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Abstract Background While evidence generally supports the use of medication management
technology, systems are typically implemented and evaluated piecemeal rather than as
part of a comprehensive model for medication management. Systems to support drug
therapy optimization, increasingly a key role of pharmacists in our healthcare system,
have not yet been reported.
Objective Our objective is to describe the design, implementation, and use of health
information technology to support the hospital and community pharmacists’manage-
ment of medications for high-risk patients statewide in the “Pharm2Pharm” model of
care. Our aims were to make it easier for the pharmacists to access information needed
to identify and resolve drug therapy problems using best practices for medication
management and communicate with other members of the care team.
Methods The pharmacist’s roles and the medication management processes guided
the design of the supporting technology, which was implemented after the Pharm2-
Pharm model was launched and the pharmacists’ technology needs were assessed.
Priorities for technology included sending care transition documents from hospital to
community pharmacist securely and efficiently, access to medical records, including
medications and laboratory results, documentation, and patient tracking. Implemen-
tation and use of the technology were documented.
Results Communications, medication management, and population management
solutions were implemented to support the Pharm2Pharm model. The pharmacists
delivering services through this model adopted and meaningfully used this technology
to support their work.
Conclusion Implementing technology with value outside of the Pharm2Pharm model
was a strategic approach to investment. This work emphasizes the importance of shifting
the focus of technology from supporting a specific piece of the medication management
process to supporting the goal of optimizing medication regimens. Health information
exchange systems canprovide important technology needed to integrate pharmacists into
care teams as they are deployed to improve patient outcomes.
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Background and Significance

Health information technology (IT) in support of medication
management has focused primarily on physician use. This is
not surprising given that physicians have been a primary
target of federal incentives to adopt electronic health records
and that generating and transmitting prescriptions electro-
nically has been a key Meaningful Use objective under the
CMS Electronic Health Record Incentive Program.1 It is
estimated that meaningful use of health IT in hospitals
was associated with 67,000 fewer adverse drug events
from 2010 to 2013.2Meaningful use incentives have resulted
in a dramatic increase in the use of e-prescribing and of
medication history technology in ambulatory care settings
since 2007, with smaller practices more likely to use these
technologies than larger practices.3 These and other systems
are typically implemented and evaluated piecemeal rather
than as part of a comprehensive model for medication
management. Systems to support drug therapyoptimization,
increasingly a key role of pharmacists in our healthcare
system, have not yet been reported.

While additional research is needed, existing evidence gen-
erally supports theuseofmedicationmanagement technology.
In an analysis of 87 randomized controlled trials of health IT
supporting one or more medication management processes,
the majority of studies (74) focused on prescribing and 38 on
monitoring.4Almost half of the studies found improvements in
medication processes, but less than half of the studies that
examined clinical outcomes showed improvements. The three
studies with cost as a primary outcome show significant
reductions in cost associatedwith the health IT. A more recent
review of electronic tools to support medication reconciliation
indicated that future research is needed to determine the
effects of these tools on healthcare quality.5 The one rando-
mized controlled trial of such an e-tool, combined with rede-
sign of the medication reconciliation process, showed a 28%
reduction in unintentional medication discrepancies with
potential for harm, and the intervention effect was greater
amonghigh-risk patients.6 Similarly, a systematic review found
that studies of drug–drug interaction technologies were gen-
erally effective, though very few were rigorously designed or
measured clinical outcomes.7

While the traditional role of the pharmacist is dispensing
medications, pharmacists are increasingly serving in clinical
roles as members of patient care teams8 though are not
includedas eligibleprovidersunderMeaningfulUse incentives.
Although pharmacists frequently use and document in elec-
tronicmedical records, therehasbeenlittlefocusondeveloping
health IT to support their workflow in optimizing medication
regimens and communicating with other members of the care
team.9 As research continues to document the positive impact
of pharmacists’ clinical services across settings10 and among
older adults11 who are at greatest risk of medication pro-
blems,12 there is increasing justification for investing in tech-
nology to make their work more efficient and effective.

The “Pharm2Pharm” program, funded by the CMS Innova-
tion Center, was an ideal opportunity to invest in such tech-
nology. This Round One Health Care Innovation Award funded

the pharmacists, training for the pharmacists, projectmanage-
ment, program evaluation, and some of the technology
described in this article during the 4-year award period. This
pharmacist-ledmodel targetshigh-risk inpatientsandprovides
medicationmanagement services fromhospital to homefor up
to a year postdischarge.13 Over 2,500 patients were enrolled
from 2013 through 2015 at participating hospitals, which
included public and private nonprofit hospitals, across the
four main counties in Hawaii (Maui County, Kauai County,
Hawaii County, and Honolulu County). All members of the
Hawaii Community Pharmacists Association, the association of
independentpharmacies in thestate,were invitedbutwerenot
required to participate as community pharmacies. This care
transition and care coordination model significantly reduced
medication-related hospitalizations among older adults across
these regions in Hawaii14 and was supported by technology
thatwas implementedbyHawaii Health Information Exchange
(HHIE), the only system inHawaiiwith statewide coverage. The
purpose of this article is to describe the technology that was
implemented to support the pharmacists delivering the ser-
vices in this model and to present the current status of the
technology.

Objective

Our objective is to describe the design, implementation, and
use of health IT to support hospital and community phar-
macists as they manage medications for high-risk patients
statewide in a newmodel of care called “Pharm2Pharm.” This
pharmacist-led service model reduced medication-related
hospitalizations and achieved a robust return on investment
in the pharmacists as previously reported.14 Throughout the
design and implementation of the supporting technology,
our primary aimwas to make it easier for the pharmacists to
access information needed to identify and resolve drug
therapy problems using best practices for medication man-
agement. Our secondary aim was to make it easier for other
members of the care team to access the results of the
pharmacists’ work. As we worked toward these aims, we
were guided by two key principles:

1. The Pharm2Pharm model would be independent of and
implemented before the supporting health IT. This ensured
that themodel itself couldbe replicated in anyenvironment
and that the health IT was designed based on experience
with the model.

2. The health IT implemented to support the Pharm2Pharm
modelwouldaddvalue to thehealthcaresystembeyondthat
model to make the best use of the investment in health IT.

Methods

Setting
The technology described in this article supported the
pharmacists providing services for the Pharm2Pharm model
in the state of Hawaii, which included 50 pharmacists who
were authorized byHHIE to use the technology. This includes
the hospital pharmacists who enrolled patients into the
Pharm2Pharm service aswell as the community pharmacists
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who provided medication management services after dis-
charge across the four counties in Hawaii which include both
rural and urban settings. Founded in 2006, HHIE is the state-
designated entity for HIE in the state of Hawaii and also
served as the Regional Extension Center for Hawaii.

Study Design
Qualitative and quantitative nonexperimental observational
methods were used. An assessment of the pharmacists’ tech-
nology needs was conducted based on their defined roles,
medicationmanagement processes, andexperiencedelivering
the Pharm2Pharm services without supporting technology.
This assessment guided the design of the supporting technol-
ogy. The key Pharm2Pharm model roles and medication
management processes are detailed in Standard Operating
Procedures (available upon request) and summarized below.

Hospital Pharmacist’s Role

• Identify and enroll patients at riskofmedicationproblems
according to evidence-based criteria.

• Manage medications during the hospital stay (as de-
scribed below).

• Formally hand off the patient to the community pharma-
cist at discharge.

• Review readmissions of any previously enrolled patient as
a feedback mechanism to continuously improve the
model.15

Community Pharmacist’s Role

• Manage medications (as described below) across prescri-
bers and across dispensing pharmacies for up to a year
postdischarge.

Medication Management Processes
All the hospital and community pharmacists who delivered
the Pharm2Pharm services attended live training on the
model, which included medication management processes
adapted from existing best practice sources.16–19Medication
management in thismodel refers to the systematic process of
ensuring that the patient’s medication regimen is optimal
with regard to appropriateness, effectiveness, and safety and
that the patient is adhering to this regimen to promote
health and reduce the need for acute care use. The medica-
tion management training has since been translated to an
online, self-guided program “Identifying and Resolving Drug
Therapy Problems across the Continuum of Care” (http://
pharmacy.uhh.hawaii.edu/ce/irdtp.php). The key steps of the
medication management process, an iterative cycle of opti-
mizing the drug therapy regimen, are as follows:

Medication reconciliation: The purpose of this step is to
create a complete and accurate list of the patient’s medica-
tions, including prescription and over-the-counter medica-
tions, vitamins, herbals, and other supplements. This requires
accessing availablemedical records aswell as interviewing the
patient. A critical task in reconciling medications is resolving
any discrepancies among the sources of information. Specifi-
cally, we adopted the definition of discrepancy as any lack of
agreement between the medications in the patient’s records

and the patient’s report of what he/she is taking.20 This
includes inconsistencies in medications taken or not as well
as in other aspects such as dose, frequency, or route.

Review of medical conditions: This step includes under-
standing the patient’s current clinical status with regard to
key health metrics (e.g., vital signs, laboratory results, etc.),
the prescribers’ clinical goals for the patient, as well as the
patient’s personal health goals.16

Addressing drug therapy problems: With the information
from the previous two steps, drug therapy problems can be
identified and resolved. This step involves first optimizing
the medication regimen to achieve prescriber and patient
goals, then working with the patient on adherence.16 Re-
commended solutions to key drug therapy problems are
categorized as follows:

• Indication problems:
– Patient needs additional medication for an untreated

condition.
– Medication should be discontinued because it is not

indicated.

• Effectiveness problems:
– Dose should be increased because the medication is

ineffective at the current dose.
– Medication should be replacedwith another because it

is not effective when taken at the recommended dose
per guidelines.

• Safety/Side effect problems:
– Dose should be reduced.
– Medication should be replaced with another because

the patient is experiencing (or is at unnecessary risk of
experiencing) an adverse drug reaction or intolerable
side effects.

• Adherence problems:
– Change the medication to one with simpler dosing.
– Assist the patient with use of a pill organizer and/or

reminder system.
– Educate the patient regarding proper administration.
– Switch to a less expensive medication and/or refer to

social services.
– Address cultural, personal, and/or communication is-

sues that interfere with the patient taking the medica-
tion properly.

The Pharm2Pharmmodel, with the above roles and respon-
sibilities, was launched and implemented for 7 months, span-
ning three counties,withverybasic technology, specifically the
hospital EMRs (with the exception of onehospital that was still
using paper records at the time of launch), cell phones, and fax
machines.During this time, thefollowingneedswere identified
as the priorities to be addressed through health IT tools:

More efficient and secure way to transmit care transition
documents: Using fax machines to send care transition
documents, which were often dozens of pages, was cumber-
some on both the sending and receiving end. The hospital
pharmacists needed a secure and efficientmethod of sending
hospital records and their handoff notes to the community
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pharmacists to support the smooth transition of medication
management services at discharge.

Reliable access to outpatient translators: In Hawaii, approxi-
mately one-fourth of the population speaks a language other
thanEnglish at home.21There are dozensofdifferent languages
spoken across the state, and the counties differ with regard to
the most common non-English language spoken at home. For
example, the top Honolulu County language is Tagalog (one of
the Filipino languages), Hawaii County is Hawaiian language,
and Maui County is Ilocano (one of the Filipino languages).
While all of the hospitals have virtual translation services to
accommodate this diverse population, the hospital pharma-
cists could not enroll non-English speaking patients in the
Pharm2Pharm model without the availability of outpatient
translation services. Even for patients with family members
willing to translate, research shows that use of professional
translators is associated with better patient care compared
with adhoc translators and results in quality care equivalent to
those without language barriers.22

More efficient way to identify outpatient medications for
medication reconciliation: While the hospital pharmacists had
access to the inpatient medications, the patients’ reports of
theirhomemedications collecteduponadmission isveryoften
incompleteor incorrect. Previous research indicates that about
half of all general medicine inpatients have unexplained
discrepancies between their preadmission medications and
discharge medications.23 The community pharmacists also
had challenges reconcilingmedications.While they hadaccess
to the patients’ medications that were dispensed at their
specific pharmacy where they worked, many patients used a
different pharmacy or multiple pharmacies to purchase their
medications. Thus, both hospital and community pharmacists
had to relypredominantlyon thepatient reportofmedications
when reconciling medications as well as phone calls to phar-
macies and ambulatory clinics to resolve any discrepancies.

More efficient access to clinical information: The community
pharmacists needed more timely and efficient access to their
patients’ medical records. They needed access to hospital
records beyond the care transition documents received from
the hospital pharmacists, particularly information regarding
subsequent emergency department (ED) visits and hospitali-
zations. They also needed access to outpatient records, parti-
cularly laboratory results, to support review of the status of
medical conditions. At the time of launch, this required
requesting records to be faxed from the patient’s primary
care provider and specialists. Access to clinical information is
essential in performing best-practice medication manage-
ment, and lack of access has been a barrier for pharmacists
performing medication therapy management (MTM) under a
Medicare Part D plan.24,25 With MTM under Part D, the
pharmacists typically have little or no clinical information
about the patient. This means the pharmacists are limited in
their ability to help optimizemedication regimens and tend to
focus on adherence (without knowing if the medication is
indicated or effective) and safety issues (such as drug–drug
interactions) based on the Part D prescription claims informa-
tion. Lack of integration with the healthcare team, including
lack of access to medical records, has been identified by

community pharmacists as the most serious barrier to im-
provinghealthoutcomes throughMTMservices,25and is likely
a key reason why physicians have been reluctant to accept
recommendations from pharmacists providing MTM under
Part D.26 This clinical information gapmight also be one of the
reasons a systematic review and meta-analysis was inconclu-
sive regarding the effect of MTM interventions on most of the
outcomes examined.27With access to clinical information, the
pharmacist can first work with the patients and prescribers to
optimize the medication regimen (i.e., by identifying and
resolving indication problems, effectiveness problems, and
safety/side effect problems) and then work with the patient
to ensure adherence to this regimen. This is important because
previous research has shown that adherence problems com-
prise only a minority of drug therapy problems, while indica-
tion or effectiveness problems are the most common.17–19

System to document and communicate reconciled medica-
tion list and drug therapy problems: The pharmacists each
maintained their patients’ records of the current reconciled
medication list and drug therapy problems. They also com-
municated individually with relevant prescribers. However,
these and other clinicians did not have automatic access to
the pharmacist’s updated reconciled medication list or drug
therapy problems.

System to manage the population of patients enrolled: In
the traditional dispensing role, pharmacists manage pre-
scriptions, not patients. In the Pharm2Pharm model, com-
munity pharmacists were responsible for managing a
population of high-risk patients postdischarge. As their
patient load grew, keeping track of patients became increas-
ingly challenging. An effective systemwas needed to support
the proactive approach of panel or population manage-
ment.28 Previous research has shown that electronic medical
record tools can improve population management in pri-
mary care practices,29 but the community pharmacists
working across primary care practices and specialists in
the Pharm2Pharm model did not have such tools.

Mobility: While not required in the Pharm2Pharmmodel,
some of the community pharmacists offered home visits. In
one case, a pharmacist conducted visits while a patient was
receiving dialysis to optimize convenience for the patient.
Whether moving between offices at the pharmacy or doing
off-sites visits, the pharmacists needed to be mobile with
their patients’ records.

This assessment was the basis for designing solutions.
During the implementation of the solutions, key milestones
and processes were documented. Finally, frequency of use
was tracked postimplementation.

Results

With these priority needs identified, technology tools were
designed and implemented as summarized in ►Table 1.

The tools, categorizedas addressingcommunications,med-
icationmanagement, and populationmanagement, are shown
in►Fig. 1, and the implementation and utilization of each are
described below. In addition to these tools, the pharmacists
were given portable Mi-Fi devices (mobile wireless internet
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access) and ultra-light laptops configured to easily access the
solutions from any location with cell reception. The pharma-
cists in the first three counties where Pharm2Pharm had been
implementedmade the transition frompaper and faxes to this
suite of technology. In the last county, most of this technology
was available at the time of launch so that the pharmacists did
not have to make this transition.

HHIE direct secure messaging: HHIE launched direct secure
messaging to clinicians inHawaii in 2012; so, this functionality
was in place before the launch of Pharm2Pharm and its
utilization has varied along with changes in Meaningful Use
requirements. In October 2013, the hospital pharmacist at one
Pharm2Pharm-enrollinghospital and the community pharma-
cists in that regionweregivenaccess to the existingHHIEdirect
secure messaging system to pilot its use for transmitting care

transition documents. This pilot confirmed the feasibility of
securemessaging for this use case; so, it was then rolled out to
the other hospital and community pharmacists. Over a 1-year
period, the care transition documents sent from hospital to
community pharmacist shifted from 100% fax to 100% direct
secure messaging via HHIE. After this milestone was achieved,
efforts were made to identify physicians who would prefer to
receive communications from the pharmacists via secure
messaging rather than fax. In 2014 and 2015, between 4 and
5% of physicians with patients enrolled in Pharm2Pharmwere
using HHIE secure messaging for written communications. In
2016, that number increased to8%.Asan indicatorof theextent
to which the Pharm2Pharm program was driving utilization
of this technology, in all but 1 month over a 1-year period,
the number of secure messages sent by a Pharm2Pharm

Fig. 1 Communication, medication management, and population management tools.

Table 1 Tools to address the identified priority needs

Priority needs Technology tools

More efficient and secure way to transmit
care transition documents

HHIE direct secure messaging

Reliable access to outpatient translators LAN virtual translators

More efficient way to identify outpatient medications
for medication reconciliation

HCS prescription fill history query tool

More efficient access to clinical information HHIE community health record with hospital information
and outpatient laboratory interfaces

System to document and communicate reconciled
medication list and drug therapy problems

HCS medication reconciliation documentation tool and drug
therapy problem documentation tool; documentation interface
with the HHIE community health record

System to manage the population of patients enrolled HHIE patient referral and registry tools

Mobility Ultra-light laptops and wireless internet access devices

Abbreviations: HCS, Health Care Systems; HHIE, Hawaii Health Information Exchange; LAN, Language Access Network.
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pharmacist was greater than the number of messages sent by
all other users as shown in ►Fig. 2. This figure also shows a
decrease inpharmacist useasenrollmentwaswindingdownin
Juneof 2015. In addition, other users decreased in June asHHIE
rolled out a referral module that replaced some use of direct
secure messaging and as two high-utilizing organizations
developed in-house ability to send secure messages within
their respectiveorganizations. Therehasbeenaslowbutsteady
increase in the use of direct secure messaging since June 2015
among organizations that have internal secure messaging
systems but use HHIE as their health information service
provider.

HCS prescription fill history and medication reconciliation
documentation: Health Care Systems (HCS) prescription fill
history tool is a query system that supports medication
reconciliation by giving the pharmacist, within seconds, a
list of the patient’s medications that have been filled within
the past 12 months. This tool was piloted with live patient
data beginning in February 2014 andwas found to produce a
robust and complete history with the large majority of
patients. By June of 2014, all of the pharmacists had been
trained on the system and were using it as part of the
medication reconciliation process. As shown in ►Fig. 3, the
HCS tool had prescription fill history results on 90% of
queries. At the time of launch, the only prescriptions not
included in this query system were those filled by Kaiser or
the Veterans Affairs (VA) and those paid with cash with no
claim filed. More recently, the prescriptions filled at VA and
Department of Defense clinics have been added to the HCS
system,making this an evenmore valuable query tool. By the
end of 2014, this prescription fill history query function was

integrated into the community health record. In addition to
showing the fill history, the HCS system allows the pharma-
cist to add to the list, including over-the-counter medica-
tions, vitamins, herbals, and other supplements. The result is
a document with the pharmacist’s complete and accurate
medication list. In November 2015, the Consolidated Clinical
Document Architecture integration was completed so that
this reconciled medication list document is transmitted to
the community health record for other clinicians to use
rather than starting from scratch.

LAN virtual translators: In June 2014, each community
pharmacist was given phone access to Language Access Net-
work (LAN) virtual translators who covered all of the many
Asian and Pacific languages regularly spoken in Hawaii as well
asmanymore. That samemonth, thefirst patientwas enrolled
who previously would not have been due to language barriers.
Over a 2-month period of tracking, there were 25 community
pharmacist calls to translators with a total of 232 minutes of
talk time in the following languages: Chuukese, Hmong,
Japanese, Spanish, Cantonese, Ilocano, and Mandarin.

Patient referral and registry modules: These modules were
pilotedbeginning in June2014.Theexisting referral systemwas
modified to be used by the hospital pharmacists at the time of
enrollment to refer or assign each patient to a specific commu-
nity pharmacist. The patient registrymodulewas then used by
the pharmacists to manage the population. It was this registry
system that documented the authority of the pharmacists to
access the patient’s community health record. By December
2014, all hospital pharmacists were using the system to enroll
patients, and the communitypharmacistswere thenable touse
the system to track each patient through program exit. One
request by the pharmacists was to have a patient scheduling
tool to remindthemwheneachpatientwasdueforavisit, based
on the frequency set at the previous visit, and to schedule the
visit. Because this functionality was not available, HHIE devel-
oped an Excel tool to perform this function. Ideally such a tool
would be integrated into the system used for tracking patients.

HHIE community health record: At the time of Pharm2-
Pharm launch, a multisystem integrated community health
record was not yet functional. Over time, interfaces between
two key sources of data were completed, providing the
pharmacists and other clinicians with important health
information consolidated into one view

Hospital interfaces: In November 2013, the first interface
was built between one of the hospitals participating in the
Pharm2Pharm program and the HHIE. The data became
available through the community health record in March
of 2015, and other hospitals across the state were subse-
quently added. These interfaces include real-time informa-
tion about ED visits and hospitalizations.

Laboratory interfaces: By early 2014, laboratory interfaces
were completed between the HHIE community health record
and the two laboratorycompaniesprocessing nearly 100%of all
outpatient laboratory results in Hawaii. At that time, state
administrative rule prohibited pharmacists from having direct
access to a patient’s laboratory results unless the ordering
physician gavewritten authorization. Therefore, the laboratory
representatives,whoregularlyvisitedphysicianpractices,were

Fig. 2 Total number of secure messages sent by group: pharmacist
versus other.

Fig. 3 Total number of HCS prescription fill history queries.
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trained to explain the Pharm2Pharm model and ask the phy-
sicians to authorize pharmacist access. As of November 2014, a
total of 185 physicians, the majority of those contacted, had
authorized pharmacist access to the laboratory results. By that
time, revised Clinical Laboratories Improvement Act (CLIA)
regulations superseded state rule by allowing patients to
authorize who has access to their laboratory results. This
revision also clarified that “HIPAA covered entities that are in
a treatment relationshipwith the individual” are among those
“responsible for using the test results” to whom laboratory
results may be released.30 Since 2012, HHIE had been actively
engaging CLIA staff at the local and national level to ensure
appropriate access to test results, and the local CLIA represen-
tative was supportive in guiding HHIE in establishing proce-
dures for pharmacists to have access to their Pharm2Pharm
patients’ laboratory results.

HCS drug therapy problem tool: By June 2015, a module
was built to document drug therapy problem identification
and resolution leveraging the HCS medication reconciliation
module. This tool was custom developed for the Pharm2-
Pharm model to allow the pharmacists to document their
systematic process of identifying drug therapy problems.
This tool used the prepopulated medications from the re-
conciled medication list in the HCS system. The drug therapy
problem list from this technology was being built to be
interfaced to the community health record. However, this

interfacewas not completed. This customized tool is the only
solution that was developed specifically for Pharm2Pharm.
Its use did not continue after the program funding ended.

As the Pharm2Pharm program funding waswinding down,
several pharmacists participated in pilot use of the HHIE
“clinical inbox” functionality, which integrates secure messa-
ging, the community health record, and the patient registry
(see screen shot in ►Fig. 4). This function allows customized
alerts, flagged as clinically important, to be delivered to the
clinician’s HHIE inbox. For example, outpatient clinicians can
have a secure email automatically sent to their clinical inbox
whenoneof their patientshas beenadmitted to thehospital or
has a new laboratory result. The pharmacists found this tool to
be valuable, and this has become one of the more frequently
used tools among HHIE users statewide.

Across these health IT tools, a recurrent barrier to adoption
was the lackofexperience and comfortwith technologyamong
some of the community pharmacists. Given that pharmacists
were not included as eligible providers under Meaningful Use
programs, many are not familiar with technologies such as
electronic medical records and secure messaging that are
routinely used by other clinicians. This barrier was addressed
with a combination of training and staff support. All pharma-
cists completed the technology training. Thosewith additional
needs were given individual technology support, resulting in
adoption among all the pharmacists.

Fig. 4 Screenshot of the HHIE clinical inbox tool.
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Discussion

Pharmacists adopted andmeaningfully used this suite of health
IT to improve the efficiency and effectiveness of communica-
tions, medication management, and population management
delivered through the Pharm2Pharm model. We believe this
represents the first statewide integration of pharmacists into a
health information exchange and the first time a prescription
fill history query system has been integrated into an HIE. As
previously reported, the Pharm2Pharm model was associated
with a significant reduction in medication-related hospitaliza-
tions and a 264% return on the investment in the pharmacist
services.14 The estimated annual net cost savings from the
Pharm2Pharm model was significantly greater than the total
cost of implementing the health IT, given that the HHIE infra-
structure andbasic functionalitywas already inplace. Thus, the
Pharm2Pharmmodel and the supporting technology described
in this article should be considered a robust approach to
improving patient care and reducing costs, though the inde-
pendent contribution of the health IT to improving the effi-
ciency or effectiveness of the model was not tested. The
technology used in the Pharm2Pharmmodel also demonstrates
the importance of having health information exchange infra-
structure to support population health interventions, and con-
firms the importance of ensuring such infrastructure is built to
support users’ information needs and workflow.31

Fromatactical perspective, thisworkprovides severaluseful
lessons. First, there is benefit to conceptualizing newmodels of
care independent of technology. The Pharm2Pharmmodelwas
designed and implemented before the technology solutions.
This means that the model can be replicated in other environ-
ments thatdonot have these solutions inplace. This alsomeans
that the technology priorities identified in this project could be
addressed with other solutions. Second, this work emphasizes
the importanceofshifting thefocusofmedicationmanagement
technology fromsupportinga specificpieceof theprocess, such
as e-prescribingormedication reconciliation, to supporting the
goal of optimizing medication regimens, particularly for com-
plex patientswhoare at increased riskofmedicationproblems.
Finally, it is noteworthy that, even after the funding for the
Pharm2Pharmmodel ended, most of the technology described
here is still in use. This is because of the value placed on
investing in technology that had solid use cases beyond
Pharm2Pharm. For example, secure messaging and central
access to clinical information such as acute care use, laboratory
results, and prescription medication fill history are important
tools for nurses and physicians who are involved in care
transitions and managing populations at risk. As previously
reported,14 sustaining the pharmacist services beyond the
Pharm2Pharm award funding is challenging due to current
payment mechanisms, despite a robust return on investment.
Becausemost of the technology funded through the awardwas
already on the list of HHIE priorities for roll out, its use among
other clinicians beyond the award period continues. As pay-
ment for pharmacists’ clinical services (vs. dispensing services)
is addressed, thisworkdemonstrates thatHIE systems are ideal
for reducing the fragmentation among pharmacistsworking in
hospital and community settings.

Conclusion

Pharmacists haveuniqueexpertise inoptimizingdrug therapy,
an emerging role distinct from the traditional drug dispensing
role of the pharmacist. While there is increasing evidence of
the positive impact of pharmacists deployed as medication
experts, health IT is generally not available, outside of inte-
grated healthcare systems, to support pharmacists in this role.
Access to medical records, a key challenge that prevents the
integration of pharmacists into care teams,32 is critical for
pharmacists to identify and resolve the most common drug
therapy problems. Health information exchange systems, as
demonstrated by HHIE and the pharmacists who adopted
technology for the Pharm2Pharm model, are uniquely posi-
tioned to provide the technology pharmacists need to support
their integration into care teams and best practicemedication
management to improve patient outcomes.

Clinical Relevance Statement

We reported on the use of health IT by hospital and com-
munity pharmacists providing medication management ser-
vices in an innovative model of care. Our findings suggest
that HIE technology is a valuable approach to support the
integration of pharmacists into care teams. More research is
needed to quantify the unique impact of health IT on
improving the quality and efficiency of pharmacists working
in clinical roles.

Multiple Choice Questions

1. To identify all types of drug therapy problems, what
information do pharmacists need?

a. The patient’s medications
b. The patient’s medical conditions
c. Laboratory results related to the patient’s medical

conditions
d. All of the above
Correct Answer: The correct answer is d, All of the
above. Pharmacists need to know the patient’s medi-
cations to evaluate them for problems. Pharmacists
need to know the patient’s medical conditions to
identify indication problems, specifically untreated
indications or unnecessary medications. Pharmacists
need the laboratory results related to the patient’s
medical conditions so that they can identify effective-
ness and safety problems.

2. Which key barrier can health information exchange sys-
tems help address to improve health outcomes through
medication management services provided by commu-
nity pharmacists?

a. Lack of payment for pharmacist services
b. Lack of pharmacist’s integration with the healthcare

team
c. Lack of pharmacist training
d. None of the above
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Correct Answer: The correct answer is b, Lack of
pharmacist’s integration with the healthcare team.
While payment for pharmacists’ clinical services and
pharmacist training in standardized approaches are
barriers to improving health outcomes through med-
ication management, the barrier that can be addressed
through HIE technology is lack of integration into care
teams. HIE technology makes it easier for the pharma-
cists to access information needed to identify and
resolve drug therapy problems and makes it easier
for other members of the care team to access the
results of the pharmacists’ work. This improved infor-
mation access across clinicians and healthcare organi-
zations is the core purpose of HIE technology.
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