit information for only a
proportion of their patients. RTPB patient coverage, or the
percent of patients for whomRTPB information is available, is
determined by a set of relationships between different stake-
holders illustrated in Figure 3. Health systems may contract
with one or more RTPB vendors, each of which has contrac-
tual relationships with different PBMs. Figure 3 illustrates a
hypothetical example in which the health system is contracted
with two RTPB vendors which can obtain prescription benefit
information from PBMs, including the OOP cost estimates
based on the medication price, patient’s copay, and deductible.
These contractual relationships determine the RTPB patient
coverage for the subset of the insured patients seen in the
health system. In the figure, RTPB vendor 1 is contracted with
and is able to obtain RTPB information for the patients cov-
ered by PBM 1 and PBM 2. The health system can obtain
additional RTPB patient coverage through RTPB vendor 2,
which is contracted to PBMs 3–5. However, health systems
also provide care for patients who do not have RTPB cover-
age, such as those whose PBMs do not have a relationship
with an RTPB vendor or uninsured patients. This gap in RTPB
coverage is illustrated in Figure 3 by patients covered by PBM
6 or who do not have prescription medication coverage.

Table 1. Glossary of Terms for Real-Time Prescription Benefit Concepts

Formulary drug support A facet of clinical decision support designed to improve clinician support by preferentially guiding them toward
formulary over non-formulary medication options

Real-time prescription
benefits

Electronic clinical decision support tools that retrieve patient-specific, prescription benefit information and display
it during the e-prescribing workflow

RTPB patient coverage Percent of patients in a population for whom RTPB information is available
Gaps in RTPB patient
coverage

Percent of patients in a population for whom RTPB information is not available

RTPB transaction A series of electronic messages from the EHR vendor to the RTPB vendor to the PBM requesting information that,
when patient eligibility is met, returns relevant RTPB information on medication coverage, out-of-pocket cost,
medication alternatives, or pharmacy practice settings

Prescription routing
transaction

A series of electronic messages from the EHR vendor to the eRx vendor to the pharmacy to route medication
prescriptions

RTPB data retrieval rate Percent of inquiries that return RTPB information divided by all electronic prescriptions
Prescription adjustment rate Percent of prescriptions where an alternative displayed by the RTPB tool was accepted divided by all prescriptions

where RTPB information was retrieved
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In addition to the stakeholder relationships that determine
whether RTPB information is available for individual patients,
institutional implementation decisions will influence pre-
scribers’ interactions with RTPB information. Implementation
decisions include whether RTPB alerts display automatically
or if clinicians must “opt-in” by clicking a button to retrieve an
estimate during e-prescribing. Institutions may also present
RTPB information as passive decision support tools that dis-
play information without interrupting workflow versus an
interruptive alert. It is important to note that for most prior
studies examining alert type, alerts were designed to either
display automatically or as interruptive alerts. This distinction
may be pertinent, as Pevnick et al. found no difference in
prescribing behavior for preferred tier medications with only
non-interruptive formulary support alerts.27 Health systems
can suppress RTPB alerts based on thresholds for the cost
difference between the substitutions and the original prescrip-
tion or allow their providers to “opt-out” of seeing RTPB
information when prescribing medications. These institutional
implementation decisions can influence the amount and con-
tent of prescription benefit information that prescribers interact

with, and the degree of effort or clicks needed to navigate
RTPB tools. As institutions adopt RTPB instruments, they
would benefit from evidence on how different implementation
choices affect the quality of the information retrieved and
prescriber usability.

RESEARCH AGENDA

RTPB tools have the potential to provide timely prescription
benefit information and decision support in choosing the most
financially appropriate medication for patients. The need to
control healthcare costs and efforts like the CMS mandate for
the adoption of RTPB tools will likely spur greater implemen-
tation in the future. However, just because these tools exist
does not necessarily mean that they are equally accessible in
the care of all populations, utilized by clinicians, or have the
intended clinical impact. For future research evaluating the
impact of RTPB tools, we suggest careful consideration of the
measured outcomes, focusing on key stakeholders such as
patients, prescribers, health systems, and insurers.

Fig. 1 Representation of the electronic messages during RTPB and prescription routing transactions. *While the predominant source of RTPB
information is PBMs, there are vendors that obtain RTPB information directly from payors or pharmacies.

Fig. 2 Representation of RTPB information displayed to clinicians during e-prescribing. *The figure is an EHR-agnostic, generic representation
of an RTPB tool.
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Outcomes with RTPB Tools

Evidence on the effect of clinical decision support to promote
medication price transparency is mostly limited to studies of
FDS. Most studies focus on specific medication classes or
outcomes related to formulary adherence or cost savings for
health systems rather than patient-centered outcomes.With the
adoption of RTPB tools, it will be essential to evaluate out-
comes meaningful to patients and families such as OOP cost
and determinants of adherence to prescribed medication ther-
apy. It also opens the possibility of studying the effect of cost-
effective prescribing on clinical outcomes, such as manage-
ment of chronic diseases that require long-term medications.
For example, outcomes that may impact clinical practice
might include the effect of RTPB patient coverage and tool
utilization in medication adherence in diabetes or heart failure,
where cost is known to impact adherence.33, 34 Health equity is
an additional area of concern. These tools are only available in
the care of patients who are insured and have prescription
medication coverage and may potentially widen disparities
in healthcare delivery. It will be essential to assess RTPB
patient coverage to identify systemic gaps and patients who
cannot receive the benefits of RTPB tools in their care. Al-
though RTPB tools will play an important role in increasing
price transparency for a subset of insured patients, studying the

gaps in RTPB coverage may also highlight the need to inte-
grate other players with electronic drug pricing information
such as the retail pharmacies and health technology companies
that track, compare pricing, and offer discount coupons to
patients.

Clinician Adoption

At face value, prescribers should embrace RTPB tools as
relevant and timely information at an appropriate point in the
clinical workflow. However, studies have shown that the
availability of clinical decision support tools does not neces-
sarily predict end-user adoption.35–38 Multiple factors may
affect tool use, including clinician confidence in the accuracy
of information, prescriber burden, and lack of training.39, 40

Prior studies have shown that while helpful, FDS is not always
completely accurate,41 which may deter clinicians from
trusting RTPB information and recommendations. As with
any other information used in decision-making, prescribers
should understand where the data is coming from and how
these tools work, which is the motivation underlying this
narrative review. For prescribers, RTPB tools currently offer
a more accurate, granular, and real-time window into OOP
costs for their insured patients than has previously existed.
Starting January 1, 2023, the CMS Final Rule will require

Fig. 3 RTPB patient coverage: relationship between EHR vendors, RTPB vendors, and PBMs. A hypothetical health system’s RTPB patient
coverage, or the percent of patients for whom RTPB information is available, is illustrated by the patient groups outlined in black who are
covered by PBMs that have relationships with the health system’s RTPB vendors. The gaps in patient coverage are highlighted by patients in
gray, which include patients whose PBM does not have a relationship with the health system’s RTPB vendor (solid outline) and patients who do

not have insurance (hashed outline).
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availability of RTPB comparison tools to patients for
obtaining information on cost and alternative medications,
which will empower patients to engage in discussions with
prescribers around cost.42–44 RTPB tools have the potential to
change the shared decision-making dynamic between pre-
scribers and their patients by making conversations about
medication costs possible. However, prescriber burden must
also be considered, as meaningful use of RTPB tools necessi-
tates shared decision-making with patients on the most med-
ically appropriate and cost-effective medication options. Giv-
en the time constraints of clinical interactions, these important
but potentially lengthy discussions may add further non-
reimbursed burden during patient interactions.45 As clinicians
are equipped with more information on the cost of treatments,
additional training and tools will be necessary to improve the
prescriber skills and the quality of communication in shared
decision-making discussions around cost.46, 47 Prescriber ed-
ucation of RTPB tools will need to be multifaceted, from the
fundamental knowledge of the prescription coverage data
being provided to the practical application of the information
in clinical settings.
As RTPB tools becomemore widely available, there will be

ample opportunities, as well as challenges, for research on
prescriber adoption patterns. Defining appropriate measures
will be essential, and utilization of electronically captured
metrics may aid in standardizing research. The prescription
adjustment rate, or the percent of RTPB information displayed
where a prescriber accepted a recommendation for an alterna-
tive, is measurable, but it is unclear what the optimal rate is to
promote the best patient outcomes across a set of different
disease conditions. Quantitative evaluation of added prescrib-
er burden with RTPB tool utilization may be assessed by
measuring clicks or time spent in navigating the tool or order-
ing medications, and must be weighed against the potential
benefits of these tools. Evaluating prescribing patterns by
different specialties may show whether some specialties such
as primary care are disproportionately affected. Also, given
that RTPB tools provide medication substitutions based on
cost and do not account for the efficacy or side effects of
therapeutic alternatives, medication efficacy and safety with
RTPB tool recommendations should be evaluated. Qualitative
research will also be needed to assess clinician’s and patients’
perceptions of these tools, how using the tools affect
workflow, and how these tools impact curriculum on cost-
effectiveness in medical education.

System-Level Outcomes and
Pharmacoeconomics

As healthcare organizations implement RTPB tools, standard
system-level metrics must be also developed to evaluate their
performance in adoption and the impact of the tools. Although
conceptually important, RTPB patient coverage may be diffi-
cult to measure as the patient population treated by the health
system, or the denominator, often presents an attribution

challenge. For a more easily measurable proxy, health systems
could use the RTPB data retrieval rate, or the percent of
prescription benefit inquiries retrieved divided by all electron-
ic prescriptions, which can be obtained from EHR data. It will
also be important to understand what types of recommenda-
tions are being made by RTPB tools, such as alternative
recommendations for the actual medication, pharmacy, or
days supply. There may be unintended economic conse-
quences of the recommendation types; for example, if most
of the recommendations are for less expensive pharmacy
practice settings, RTPB tools could simply be steering pre-
scription routing away from retail and toward PBM-owned
mail-order pharmacies. Future studies should evaluate the
impact of RTPB tools on prescription routing and potential
downstream effects, such as reduction in pharmacy-level com-
petition and potential consequences for decreased patient ac-
cess. These types of consequences may be relevant as deci-
sions regarding financing of these tools are made, and whether
RTPB tools are paid for by health systems or PBMs. Regard-
ing the issue of providers’ ability to opt out of alerts, and
whether interruptive alerts achieve better adoption than non-
interruptive alerts, researchers could leverage the difference in
implementation patterns across institutions to evaluate the
effect of these decisions. For example, it would be interesting
to evaluate whether the option for provider opt-out would
affect measures such as RTPB retrieval rate, or whether alert
interruptiveness affects the prescription adjustment rate to-
ward more cost-effective medications. As RTPB tools are
adopted across the US, research using standard evaluation
metrics will be important to better understand the impact of
RTPB implementation patterns and to compare performance
across health systems.

CONCLUSION

With the CMS mandate, US prescribers and health systems
will likely see widespread integration of RTPB tools into
EHRs in the future. This stands to radically alter the landscape
of price transparency at the point of prescribing by providing
timely information on medication coverage for insured pa-
tients with participating PBMs. Currently, RTPB tools are
widely available as vendor products and mandated by CMS,
yet poorly understood, heterogeneously implemented, and
suboptimally adopted. While they hold the promise to lower
prescription costs, the evidence for the costs and benefits of
implementing these tools is unclear, and they do not cover all
patients. More work is needed to optimize these tools, increase
adoption, and monitor unintended consequences such as de-
creasing access to affordable retail medications or worsening
disparities for uninsured patients. RTPB tools thus hold a
promise for the future price transparency with careful guid-
ance from the clinical community and better understanding of
the impact of these tools on patient-, provider-, and system-
related outcomes.
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