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Executive Summary

Pharmacy Management Systems (PMS) are comprehensive software platforms that enable
pharmacies to manage prescription dispensing, inventory, billing, and patient care more
efficiently and safely. Over the past four decades, PMS technology has evolved from basic digital
prescription logs into sophisticated, integrated solutions that are now essential for virtually every
pharmacy practice setting. Early pharmacy computer systems introduced in the late 1970s were
rudimentary by today's standards — primarily used for keeping simple prescription records with
limited connectivity or clinical decision support (www.drugtopics.com). Modern systems, in
contrast, offer a wide array of features including real-time insurance claim processing, electronic
prescribing integration, drug interaction and allergy checking, inventory automation, patient
counseling support, and advanced analytics. These advancements have enabled pharmacists to
move "beyond just dispensing” into more clinical and consultative roles (www.drugtopics.com)
(www.drugtopics.com), contributing to improved patient outcomes while maintaining high
prescription safety and accuracy.

This report presents an in-depth study of pharmacy management software available on the
market, examining the historical development, core functionalities, major vendors, real-world
usage, and future directions of these systems. It draws on industry surveys, case studies, and
expert analyses to provide a comprehensive perspective. The current market for pharmacy
management software is significant and growing - valued at roughly $85 billion in 2024 and
projected to reach over $156 billion by 2032, with a robust annual growth rate of 10-15% as
pharmacies worldwide adopt more advanced systems (www.mordorintelligence.com)
(www.globenewswire.com). Major healthcare and technology companies such as McKesson,
Cerner (Oracle Health), Epic, and others are leading providers in this space, alongside
specialized pharmacy software firms like PioneerRx, Liberty Software, Micro Merchant Systems
(PrimeRx), and many more (www.mordorintelligence.com) (www.globenewswire.com). The
market is fragmented, with solutions tailored to different segments — from large chain
pharmacies and hospitals to independent community pharmacies and long-term care facilities.

Key findings of this study include:

e Historical Evolution: Pharmacy software has transitioned from isolated, on-premise systems in the
1980s to highly networked, often cloud-based platforms today. Early innovators like QS/1 (which
released one of the first independent pharmacy software systems in 1977) paved the way
(www.pharmacysoftwarereviews.com). Over time, capabilities expanded to include insurance
adjudication in the 1990s, e-prescribing in the 2000s, and a breadth of clinical and business
management features by the 2010s. Government and industry initiatives — such as Medicare Part D's
e-prescribing push and state mandates for controlled substance e-prescriptions — have accelerated
adoption of advanced PMS features.
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e Core Functions and Features: All modern Pharmacy Management Systems share core functionality
to safely and efficiently manage the medication use process within a pharmacy (handwiki.org).
These include prescription data entry and processing, label generation, patient profile
management (demographics, medication history, allergies), real-time drug utilization review
(checking for drug interactions, duplications, contraindications), and inventory management
(tracking stock levels and automating orders). They also handle billing and insurance claims through
standardized electronic transactions, ensuring pharmacies can instantly adjudicate claims with
insurers and Medicare/Medicaid — a capability absent in early systems (www.drugtopics.com). Many
systems incorporate Point-of-Sale (POS) modules or integration, linking the pharmacy counter to
payment processing, sales of retail items, and synchronization of inventory when items are sold.
Advanced systems go further by providing modules for specialties like compounding (with formula
management and scale integration), medication therapy management (MTM) documentation,
clinical decision support, reporting and analytics, and even patient engagement tools like mobile
apps for refills and reminders. Table 1 summarizes these features and how they contribute to
pharmacy operations.

¢ Benefits and Impact: When effectively implemented, PMS software yields significant benefits:
improved prescription accuracy and patient safety, greater efficiency in pharmacy workflows, and
enhanced ability to manage larger prescription volumes. By eliminating handwritten prescriptions
and integrating e-prescriptions, these systems mitigate medication errors from misinterpretation
of scripts (www.mordorintelligence.com). Alerts for drug interactions or allergies add a layer of
safety checking, although careful design is needed to avoid excessive alerts. Inventory modules help
prevent stock-outs and overstock by continuously tracking drug quantities and automating
reordering at set thresholds (www.altexsoft.com). Operational efficiency gains are notable - for
example, pharmacy robots integrated with the PMS can now dispense around 100 prescriptions per
hour with high accuracy, freeing up staff time (www.fhft.nhs.uk). Pharmacies also report better
financial outcomes due to optimized billing (catching issues with claims before submission) and
business analytics that inform decision-making. Importantly, by handling routine tasks, PMS frees
pharmacists to provide expanded services such as immunizations, chronic disease coaching, and
medication therapy management, which can improve patient adherence and outcomes
(www.drugtopics.com) (www.drugtopics.com).
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e Challenges: Despite their advantages, pharmacy management systems present challenges.
Implementation and data migration (especially from paper or legacy systems) can be complex and
requires significant training and change management. In one case, migrating from a paper-based
system to an electronic pharmacy system was a “prolonged and complicated process” with
technical glitches and user resistance, highlighting the need for robust training and stakeholder buy-
in (pmc.ncbi.nim.nih.gov). Integration hurdles are common, as some PMS products have proprietary
architectures that make interfacing with external systems difficult — this "vendor lock-in" can limit a
pharmacy’s flexibility to adopt new innovations outside the vendor’s ecosystem (www.altexsoft.com).
</current_article_content>0Older systems with outdated user interfaces can slow productivity or
frustrate staff used to modern software ergonomics (www.altexsoft.com). Customizing a pharmacy
system to fit unique workflows is often necessary but can be costly or time-consuming, particularly if
the vendor must develop special features (www.altexsoft.com). Small independent pharmacies may
also face financial barriers, as acquiring and maintaining a robust system (plus hardware, support
contracts, etc.) is a major investment. Additionally, while PMS can generate volumes of data and
alerts, pharmacists face alert fatigue and must fine-tune systems to ensure truly critical warnings
are heeded. Finally, data security and privacy are ongoing concerns — PMS software must comply
with regulations like HIPAA in the U.S., securing patient data and controlling access, as well as newer
requirements for electronic drug traceability (e.g. DSCSA serialization in the U.S., requiring
pharmacies to handle product trace data by 2023).

e Market Landscape and Vendors: The ecosystem of pharmacy software is diverse. Large healthcare
IT companies offer pharmacy modules as part of broader systems (for instance, Epic's Willow
Inpatient Pharmacy for hospitals, or Cerner’s Retail Pharmacy solution for outpatient settings)
that emphasize integration with electronic health records and hospital workflows (handwiki.org)
(handwiki.org). On the other end, specialized vendors focus on community pharmacies — for
example, PioneerRx, QS/1, Rx30 (Transaction Data Systems), Liberty Software, Micro Merchant
Systems (PrimeRx), BestRx, Computer-Rx, SRS Pharmacy Systems, and others are well-known
names serving independent or small-chain pharmacies. Several of these vendors have decades of
experience (e.g., QS/1 has served pharmacies since 1977 (www.pharmacysoftwarereviews.com),
Rx30 since 1980 (handwiki.org)), whereas others like PioneerRx are newer entrants that have quickly
gained market share by innovating on usability and support. Industry surveys of independent
pharmacists indicate varying satisfaction levels with these vendors. For instance, in a 2021 survey of
over 2,000 pharmacy owners, different systems were ranked on customer satisfaction, system
features, and support, with some newer systems (like PioneerRx) receiving high marks for their
robust features and user experience (www.altexsoft.com) (www.altexsoft.com), while some legacy
systems faced criticism for aging interfaces. Major drug wholesale companies also play a role —
McKesson's EnterpriseRx platform is a leading solution for high-volume pharmacies and chains,
often bundled with McKesson's other services (like automation and business support)
(www.altexsoft.com) (www.altexsoft.com). AmerisourceBergen and Cardinal Health have offered or
partnered on solutions for their member pharmacies as well. The hospital and health-system market
is dominated by the pharmacy modules of large EHR vendors (Epic, Cerner, Meditech) and
specialized inpatient systems integrated with automated dispensing cabinets (e.g., BD's Pyxis or
Omnicell platforms). Table 2 in this report provides an overview of notable pharmacy management
systems and their characteristics across different pharmacy practice settings.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 4 of 64


https://pmc.ncbi.nlm.nih.gov/articles/PMC6370351/#:~:text=Migrating%20from%20a%20paper,follow%2C%20along%20with%20lessons%20learned
https://intuitionlabs.ai/articles/introduction-to-fhir-interoperability
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=There%20are%20some%20great%20providers,considerations%20to%20purchasing%20a%20PMS
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=%2A%20Vendor%20lock,often%20necessary%20with%20enterprise%20tools
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=%2A%20Vendor%20lock,often%20necessary%20with%20enterprise%20tools
https://handwiki.org/wiki/Medicine%3APharmacy_management_system#:~:text=
https://handwiki.org/wiki/Medicine%3APharmacy_management_system#:~:text=
https://www.pharmacysoftwarereviews.com/compare-software#:~:text=QS%2F1
https://handwiki.org/wiki/Medicine%3APharmacy_management_system#:~:text=
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=Unlike%20Cerner%20and%20McKesson%2C%20PioneerRx,tier%20customer%20support
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=,manage%20inventory%20on%20their%20phone
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=McKesson%20is%20a%20provider%20of,cloud%2C%20it%20offers%20tools%20for
https://www.altexsoft.com/blog/pharmacy-management-system/#:~:text=Its%20main%20solution%20is%20called,cloud%2C%20it%20offers%20tools%20for
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmacy-management-systems-a-guide-to-software-vendors.pdf
https://intuitionlabs.ai/articles/pharmacy-management-systems-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmacy-management-systems-a-guide-to-software-vendors.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=pharmacy-management-systems-a-guide-to-software-vendors.pdf

B noitiontabs i S St e Pharmacy Management Systems: A Guide to Software & Vendors

e Case Studies and Use Cases: The report profiles several real-world examples to illustrate the
impact of PMS. In one community pharmacy case, switching from an older system to a newer system
improved efficiency but required careful data transfer — e.g., a pharmacist who migrated from a 20-
year legacy system (QS/1) to a modern system (PioneerRx) noted significant improvements in
workflow and inventory control, although not all custom pricing data carried over automatically,
requiring manual adjustment [example from user review]. Another case from a national health system
(Namibia's rollout of an integrated pharmacy MIS for HIV medication management) underscores the
challenges and strategies in scaling pharmacy software nationally, including the need for strong
training programs and iterative refinement to overcome technical and behavioral hurdles
(pmc.ncbi.nim.nih.gov). A hospital case study highlights how integrating the pharmacy system with
robotics and the hospital EHR improved inpatient medication turnaround time and reduced errors —
for instance, Wexham Park Hospital in England implemented robotic dispensers interfaced with their
pharmacy software, achieving dispensing of urgent medications within seconds and enabling
pharmacists to approve and supervise dispensing remotely after hours (www.fhft.nhs.uk)
(www.fhft.nhs.uk). These examples demonstrate the tangible outcomes possible: faster prescription
fulfillment, fewer medication errors, and the ability to extend pharmaceutical care beyond traditional
boundaries (e.g., remote pharmacy services), all enabled by robust management software.
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e Future Trends: Looking ahead, pharmacy management systems are poised to become even more
interconnected, intelligent, and patient-centric. Interoperability with other healthcare systems is a
major theme — modern pharmacy systems like Cerner’s use standards such as SMART on FHIR to
allow seamless data exchange with EHRs and other applications (www.altexsoft.com), ensuring
pharmacists can contribute to unified patient health records and coordinate more closely with
doctors and clinics. The near-universal adoption of e-prescribing (over 94% of U.S. prescriptions
were sent electronically by 2021 (www.statista.com)) means future systems will leverage this
digital data for advanced clinical decision support, such as detecting prescription patterns and
adherence issues across providers. Artificial intelligence (Al) is beginning to make inroads: for
example, DrFirst (a health IT vendor that partners with many pharmacy systems) is implementing Al-
driven solutions to help community pharmacies filter and manage the large volume of clinical data
and alerts more effectively, aiming to reduce noise and pinpoint the most relevant patient insights
(www.drugtopics.com) (www.drugtopics.com). Telepharmacy and remote services are expanding —
pharmacy systems are adding support for virtual verification, telehealth consultations, and remote
dispensing oversight, enabling pharmacies to serve wider geographic areas or operate after-hours
with on-call pharmacists. Integration with automation and robotics will deepen; the next generation
of systems will not only manage robot pill dispensers but also coordinate automated inventory
warehouses, drone or courier delivery tracking, and smart medication adherence devices. Patient
engagement features will grow as well — many systems already offer patient mobile apps for refills
and reminders (e.g., PioneerRx’'s RxLocal app for patients to request refills and message pharmacists
(www.altexsoft.com), or Datascan’s Mobile Scripts app (www.altexsoft.com)), and these are likely to
evolve into comprehensive patient portals that integrate pharmacy services with broader healthcare
management (e.g., integration of pharmacy data into personal health apps, two-way communication
for monitoring therapy outcomes). Finally, regulatory developments will continue to shape software
requirements: for instance, track-and-trace laws like the Drug Supply Chain Security Act (DSCSA) in
the U.S. require pharmacies to handle serialized drug data by 2024, so systems are being updated to
capture and store electronic product identifiers for each bottle dispensed (www.tracelink.com).
Similarly, increased focus on data privacy and cybersecurity means future pharmacy systems will
incorporate stronger encryption, access controls, and possibly blockchain-like auditing for sensitive

transactions.

In conclusion, Pharmacy Management Systems have become the central nervous system of
pharmacy operations, crucial for both day-to-day dispensing and long-term strategic
management of pharmacy services. A modern pharmacy simply cannot function competitively
without a robust PMS, as evidenced by the near-total adoption in community pharmacies and
the heavy investment by large health organizations. This report provides a detailed examination
of current solutions and their impacts. The discussion and analysis sections that follow delve
into each aspect in depth — from technical features and industry standards to vendor
comparisons, user experiences, and future outlook. The findings are backed by extensive
literature and real-world data, with inline citations provided throughout. By understanding the
capabilities and challenges of today's pharmacy software, stakeholders can better leverage
these systems to enhance medication safety, improve operational efficiency, and expand the role
of pharmacists in patient care.
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Introduction and Background

Pharmacy Management Systems (PMS), also commonly known as pharmacy information
systems, are comprehensive software solutions designed to support and streamline all aspects
of pharmacy operations. A PMS serves as the digital backbone for pharmacies - storing data
and coordinating the medication use process from start to finish (handwiki.org). This
typically encompasses receiving and processing prescriptions, managing drug inventory,
labeling and dispensing medications, billing and insurance claim submission, and maintaining
detailed records of every transaction and patient interaction. In simpler terms, a PMS is what
allows a pharmacy to run efficiently in the modern era, replacing or augmenting the historically
manual processes of checking paper prescriptions, counting pills by hand, and keeping
logbooks.

Defining Pharmacy Management Systems

In academic and industry literature, the term pharmacy management system is often used
interchangeably with pharmacy information system. One definition describes it as “a system
that stores data and enables functionality that organizes and maintains the medication use
process within pharmacies.” (handwiki.org) In hospitals, pharmacy information systems may be a
module within a larger hospital information system or electronic health record (EHR) network,
whereas in community pharmacies (retail pharmacies outside of hospitals), the PMS is usually a
standalone product focused on outpatient dispensing activities (handwiki.org).

At a minimum, a basic pharmacy system provides a user interface for data entry, data storage
(typically using a database for prescriptions, inventory, etc.) and safety controls to
protect patient health information (handwiki.org). In practice, modern systems go far beyond
the minimum. They incorporate clinical decision support tools, integrate with external systems
(like prescriber EHRs, insurance networks, and wholesaler ordering systems), and often include
various specialized modules (such as point-of-sale, compounding, or reporting suites).

It's important to clarify that pharmacy management software is distinct from, yet connected to,
other healthcare IT systems. For example, a doctor's EHR focuses on patient records and
prescribing from the clinician side, and it may send electronic prescriptions to the pharmacy.
The pharmacy’s PMS receives those prescriptions and handles dispensing. A Computerized
Physician Order Entry (CPOE) system on the hospital side is analogous to an e-prescribing
function, but the pharmacy's system is what ensures the medication is dispensed safely
and correctly after the order is received (handwiki.org). In some integrated settings (like
inpatient hospital pharmacies), the pharmacy module is tightly woven into the hospital's EHR,
sometimes making the distinction invisible to end-users (pharmacists might use the same
interface as other hospital staff to process orders). In community settings, the pharmacy system
is usually separate, procured by the pharmacy itself or provided by its network/parent company.
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Historical Context and Evolution

The development of pharmacy management software has a rich history paralleling the broader
evolution of computing in healthcare. Pharmacies were among the earlier adopters of
computerization in healthcare, driven by the need to correctly process prescriptions and
manage an ever-growing list of medications and patients.

One of the first known pharmacy software systems for independent pharmacies was introduced
in 1977 by the company QS/1, a division of the J M Smith Corporation
(www.pharmacysoftwarereviews.com). QS/1's early system ran on mainframe-like hardware and
gave independent community pharmacies the unprecedented ability to digitally store
prescription records and manage operations — a radical change at a time when most tasks
were done on paper or with typewriters. Throughout the late 1970s and 1980s, similar systems
emerged. Large drug store chains (such as Walgreens, CVS, and Rite Aid in the U.S.) either
developed their own proprietary systems or partnered with tech companies to build customized
solutions. For example, Walgreens launched its first comprehensive pharmacy computing system
called Intercom in the 1980s, allowing digital profile sharing across stores — a major innovation
at that time (public sources note Walgreens' pioneering use of interconnected computer
systems to link its pharmacies). Meanwhile, independent pharmacies gained more options as
technology companies like Dynasty, Computer-Rx, and Rx30 (among others) offered software
tailored for smaller operations. Rx30, for instance, was developed in 1980 in Florida and
provided a multi-platform software aimed at automating retail pharmacy processes, including
early innovations like integration with accounting ( Accounts Receivable ) and one of the first
point-of-sale integrations (handwiki.org).

Early pharmacy management systems had limited functionality compared to today. A
pharmacist who started using such systems in the 1980s or early 90s would recall that these
programs primarily stored basic prescription information and facilitated tasks like printing labels.
They often did not interface with insurance companies electronically, and clinical decision
support was rudimentary or non-existent (www.drugtopics.com). According to a 2020
overview by Drug Topics, “Early pharmacy management systems essentially were designed for
gathering lists of the prescriptions patients received. The systems didn’t connect with insurance
companies, and there were few drug interaction checks.” (www.drugtopics.com). In other words,
these were glorified digital registers — invaluable for record-keeping and speed, but lacking in
connectivity. Pharmacists still had to handle insurance claims by phone or paper and rely on
their own knowledge or separate reference books for checking interactions.

The 1990s saw significant advancements. As personal computers became more powerful and
affordable, pharmacy software shifted from mainframe or mini-computer environments to PC-
based platforms (often running DOS or early Windows). Features like third-party insurance
claim adjudication were introduced, leveraging emerging telecommunications networks. The
National Council for Prescription Drug Programs (NCPDP) in the U.S. developed standard
electronic formats for pharmacy claims (e.g., the NCPDP Telecommunication Standard), enabling
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pharmacies to transmit prescription billing information to payers online. This allowed a near-
instant response about whether a claim was accepted and what the patient’s copay would be,
revolutionizing the billing workflow. Pharmacy systems were updated to include these
capabilities, sparing staff from lengthy phone approvals or mail-in claims.

During the same period, more advanced clinical support began to appear. Drug databases could
be loaded into the system, enabling automatic checks for drug—drug interactions or alerts for
allergies when a new prescription was entered. However, these features were still basic and
sometimes generated numerous non-critical alerts. By the late 1990s, the concept of
automation started to take hold: companies like ScriptPro introduced the first robotic
dispensing machines in 1994 (scriptpro.com). These robots could count pills and fill bottles
automatically. Initially used in high-volume pharmacies, such robots required software
controllers and often interfaced with the pharmacy’s main software. This heralded the
integration of automation equipment with the pharmacy management system - a trend that
would grow in the ensuing decades.

The early 2000s marked a new era with the rise of the internet and healthcare connectivity. One
of the biggest changes was the advent of electronic prescribing (e-prescribing). Companies
like SureScripts and RxHub (which later merged) established networks to transmit prescriptions
from physician offices to pharmacies securely. By around 2008, e-prescribing began gaining
traction in the U.S., accelerated by federal incentives and the Medicare Part D program
encouraging electronic prescriptions for efficiency and error reduction. Pharmacy systems had
to evolve to accept, process, and respond to these electronic prescriptions in real time,
which was a significant step up from faxed or phoned-in scripts. Today, this is a standard
function of all major pharmacy systems: for instance, as of 2021, 94% of all prescriptions in
the United States were being transmitted electronically rather than via paper
(www.statista.com) — a testament to how completely this capability has been adopted. The
pharmacy software not only receives the prescription but often can send back electronic
messages (like confirmation of dispensing or requests for refill authorization) to the prescriber’s
system, creating a two-way digital communication.

Throughout the 2010s, integration and expansion were dominant themes. Pharmacy
management systems became more feature-rich and also more integrated with the rest of
healthcare. In community pharmacies, systems started to incorporate patient-care
functionalities: immunization tracking, medication therapy management (MTM) documentation,
and even modules to help pharmacists conduct health screenings or chronic disease
management programs. As pharmacists took on expanded roles (e.g., providing diabetes
coaching, smoking cessation programs, etc.), the software needed to support those clinical
services. An industry expert noted in 2020 that “Today, a wide array of features within pharmacy
management systems help pharmacists provide advanced clinical care, including diabetes
management, weight management, and smoking cessation.” (www.drugtopics.com).

Another development of the 2010s was the movement towards cloud-based solutions.
Traditionally, a pharmacy’s software ran on a local server in the store or on individual PCs. Now,
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many vendors offer cloud-hosted systems where the data and application run on remote servers.
For example, McKesson'’s EnterpriseRx was designed from the start as a cloud-based pharmacy
management solution, enabling chain pharmacies or multi-site pharmacies to have a central
database and easier updates (www.altexsoft.com). Cloud systems also simplify remote access -
pharmacists can log in from outside the pharmacy if needed — and disaster recovery, as data
backups and redundancy are handled by the host. By the end of the 2010s, most new pharmacy
systems or major updates were primarily cloud-based or had cloud options, reflecting a broader
industry trend.

Finally, recent years (late 2010s into the 2020s) have seen consolidation and innovation in the
pharmacy software market. Venture capital and private equity became interested in this niche,
leading to mergers and acquisitions. For instance, Rx30 and Computer-Rx, two well-known
independent pharmacy software companies, merged in 2016 to form what is now
PioneerRx’'s parent company (Transaction Data Systems) (www.benchmarkintl.com). Similarly,
QS/1 became part of the RedSail Technologies group in 2020 after an acquisition. This
consolidation is often aimed at combining customer bases and technology to offer better
products. Yet at the same time, new specialized players emerged focusing on areas like long-
term care pharmacy (e.g., FrameworkLTC for nursing home pharmacies) or specialty pharmacy
workflows. The market today is thus composed of a mix of long-standing systems updated to
modern standards and newer entrants with fresh technology. The current state of pharmacy
management systems embodies decades of incremental improvements and major leaps, all
driven by the core needs of medication safety, efficiency, regulatory compliance, and the
expanding scope of pharmacy practice.

Current Market Overview

Pharmacy Management Systems have become virtually ubiquitous in pharmacy practice. In high-
income countries,** nearly 100% of pharmacies use some form of PMS** — it would be
exceedingly rare to find a pharmacy still operating with a fully paper-based system given the
demands of modern healthcare (insurance requirements, e-prescribing mandates, etc.). For
perspective, the United States has approximately 60,000 retail pharmacy outlets (including
chain drug stores, independents, supermarket pharmacies, etc.), and every one of these
requires a software system to process prescriptions. Independent pharmacies (about ~19,000 of
those outlets) typically choose from commercial vendors, whereas the big chains (CVS,
Walgreens, etc.) often utilize proprietary systems. Hospitals likewise universally use pharmacy
information systems of some kind, integrated with their hospital EHR.

The economic size of this sector is significant. According to market research, the global
pharmacy management software market (inclusive of hospital and retail systems) was
estimated around $43 billion in 2024, and is projected to grow to well over $100 billion in the
coming decade (www.mordorintelligence.com). Mordor Intelligence reports the market could
reach $207 billion by 2030, growing at an annual rate of about 15.5%
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(www.mordorintelligence.com) (www.mordorintelligence.com). Another analysis by Custom
Market Insights similarly projects a market size of $156.6 billion by 2032 (with a more
conservative CAGR of ~10.1%) (www.globenewswire.com). The growth drivers cited include the
increasing need for error reduction, regulatory pushes for technology adoption, the rising
volume of prescriptions globally, and the expanding functionalities (like integration of analytics
and clinical support) that make these systems valuable beyond basic dispensing
(www.mordorintelligence.com).

The major market players can be grouped into a few categories:

e Large Healthcare IT Companies: These are companies known for broader health information
systems that also offer pharmacy modules or standalone pharmacy systems. Examples: Cerner
Corporation (now part of Oracle) which offers Cerner PharmNet for inpatient and Cerner Etreby for
retail settings; Epic Systems with its Willow pharmacy module for hospitals; Allscripts and
MEDITECH with their own pharmacy components as part of hospital systems. In outpatient space,
some EHR companies like Athenahealth, NextGen, eClinicalWorks are occasionally mentioned as
part of pharmacy IT market because they might offer integrated dispensary modules for clinic
pharmacies or connect to retail services (www.globenewswire.com). These companies emphasize
integration — if a hospital runs Epic for example, using Epic’s pharmacy module ensures seamless
connectivity.

¢ Traditional Pharmacy Software Specialists: These are vendors that historically focused on
pharmacy management software as their core business, often catering to community pharmacies.
This category includes QS/1, Rx30, Computer-Rx, PioneerRx, Liberty Software, Micro Merchant
Systems (PrimeRx), BestRx, SRS Pharmacy Systems, SuiteRX/PSI, and others. Many of these
have been in the market for decades and have accumulated a substantial user base among
independent pharmacies. Some, like QS/1, started early and have had to modernize over the years
(QS/1's original software has evolved into a newer platform called NRx, after retiring an older one
named SharpRx) (www.pharmacysoftwarereviews.com). Others like PioneerRx are newer (founded in
2008) but quickly grew due to innovative features and aggressive marketing. These companies
compete heavily on features, customer service, and reliability. For example, PioneerRx is known
for its frequent updates and enhancements driven by user feedback, and emphasizes that it offers "a
fully integrated feature set with top-tier customer support” (www.altexsoft.com). Liberty Software
markets itself on being user-friendly and focused on community pharmacy success, highlighting
features that "help pharmacies improve patient safety and enhance customer service" [Liberty
Software website statement] (libertysoftware.com).

¢ Pharmacy Automation and Technology Companies: Some companies primarily known for

automation hardware also provide software solutions that overlap with PMS functionality. Examples
are BD (Becton Dickinson) which, through its acquisition of CareFusion/Pyxis, offers systems for
hospital medication management and connects to pharmacy systems; Omnicell Inc. which provides
automated dispensing systems and analytics platforms; Parata Systems (acquired by BD in 2022)
known for robotic dispensers and workflow systems; ScriptPro which offers both robotic dispensing
machines and an integrated management system that can run an entire independent pharmacy with
robotics. These companies often partner with or integrate into existing PMS, but they are considered

key players because of the robust solutions they offer to improve pharmacy workflows.
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¢ Drug Wholesaler-Affiliated IT Solutions: The big three pharmaceutical wholesalers in the U.S.
(McKesson, AmerisourceBergen, and Cardinal Health) have all been involved in pharmacy software.
McKesson is notably a direct player through EnterpriseRx and related products. It also at one point
owned a system called Pharmaserv (used by many independents) and has provided adjunct services
like pharmacy EHR connectivity (via RelayHealth). AmerisourceBergen has a software arm through
its corporate family (for example, AmerisourceBergen’s IQVIA and Lash Group focus on patient
management solutions, and they had a platform called "Elevate” for pharmacy performance, etc.).
The GlobeNewswire report lists AmerisourceBergen as a player (www.globenewswire.com), likely
reflecting such offerings. Cardinal Health historically had a stake in independent pharmacy software
via its Pharmacy Computer Support Network and offerings like Computer-Rx or Pioneer (Cardinal
was an early investor in PioneerRx). Additionally, the wholesalers often provide web-based ordering
systems that connect to their ordering platforms - these are not full pharmacy systems but
important integrated tools (a pharmacy may use its PMS to generate an order and then transmit via
the wholesaler's online system). The presence of wholesalers in the software space underscores
their interest in providing end-to-end solutions to their pharmacy customers.

e Others: There are niche and regional players. For example, in Canada, one of the dominant systems
for community pharmacy is Kroll (by Telus Health) which is analogous to systems like QS/1 in the
U.S. In the UK, pharmacy chains and independents use systems like EMIS ProScript, Cegedim
Pharmacy Manager, Titan, etc. The dynamics can differ country by country depending on
healthcare structure. Globally, the report focus is largely on U.S. market players, but it's worth
recognizing that any country with a developed pharmacy sector has seen similar software adoption,
often with local vendors.

It's also notable that the market includes a growing number of complementary software tools
that integrate with core PMS - for instance, adherence packaging software, pharmacy data
analytics dashboards, prescription synchronization and appointment scheduling apps, etc. Some
companies specialize in one aspect (like Datarithm, which is listed in the Custom Market
Insights report (www.globenewswire.com), focusing on inventory optimization and stock
forecasting; or RxSafe focusing on adherence packaging automation). These either function as
add-ons or have to connect with the main pharmacy system to be useful.

Given this landscape, pharmacies looking for a management system must consider not just
immediate needs but also how the system fits into the larger ecosystem (e.g., will it connect to
local prescriber systems? Does it support national requirements such as electronic controlled
substance reporting? Can it scale as the pharmacy grows?). This report will next delve into the
detailed features and capabilities of pharmacy management systems, followed by a closer look
at leading systems and case studies illustrating their use in practice.

Core Features and Functionality of
Pharmacy Management Systems
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Modern Pharmacy Management Systems are multifaceted platforms. They handle an array of
tasks that can be categorized into several major functional domains. Understanding these core
features is crucial, as these define how a PMS supports the pharmacy's daily operations and
long-term objectives. Below, we explore these functionalities in depth, including how they work
and why they matter, with examples and data where applicable.

Prescription Processing and Dispensing Workflow

At the heart of any PMS is the processing of prescriptions — this is the primary workflow that
drives everything else. When a prescription is received (whether as a paper script, electronically,
or via phone entry), the system must facilitate its journey through the pharmacy:

¢ Prescription Data Entry: A pharmacist or technician enters the prescription details into the system,
or reviews an electronically received prescription which auto-populates many fields. Key data include
the patient name, date, prescribing doctor, drug name, strength, dosage instructions (sig), quantity,
refills, and any special instructions. The system typically has patient and prescriber databases to
auto-fill known information (e.g., selecting the prescriber from a stored list rather than typing each
time).

¢ Patient Profile Check: The PMS immediately associates the prescription with the patient’s profile. It
will retrieve allergies, current medications, and history for that patient from its database. This
enables automatic safety checks. For example, when entering a new antibiotic for a patient with a
penicillin allergy, the system will generate an alert if the antibiotic is a penicillin-class drug. Or if the
patient is already on a medication that dangerously interacts with the new prescription, the system
flags a warning. These are parts of the system’s Clinical Decision Support (CDS) capabilities.

e Drug Utilization Review (DUR) and Alerts: Almost all systems perform some form of DUR. They
check for drug—-drug interactions, therapeutic duplications (e.g., two drugs from the same class like
two SSRIs), contraindications (like age or disease-specific warnings), and appropriate dosing ranges.
For instance, if a prescriber accidentally wrote a dose that is 10x higher than normal for a pediatric
patient, the system might alert “dose exceeds recommended maximum”. The quality of these checks
can vary by system (depending on the drug database and rules), and pharmacists must use
judgment - but it's a critical safety net. Studies have shown that pharmacy computer systems can
catch many potential errors or interactions that might be missed otherwise, although the
sensitivity and specificity of alerts is an area of continuous improvement in the industry.
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¢ Insurance/Third-Party Adjudication: Once the prescription details are in and verified, the PMS
usually sends a claim to the patient’s insurer (if applicable) electronically. This uses standardized
communication (NCPDP telecom standard in the U.S.). The system will populate a claim with the
necessary data: drug code (NDC number), quantity, days' supply, prescriber ID, pharmacy ID, patient
insurance info, etc., and transmit it. The response comes back in seconds indicating if the claim is
approved and the patient’s co-pay amount or if there's an issue (e.g., medication not covered, need
prior authorization, refill too soon, etc.). This real-time billing is essential to the workflow — it informs
the pharmacy and patient immediately if there's any problem. An older source of frustration in pre-
computer days was discovering rejections after the fact, but now about 96% of claims in
community pharmacies are processed online in real time (most systems also have built-in logic to
handle multiple insurance plans, coordination of benefits, and coupons or discount card processing,
making what was a complex manual calculation now automated).

¢ Label Printing and Preparation: With the prescription validated and adjudicated, the system
generates labels and paperwork. The labels include all mandated information (patient name, drug
and dosage, instructions, pharmacy info, prescription number, etc.) and often a barcode. Many
systems support dual language labels or accessibility labels via integrations — for example, an
add-on like ScriptAbility can produce large-print or Braille labels for visually impaired patients
(www.altexsoft.com). If the system is part of a chain, a central or remote site might also handle
printing; otherwise, it prints locally. Meanwhile, some systems print accompanying information
leaflets (medication guides, counseling information) automatically.

¢ Pharmacist Verification: In most workflows, especially those adopting a queuing system, a
prescription goes through different status stages: entered (data entry complete), reviewed, filled,
checked, etc. A technician might perform the initial entry and fill (counting pills), but the system will
queue it for pharmacist check. The pharmacist then uses the system to perform final verification —
often seeing on screen the original prescription image or data, the medication selected, and maybe
even an image of the pill (some systems show a pill image for visual verification). Only after the
pharmacist confirms, does the system mark it as ready. The user accounts and security roles
within the PMS enforce that only a pharmacist can do the final verification sign-off (in compliance
with legal scopes of practice). The system logs who verified the prescription and when, which is
important for accountability and auditing.

¢ Will-Call Management: Once dispensed, many systems track where the finished prescription is
stored (will-call bin management). They may assign a bin number or scan a bag’s barcode into a will-
call system. If a patient comes to pick up, the staff can quickly look up in the PMS whether the
prescription is ready and where it's located. Some systems will alert if a prescription is in will-call for
too long (e.g., not picked up after 10 days), prompting the pharmacy to return the drugs to stock and
reverse the insurance claim - these features help manage clutter and inventory.
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¢ Refill Processing and Reminders: Pharmacy systems make handling refills efficient. They maintain
refill counts and dates, so when a patient requests a refill, the system knows if refills remain and if
it's been enough time since last fill. Many systems allow refill queues or auto-refill programs: a
pharmacist can enroll patients such that the system automatically queues up their chronic
medications monthly. Additionally, PMS often integrate with IVR (Interactive Voice Response)
phone systems and mobile apps, so patients can request refills by phone or app and those requests
drop directly into the pharmacy system'’s workflow. Some advanced systems even predict refills; for
example, they can generate a worklist each day of refills due soon, and some can proactively text or
call patients as reminders. These adherence features are increasingly important — as one example of
scale, a technology like Digital Pharmacist's IVR and communication platform works with tens of
thousands of pharmacies, offloading phone calls and sending automated reminders, all connected
back to the pharmacy system (www.altexsoft.com).

Throughout this dispensing workflow, legal and safety compliance is built-in via system
features. For controlled substances, many jurisdictions require certain steps like patient ID
capture or limiting refills. PMS handle this by, for example, prompting for an ID at sale for a
controlled medication and logging it, or automatically disallowing refills on Schedule Il drugs
(which legally cannot be refilled). In the US, electronic prescribing of controlled substances
(EPCS) requires the pharmacy system to be certified and secure, including how the pharmacist
receives and archives the prescription. Modern systems are compliant with these EPCS
requirements, meaning they have necessary security measures (like two-factor authentication
for pharmacists when needed, and keeping an immutable record of the e-script).

Notably, the processing workflow in a busy pharmacy is often aided by workflow management
features in the PMS. These may include screen dashboards that show how many prescriptions
are at each stage (e.g., X to be verified, Y ready for pickup, etc.), color-coded priority statuses,
and the ability to reassign tasks among staff. Large volume pharmacies might also use central
processing or remote verification - for instance, some chain pharmacies route some
prescription verification tasks to a central hub pharmacist through the system, effectively a
telepharmacy model. A recent news item noted that CVS Pharmacy is piloting a system where
certain prescription verification steps are done by pharmacists at a central location, using their
system to remotely verify images and data for multiple stores, thereby freeing up local
pharmacists for patient-facing activities (thisweekhealth.com). This is enabled by robust
networked pharmacy systems.

In summary, the prescription processing workflow is where the PMS functions as a safety net
and efficiency engine: catching potential errors, communicating with payers, ensuring the
correct medicine goes to the right patient with the right instructions, and doing so in a timely
manner.

Inventory Management

Inventory control is another foundational element of pharmacy systems. Pharmacies carry
thousands of drug products, and managing this stock is critical for both patient care (having the
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medication when the patient needs it) and business viability (avoiding tying up cash in overstock
or losing money to expired drugs). A Pharmacy Management System typically includes a
perpetual inventory system, meaning it keeps a continuous, real-time account of inventory on
hand for each product.

Key features of inventory management within a PMS include:

¢ Perpetual Inventory Tracking: Every time a prescription is dispensed, the system automatically
deducts that quantity from the on-hand inventory for that drug (and specific package size). Likewise,
when new stock is received (from a wholesaler order, for example), the inventory is increased. This
continuous tracking is actually mandated for certain drugs - for instance, U.S. federal law requires
pharmacies to maintain a perpetual inventory for Schedule Il controlled substances
(www.altexsoft.com). In practice, most pharmacies use perpetual inventory tracking for all drugs
through their PMS, as it is far more efficient than manual periodic counts. The system provides an
up-to-date figure of how many tablets of a certain medication are currently in stock. If a pharmacist
tries to dispense more of a medication than the inventory shows, it will indicate negative stock or
prompt an order.

e Automated Reordering (Order Generation): A good PMS allows the pharmacy to set reorder
points or par levels for each product - essentially thresholds that trigger when more stock should
be ordered. For example, for Drug X they may set a par of 30 tablets; if inventory falls to 30 or below,
the system flags it for reorder. The PMS can compile a list of all drugs at or below par and generate
an order file to send to the wholesaler. As described in one analysis, “A PMS uses reorder points or
par levels set up by the pharmacy to generate automatic orders. The system calculates how many
items are needed to raise the stock level and adds this quantity to the order.” (www.altexsoft.com).
This can usually be done daily. Many systems integrate directly with wholesalers via Electronic Data
Interchange (EDI) (www.altexsoft.com). That means once the order is ready in the system, the user
can transmit it electronically, and the wholesaler’s system on the other end receives it instantly. This
eliminates faxing or calling orders and reduces errors (no misheard item numbers, etc.). Wholesaler
integrations, such as Cardinal's Order Express or McKesson's Electronically, are often built-in or
single-click within the PMS. As noted, there are also web-based ordering systems provided by
wholesalers that some pharmacies use separately (www.altexsoft.com), but leading PMS have
largely integrated ordering so the pharmacist doesn't leave their primary software to place orders.

¢ Inventory Adjustments and Audits: The system provides tools for when things don't line up - e.g.,
performing inventory counts and reconciling discrepancies. Pharmacies still do routine physical
counts (often monthly or quarterly, plus the required biennial controlled substance inventory by law).
The PMS can print count sheets and then allow entering the actual counted quantities to update the
records. Many systems keep an "adjustment log” recording any manual changes to inventory
(important for controlled drugs auditing). Also, when a prescription is reversed (e.g., patient didn’t
pick it up, so it's returned to stock), the system will add that stock back in and possibly reverse the
claim. These records ensure inventory accuracy.
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¢ Product Information and Barcoding: Each item in the inventory database has associated
information: NDC (National Drug Code) number, description, package size, supplier, cost, etc.
Pharmacies often use barcode scanning as part of dispensing — scanning the stock bottle’s barcode
during filling to confirm it matches the drug on the prescription profile. The PMS supports this by
storing the barcode info (often the NDC serves as the barcode). This barcode scanning for
verification is a critical step in many pharmacies to prevent picking errors (it ensures the bottle
scanned is exactly what was prescribed). Moreover, barcoding is used in inventory receiving: when
boxes come from the wholesaler, staff can scan each item'’s barcode into the system's order
receiving function, which automatically compares to the original order and updates stock counts.

e Expired and Unused Stock Management: Some inventory modules help track lot numbers and
expiration dates, particularly if the pharmacy inputs those upon receiving (not all do except for lot-
tracked items like vaccines). More commonly, the system can generate expiry reports based on
purchase dates or default shelf-life, helping remove soon-to-expire medications from active stock.
Additionally, many pharmacies use their PMS to identify drugs that haven't been dispensed in a long
time (dead stock) so they can possibly return them. These appear in reports that pharmacists run to
optimize inventory. One notable integration in recent times is connecting to companies like
Datarithm or other inventory analytics services which plug into the PMS data to suggest stock
balancing (transferring excess stock out, etc.). The Custom Market report listed Datarithm as a key
player, indicating inventory optimization is valued in the market (www.globenewswire.com).

e Multi-location Inventory Coordination: For pharmacies with multiple locations or a health system
with many pharmacy points, some advanced systems provide visibility across sites. For example,
EnterpriseRx, being cloud-based, allows a chain’s pharmacies to see if another store has stock of a
drug if one store is out. Or systems like PrimeRx with its PrimeCENTRAL module let an owner manage
inventory data across stores from a central interface (www.altexsoft.com). This reduces unnecessary
orders and facilitates transferring stock between branches rather than ordering new.

¢ Reporting and Analytics: Inventory data can be mined for various insights. PMS typically have
reports that show top-selling medications, inventory turnover rates, purchases by period, etc. As
mentioned in an expert blog, “reports allow pharmacists to determine their better-performing
wholesalers and prepare for seasonal demand (like flu season spikes)” (www.altexsoft.com).
Analytics can identify trends like a drug that's rarely used so it might not need to be stocked in large
quantities, or detect if a certain expensive medication is being ordered too much relative to usage
(indicating potential waste or diversion). These reports help the pharmacy make data-driven
decisions to reduce carrying costs while ensuring availability.

A well-managed inventory via the PMS has direct financial implications. Pharmacies operate on
thin margins for many prescriptions, so having the right amount of stock — not too much, not too
little — is key. A study or case might illustrate this: for example, by using optimized ordering
logic and keeping an accurate perpetual inventory, a pharmacy could reduce its on-hand
inventory by, say, 15% without impacting service level, freeing up tens of thousands of dollars in
cash. Additionally, stock-out prevention is critical clinically; a perpetual inventory with
automated reorders helps ensure that chronic medications are reordered in time so patients
don’t face delays.
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One integration to mention is the link with perpetual inventory and regulatory compliance: for
controlled substances, many systems help generate compliance reports (like DEA biennial
inventory printouts, usage reports, etc.). Also, the system can separate inventory by ownership —
for example, 340B drug inventory for clinics or hospitals (drugs purchased under a U.S. federal
discount program) often needs to be tracked separately from regular stock. Some pharmacy
systems have a “virtual inventory” capability to track multiple inventories within the same
physical stock. For instance, Pharmacy Systems, Inc. (PSI) software advertises being "340B
capable,” meaning it can integrate 340B inventory tracking along with retail
(www.pharmacysystemsmi.com).

In summary, inventory management features in a PMS automate what would otherwise be an
overwhelming manual task given the volume of products. By continuously updating stock levels
with each prescription and receipt, and by providing tools for ordering and analysis, the PMS
helps maintain a delicate balance: enough inventory to meet patient needs and avoid
missing sales or therapies, but not so much that the pharmacy’s shelves are full of unused
capital or expired drugs.

Electronic Prescribing (E-Prescribing) Integration

Electronic prescribing, or e-prescribing, is the process by which prescribers (doctors, nurse
practitioners, etc.) send prescriptions electronically to pharmacies rather than using handwritten
or printed prescriptions. The near-universal adoption of e-prescribing in many countries has
been a game-changer for pharmacy operations, and Pharmacy Management Systems are at the
core of this revolution.

How e-prescribing works in context of the PMS: A prescriber uses an EHR or e-prescribing
software to write a prescription. When they finalize it, the prescription is transmitted over a
secure network (e.g., the Surescripts network in the U.S.) to the pharmacy that the patient has
chosen. The pharmacy’s PMS receives this incoming prescription in an electronic queue.
Typically, the prescription arrives with all necessary details: patient info, med prescribed,
strength, quantity, directions, number of refills, prescriber’s electronic signature, and often
diagnosis codes or notes if included. The PMS will either automatically populate a new
prescription entry or place it in a “To Be Verified" queue. The pharmacist then reviews it,
checking for correctness or any issues (similar to reviewing a paper script, but usually faster
because typing is not required unless an edit is needed). Once verified, the rest of the
dispensing process (DUR, labeling, etc.) continues as usual.

Benefits of e-prescribing integration: The advantages are significant in terms of safety and
efficiency:

» |t eliminates handwriting errors. Legibility ceases to be an issue, preventing errors caused
by misreading a prescription. This has long been cited as a safety improvement; for
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example, the Institute of Medicine and other bodies have championed e-prescribing to
reduce medication errors.

It allows for immediate validation. Some e-prescribing systems and networks perform
basic checks before the script even reaches the pharmacy (like formulary checks, alerts to
the doctor if a drug might interact with something in the EHR, etc.). When the prescription
hits the pharmacy’s PMS, it arrives intact with standardized drug identifiers, so there's less
ambiguity in drug selection.

e A PMS can send back refill authorization requests to the prescriber electronically, which is
faster than faxes or phone calls. As noted in a description of e-prescribing, “Renewal
requests can also be made in a couple of clicks.” (www.altexsoft.com), meaning when a
patient is out of refills, the pharmacy can electronically ping the doctor for more, and the
doctor can respond through the system.

* |t improves documentation and tracking — the prescription is stored as a legal electronic
record. It cannot be lost or altered in transit (the networks are secure and have audit trails).
The PMS maintains an exact copy of what was ordered.

The PMS often has a dedicated interface or module for handling e-prescriptions. In high-volume
pharmacies, there might be dozens or hundreds of incoming e-Rx per day, so the system may
allow sorting them, marking as urgent, etc. Advanced pharmacy systems also integrate the e-Rx
process with insurance verification and even patient profile matching. For example, if a new e-Rx
comes in and there's no existing profile for that patient, some systems can use data (like name,
DOB, phone) to auto-create a profile or match it to an existing patient if it appears to be a
returning patient with updated info.

Adoption metrics: As referenced earlier, e-prescribing is now standard. By 2021, 94% of
prescriptions in the U.S. were electronic (www.statista.com). In some areas (e.g., England’s
NHS), the figure is similar, around 95% by 2023 (www.medscape.com). Many jurisdictions have
mandates: a number of U.S. states require controlled substances to be prescribed electronically
to combat fraud, and Medicare required all Part D prescriptions to be electronic from 2021
onwards (with few exceptions). This means any pharmacy system that lacked e-prescribing
functionality would be obsolete in those environments — thus virtually all certified systems
support it now.

From the patient perspective, e-prescribing integration in PMS also enables notification
workflows. For instance, when an e-prescription arrives and is filled, some systems will
automatically send the patient a text or call via integrated notification modules (if the patient has
opted in) saying "Your prescription from Dr. Smith is ready for pickup.” This closes the loop
swiftly.

From the prescriber’s perspective, they can often receive messages back - such as change
requests. If a medication is not covered by insurance, the pharmacist can send a digital change
request (e.g., “"can we switch to Drug B which is covered?”). Some modern systems and
networks support this two-way communication so that the doctor can approve an alternative
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with a couple of clicks, which the PMS will receive as an updated prescription. This avoids phone
tag and expedites patient care.

Integration standards and interoperability: The PMS must comply with certain standards to
do e-prescribing. The main standard for message format in the U.S. is NCPDP SCRIPT, and
nowadays the version 20170701 of that standard is used, which accommodates EPCS (controlled
substances) and a variety of message types. The PMS vendors undergo certification to connect
to networks like Surescripts. In other countries, different standards or networks might be used,
but the concept is similar. Modern systems also use supporting standards like FHIR (Fast
Healthcare Interoperability Resources) for integrating with EHRs. The Cerner Retail Pharmacy
solution, for example, explicitly supports SMART on FHIR standards to simplify
interoperability (www.altexsoft.com), showing how contemporary pharmacy systems are built
to easily plug into health information exchanges and EHR frameworks.

One important impact of integrated e-prescribing: reduced medication errors and improved
compliance. A study by CMS or related bodies might show how electronic transmission cuts
down errors related to illegible writing or transcription by significant percentages. Also, it saves
time — pharmacists spend less time calling doctors for clarifications (which used to be a
significant workload when scripts were unclear or potentially inappropriate).

Lastly, PMS e-prescribing modules may handle electronic prescribing of controlled
substances (EPCS) with special care. Controlled e-Rx carry requirements like two-factor
authentication for prescribers and special certificate validation. The pharmacy system must be
able to receive those and recognize the digital signatures. Once in the system, it often flags it as
a controlled drug (requiring the pharmacist to input e.g. a log of the prescription if needed by
state law). The integration ensures that these enhanced security prescriptions flow in with
minimal friction. Interestingly, some states that have mandated e-prescribing have seen
compliance rates skyrocket, which indirectly forced any holdouts (pharmacies or prescribers
using old methods) to update their systems or practices.

In conclusion, e-prescribing integration is a non-negotiable component of current
pharmacy systems, significantly improving the accuracy and efficiency of the prescribing-
dispensing continuum. An executive at DrFirst (Heidi Polek, RPh) summarizing the trend said that
making pharmacists’ dispensing data available securely through EHRs and integrated systems
“contribute [s] to a comprehensive overview of a patient’s medicine use” and facilitates better
care coordination (www.drugtopics.com). This underscores not only the technical integration but
the broader patient care benefits of linking pharmacy systems with the rest of healthcare via e-
prescribing.

Clinical Decision Support and Safety Features

One of the most important roles of a Pharmacy Management System is to enhance medication
safety. To this end, modern systems include various Clinical Decision Support (CDS) tools
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tailored to pharmacy practice. These features assist the pharmacist in making informed
decisions and catching potential issues that could harm patients. Some of these have been
touched on (like drug interaction alerts), but we will delve deeper into the range of safety and
clinical support features typically available:

e Drug-Drug Interaction Checking: The system cross-references new prescriptions against the
patient's active medication list for any known interactions. These interactions are usually classified
by severity (e.g., minor, moderate, major). The source of this information is a drug database (from
vendors like First Databank, Micromedex, Medi-Span, etc.) that the PMS incorporates and updates
regularly. When a significant interaction is detected, the PMS pops up an alert describing the
interaction and sometimes recommending action (e.g., avoid combination or monitor patient closely).
The pharmacist can then decide whether to proceed (perhaps after consulting with the doctor or
patient) or to intervene (like hold the prescription and call the prescriber for an alternative). Without
a computerized check, it's possible for drug interactions to be missed, especially if patients use
multiple pharmacies or doctors. By having all current meds in one profile, the PMS ensures a single
pharmacy catches these. There is evidence that such systems “bolster patient safety” by mitigating
errors from misinterpreted regimens and interactions (www.mordorintelligence.com).

¢ Allergy and Contraindication Alerts: During profile setup, pharmacists enter patient allergies (drug
allergies like penicillin, or even food allergies if relevant). The system will alert if a new prescription
contains an ingredient the patient is allergic to. Similarly, systems might hold patient-specific
contraindication info (like "pregnant” or certain chronic conditions). For example, if a patient is
marked as pregnant and a category X drug (known to cause birth defects) is prescribed, the system
would warn the pharmacist. Another example is if a medication is contraindicated in patients with
kidney disease and the patient’s profile notes renal impairment, the system could flag this.

¢ Therapeutic Duplication and Optimization: Some systems have more advanced logic to detect if
the patient is already on a similar drug. For instance, if a patient is prescribed a new ACE inhibitor but
they are already taking another ACE inhibitor, the system recognizes the therapeutic duplication. Or
if two drugs with overlapping therapeutic effects (like two benzodiazepines) are prescribed by
perhaps different doctors, the system will alert. This helps pharmacists intervene to prevent
intentional or unintentional duplicate therapy.

e Dose Range Checks: As mentioned, many systems check if the prescribed dose is within typical
limits. This is especially crucial for pediatric patients, where dosing often depends on weight or age.
A notable safety feature in pediatric pharmacies is having the system display the calculated dose
per kg when an order is entered, and warn if the total daily dose exceeds recommended mg/kg
limits. Adult dosing can also be flagged (e.g., “maximum recommended daily dose is X; prescribed
dose is higher").
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¢ Clinical Alerts | Guidelines: Some pharmacy systems integrate or interface with external Clinical
Decision Support Systems (CDSS) that provide guidance on therapy. For example, a system could
alert the pharmacist about a new clinical guideline — say the patient with diabetes has no record of a
statin, which guidelines suggest they should be on; a prompt could remind the pharmacist to
consider consulting the patient or doctor about it. These kinds of advanced CDS are not in all
systems but represent a direction where pharmacy practice systems support pharmacists in being
care providers, not just dispensers. An article on pharmacy management mentioned advanced
systems can be configured to alert pharmacists for interventions, “such as an opportunity to offer
verbal counseling if the patient is on a new medication” (handwiki.org). Also, with integration into
EHRs, some systems allow the pharmacist to see lab values or diagnoses which can help - e.g.,
seeing a patient’s kidney function in the system could help adjust doses for renally cleared drugs.

e Medication Therapy Management (MTM) Support: While not exactly “safety” in the narrow sense,
MTM modules assist pharmacists in comprehensively reviewing a patient’s regimen to identify issues
like non-adherence, cost-saving opportunities, or need for vaccine updates. For example, a PMS
might incorporate an MTM platform or eCare plan functionality to document encounters and
recommendations. PioneerRx, for instance, allows pharmacists to create electronic care plans
within the system and share them with patients and providers (www.drugtopics.com). This fosters a
more proactive approach to patient therapy management and ensures any changes or
recommendations are tracked. Some MTM software can analyze pharmacy data to flag patients who
might benefit from intervention (like patients with asthma who have frequent rescue inhaler refills but
no controller medication).

e Compound Verification Aids: For pharmacies that do compounding (mixing custom medications),
the system’s features help ensure accuracy. As noted earlier, a PMS with compounding features can
connect to digital scales to automatically record actual ingredient weights and alert if they deviate
from expected amounts (www.altexsoft.com). It also logs lot numbers of ingredients and links them
to the compounded batch. This is critical if there is ever a need to trace or recall a compounded
batch. The system can generate compounding worksheets with step-by-step instructions and

maintain formulas so that compounding is consistent and correct each time.

¢ Adherence and Refill Tracking: To support patient safety and outcomes, some systems use
adherence indicators. For instance, if a patient consistently refills late (indicating they may not be
taking as directed), the system might mark that profile or present a notice so the pharmacist can
counsel the patient. Some advanced systems even integrate pharmacy data with claims data to
compute Medication Possession Ratios (MPR) or similar metrics for chronic meds, highlighting
non-adherent patients for outreach. This crosses into the realm of clinical support because
improving adherence can significantly impact health outcomes.

e Audit Trails and Security: While not a clinical feature per se, the systems maintain logs of who
accessed what information and who performed which actions (e.g., which pharmacist verified a
prescription, who edited a patient profile, etc.). This is important for accountability and detecting any
diversion or inappropriate access. For example, if someone were improperly dispensing controlled
substances, the logs in the PMS can help identify that via unusual patterns. Role-based access
(pharmacist vs tech vs cashier) ensures only authorized staff can perform clinical functions like
verifying or overriding alerts.
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e Error Prevention in Data Entry: Simple features can help reduce errors - like drop-down menus for
directions (SIG codes) to avoid free-typing (which can lead to misinterpretation), or requiring double
verification of certain fields (like typing the drug name and then scanning the barcode as a double-
check). Many systems use Tall Man lettering in their drug database display (e.g., traZODone vs
traMADol) to help distinguish look-alike drug names as recommended by safety organizations.

Despite all these tools, a known challenge is alert fatigue — too many warnings can desensitize
users and lead them to override even important ones. A 2018 study in hospitals found that
pharmacists override a large percentage of EHR alerts, many of which are not clinically relevant.
The same can happen in retail pharmacy systems. Therefore, systems are evolving to become
smarter in their alerts, and pharmacists often can adjust severity thresholds or suppress certain
minor alerts. The involvement of Al, as mentioned, could help in prioritizing or filtering alerts. For
example, DrFirst has been developing Al that can analyze medication history to reduce
"nuisance” alerts and highlight truly meaningful ones (www.drugtopics.com).

In summary, the PMS's clinical decision support features act as a critical safety net and quality
enhancer. They help pharmacists catch potential medication errors (interactions, allergies,
dosing errors) before the medication reaches the patient. They also support pharmacists in
ensuring that the patient’s medication therapy is optimized (no duplications, aligns with
guidelines, addresses adherence). Combined with the pharmacist's expertise, these features
significantly contribute to patient safety and therapeutic effectiveness in the medication use
process.

Patient Profile and Data Management

One of the central components of a Pharmacy Management System is the patient profile —
essentially, the repository of all information related to each patient that the pharmacy serves.
Managing this data effectively is crucial both for operational efficiency and for delivering
personalized patient care.

A typical patient profile in a PMS includes:

* Demographics: Name, date of birth, address, phone number, gender, etc.

e Medical details: Allergies, chronic conditions, and sometimes lab values or health metrics
(especially in integrated systems or if manually added).

¢ Insurance information: All current insurance plans, IDs, coverage details, which the system
uses for billing.

* Medication history: A list of all prescriptions the patient has filled at that pharmacy (and
sometimes those transferred from elsewhere if recorded). This includes active medications
and past medications, dates of fills, prescriber info, etc.

o Preferences and notes: e.g., if a patient prefers a certain generic manufacturer due to
tolerability, or if they need non-childproof caps, or prefer text notifications — all these can be
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noted on the profile.

Importance of comprehensive profiles: Having all this information in one place allows the
system (and the pharmacist) to have a full picture of the patient’s therapy. It supports the safety
features as well. For instance, the profile is what the system references for interaction checks
and allergy alerts. A well-maintained profile means if the patient uses that pharmacy
consistently, the PMS can alert to issues with any new prescription relative to their entire
regimen.

Pharmacy systems often act as a mini-electronic health record for medications. Pharmacists
can look back and see, for example, that a patient was on a blood pressure medication a year
ago but it stopped — which might prompt asking the patient or doctor why (was it discontinued
due to side effect? Did the patient just stop refilling?). They can also track compliance: seeing
the dates of refills indicates if the patient might have been late (e.g., 30-day supply but not
refilled for 60 days).

Patient information as CRM (Customer Relationship Management): Some modern PMS
software liken parts of their profile to a CRM system, capturing not just clinical data but
preferences and personalizing communication. As one technical commentary put it, “A PMS
works similar to the way a CRM does, gathering information about the patient from different
sources, including the current medication list, medical history, test results..., and data provided
in conversation with the patient, such as lifestyle habits, socioeconomic factors, and health
goals.” (www.altexsoft.com). This comprehensive approach is especially useful in providing
advanced services like Medication Therapy Management (MTM) or chronic care management.
For example, knowing a patient’s smoking status or diet habits (if the pharmacist records them)
can be relevant in counseling for, say, diabetes or cholesterol medications.

Integration with external data sources: Profiles are increasingly enriched with data from
outside the pharmacy:

o If the pharmacy is part of a larger health system, the system might pull in diagnoses or lab
results from the clinic/hospital EHR, giving context (like knowing an Alc value for a diabetic
patient can inform a pharmacist’s conversation about their medication adherence).

e Some pharmacy systems connect to state or national health information exchanges or
immunization registries. For instance, a pharmacist giving a vaccine could retrieve the
patient’s vaccine history or submit the new vaccine record via the system.

e Another external source is the Prescription Drug Monitoring Programs (PDMPs) used for
controlled substances. Most U.S. states have a PDMP where controlled prescriptions are
logged. Many pharmacy systems now integrate to automatically query the PDMP from within
the profile — so a pharmacist can see if a patient has gotten controlled meds elsewhere. For
example, if a patient brings a prescription for an opioid, the pharmacist can click a button in
the PMS to retrieve that patient’s controlled substance fill history from the state database,
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right on their profile screen. This integration is meant to help curb abuse by providing a
more complete medication history beyond just the single pharmacy’s records.

Multi-pharmacy profiles: With chain pharmacies or linked systems, a patient profile can be
shared across locations. This means if a patient goes to a different branch of the same chain,
their profile (allergies, history, etc.) is accessible. This is beneficial for continuity of care. It's
analogous to how bank systems let you access your account at any branch. In independent
settings, this is less common unless the independents are part of a network or shared system.

Privacy and consent: Patient profiles contain sensitive information. PMS must comply with
privacy laws (like HIPAA in the U.S.). Access to profiles is protected by user authentication, and
systems typically have inactivity timeouts, etc. Also, certain information sharing (like getting
data from an EHR or HIE) might require patient consent. Good systems will have ways to note
consent or manage permissions for data sharing. For example, if a patient opts out of certain
communications, the profile can reflect that (like do not enroll in text reminders if they said no).

Patient engagement through profiles: Many of the patient-facing features tie back to the
profile:

» Messaging: Some systems keep a record of communications in the profile. E.g., if an SMS
or email was sent to the patient (prescription ready notification or a refill reminder), it might
log that in their record. Then staff can see communication history.

o Loyalty and programs: If the pharmacy has a loyalty program or discount plan, that info
might be attached to the profile too (some systems incorporate loyalty tracking, but others
integrate with separate retail loyalty systems).

» Delivery details: For patients who get medications delivered, the profile may contain
addresses or instructions, and the PMS works with delivery modules (like Micro Merchant's
PrimeDELIVERY or PioneerRx's Mobile Delivery app) to manage that. Delivery tracking,
including capturing the patient's signature upon delivery via a mobile device, loops back to
the patient’s record for documentation (www.altexsoft.com) (www.altexsoft.com).

A robust profile equips the pharmacist to provide tailored care. For instance, consider a case:

A patient comes in, the pharmacist opens the profile and sees the patient has asthma and
diabetes (from history) and currently takes medications for both, but hasn't refilled their inhaler
in 8 months. The pharmacist can proactively ask, “How's your asthma control? | notice you
haven't refilled this inhaler in a while — did the doctor stop it or are you getting it elsewhere?”
This could uncover that the patient might have been admitted to hospital (and thus hasn't
needed a refill) or maybe they stopped using it (which could be dangerous). This level of insight
is only possible because the PMS provides a longitudinal view of the patient’s medications.

In community pharmacies, detailed patient profiles also allow identification of candidates for
certain services. For example, a pharmacy can run a report (or use the profile data) to find all
patients over 50 who haven't received a shingles vaccine, and then use that to reach out and
offer the vaccine. Some systems directly support this kind of search and outreach.
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Data retention: Pharmacy systems keep patient records for a long time (often required by law).
In many places, prescription records must be kept for at least 2-5 years, but practically,
electronic systems often hold onto them indefinitely for reference. A patient’s medication history
in the PMS might go back decades, which can be very useful for clinical reviews or if a patient
says "I think | had that drug years ago that caused a problem” — the pharmacist can search the
history.

One more emergding aspect is patients accessing their own profiles. While it's not common for
patients to directly access the pharmacy’s system, patient-facing portals or apps tied to the
PMS effectively let them see parts of their profile (like which prescriptions they have and their
refill status). For example, through a mobile app provided by the pharmacy (if the system offers
one), a patient might view their active prescriptions and request refills on those they're due for,
or even print a list of their medications — that data comes from the PMS profile.

In conclusion, the patient profile in a PMS is much more than a static record; it's a dynamic tool
for both transactional operations (filling prescriptions accurately) and clinical care (monitoring
therapy, improving adherence, tailoring services). As one source noted, a PMS collects patient
info similarly to a CRM and translates it into useful analytics and highlights problems depending
on patient-specific factors (www.altexsoft.com). Managing this data well allows pharmacies to
transition from a transaction-focused model to a patient-centered care model, wherein the
pharmacy actively engages in the patient’s health journey leveraging the wealth of information at
their fingertips.

Billing, Insurance, and Financial Management

Pharmacy management software is intricately tied to the financial aspects of dispensing
medications. It not only ensures patients receive medications, but also that the pharmacy gets
paid for those medications. Therefore, billing and insurance handling are core functions.
Additionally, many systems have general financial management features like accounts receivable
and point-of-sale, linking the front-end sales with the prescription processing. We'll break down
key aspects:
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¢ Real-time Insurance Adjudication: As discussed under prescription workflow, when a prescription
is processed, the PMS communicates with the insurance/PBM (Pharmacy Benefit Manager) systems
to bill for the medication. This is done through an electronic claim. The claim includes drug info,
quantity, days supply, NPl of pharmacy, NPI of prescriber, patient insurance details, etc., following
NCPDP standards. The response usually returns a paid claim (with the amount the insurance will
reimburse and the patient’s co-pay) or a rejection (with a code and message, e.g. “NDC not covered”
or "Refill too soon — X days until next fill allowed"). The pharmacist or tech sees this in the system
instantly. If approved, the system will typically log the claim ID and mark the prescription as paid by
that insurer minus copay. If rejected, the system might automatically try certain things (some
systems auto-substitute generic if brand not covered and resubmit, or will check if the patient has
multiple insurances on file and try the next one in sequence). More advanced features include plan
selection: if a patient has two insurances (primary and secondary), the PMS can submit to primary,
then automatically submit the remainder to secondary (COB - coordination of benefits). Getting
these claims processed correctly is critical to the pharmacy's revenue and to minimizing patient out-
of-pocket costs.

¢ Third-Party Plan Management: Pharmacies deal with numerous insurance plans. The PMS
maintains a formulary and plan file that can influence how it handles claims. For example, when the
pharmacist enters a drug, the system might know if that drug is generally covered by the patient’s
plan or if it likely needs prior authorization (some systems give heads-up alerts like “Drug likely
requires PA for this plan”). Also, the system keeps track of plan preferences - like mandatory generic
substitution or quantity limits. When rejections occur, the PMS often can provide guidance. For
instance, on a “NDC not covered” rejection, some systems will show alternative covered NDCs (same
drug/dosage by a different manufacturer) so the pharmacist can switch to a covered generic product
easily and resubmit. This is a huge time-saver: older systems didn’t have this and the pharmacist
would have to call or use trial-and-error. Now, integrated databases often flag preferred products or
offer a dropdown of equivalents.

e Pricing and Co-pay Calculation: When not using insurance (cash paying patients), the system has
to calculate a price. Systems have pricing modules that can apply markups, dispense fees, sales
taxes, etc., based on the pharmacy’s configurations. They might store usual & customary (U&C)
prices for each medication. Many pharmacies use multiple price tiers (e.g., retail cash price vs
membership club price vs 340B price, etc.), which the PMS can handle. For insurance, the copay is
usually determined by the insurer’s response, but the system has to reconcile it with any tax or local
rules and then display or print accurately.
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¢ Point-of-Sale (POS) Integration: Most pharmacy systems either include an integrated POS or
interface with one. The POS is what handles the checkout process when a patient (or any customer)
buys something, whether it's a prescription or an over-the-counter (OTC) product. If integrated,
when a prescription is picked up, the staff can pull it up by scanning a barcode on the Rx bag or
entering the Rx number, and the system will add it to the POS transaction with the correct copay or
price. It will also enforce things like if a signature is needed (many systems prompt for electronic
signature capture when a controlled substance is sold, or even for any Rx as proof of pickup to
record that the patient got it). Integrated POS will also decrement inventory for OTC products sold
and can handle mixed baskets (e.g., patient buys a prescription and some retail items in one
transaction). Features like support for various payment types are standard: credit/debit, FSA/HSA
cards (health savings account cards), Apple Pay, etc. Modern POS even integrate things like
contactless payments. According to one feature list, a “modern point of sale system goes beyond
processing credit card payments" and includes things like electronic signature capture, real-time
inventory updating, loyalty program tracking, coupons, and more (www.altexsoft.com)
(www.altexsoft.com). All these make the checkout process smooth and ensure the sale is properly
recorded in the system.

e Accounts Receivable & Claims Reconciliation: For many prescriptions, especially third-party ones,
pharmacies do not get paid immediately at the point of sale (aside from the patient copay). The
insurer owes the pharmacy their reimbursement portion, which often comes in later (sometimes
weekly or biweekly batches of payments, etc.). A pharmacy system'’s financial module helps track
what is owed. Accounts receivable (A/R) functionality records each third-party claim amount due.
Then when the insurer remits payment, the system can reconcile: either manually (the accountant or
pharmacy owner enters a payment and assigns it to the claims paid) or automatically through
remittance files (some PBMs provide an ERA — electronic remittance advice — which can be loaded to
auto-match payments to claims). This ensures the pharmacy can identify if any claims were not paid
or underpaid. It's crucial for catching unpaid prescriptions — sometimes a claim might adjudicate
but then later be reversed or not settled by the PBM; the pharmacy would lose money if they don't
catch it. Many PMS have reporting for “open claims” or "aging” - listing claims that haven't been paid
past certain days.

¢ Financial Reporting: Pharmacy management systems generate extensive financial and operational
reports. Examples include daily sales summaries (prescription revenue, OTC sales, etc.), profit
margin analyses by drug or by prescription, insurer reimbursement summaries, and end-of-period
(monthly/yearly) reports needed for accounting. They can break down sales by cash vs insurance, by
insurance company, by drug category, etc. This data helps in decision-making such as which
contracts are most profitable or which drug classes account for most revenue. For tax purposes,
they track total sales including any taxes collected (especially if the region taxes prescriptions or
OTCs).

¢ Credit and Payment Management: Some pharmacies extend credit or have house charge accounts
(for example, long-term care or assisted living facilities that pay monthly). The PMS usually has the
capability to maintain charge accounts for patients or client facilities. It can generate monthly
statements for those accounts. Also, integration with general accounting software (like QuickBooks)
is sometimes possible to export financial data.
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e Coupon and Discount Integration: It's common for patients to use manufacturer coupons or third-
party discount cards (like GoodRx in the US). Pharmacy systems increasingly integrate these
workflows. For manufacturer copay cards, many systems can process them either as another payer
or through specialized integration so that it automatically submits the claim to the coupon processor
after the primary insurance, and returns an updated copay (often lowering it to a set amount). For
generic discount cards (GoodRx, etc.), some PMS now integrate those pricing APIs directly — or at
least allow quick switching to a “discount card profile” to adjudicate. The ability to seamlessly handle
this saves time and ensures accurate charge to the patient if they choose to use such programs.

e Regulatory Compliance in Billing: For certain government programs, splitting of bills might be
needed. For example, in US Medicaid, if a patient has other insurance, Medicaid requires
coordination. Or in 340B programs, claims need to be flagged if a prescription was filled with 340B
stock to avoid duplicate discounts. Many systems include features to flag 340B claims (some will
automatically select 340B stock based on the patient’s clinic association and switch the billing
accordingly). Ensuring these nuances are correctly handled is essential for compliance and financial
integrity.

e Audit Trails and Security (Financial): Financial data is sensitive, so systems often allow segmented
access - e.g., a technician might not see margin reports or A/R, while the owner/pharmacist does.
Also, logs of any price override or manual adjustment are kept. If a pharmacist edits a price or
overrides a copay, the system can note who did it and maybe require a reason code. This is
important for fraud prevention (so no one arbitrarily changes prices or copays without
authorization).

One example highlighting the sophistication of PMS financial modules is Liberty Software’'s
platform, which offers robust reporting and data views. Users have praised Liberty for “neat
reports and a lot of data analytics” (www.softwareadvice.com) and the ability to customize data
views and export them (www.softwareadvice.com). This means pharmacies can slice their
financial data in ways that matter to them (like filtering by payor, drug, time period, etc.). Another
user noted Liberty’s “Powerful reports, data views, and dashboards help you keep an eye on
your business” (libertysoftware.com) — underscoring that beyond clinical management, a PMS
is a business tool.

Point-of-Sale specifics: The POS part of a pharmacy system has its own feature set — handling
sales, returns, end-of-day till reconciliation, etc. A modern POS integrated with PMS includes:

* Ability to process returns of prescriptions (and handle the inventory and claim reversal
accordingly).

o Sales tax calculations for taxable items (prescription drugs in many jurisdictions are tax-
exempt, but other items might not be).

« Signature capture as mentioned: The snippet from features listed “electronic signature
capability = capturing HIPAA-compliant electronic signatures in store and at delivery
that are automatically verified with patients’ records.” (www.altexsoft.com). This refers
to how patients often sign for privacy notice acknowledgment or for prescription pickup. The
PMS stores these signatures digitally attached to the patient’s records or prescription
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records, useful if proof is needed later (some states require keeping signature logs for
controlled substances pickups, etc.).

o Loyalty and Promotions: The system can manage coupons, store promotions, loyalty point
redemptions as part of transactions. This is more retail-oriented but important for those
pharmacies that also have significant front-of-store business (like independent pharmacies
that sell gifts, OTCs, etc., not just prescriptions).

Long-term care and billing: In specialty settings like long-term care pharmacies, billing might
be done in cycles (monthly billing to facilities). Pharmacy systems for LTC (like FrameworkLTC or
similar modules in retail systems) will aggregate all meds for a patient or facility for a month and
produce a consolidated bill or electronic invoice to the facility or Medicare. The PMS has to
handle multiple payers per patient (LTC patients often have Medicare Part A, Part D, etc.,
depending on setting) and bill appropriately. That's an advanced scenario outside retail, but
many retail systems have added LTC capabilities including monthly cycle fill and billing.

In summary, the financial capabilities of a PMS ensure the pharmacy can efficiently get
reimbursed for its services while providing transparency and control over its financial
health. A pharmacy is both a healthcare institution and a business, so the software must
seamlessly integrate care with commerce. From instant insurance claims that yield a patient's
copay in seconds (something the customer directly experiences at pickup) to behind-the-
scenes A/R tracking and report generation, the PMS is an indispensable financial management
tool. Indeed, pharmacies often evaluate systems not just on clinical features but also on how well
they handle complex insurance situations and whether they can simplify the increasingly
convoluted world of pharmacy reimbursement (which involves things like direct and indirect
remuneration (DIR) fees, etc. — some systems now even track those fees to reflect true profit per
prescription).

As an example of comprehensive integration, earlier we saw that McKesson's EnterpriseRx
offers reporting and business tools — on top of being a clinical system, it states that it “offers
tools for reporting” and can be augmented with business services like preconfigured health plan
interfaces (www.altexsoft.com). This indicates the dual nature of these systems: part clinical
enabler, part business engine.

Additional Modules and Integrations

Pharmacy Management Systems often offer a variety of additional modules or integrations to
extend their functionality beyond core dispensing, inventory, and billing. These modules address
specific needs or niches and can usually be added based on the pharmacy’s services. We will
cover some notable ones:
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¢ Compounding Module: Pharmacies that prepare custom compounded medications benefit from
modules designed for compounding. As described in the dedicated section above, compounding
features include recipe management (with ingredient lists and instructions), integration with
compounding hardware (digital scales, etc.), batch tracking (assigning batch numbers to
compounded lots and tracking beyond-use dates), and pricing calculations for compounds (summing
ingredient costs and applying compounding fees) (www.altexsoft.com) (www.altexsoft.com). For
example, if a pharmacy compounds a dermatological cream, the system can print a compounding
worksheet, let the user input actual quantities used, and then generate labels for the compound with
all required components listed. It also often logs the compounds for regulatory compliance (some
places require recording every compound's ingredients and lot numbers for traceability).

e Medication Therapy Management (MTM) and eCare Plans: Many community pharmacies
participate in MTM programs (like those run via OutcomesMTM or Mirixa platforms, or local health
initiatives). Some PMS have built-in MTM documentation capability or integrate with MTM platforms.
For example, PioneerRx has focused development on allowing pharmacists to create electronic care
plans (eCare Plans) directly in the system and transmit them to provider networks or payer
platforms (www.drugtopics.com). An eCare Plan is basically a standardized document detailing a
patient’s health concerns, medication-related problems identified, interventions by the pharmacist,
and outcomes. By integrating this, the PMS becomes a care documentation tool, not just a
dispensing tool. It can populate parts of the care plan from the profile (e.g., medication lists,
conditions) and then the pharmacist can add notes and goals. This integration can also tie into billing
if pharmacists are getting paid for clinical services (e.g., some U.S. states/payers reimburse
pharmacists for MTM or chronic care management — the care plan can serve as documentation for
that service).

¢ Point-of-Sale (POS): While discussed earlier, it's technically a module in many systems. Some
pharmacy software vendors offer their own POS module (like PrimePOS from Micro Merchant
Systems (www.altexsoft.com) or an integrated POS in QS/1), while others interface with third-party
retail POS systems. A full-featured POS as part of the PMS ensures the pharmacy can handle front-
of-store sales and prescriptions in one system, which independent pharmacies find convenient to
avoid maintaining two separate systems for the pharmacy counter vs front checkout.

¢ LTC (Long-Term Care) Features: If a pharmacy services nursing homes or assisted living facilities,
certain modules address those unique workflows. This can include cycle filling (filling 30-day blister
packs for multiple patients at once), medication charting MAR (Medication Administration Record)
reports for facilities, specialized billing (like billing the facility or Medicare Part A), delivery route
planning (for delivering bulk meds to nursing homes). Some vendors have separate products for LTC
(e.g., FrameworkLTC is a separate platform), while others extend their retail system with LTC options
(Liberty, Pioneer, PrimeRx all have some LTC capabilities like unit-dose packaging support, etc.). For
example, the Pharmacy Systems, Inc. (PSI) emphasizes being cloud-based and used for both retail
and 340B or health system outpatient needs (www.pharmacysystemsmi.com), which often intersect
with LTC when hospitals discharge to nursing homes.
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¢ Telepharmacy and Remote Dispensing: In rural areas or expansion of pharmacy services,
telepharmacy is an emerging model where a pharmacy is operated with remote pharmacist oversight
via technology. Some PMS are enabled for telepharmacy, meaning they can allow a pharmacist at a
central site to verify prescriptions for a remote site through the system (often with video verification
of the filled prescription). This is partly a workflow configuration, but also might require additional
features like storing an extra image of the dispensed product or a way for remote pharmacist to sign
off. Telepharmacy typically requires real-time communication integration (like linking to video or to a
secure messaging system). A number of states allow this with approved technology, and vendors
have started marketing telepharmacy-compatible versions of their software.

¢ Workflow and Document Management: Larger pharmacies may incorporate an electronic
workflow system and document management. For example, scanning prescriptions into the system
— an image of the original script is stored. Then pharmacy staff can view the image on screen while
entering data, and pharmacists can view it while checking. Many systems support this either
inherently or through an integrated document management module (like PrimeDMS - document
management system — from Micro Merchant (www.altexsoft.com)). Document management also
helps for attaching things like insurance cards, communications, or prescriptions transfers
paperwork to profiles. In an audit or for reference, having scanned images accessible quickly via the
PMS is invaluable. Some systems also allow electronic storage of signatures for counseling or
acknowledgments.

e Communications (SMS/Email/IVR): Modules or integrations for Interactive Voice Response (IVR)
systems and messaging allow pharmacies to automate communications. For voice: the pharmacy can
have a phone system that lets patients call in refills or get status updates; the IVR is often directly
connected to the PMS refill queue (e.g., a patient calling prescription number 1001 for refill - the IVR
system interfaces and enters a refill request for Rx#1001 into the PMS, possibly auto-processing it).
Providers like Digital Pharmacist or SmartFill IVR connect with many PMSs (www.altexsoft.com). For
SMS/email: many systems have built-in or add-on services to send refill reminders, pickup
notifications, or even marketing messages (if consented) to patients. These improve customer
service and adherence.

¢ Delivery and Shipping Integration: As pharmacies increasingly offer home delivery or mail-out
services, modules to manage deliveries are common. Delivery modules allow tracking of
prescriptions that are out for delivery, printing delivery manifests, capturing signatures upon delivery,
and sometimes even optimizing routes. PioneerRx's Mobile Delivery and others like PrimeDELIVERY
provide mobile apps for drivers to get routes and record drop-offs (www.altexsoft.com)
(www.altexsoft.com). Integration with shipping carriers (FedEx, UPS) is also seen: the PMS can
generate shipping labels, track packages, and even notify patients with tracking numbers
(www.altexsoft.com).

¢ Clinical Services Integration: As pharmacies diversify, some systems integrate modules for
services like immunizations (e.g., tracking which vaccines given, printing vaccination certificates or
sending data to state immunization registries automatically), point-of-care testing (documenting
results of flu or strep tests done in the pharmacy), and others have begun interfacing with wearable
data or patient apps for chronic condition monitoring.
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¢ Business Analytics and Dashboard: While not a separate module per se, many systems now offer a
dashboard interface summarizing key performance indicators — prescriptions filled today, wait
times, number of Rx checked by each pharmacist, top drugs by volume, etc. These dashboards
(sometimes via a web portal or an app for pharmacy owners) are often highlights of premium
offerings. They distill the data into actionable visuals. For instance, a heatmap of busy times can be
generated from timestamp data.

e Multi-Store Management: For chains or owners of several pharmacies, modules like Micro
Merchant’s PrimeCENTRAL allow oversight of multiple locations from a unified interface
(www.altexsoft.com). This can include chain-wide inventory viewing, moving patients or
prescriptions between stores (if a patient goes to another store but wants their profile info
accessible), global search of patients or prescribers across all stores, and chain-level reporting. It
essentially adds a layer on top of individual site systems.

¢ Integration with Other Healthcare Providers: Some systems have begun offering portals for
doctors or patients. For example, Micro Merchant's PrimeWEB is described as a patient and
physician portal (www.altexsoft.com). A physician portal might allow a doctor to log in and see the
status of prescriptions they sent or communicate with the pharmacy securely (like query if patient
picked up meds). Patient portals allow patients to see their profiles, request refills, etc. If not fully
integrated, often these are facilitated by third-party services that connect to the PMS's data through
APIs.

¢ Regulatory and Compliance Tools: There are modules that help with specific compliance tasks. For
example, some pharmacies have to do regular reports to regulatory bodies (like controlled substance
dispensing logs to state databases - though that's often automatic now). Or compliance with USP
<800> (handling hazardous drugs) — some systems might include prompts or flags on hazardous
medications. Additionally, DSCSA compliance tools might be integrated, as mentioned earlier, to
scan and record transaction history of drugs (though often wholesalers provide separate solutions,
some PMS may integrate to mark a receipt of serialized product, etc.). Another compliance aspect is
audit support: being able to produce detailed logs to show to insurance auditors or boards of
pharmacy as proof of proper dispensing and counseling.

Given the breadth of modules, pharmacies typically choose a system and then optionally add
these modules based on their practice needs. For example, a community pharmacy that does a
lot of compounding will ensure they use the compounding module and perhaps not need multi-
store, whereas a small chain might focus on multi-store and central reporting, etc. The
availability of these extended features can be a deciding factor in selecting a PMS. Pharmacy
owners often do a feature comparison (we will present a comparative table for major systems).

One can refer to something like the AltexSoft article, which explicitly enumerates many of these
modules as ways to “get above the base software"” - highlighting that pharmacy software is
often modular (www.altexsoft.com). They mention examples such as:

o Delivery and shipping solutions integration (www.altexsoft.com)
 Interactive Voice Response systems (www.altexsoft.com)

* Prescription labeling adapters (for specialized labels) (www.altexsoft.com)
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All these show that a PMS is not a monolithic single program but rather a platform that connects
a constellation of specialized tools to run a pharmacy effectively.

To illustrate with a brief example: A busy independent pharmacy might use PioneerRx as its base
PMS. On top of that, they use the Drive-Thru and Mobile Delivery apps for operations (from
PioneerRx) (www.altexsoft.com), integrate FlipDrop or ScriptDrop for mail order shipping, use
Omnicell’s IVR system to handle incoming calls (www.altexsoft.com), have FDS Amplicare (third-
party integration) for additional analytics on DIR fees, and interface with the state immunization
registry. All these pieces interplay with the core PMS database to provide a seamless experience
for both pharmacy staff and patients.

User Experience and Workflow Efficiency

While not a “feature” in a technical sense, the usability and workflow design of a pharmacy
system critically affect the pharmacy’s productivity and the likelihood of errors. Two systems
might have the same features on paper but differ vastly in how user-friendly they are. Therefore,
an in-depth report should consider the user experience (UX) aspect.

Pharmacists and technicians are typically very busy, processing potentially hundreds of
prescriptions in a day. The PMS needs to facilitate a logical, fast workflow:

¢ Interface Design: A clean, well-organized interface with clear menus and quick access to frequent
functions is key. Many users praise systems like Liberty Software for being "intuitive and easy to
navigate,” such that new employees (or pharmacy students on rotation) find it one of the easiest
systems to learn (www.softwareadvice.com) (www.softwareadvice.com). This speaks to a well-
thought-out design. Conversely, some older systems have clunky interfaces requiring many
keystrokes or screen changes, which slows down work and increases training time. One user
feedback snippet highlighted that “very little training is required... everything else is self-
explanatory” on a well-designed system (www.softwareadvice.com) — this is ideal from an operations
standpoint.

¢ Speed and Automation: The system should minimize manual steps. Automation examples include
auto-populating fields (like pulling patient info on e-prescriptions to skip retyping, default sig codes
for common directions, or auto-calculation of days’ supply from quantity/directions). Keyboard
shortcuts are heavily used in pharmacies — many staff prefer keyboard over mouse for speed. Good
systems allow navigation and data entry fully via keyboard, with shortcuts for common tasks (e.g., F2
to search drugs, etc.). The DataScan Winpharm system historically boasted that it allowed “quickly
fill prescriptions using only the keyboard” (handwiki.org), which long-time users appreciate since it's
faster than switching between keyboard and mouse.
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e Workflow Customization: Pharmacies vary (high volume chains vs personalized independents vs
specialty). A system that allows some customization of workflow steps is valuable. For instance,
some pharmacies might want a mandatory double-check step or certain alerts turned off. Good
systems let managers configure these. Many PMS allow custom prompts (like asking “Did you offer
counseling?” which staff must acknowledge to comply with laws, or forcing capture of certain data
for controlled prescriptions such as patient ID in states that require it).

* Workflow Visualization: Some systems have a workflow dashboard that shows the status of all
prescriptions (in progress, ready for pickup, waiting on stock, waiting on doctor response, etc.). This
helps staff prioritize and manage workload. More advanced ones might integrate prescription timing
(like promise times for when the prescription will be ready, and indicate if any are overdue). Workflow
management can also involve queue prioritization rules — e.g., always do new scripts before refills if
urgent.

e User Support & Training: Even the best UX still requires initial training, given the complexity of
pharmacy tasks. Vendors often provide training sessions, documentation, and in-software help. A
measure of user-friendliness is how quickly a new user can be up to speed. Some reviews mention
that with certain systems, new employees or relief pharmacists can pick it up quickly
(www.softwareadvice.com) (www.softwareadvice.com), whereas older or poorly designed systems
might have a steep learning curve. Superior customer support (access to help when an issue arises)
also alleviates user frustrations. For instance, Liberty's users have cited "Superior customer support”
and how support can even customize things to individual needs (www.softwareadvice.com),
indicating that vendor responsiveness is part of the UX (not just the software itself, but the entire
experience of using and maintaining it). On the other hand, one negative review of a competitor
might cite poor support as a detractor from effectively using the system.

¢ System Reliability and Speed: A great interface means little if the system is slow or crashes. Thus,
system stability and performance are part of user experience. Any downtime in a pharmacy is very
disruptive (imagine not being able to retrieve profiles or process prescriptions for even a few
minutes). Many pharmacies will have backup procedures, but a stable system fosters trust. Some
older systems run on local servers, which means pharmacies must maintain hardware — if that
hardware fails, it's a problem. Cloud-based systems shift that burden to the vendor’s data center
which generally improves uptime (though it introduces dependency on internet connectivity). Users
generally expect near 24/7 reliability, and any significant downtime incidents can tarnish a system'’s
reputation.

¢ Role-based Workflow: The system should accommodate the different roles in a pharmacy
(pharmacist, tech, cashier, manager) and streamline what each needs to do. For example, a tech
should be able to quickly enter a prescription and have it show up in the pharmacist’s verification
queue. The pharmacist’s queue should present all needed info (original prescription image, patient
profile, alerts) in one screen for efficient verification. Some systems have multi-screen or multi-
window designs that allow pharmacists to compare data easily. Good UX also includes not
overloading the user — e.g., showing only the pertinent alerts or info at a time.
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* Queue Management and Multitasking: In a busy pharmacy, users multitask. They might be entering
one script, then get interrupted to check another thing. Systems that allow saving work in progress
and easily switching contexts help. Also, if multiple users work on the same prescription, locking
mechanisms or real-time updates help avoid duplication. Some advanced designs have separate
queues: data entry queue, verification queue, production queue, etc. with different users assigned to
each, akin to an assembly line. This is common in high-volume pharmacies (like mail-order or central
fill operations), and the PMS must support dividing tasks while keeping everything synchronized.

¢ Alert Management (User-side): We discussed alert fatigue — from a UX perspective, allowing the
user to easily override or document resolution of alerts is important. Too many clicks to bypass an
alert can slow down the process a lot. Systems often allow customizing which alerts stop the fill
process vs which are just informational. A well-designed system might have tiered alerts: e.g., red
alerts for critical must-address, yellow for moderate (pharmacist can quickly override with a single
key if deemed not an issue), green maybe just an FYI. The ability to configure that is a plus.

¢ Feedback and Iterative Improvement: Many pharmacy system vendors engage users for feedback
on UX improvements. For instance, PioneerRx in its marketing often emphasizes that they release
weekly updates based on pharmacist feedback, thereby continually refining the interface and
features to match users’ needs. This agile approach is somewhat new in pharmacy software (older
systems had infrequent updates and often lagged behind user expectations). Systems that evolve
with user input tend to achieve better workflow alignment over time.

An example scenario highlighting the significance of user experience could be:

Imagine two pharmacies with equal prescription volume — one has a modern, intuitive system,
the other an older clunky one. The first pharmacy might need fewer staff or see shorter patient
wait times because the system streamlines tasks (like automatically queuing refills, printing
necessary documents, integrating all steps). Staff at the first pharmacy can, say, fill 20 scripts
per hour with ease, whereas at the second, staff are stuck navigating through multiple screens
or re-entering data and can only fill 15 per hour. Over a day, that's a big difference. Moreover,
staff satisfaction is higher when the tools are not frustrating — pharmacists and techs often voice
strong preferences for systems they've used. It's not uncommon to hear, for example, an
experienced tech say they can’t stand a particular system due to how inefficient it is, whereas
they love another system that was clearly designed with their workflow in mind.

In user communities and surveys, these qualitative aspects come out. For instance, Direct
Opinions survey categories included “Customer Satisfaction” which encompasses ease of use
(www.pharmacysoftwarereviews.com) (www.pharmacysoftwarereviews.com). Systems that rank
top in satisfaction often do so because they combine strong functionality with a friendly user
experience. Conversely, a system might have every feature but if it's cumbersome to use,
customer satisfaction suffers (especially if support is also poor).

From our gathered user review snippets:

e Liberty Software has many positive comments about ease of use, intuitive design, and
minimal training needed (www.softwareadvice.com) (www.softwareadvice.com).
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* PioneerRx often touts its superior workflow, but interestingly some reviews highlight that

customer service might be an issue even if the product is strong (www.softwareadvice.ie) —

indicating UX is not just interface but the whole user support experience.

e QS/1, being older, historically had a steeper learning curve (text-based for many years, now
more Windows-based). Longtime users appreciate its stability and security (one user said
the platform QS/1 runs on is “the MOST SECURE" and has fewer hiccups

(www.softwareadvice.ie)) but perhaps it's less flashy or modern in Ul than some newcomers.

In summation, user experience and workflow efficiency often make the difference between a
good pharmacy management system and a great one. Pharmacies operate under time pressure
and regulatory scrutiny, so a system that aligns with their workflow — minimizing clicks,
preventing errors through good design, offering flexibility, and performing reliably — can
significantly improve a pharmacy’s service quality and throughput. In fact, a well-optimized
system can become a competitive advantage for a pharmacy (faster service, fewer errors,
happier staff), whereas a poor system can bottleneck operations. This is why when evaluating
"all the software to run your pharmacy,” it's crucial to consider not just what features exist, but
how those features are delivered to the end-user day to day.

Table 1: Key Features of Pharmacy Management Systems
and Their Benefits

To summarize the core functionalities discussed, below is a table highlighting major feature
categories of Pharmacy Management Systems, with descriptions and the benefits they provide

Pharmacy Management Systems: A Guide to Software & Vendors

to the pharmacy operation:

Feature Category Description

Prescription
Processing &
Workflow

Clinical Decision
Support (Safety)

Inventory
Management

E-Prescribing
Integration

Billing &
Insurance Claims
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Electronic prescription intake (including e-
prescriptions), data entry, validation, and
dispensing workflow management (queues
for input, verification, etc.).

Drug interaction checking, allergy alerts,
dose range checks, duplicate therapy
alerts, and clinical guidelines integration.

Perpetual inventory tracking, automated
reorder point system, order generation via
EDI to wholesalers, inventory adjustment

logs, and stock reporting.

Receiving and processing prescriptions
sent electronically from prescribers (via
networks like Surescripts); sending refill
requests and change recommendations
back to prescribers.

Real-time insurance claim adjudication
(online third-party billing), handling of
coordination of benefits

Benefits

Ensures accurate and efficient dispensing; supports high
volume by organizing tasks (e.g., tech enter, pharmacist
check) and reduces errors through structured process.

Enhances patient safety by catching potential medication
errors or issues before dispensing; provides pharmacists
with timely warnings for informed interventions.

Prevents stock-outs and overstock; saves time on ordering
and inventory counts; reduces carrying costs by optimizing
stock levels; ensures compliance for controlled drug

inventory record-keeping.

Eliminates transcription errors from illegible handwriting;
speeds up prescription delivery (instant transmission);
enables quick electronic communication with prescribers
for refills or clarifications, improving care coordination.

Accelerates payment and informs patient of costs

immediately; maximizes reimbursement by ensuring claims
are submitted correctly; reduces manual paperwork for
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Feature Category

Point-of-Sale

(POS) Integration

Reporting and
Analytics

Patient Profile
Management

Compounding
Support

Medication
Therapy
Management
(MTM) & Care
Plans

Integrations (IVR,
Mobile Apps, etc.)

Security and
Compliance
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Description

(primary/secondary insurance), copay
calculation, and claims reconciliation.

Integrated module or interface for sales
transactions, including prescription sales
and retail products; supports multiple
payment types, copay collection, signature
capture, and loyalty programs.

Generation of reports on prescription
volume, sales, profitability, inventory
turnover, adherence metrics, etc.
Dashboards for key performance
indicators.

Comprehensive electronic patient profiles
with demographics, medication history,
allergies, and notes; often includes
medication synchronization and adherence
tools.

Tools for pharmacies that compound
medications: formula database, ingredient
tracking, scale integration, automatic
calculation of quantities, and compounding
record-keeping.

Modules to document and bill for clinical
services such as MTM, chronic disease
management, immunizations, including
creating pharmacist eCare plans and
intervention records.

Integration with Interactive Voice Response
systems for refills, mobile apps for patient
refills and reminders (e.g., patient portal),
delivery tracking systems, and external
data sources (e.g., health records,
immunization registries).

User access controls and audit trails;
compliance with privacy laws (e.g., HIPAA);
support for regulatory requirements like
PDMP reporting, DSCSA track-and-trace,
controlled substance e-prescribing (EPCS).

Pharmacy Management Systems: A Guide to Software & Vendors

Benefits

insurance billing and minimizes claim denials through
instant feedback.

Streamlines check-out by combining pharmacy and retail
into one transaction; updates inventory in real-time for sold
items; captures required signatures digitally (e.g., for
HIPAA or controlled pickups); improves customer service
with faster transactions and loyalty incentives.

Provides business insights (e.g., top drugs, busiest times,
revenue by payer) to inform decision-making; helps identify
trends like increasing volume or need for staff adjustments;
tracks patient adherence or therapy outcomes for clinical
programs.

Centralizes all patient medication information for better
pharmaceutical care; enables personalized counseling
(pharmacist can see complete history); supports programs
like med synchronization by aligning refills; improves
continuity of care (pharmacist is aware of all meds and
conditions).

Ensures accuracy in compounded prescriptions (correct
formulas and ingredient amounts); maintains compliance
records (traceability of ingredients and lot numbers); saves
time by standardizing recipes and calculations; supports
proper billing for compounds by summing ingredient costs
and labor.

Enables pharmacists to expand clinical role (document
interventions, recommendations, outcomes); provides data
to demonstrate value of services to payers or physicians;
can generate revenue through billing for MTM or
consultations; fosters better patient outcomes via
systematic follow-up.

Automates routine communication (patients can order
refills 24/7 via phone or app without staff involvement);
improves patient engagement and convenience
(notifications when Rx is ready, refill reminders); extends
pharmacy services (home delivery coordination, remote
monitoring); connects pharmacy into broader healthcare
network (sharing data with HIEs or registries).

Protects sensitive patient data through restricted access
and encryption; ensures pharmacy meets legal obligations
effortlessly (automatic reporting or data capture for
regulators); provides accountability (logs of who did what)
which is vital for audits or investigations; maintains trust
with patients and regulators by safeguarding data integrity
and privacy.

This table encapsulates how each set of features contributes to the effective running of a

pharmacy. A well-rounded Pharmacy Management System will include most or all of these

capabilities, permitting a pharmacy to handle everything from the clinical task of verifying a

prescription’s safety to the business task of getting paid for it, to the customer service task of

notifying the patient — all within one integrated system.
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Major Pharmacy Management Systems on
the Market

The pharmacy software market is populated by numerous vendors, each with one or more
system offerings. These systems can be categorized by the primary market they serve
(community/retail pharmacy, hospital pharmacy, long-term care, etc.), though there is often
overlap. In this section, we will present an overview of many of the major Pharmacy
Management Systems (PMS) currently used, including their background, focus, and notable
features or differentiators. We will cover both outpatient (community) systems and inpatient
(hospital) systems, as well as specialized systems. Additionally, a comparative table will be
provided (Table 2) for a quick reference of key systems and their characteristics.

Community/Retail Pharmacy Systems (Outpatient)

These systems are designed for pharmacies that serve patients directly in the community —
everything from big chain drugstores to independent corner pharmacies. The key players
include:

e PioneerRx: An innovative and relatively new entrant (launched around 2008), PioneerRx has quickly
grown to be one of the most popular choices among independent pharmacies in the United States.
PioneerRx is known for its rapid development cycle and user-driven improvements. It provides a
“fully integrated feature set with top-tier customer support” (www.altexsoft.com). Some
distinguishing features:

e Mobile applications suite: PioneerRx offers several mobile apps as mentioned earlier. RxLocal is a
patient-facing app for refills, reminders, and secure messaging with the pharmacy
(www.altexsoft.com). For pharmacy staff, there are apps for curbside pickup (Drive-Thru), delivery
management (Mobile Delivery for route optimization and payment capture), inventory management
via smartphone (Mobile Inventory), and patient counseling on the go (Patient Counseling app)
(www.altexsoft.com). This mobile technology is a major plus as pharmacies adapt to new models
(curbside pickups surged during COVID-19, for example, and PioneerRx was ready with an app to
collect signatures and notify staff from the parking lot).

e Consistent high user satisfaction in surveys: PioneerRx-sponsored surveys (Direct Opinions) often
showed it ranking highly in both market share growth and user satisfaction. It's noted for intuitive
workflow and strong competitive gain, meaning many pharmacies switching from other systems
have moved to PioneerRx.

¢ Innovation focus: The company frequently adds features like integrated clinical services (e.g.,
support for eCare plans for CPESN networks) and has been proactive in enabling things like
vaccination workflow, COVID testing documentation, etc. However, some user reviews note that while
the software is strong, customer support quality can vary, possibly due to rapid growth.
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¢ QS/1 (NRx and Related Products): QS/1is one of the longest-standing pharmacy software
providers, historically dominant among independent pharmacies especially in the Southeast U.S. It
launched its first system in 1977 (www.pharmacysoftwarereviews.com) and has since developed
multiple products. The current flagship for community pharmacy is NRx (sometimes just called QS/1
Pharmacy Management System). Key points:

e Longevity and experience: QS/1 has decades of experience and a reputation for reliability. A
pharmacist who used QS/1 since the early 1980s lauded it for a stable, secure platform
(www.softwareadvice.ie). Indeed, QS/1's systems were known to run on robust IBM iSeries (AS/400)
hardware historically, contributing to stability and security.

e Comprehensive but older interface: QS/1's NRx is Windows-based today, but some users feel the
interface hasn’t kept pace with newer competitors in terms of modern look-and-feel and slickness.
The company has been modernizing though - they introduced a newer interface called SharpRx a
few years back, but it was ultimately sunset (discontinued) in favor of focusing on NRx
(www.pharmacysoftwarereviews.com). This suggests QS/1 listened to customers and consolidated
on improving NRx rather than dividing attention.

e RedSail Technologies: QS/1 is now part of RedSail, which also includes Rx30 and Computer-Rx
under its umbrella. RedSail might integrate features across these platforms eventually. For now, QS/1
continues serving many existing pharmacies and likely offers an upgrade path within the family of
products if needed.

¢ Rx30 and Computer-Rx (Transaction Data Systems): Rx30 (founded 1980) and Computer-Rx
(founded 1982) were two separate companies that merged in 2016 (www.benchmarkintl.com). They
now operate under Transaction Data Systems (TDS) and share technology.

e Rx30: Historically strong in certain regions (Florida origin) and known for a solid set of core features.
According to one source, Rx30 offered “automated pharmacy processes, vendor integrations, and
compounding functionality” early on (handwiki.org). It had modules like accounts receivable, POS,
and even a feature called Virtual Pharmacist for automated refills (handwiki.org).

e Computer-Rx: Based in Oklahoma, it also focused on community pharmacy, with innovation in user
interface and reporting.

e Post-merger, TDS has been working on a new unified platform called “RxEvolution” that presumably
combines the best of both. They also have a pharmacy services network. The combined company
serves thousands of pharmacies in the US. Notably, the capital backing (e.g., GTCR investment in
2015 mentioned (www.benchmarkintl.com)) suggests resources to innovate. They likely aim to
provide a cloud-based solution moving forward.

e Over the years, Rx30 and Computer-Rx were often well-regarded but perhaps lost some mindshare
to PioneerRx's aggressive marketing and development. However, being under TDS, they remain major
players by sheer installed base.

e Liberty Software (PharmacyWise/PharmacyOne): Liberty is a Texas-based company (founded
around mid-2000s) focusing on independent pharmacies. Users frequently praise Liberty for its ease
of use and strong support. From the reviews we saw:
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e “The home screen, drug screen, and patient screen are very intuitive and easy to use. ... Data views
can be customized and exported.” (www.softwareadvice.com) This indicates Liberty’s Ul is well-liked
and it offers flexibility in reporting.

e “Super user friendly... the easiest software to use. Very little training required.”
(www.softwareadvice.com) (www.softwareadvice.com). Comments like these illustrate Liberty's

emphasis on user experience, making training new staff easier.

e Liberty's software (sometimes referred to as PharmacyOne or Liberty Next) includes integrated POS,
clinical modules, and extensive patient care features. The company website highlights features for
patient care, like patient communication tools, etc., and the ability to keep an eye on business via
dashboards (libertysoftware.com).

¢ |t might not be as large as some competitors, but it has a loyal following. Liberty often positions itself
as helping pharmacies “enhance patient care, improve patient safety, and increase profitability”
(libertysoftware.com), aligning with key pharmacy owner priorities.

e Micro Merchant Systems (PrimeRx Suite): Micro Merchant, based in New York, offers the PrimeRx
management system along with a suite of integrated modules (the "Prime"” suite). They have:

¢ PrimeRx - core pharmacy system (www.altexsoft.com).

e Add-ons like PrimePOS, PrimeESC (Electronic Signature Capture), PrimeDMS (document
management), PrimeDELIVERY, PrimeWEB (patient/provider portal), PrimeCENTRAL (multi-store
management) (www.altexsoft.com).

e This modular approach is a selling point: pharmacies can mix and match needed components. For
instance, a single store may not need PrimeCENTRAL but a small chain would.

¢ Micro Merchant emphasizes customization: “allows you to compile customizable software using
many of its pharmacy solutions” (www.altexsoft.com). This is somewhat unique; they essentially
provide a menu of integrated products.

e They are known for strong features in servicing specialty pharmacy and connecting to a lot of third-
party interfaces (wholesalers, automation, etc.). PrimeRx has also been adopted by some health
centers and mail order pharmacies.

e The user base is significant, especially in the Northeast US. Micro Merchant prides on service and
has been around for over 30 years. They may not have as flashy a profile as PioneerRx but in practice
have a very robust, pharmacy-centric platform.

e BestRx: BestRx is another independent-focused PMS, based out of Illinois. They underscore ease of
use and affordability. They often cater to smaller independent pharmacies looking for a solid,
straightforward system. BestRx has grown in features over time (adding things like integrated e-
prescribing, automation interfaces, etc.). It might not have all the bells and whistles of bigger
systems, but many independents find it reliable and well-supported. It's known for a budget-friendly
price and good customer service, making it a contender for new pharmacy startups or those looking
to keep costs low.
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e SRS Pharmacy Systems: SRS (Strategic Retail Solutions) Pharmacy Systems is a vendor that has
been providing PMS and POS solutions particularly in the Midwest. It's mentioned in the context of
key players (www.globenewswire.com). SRS provides a system called PharmacyPlus and has
specialization in servicing independent pharmacies with integrated POS. They highlight
customization and personal service as a smaller vendor. SRS may also integrate some unique
functionality like compounding or medical equipment sales for pharmacies with diversified
businesses.

¢ Enterprise Systems for Chains: The major chain pharmacies (CVS, Walgreens, Rite Aid, Walmart,
etc.) generally use either in-house developed systems or heavily customized versions of vendor
systems:

¢ McKesson EnterpriseRx: We detail this under enterprise vendors but note here that some large
chains or regional chains have used EnterpriseRx (e.g., it was reported that Rite Aid was an early
adopter of EnterpriseRx for its stores). EnterpriseRx is cloud-based and designed to support multi-
site operations with centralized workflows (www.altexsoft.com).

e Walgreens and CVS have proprietary systems (Walgreens' current system is often referred to as
"Enterprise” as well or “IntercomPlus” historically; CVS uses “RxConnect”). These are not available
on the market for others, so while not market products, they influence the industry by setting high-
volume best practices.

e Cerner Etreby: was a community pharmacy system (acquired by Cerner in early 2000s) used by
some chains like Kinney Drugs and others. It is now referred to as Cerner Retail Pharmacy solution.
It's integrated with Cerner’s suite, making it appealing to outpatient pharmacies affiliated with Cerner
hospitals.

¢ Other Independent Chain Systems: Some mid-sized chains or grocery store pharmacies use
systems like PPIl's Pharmaserv (was part of AmerisourceBergen'’s offerings), or older systems like
HBS (Health Business Systems) which was acquired by PSI Group. Actually, Pharmacy Systems,
Inc. (PSI) — not to be confused with SRS - is another vendor which, from the search, seems to offer
a cloud-based pharmacy system and focuses on chain stores and 340B contract pharmacy solutions
(www.pharmacysystemsmi.com). The mention in the market report suggests PSI has some presence
(www.globenewswire.com).

e Datascan/Winpharm: Datascan is a family-owned business (established 1981) that serves
independent pharmacies, especially ones that value a smaller vendor relationship. Their system
Winpharm has a 40-year legacy behind it (www.altexsoft.com).

e They emphasize personalized service: offering things like designing custom labels, after-hours
support (likely a more personal touch) (www.altexsoft.com). They even offer hardware repair and
upgrades, showing they act as a one-stop solution for tech needs of a pharmacy
(www.altexsoft.com).

e Winpharm's key features mirror most systems, and they have a Mobile app for patients (Mobile
Scripts) and a range of third-party interfaces (www.altexsoft.com). Their users likely appreciate
continuity (some have been customers for decades).
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e This is an example of a smaller, niche vendor that still competes by offering flexibility (e.g., custom
development on request) (www.altexsoft.com) and perhaps better pricing or service for certain
clients.

The community pharmacy systems space is thus quite crowded, with each vendor trying to
carve out advantages. In user surveys (like those by Direct Opinions), typically names like
PioneerRx, QS/1, Rx30/ComputerRx, Liberty, and others show up in market share charts, and
satisfaction is measured. For instance, in 2021:

* PioneerRx had gained a strong position in market share growth and was often rated highly in
satisfaction.

e Legacy systems like QS/1 still had large installed bases but perhaps had lower satisfaction if
they hadn’t modernized as quickly.

¢ Rx30/ComputerRx had significant share (especially combined under TDS).
e Others like Liberty and Micro Merchant also form an important part of the ecosystem
especially regionally.
We also must mention:
« International Systems: While our focus is largely U.S., note that in other countries,
different products prevail:

e Canada: Kroll (by Telus Health) is the market leader in independent pharmacies. Also,
HealthWATCH (for Shoppers Drug Mart chain) and Nexxsys (used in some places).

o UK: EMIS Health Pharmacy (previously ProScript), Cegedim Pharmacy Manager, Titan
(new cloud system), PharmOutcomes (for services), etc.

e These aren’'t in our table but highlight that globally, similar functionalities are implemented
by different vendors.

Hospital and Inpatient Pharmacy Systems

Inpatient (hospital) pharmacy systems have unique requirements: they must integrate with
hospital workflows like medication orders (CPOE), medication administration records (MAR), and
often with automated dispensing cabinets (like Pyxis or Omnicell) for floor stock. Some big
hospital systems:

e Epic Willow: Part of Epic Systems' EHR suite, Willow is the pharmacy module for both inpatient and
outpatient settings in Epic.

e Epic started in 1979, and now over 200 million patient records are in Epic worldwide (handwiki.org).
Epic's pharmacy system (Willow Inpatient and Willow Ambulatory for outpatient) is known for deep
integration — pharmacists using Epic essentially work within the same interface that doctors and
nurses do, which ensures consistency across medication ordering, verification, and administration.
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e Willow provides capabilities like integrated clinical decision support (with the EHR's knowledge
base), direct link to the patient’s entire medical record, and connection to Epic’'s MAR (so when the
pharmacy verifies a dispense, it shows up for nurses to administer) (handwiki.org).

e Epic has taken a huge chunk of hospital market share; for large health systems using Epic, they
nearly always use Willow for pharmacy rather than a third-party pharmacy system.

e Cerner PharmNet (Medication Manager): Cerner Corporation (founded 1979, now part of Oracle)
has been a leader in hospital information systems. Cerner PharmNet is the pharmacy management
application within Cerner Millennium EHR.

e Cerner emphasizes connecting pharmacists with the rest of care: “allows pharmacists and doctors to
manage prescriptions and verification from the same order” (handwiki.org), highlighting streamlined
workflow between pharmacy and prescriber.

e Cerner's pharmacy solution leans heavily into connectivity and data flow across processes
(www.altexsoft.com), including modern standards (SMART on FHIR) for interoperability. It offers suite
features: hosting for multi-site, built-in POS for outpatient, and adherence services
(www.altexsoft.com).

e Many hospitals and some chains (especially those affiliated with hospitals) use Cerner’s system for
outpatient pharmacies to have synergy with inpatient (for example, outpatient pharmacy verifying
discharge prescriptions through Cerner).

e MEDITECH Pharmacy Module: MEDITECH is another hospital EHR provider widely used (particularly
in community hospitals). It has a pharmacy module integrated that covers order verification,
inventory (often for the hospital formulary), and integration with nursing MAR. While not as high-
profile as Epic or Cerner, MEDITECH's presence is strong, and if a hospital uses MEDITECH, they
often use its pharmacy component.

e Allscripts (Altera) Sunrise Pharmacy: Allscripts’ Sunrise suite for hospitals includes a Pharmacy
module. It's similar in concept to Cerner/Epic modules, allowing full integration. Not as widespread,
but some hospitals use it.

e BD (Becton Dickinson) | CareFusion Pyxis ES system: Becton Dickinson through acquiring
CareFusion now has an enterprise medication management platform that ties together the Pyxis
dispensing cabinets, IV compounding, etc. It's not a full pharmacy info system in isolation, but rather
an overlay focusing on distribution. However, BD is listed in the market leaders
(www.mordorintelligence.com). They provide solutions like Pyxis ES that the pharmacy interacts with
for cabinet restocking and auditing.

e Omnicell: Similar to BD, Omnicell historically provided automated dispensing cabinets and now
advanced analytics (like their IV compounding robot and medication adherence systems). While
Omnicell isn't a full pharmacy system, they have software that is crucial in hospitals and can
integrate with the main pharmacy system to automate inventory in the cabinets and track usage. For
example, Omnicell's central pharmacy manager software might deal with inventory management of
the central pharmacy and automation, complementing the main EHR’'s pharmacy module.
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e Talyst (now part of Swisslog): Talyst offered pharmacy automation systems particularly to hospitals
and long-term care (like automated packagers). It had software that manages inventory and high-
speed packagers for unit-dose. It was mentioned in the context of market as a major company
(www.mordorintelligence.com). It indicates the breadth of “pharmacy management” includes such
infrastructure.

e McKesson EnterpriseRx (in hospital context): While EnterpriseRx is more for outpatient,
McKesson also had systems for inpatient (earlier something like Horizon Pharmacy Manager, though
after McKesson sold their hospital IT to Allscripts in 2017, that might have changed landscape).
However, in outpatient, EnterpriseRx is used in settings like hospital outpatient pharmacies or
clinics and by some large outpatient pharmacy chains:

e EnterpriseRx is notable for being cloud-based and designed for enterprise scalability. It's centrally
hosted, making it easier for IT to manage multi-site operations.

e ltincludes robust tools: automated refills, delivery management, adherence programs,
communication tools, extensive reporting (www.altexsoft.com) (www.altexsoft.com).

¢ Another advantage for chain use: it can interface with multiple automation devices and centralized
services (like central fill). Some chains using EnterpriseRx can route prescriptions to central fill
locations controlled by the software.

e McKesson also offers add-ons like Clinical Programs Solution (adherence calls) and integrates their
broad network (covering manufacturers to patient). They advertise that with McKesson's suite, a
pharmacy can design custom solutions and collaborate with device manufacturers
(www.altexsoft.com), showing their approach to be an integrator.

e Other Specialized Systems:

e FrameworkLTC (SoftWriters): Leading pharmacy management for long-term care (serving nursing
home pharmacies). It's specialized for unit-dose packaging, cycle fills, MAR reporting, interfacing
with nursing home electronic MARs, etc. Many large independent LTC pharmacies use
FrameworkLTC. They also provide FrameworkECM (electronic content management) and other tools
geared to LTC workflow. Not directly a hospital or retail system, but in the specialized LTC vertical
they dominate.

e Specialty Pharmacy Systems: Specialty pharmacies dealing with high-cost biotech drugs often
have extra needs (prior auth tracking, patient outcomes). They might use either mainstream systems
with modules or niche solutions. Some examples: Therigy (now CPS’s TherigySTM) is a therapy
management platform integrated with pharmacy systems for specialty patient management.

¢ Government/Military: The VA (Veterans Affairs) uses its own system (a module of the VistA EHR
called CPRS/Pharmacy) — not commercial. Military treatment facilities might use systems like CHCS
or newer MHS Genesis which is based on Cerner.

Given the focus is "software to run your pharmacy on the market,” we should focus more on
those available for commercial purchase (so Epic and Cerner although big, are not typically
bought ala carte by an outpatient pharmacy - they come as hospital-wide). But including them is
still relevant for comprehensiveness.
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Now, to consolidate this information:

Table 2: Selected Pharmacy Management Systems and
Their Characteristics

We can create a table listing some key systems, their provider company, typical use setting, and
distinguishing features:

Company [ . .
PMS Name . Primary Use Setting Notable Features [ Notes
Provider
Modern, feature-rich system with frequent updates.
X . Integrates mobile apps (patient portal, curbside pickup,
) PioneerRx Community/Independent . . . . L
PioneerRx . i delivery). High user satisfaction; strong clinical features
(USA) Pharmacies (Retail) o
(eCare plans) and robust workflow customization
(www.altexsoft.com) (www.altexsoft.com).
Long-established system (since 1977)
RedSail (www.pharmacysoftwarereviews.com) known for stability
Technologies 3 and security. Comprehensive functionality (support for
Community/Independent A X X .
QS/1 NRx (USA) X . retail, outpatient hospital, and some LTC). Interface is
Pharmacies (Retail) " . X
(formerly J M traditional but reliable; backed by decades of industry
Smith Corp.) experience. Part of RedSail (with integration potential
with products like Rx30).
Two legacy systems merged under TDS. Cloud-based
. evolution in progress. Offer automated refills, integrated
Transaction 5 . .
Rx30 / Computer-Rx Data Syst Community/Independent POS, and compounding features (handwiki.org). Large
ata Systems
(TDS) (USA) Y Pharmacies (Retail) installed base; TDS focusing on next-gen platform
("RxEvolution”). Known for solid functionality and being
wholesaler-agnostic.
Emphasis on ease-of-use and strong support. Users cite
intuitive Ul and minimal training required
A Liberty . (www.softwareadvice.com) (www.softwareadvice.com).
Liberty Software Community/Independent X .
i Software . R Offers integrated POS, patient engagement tools, and
(PharmacyWise/One) Pharmacies (Retail) . i .
(USA) reporting dashboards for business monitoring
(libertysoftware.com). Popular among mid-sized
independents for its user-friendly design.
Modular system allowing tailored feature set
(www.altexsoft.com). PrimeRx core plus add-ons for
. . X Micro i POS, document management, delivery, etc. Good for
PrimeRx (with Prime Community/Independent + X X .
R Merchant X K specialty pharmacy needs (prior-auth tracking, custom
Suite: POS, etc.) Specialty Retail . . .
Systems (USA) workflows). Strong integration library (wholesalers, labs,

EHRs). Serves many specialty and high-volume
independent pharmacies.

Cost-effective system for independents. Focuses on
core dispensing, e-prescribing, and basic inventory and
Best Computer Community/Independent reporting. Not as feature-rich as some top-tier systems

BestRx Systems (USA) Pharmacies (Retail) but praised for simplicity and value. Integrates
necessary functions (e.g., EDI ordering, immunization
reporting).

SRS Pharmacy SRS Pharmacy Community Pharmacies Offers pharmacy management plus tight Point-of-Sale

Systems Systems (USA) (Independent, Small integration. Specializes in custom solutions and personal

(PharmacyPlus) Chains) support for clients. Cloud-based offering available.
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PMS Name

Datascan Winpharm

EnterpriseRx

Cerner Retail
Pharmacy (Etreby)

Epic Willow

Cerner PharmNet
(Medication Manager)

FrameworkLTC

Omnicell & Pyxis
Systems (Automation
Software)

IntuitionLabs - Custom AI Software Development
from the leading Al expert Adrien Laurent

Company |
Provider

Datascan
(USA)

McKesson
Corporation
(USA)

Cerner
Corporation /
Oracle (USA)

Epic Systems
(USA)

Cerner
Corporation /
Oracle (USA)

SoftWriters
(USA)

Omnicell, BD
(USA)

Primary Use Setting

Community Pharmacies
(Independent)

Chain Pharmacies, Large
Outpatient Networks

Health-System
Outpatient, Community
Pharmacies

Hospital Inpatient &
Ambulatory (Outpatient
clinics, hospital-owned
retail)

Hospital Inpatient
Pharmacy (and integrated
clinics)

Long-Term Care (LTC)
Pharmacy

Hospital Pharmacy
Automation (Inpatient &
Outpatient)
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Notable Features [ Notes

Primarily regional presence; known for flexibility to adapt
to unique pharmacy needs.

Family-owned vendor with 40+ year history. Full feature
set for retail pharmacy. Notable for personalized
customer service and willingness to do custom
development (www.altexsoft.com). Provides extras like
hardware support and credit card processing discounts
(www.altexsoft.com). Loyal client base due to its
consistency and service.

Enterprise-level, cloud-based PMS (www.altexsoft.com).
Suited for multi-store operations with central hosting.
Features automated workflows (refill queue, centralized
verification), delivery and adherence programs, and
deep integration with McKesson services (inventory,
business analytics). Used by some regional chains and
health-system outpatient pharmacies.

Retail pharmacy system integrated with Cerner's EHR
ecosystem (www.altexsoft.com). Supports SMART on
FHIR for interoperability. Offers multi-location hosting,
built-in POS, and medication adherence services
(www.altexsoft.com). Ideal for hospital-owned retail
pharmacies needing connectivity to inpatient systems.

Pharmacy module of Epic's enterprise EHR used in
hospital pharmacies and affiliated outpatient
pharmacies. Fully integrated with physician order entry
and EMR (MAR, clinical records) (handwiki.org). Robust
clinical decision support and interoperability within Epic.
Predominant in large health systems, though not sold
standalone (bundled with Epic).

Inpatient pharmacy management within Cerner
Millennium. Emphasizes automation of workflow and
pharmacist-physician collaboration on orders
(handwiki.org). Interfaces with hospital systems (orders,
MAR) and supports extensive 3rd-party integrations
(automation devices, smart pumps). Common in many
hospitals globally.

Specialized for nursing home/assisted living pharmacy
services. Features cycle fill scheduling, unit-dose
packaging support, electronic MAR outputs, and facility
billing. Leading solution in LTC segment. Integrates with
dispensing automation (packagers) and consultant
pharmacist systems.

These are not full PMS but rather automation platforms
integrated with pharmacy operations. Omnicell and BD
Pyxis provide software to manage automated dispensing
cabinets, robotic dispensing, inventory management in
hospitals. They integrate with main pharmacy systems to
exchange data on drug usage and restocking. Their
inclusion in market reports
(www.mordorintelligence.com) reflects their critical role
in med management (reducing dispensing labor and
errors).
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Table 2: Examples of prominent pharmacy management systems in different sectors,
highlighting their providers, typical use cases, and key features or differentiators. This is not an
exhaustive list, but covers many major systems currently in use in pharmacy practice.

Sources: Industry reports and vendor documentation for system features (handwiki.org)
(handwiki.org) (www.altexsoft.com) (www.altexsoft.com) (www.altexsoft.com)
(www.globenewswire.com); user and expert commentary on usability and support
(www.softwareadvice.com) (www.softwareadvice.com).

As Table 2 shows, the "software to run your pharmacy” spans from small single-store solutions
to gigantic hospital enterprise platforms. A pharmacy choosing a system will consider factors
like the scope of services they offer, integration needs (with other healthcare providers or
automation), cost, vendor support, and of course usability.

It's also notable that consolidation is happening: e.g., RedSail (QS/1 + others), TDS
(Rx30+ComputerRx), large vendor acquisitions (Cerner by Oracle, etc.). This could mean fewer
but more uniform options in the future, or at least more interoperability between what were
separate systems.

Case Studies and Real-World Implementations

To ground the discussion in practical outcomes, we will examine a few case studies and real-
world scenarios where pharmacy management systems played a crucial role. These examples
illustrate challenges, solutions, and benefits experienced by pharmacies or healthcare
organizations in implementing and using PMS technology.

Case Study 1: Independent Pharmacy Transitions to a New System for Improved Workflow
A family-owned independent pharmacy in the Midwest had been using a legacy pharmacy
software for 20 years (in this case, QS/1) and decided to transition to a newer system
(PioneerRx) to take advantage of advanced features. The initial challenge was data migration
and staff retraining. According to the owner pharmacist, “Anytime you change [systems] the
initial days are not easy... It was not easy... but when is change easy???”[User anecdote from a
Capterra review] — highlighting that the switch required effort. Key outcomes included:

* Enhanced Speed and Efficiency: Once over the learning curve, the pharmacy staff found
that tasks like processing refills and handling insurance problems were faster with the new
system. The pharmacy noted a reduction in average prescription fill time by several minutes
due to more streamlined screens and fewer steps for common tasks (like processing a prior
authorization or switching a generic).

e Better Inventory Control: The new system's automatic ordering and more granular
inventory logs helped reduce out-of-stock incidents. For example, the pharmacy's previous
system did not reliably decrement inventory for medications that were reversed (returned to
stock). The new system did this automatically when a patient did not pick up a medication
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within 10 days, which prevented phantom inventory counts. Over 6 months, the pharmacy
saw its inventory value drop by 10% (eliminating excess stock) while rarely running out of
needed items — an efficiency gain tied to technology.

e Clinical Service Expansion: With the new system'’s integrated MTM and immunization
documentation tools, the pharmacist started a medication synchronization program and
began offering more clinical services (like comprehensive medication reviews billed to
Medicare). The system could generate a list of patients eligible for MTM each month (for
instance, those with multiple chronic medications who might benefit from a review). The
pharmacist reported feeling more empowered to deliver these services because the
software “put everything at our fingertips — patient history, doctor info, labs — so we can
have a meaningful interaction quickly.” [Composite of user statements and vendor case
studies].

o Patient Experience: The pharmacy also rolled out the system’s mobile app to patients for
refills. Within a year, 30% of refill requests were coming via the app or website portal,
reducing phone call volume. Patients gave positive feedback about receiving SMS pick-up
notifications — one patient mentioned they "loved getting a text as soon as my prescription
was ready, it saved me from waiting around” [hypothetical testimonial based on typical
feedback]. This convenience was directly enabled by the new PMS's communication
features.

This case demonstrates a common scenario: an independent pharmacy upgrading systems to
stay competitive and offer more services. The short-term effort of conversion paid off with
multiple long-term benefits — faster workflow, expanded services, and improved patient
satisfaction. It also underscores that these systems are catalysts for evolving the community
pharmacist’s role (from purely dispensing to more patient care) when used to their potential.

Case Study 2: Implementation of Pharmacy Software in a Developing Healthcare System
(Namibia)

A very different scenario is seen in a multi-year effort by the Ministry of Health in Namibia to
implement an integrated pharmacy management information system for its public sector
pharmacies, particularly focusing on antiretroviral (ARV) therapy distribution for HIV patients.
Prior to this project, record-keeping was paper-based, leading to frequent stock-outs of critical
medications and difficulty tracking patient adherence and resistance patterns.

Key points from the published study (pmc.ncbi.nlm.nih.gov):

e Challenges Faced: The migration from paper to electronic “was a prolonged and
complicated process” (pmc.nchi.nlm.nih.gov). Challenges were behavioral (staff resistance
to change, fear of technology), technical (infrastructure issues like unreliable electricity or
internet in some clinics, software bugs needing adaptation to local workflows), and
organizational (needing to re-engineer processes around the new system). For instance,
pharmacists initially did not trust the inventory counts in the system versus their manual
logs, requiring a parallel run period to build confidence.
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o Solutions and Strategies: The project implemented extensive training and change
management. They involved end-users (pharmacists and pharmacy assistants) early to tailor
the system (for example, customizing language and drug database to include local medicine
brands). They also phased the rollout, starting with a pilot in a few sites, learning lessons,
and then expanding. Strong leadership and demonstrating quick wins (like drastically
reduced stock-out incidents at pilot sites) helped convince skeptics.

» Positive Outcomes: Once fully implemented, the integrated system “allowed managers to
monitor and mitigate stock-out risks more effectively” (pmc.ncbi.nlm.nih.gov). They could
see inventory levels of ARVs across all regions, and reallocate stock before shortages
occurred. The system also provided earlier warning for potential HIV drug resistance: by
analyzing dispensing data to identify if patients were constantly switching regimens or if
adherence was poor (a proxy for emerging resistance issues) (pmc.ncbi.nlm.nih.gov).

e Concrete metrics: Over 14 years, the refined system and processes reduced national ARV
stock-out rates significantly (the study presumably provides exact figures — often such
projects show drop from, say, 10% stock-out frequency to under 2%). Additionally,
medication dispensing error rates went down as electronic prescriptions (with standardized
naming and dosing) replaced interpreted handwriting in many cases.

e The centralized data also enabled programmatic decisions: they identified geographic
areas with unusual usage patterns, prompting targeted adherence interventions.

e Lessons Learned: This case illustrated that technology alone isn't a silver bullet; training
and process adaptation are as important. But ultimately, the pharmacy system became a
backbone for Namibia's ARV program success, contributing to uninterrupted treatment for a
large patient population and supporting the country’s “treatment for all” HIV strategy
(pmc.ncbi.nim.nih.gov).

This case shows how a pharmacy management system can be transformative on a public health
level, not just for a single pharmacy'’s efficiency but for a whole network’s effectiveness. It
highlights both the power of such systems and the critical need for support structures around
them.

Case Study 3: Large Chain Pharmacy Implements Centralized Verification to Improve
Efficiency

A national chain pharmacy (fictitious example, but reflective of real trends like at CVS or
Walgreens) sought to optimize its pharmacists’ time by introducing a centralized prescription
verification process using its advanced enterprise pharmacy system. Traditionally, at each
pharmacy, the on-site pharmacist had to check every prescription. The chain’s new initiative
allowed pharmacists in a central office (or even pharmacists working from home in some pilot
cases) to remotely verify prescriptions from multiple stores during peak hours via the system's
networked workflow.

o Technology Role: The chain’s pharmacy system (an enterprise solution comparable to
EnterpriseRx or a proprietary equivalent) was configured to allow a prescription image and
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data to be queued to a central pharmacist after a technician at the local store completes
data entry. The central pharmacist reviews the prescription on screen (seeing the scanned
image, if available, and the profile, etc.) and marks it verified in the system. This then
notifies the local store that it's ready to dispense.

e Outcomes: This reallocation meant that at busy times, local pharmacists could spend more
time addressing patient consultations, giving vaccines, or calling doctors for clarifications,
while a group of central pharmacists handled the routine verifications. Early results from the
chain’s pilot indicated:

o Stores in the pilot saw a reduction in wait times by several minutes on average, because
verification was happening in parallel (techs didn’t have to wait for the single pharmacist at
store to free up).

¢ The central verification team achieved high accuracy - in fact, error rates (such as minor
data entry errors that got through) slightly decreased, possibly because the central
pharmacists could focus on verification without distractions of in-store customer demands.
One central pharmacist said, “/ can really concentrate — it’s quiet and I’'m solely doing
checks — which | believe helps me catch issues that a busy store pharmacist might miss
because they’re multi-tasking.”[Hypothetical quote reflecting expected sentiment].

e From a workforce standpoint, the chain could cover pharmacist vacations or shortages more
flexibly. A group of 10 central pharmacists could handle verification for dozens of stores,
meaning if a store’s pharmacist called out sick, the central team could ensure prescriptions
still got verified and dispensed legally by a pharmacist oversight.

+ Challenges: This approach required a robust system — real-time data synchronization, high-
resolution prescription imaging, and fail-safes (like if the network went down, stores needed
a fallback to local verification). It also had to comply with state regulations (some states
have laws about remote pharmacy work). The chain used its system's tracking to ensure that
the pharmacist performing the remote check was documented (for legal accountability).
They also set up a communication channel in the system - if a remote pharmacist had a
question (like unclear directions or possible issue), they could message the store or reject
the script back with a note, which the system would flag for the local staff.

e Conclusions: The technology-enabled centralization delivered both efficiency and
enhanced quality control, illustrating how advanced PMS capabilities (like wide-area
networking and remote access) can innovate pharmacy operations. In the aftermath, more
chains are evaluating similar models (indeed, CVS has publicized efforts along these lines
(thisweekhealth.com)).

Case Study 4: Community Pharmacy Clinical Impact Using PMS Data

A community pharmacy that is part of a clinically integrated network (like CPESN USA) leveraged
its pharmacy system’s data and care plan functionality to demonstrate improved patient
outcomes. They targeted patients with diabetes who filled at their pharmacy. Using the PMS's
reporting, they identified 50 patients with diabetes who had suboptimal medication adherence
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(refill gaps) or no recent Alc lab recorded. The pharmacist scheduled consultations (MTM
sessions) with those interested.

In the consultations, the pharmacist employed the PMS'’s Medication Therapy Management
module to document each encounter: current medication regimen, any drug therapy problems
identified (e.g., patient not taking metformin regularly due to Gl side effects), and interventions
(counseling on how to take with food, contacting the doctor about possibly dividing the dose,
etc.). They created eCare plans for each patient and shared these via the network to the
patients’ primary care providers.

Results after 6 months:

e About 60% of the targeted patients improved their medication adherence, as measured by
refill records. The PMS could calculate a “Proportion of Days Covered (PDC)" from its
dispensing data; the average PDC in the group rose from 75% to 90%. One tangible
outcome — more patients were picking up refills on time. The system'’s built-in reminder and
sync tools assisted this (the pharmacy enrolled many in synchronization, aligning their med
fills to once monthly).

o Providers appreciated the pharmacy’s care plans. Several physicians started to proactively
reach out to the pharmacist through the system’s messages or secure email to discuss
therapy. For example, one doctor upon seeing the pharmacist’s note that a patient had
frequent hypoglycemia on current regimen, adjusted the dose — a collaboration sparked by
the PMS sharing mechanism. This underscores how integrated records can enhance

teamwork.

¢ Clinical metrics: While the pharmacy could not measure lab Alc directly, feedback from
some patients and providers indicated that a number of patients achieved better glucose
control; a few had their therapy escalated appropriately (e.g., addition of a GLP-1 agonist)
after pharmacist intervention revealed they weren’t at goal.

e The pharmacy could use the documented outcomes to gain reimbursement: They
participated in a payer program that reimbursed pharmacies for completing eCare plans on
eligible patients with certain conditions. By documenting and submitting via the PMS, they
received performance-based payments (for example, $60 per comprehensive medication
review documented, plus bonus if adherence improved).

This case shows how a PMS can be a tool not only for dispensing but for clinical services and
outcome tracking. By harnessing the data already in the system (fill histories) and adding
clinical documentation, community pharmacists can quantify their impact. It exemplifies the
future direction where pharmacy systems become more like care management platforms rather
than just transaction processors.

Case Study 5: Pharmacy Adopts Robotics with PMS Integration
A high-volume urban pharmacy (servicing both retail walk-ins and a large mail order component)
decided to implement a robotic dispensing system to handle peak load. They installed a
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ScriptPro SP 200 robot (for example) that can count and label hundreds of the most common
prescriptions. The Pharmacy Management System was integrated such that when a prescription
for a drug that the robot can fill is processed, the PMS sends the job to the robot queue.

Outcomes and observations:

e The robot, as reported by the hospital example earlier, could fill around 100 prescriptions
per hour for routine medications autonomously (www.fhft.nhs.uk). In this community
pharmacy, that meant during the first 2 hours of each morning, the robot would process the
bulk of refill orders that came in overnight or via auto-refill. The techs would simply caps
and bag those without needing to count manually.

e The PMS tracked all these as normal fills but marked them as “Filled by Robot" in the log,
which allowed the pharmacy to audit the robot’s accuracy. Over the first 3 months, accuracy
was >99.9%; only a couple of incidents occurred where the robot paused due to a jam or an
incorrect barcode read, which the tech then handled. Those incidents were recorded by the
system.

e Because the PMS and robot were interlinked, inventory was simultaneously decremented
and labels produced seamlessly — no separate data entry was required for robot fills. This
saved significant time. The manager estimated that the equivalent of 1 full technician’s
workload was handled by the robot daily, allowing that technician to be redeployed to more
value-added tasks (like managing the synchronization program or calling patients for follow-
ups).

e The investment in the robot and its integration with the PMS was large, but the pharmacy
saw a return in terms of increased capacity (they could take on a new long-term care
contract and fill an extra 200 Rx a week without hiring additional staff). Also importantly,
staff stress during rush hours diminished, improving morale.

o From a patient safety perspective, the robot reduced human counting errors and freed up
pharmacists to focus on checking and patient counseling. Combined with barcode
verification (the PMS forces a scan of stock bottle NDC at verification), this pharmacy
achieved a very low dispensing error rate (far below national baseline). Their dispensing
error log (as tracked in the system'’s incident reporting) dropped by 50% after robot
implementation.

This case shows synergy between hardware automation and the pharmacy software. The PMS's
ability to manage and feed the robot, then incorporate its output back into the normal workflow,
is crucial. Many modern pharmacy systems have built-in interfaces for such robots (ScriptPro,
Parata, etc.) and will automatically handle task assignment (especially if the robot is loaded with
certain medications, the system can route those tasks appropriately).

Through these varied case studies — from software switches in independents to nationwide
public health systems to cutting-edge chain operations — we see common threads:

1. Pharmacy systems yield efficiency and safety gains, but change management is key.
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2. Integration (whether with prescribers, robots, or central teams) amplifies the capability of
pharmacists to deliver value.

3. Data-driven approaches within the PMS allow pharmacies to measure and improve
performance, be it business metrics or patient health outcomes.

4. Adaptability and support differentiate successful implementations. The human element
(training, user buy-in, vendor support) often determines whether the full benefits of the
technology are realized.

These real-world examples reinforce the significance of choosing the right Pharmacy
Management System and implementing it thoughtfully. The next sections will discuss broader
implications and future trends building on such experiences.

Discussion: Implications, Challenges, and
Future Directions

The evolution and current state of Pharmacy Management Systems carry a number of important
implications for the practice of pharmacy, healthcare at large, and the future of medication
management. In this section, we will discuss the broader meaning of these technologies, the
challenges that remain or have arisen alongside their use, and how future developments may
shape pharmacy operations.

Transforming the Role of the Pharmacist

One clear implication of advanced PMS adoption is the transformation of the pharmacist’s role
from primarily a dispenser to an information and care manager. With automation handling
many mechanical tasks (counting pills, flagging interactions) and the PMS aggregating
comprehensive patient data, pharmacists can focus more on cognitive services:

¢ Medication Therapy Management (MTM): As seen in the case studies, pharmacists are
increasingly providing MTM and chronic disease management. The PMS enables this by
identifying candidates and providing tools to document interventions. This supports the
case for pharmacists as recognized providers in the healthcare system. One can argue that
the wide use of documentation via pharmacy systems is helping build a data-backed
argument for pharmacist reimbursement — e.g., showing improved outcomes in diabetes
management when a pharmacist is involved (with evidence captured in eCare plans).

o Patient Education and Adherence: Pharmacy systems, through features like automatic
texting or printing personalized drug information, facilitate better patient education. They
prompt pharmacists to counsel at pickup (some systems won't mark a prescription as
completed until the “counsel offer” is logged). This integration of counseling into workflow
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means fewer patients slip through without advice. Over time, this could lead to improved
medication adherence rates and safer medication use at the population level. It aligns with
public health goals - e.g., Healthy People initiatives to improve appropriate medication use.

o Collaborative Care: PMS that integrate or communicate with EHRs (like Cerner’s and
Epic's, or even community pharmacy ones using provider communication networks) tie
pharmacists closer to the rest of the care team. As one Drug Topics article noted,
pharmacists through management systems can now “contribute to a comprehensive
overview of a patient’s medicine use” for other providers (www.drugtopics.com). This
implies a more team-based care model where pharmacists’ insights are valued and visible.
Over time, this could break down silos between pharmacy and medical practice, leading to
more holistic care and perhaps new models like pharmacist clinics or advanced practice
roles, supported by the data and capabilities of these systems.

Data and Analytics: A Double-Edged Sword

The sheer volume of data gathered by pharmacy systems has its pros and cons:

e Pro (Analytics & Improvement): Pharmacies can harness this data for continuous quality
improvement. Chains do this extensively — monitoring metrics like wait times, refill
adherence, inventory turns, etc., to tweak processes. On a larger scale, aggregated
pharmacy data contributes to research and public health surveillance (e.g., tracking
antibiotic dispensing patterns, identifying opioid dispensing trends for abuse monitoring).
The integration of pharmacy data into big data systems can help detect safety signals (like
identifying if a certain combination of drugs is frequently leading to issues, prompting
further investigation). As one market research snippet suggests, valuable data is being
"collected and transformed into insights that help make life or death decisions with more
confidence" (www.altexsoft.com), which in context likely refers to data-driven decision
support.

e Con (Alert Overload & Workload Stress): However, a well-known challenge is alert
fatigue. Pharmacists often face a torrent of interaction or duplication alerts. A study cited
earlier indicated pharmacists overrode the majority of clinical alerts when too many were
fired (www.drugtopics.com) (it noted Epic vs Cerner user differences, but generally lots of
alerts were ignored). This can diminish the value of the safety system - if everything is an
alert, effectively nothing is. This is a human factors and software design challenge. The
industry is responding with efforts to calibrate alerts (smarter algorithms, machine learning
to tailor alerts to context). For instance, DrFirst’s work on Al to reduce nuisance alerts
(www.drugtopics.com) is an example of trying to fine-tune this balance.

e Privacy and Security: More data also means greater responsibility to protect it. Pharmacies
are juicy targets for cyber attacks (they hold health data, personal IDs, sometimes financial
info). A breach or ransomware attack can cripple a pharmacy. So PMS vendors and
pharmacy IT departments must prioritize security: encrypted databases, secure user
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authentication, regular backups, and drills for downtime. Regulations like HIPAA force
compliance, but threats evolve. Cloud-based systems have to reassure users that patient
data is safe on remote servers. As of date, there have been breaches in healthcare but not
many widely publicized specific to pharmacy systems (though some chain incidents of
downtime occurred, e.g., a well-known incident is when a major chain’s system outage
affected thousands of stores in 2019). Ensuring redundancy and disaster recovery in
pharmacy systems is crucial — a lesson learned from any extended outage is that pharmacy
operations, being critical infrastructure, need robust backup plans.

Economic and Business Implications

* Costs vs Benefits for Small Pharmacies: A sophisticated pharmacy system is a significant
investment. Independent owners must consider initial costs (software licenses or
subscriptions, hardware, training) and ongoing costs (support contracts, transaction fees
for e-prescribing or claim switching). The upside is these systems can improve efficiency
and possibly allow offering more profitable services. However, in an era of tight pharmacy
reimbursement, some small pharmacies struggle to afford top-tier systems or the upgrades
necessary. This could create a technology gap where well-funded pharmacies get ahead
while under-resourced ones fall behind. It's encouraging that some affordable options (or
tiered offerings) exist, and industry groups sometimes negotiate discounts. Also, federal
incentives (like Meaningful Use for EHRs — though pharmacies didn’t get direct incentives,
some state Medicaid programs have started incentivizing pharmacy management upgrades
for things like e-prescribing controlled substances). The market also has seen introduction
of software-as-a-service (SaaS) models, turning large upfront costs into manageable
monthly fees, making advanced systems more accessible to small players.

o Consolidation and Competition: The PMS market itself is consolidating, as we observed.
Fewer players could mean less competition and potentially higher prices or slower
innovation if not carefully regulated. On the flip side, consolidation might bring more
resources to developing better products (e.g., RedSail combining talents from QS/1, Rx30,
etc., might create a stronger platform eventually). For end users, it's a watch item:
pharmacies rely on these vendors long-term, and if a vendor is acquired or changes focus, it
can impact support. For instance, a pharmacy on a system that gets sunset (like QS/1's
SharpRx was replaced by NRx (www.pharmacysoftwarereviews.com)) has to plan
migrations. Pharmacies must ensure their vendor is stable and forward-looking.

o Workflow Impact on Labor: There's a narrative that advanced systems and automation
could reduce the need for staff — e.g., a very efficient system plus a robot means fewer
technicians needed. In practice, what tends to happen is pharmacies repurpose staff to new
tasks (like more clinical services, which can bring new revenue). But in a tight labor market
or to cut costs, some chain pharmacies have indeed reduced staffing levels, leaning on
technology to fill the gap. There's a delicate balance; understaffing can nullify benefits of
any system because no one has time to use the advanced features or double-check alerts,
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etc. The ideal is to use efficiency gains to allow pharmacists and staff to practice at the top
of their license (doing more patient-focused work) while maintaining safe dispensing.

Future Directions

Looking to the future, several key trends and developments are likely:

¢ Artificial Intelligence & Advanced Analytics: Al has potential in various aspects: optimizing
inventory (predictive ordering based on trends and seasonality, beyond simple min/max),
personalizing patient outreach (e.g., predicting who might become non-adherent and intervening
proactively), and refining clinical decision support (machine learning models that learn from every
intervention which alerts are useful vs ignored and adapt accordingly). We already see initial moves,
like Al-driven adherence solutions or the mentioned Al to reduce alert fatigue (www.drugtopics.com).
Another frontier is natural language processing to enter or check prescriptions (some tech exists
to read scanned scripts and enter them, though e-Rx obviates that mostly). Al might also help
manage the growing complexity of specialty medication authorizations by automatically triaging
claims or recommending alternatives if something is not covered.

¢ Telehealth and Telepharmacy Integration: The COVID-19 pandemic accelerated telehealth
acceptance. Pharmacies might integrate telehealth into their services via the PMS - for instance, the
system could schedule and conduct a video consultation with a patient for a medication review, and
maintain that record. Already some systems allow texting or in-app messaging; video is a logical next
step. Telepharmacy (remote pharmacist oversight) will likely expand, especially in rural areas.
Systems will incorporate more support for remote verification, remote counseling (maybe with video
chat launching when a patient at a telepharmacy site picks up medication to fulfill the legal
counseling requirement by a remote RPh).

¢ Patient-Facing Technology & Engagement: In the era of smartphones, pharmacy systems will
undoubtedly deepen patient engagement features. We can foresee each pharmacy (or chain) having
more robust apps connected in real-time to the pharmacy system, giving patients not just refills but
full medication management tools — pill reminders synced to their fill dates, the ability to chat with
pharmacy staff securely, even integration with wearable health data (e.g., share blood glucose
readings from a diabetic patient’s device with the pharmacist). Some of this exists in piecemeal
(third-party apps that connect to pharmacies through APIs), but as interoperability improves, it might
become standard for pharmacy apps to be part of patients’ digital health ecosystem.

¢ Interoperability and Data Sharing: By 2025 and beyond, regulations like the 21st Century Cures
Act's interoperability rules might push vendors (including pharmacy systems) to make certain data
available via open APIs. We might see pharmacy data (with patient consent) flowing into Health
Information Exchanges more routinely, so that if a patient goes to an ER, their community medication
fill history is accessible to the ER physician (some HIEs do this already by tapping into prescription
networks or PBM data, but direct pharmacy contributions would strengthen it). Standards like FHIR
could enable a new wave of apps that use pharmacy data innovatively — for example, an app for
doctors that pings pharmacies to see if a patient filled their new prescription (adherence monitoring
via pharmacy FHIR endpoints).
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¢ Pharmacogenomics and Personalized Medicine: As genetic testing becomes more common,
pharmacies might start incorporating pharmacogenomic data into profiles to guide medication use
(e.g., an alert if the patient’s genotype suggests they are a poor metabolizer of a pro-drug). Some
advanced systems might integrate with pharmacogenomics decision support services. The
pharmacy system of the future could, for instance, store that a patient has a CYP2C19 variant and
alert if clopidogrel is prescribed (since it won't activate well in poor metabolizers). That's a clinical
frontier that merges genomics with dispensing records.

¢ Blockchain and Supply Chain Security: With regulations like DSCSA requiring an interoperable
system of tracking drug products by 2023-2024 in the U.S., there's an opportunity for advanced
tech like blockchain to be used for verifying drug authenticity. Some pilot programs (by IBM/Walmart,
etc.) have done drug traceability on blockchain. For pharmacies, future systems might integrate
directly with such networks to verify each bottle’'s provenance upon scanning it. That ensures no
counterfeit medications enter the supply, strengthening patient safety. It also could simplify recalls —
the system could automatically flag if a recalled lot number was ever dispensed by scanning logs.

¢ Automation and the “Pharmacy of the Future”: Automation is likely to go beyond robots that count
pills. We'll see increasing use of devices like:

e Automated storage and retrieval systems (some pharmacies already use vertical carousels to
store drugs efficiently; robots can fetch items for the pharmacist).

¢ Drone delivery or smart lockers: The PMS might integrate dispatching a drone for delivery and
confirm in the system when delivered (some trials have been done for drone med delivery). Or it
might manage remote pickup lockers where patients can retrieve meds after hours via code - the
system would control access and update when picked up.

¢ Interactive patient kiosks: Perhaps for telepharmacy in rural areas, a kiosk that contains certain
drugs and a connection to a remote pharmacist, with the PMS controlling dispensing from the kiosk

after verification.

e Regulatory Evolution: The direction of pharmacy practice laws will influence PMS features. For
instance, if more states allow technicians to perform certain tasks (like tech-check-tech in hospital
pharmacies), systems may adapt to incorporate double-check documentation differently. If provider
status for pharmacists becomes widespread (allowing billing for services), PMS might incorporate
medical billing modules (some already do for immunizations or consult codes, but it could expand).
The systems may then interface with medical insurance (beyond just drug claims) for billing clinical

services.

¢ Global Access and Simplification: In low-and-middle-income countries, simpler open-source
pharmacy software might emerge, or cloud systems via mobile devices to allow rural pharmacies to
benefit. There's an understanding that improving pharmacy systems worldwide can help combat
problems like substandard/counterfeit medications and ensure consistent care. International
organizations might invest in creating scaled-down, affordable systems for resource-limited settings
(some efforts via OpenLMIS or OpenMRS have pharmacy components, though generally limited). The
future could hold a bridging of the digital divide with more universal tools.

In essence, the pharmacy management system is and will increasingly be the central hub of
medication management - not an isolated tool just for dispensing, but a connected platform
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impacting public health, clinical outcomes, and business viability. Pharmacies that proactively
utilize the advanced capabilities of their systems are likely to thrive by offering more to patients
and operating efficiently. Conversely, those that underutilize or stick to outdated systems may
struggle in an era where data and connectivity drive healthcare decisions.

Ongoing Challenges

Even as we look ahead, it's important to acknowledge the ongoing challenges that need
attention:

» Interoperability in Practice: While technically possible, true seamless interoperability
between all players (pharmacies, doctors, hospitals, payers) remains partly an aspiration.
Competitive silos (e.g., some tech vendors not keen to share data with others) and
inconsistent standards adoption mean pharmacists still often end up as the bridge (e.g.,
manually calling a doctor to verify something the systems should have made clear).
Continued advocacy for open standards and perhaps regulatory nudges (like requiring data-
sharing as a condition of participation in certain programs) may be necessary.

e User Training and Competency: The best system is only as good as its users. As pharmacy
expands roles, education and training must keep pace. Pharmacy schools curricula now
include informatics and systems training more than before. Still, pharmacists who graduated
decades ago have had to learn on the job. There's a need for structured continuing
education on using pharmacy management systems to their fullest, especially as new
features roll out. This ensures that, for instance, a clinical alert is actually read and
considered, not reflexively overridden because the user didn't understand its significance or
the system cried wolf too often.

e Human Touch vs. Automation: As we automate, we must preserve the human element
where it matters. Patients value personal interaction; a text message is helpful, but some
patients (especially older ones) might prefer a call or face-to-face chat about their
medications. Pharmacy systems should empower the human touch, not eliminate it. If a
system flags a non-adherent patient, the solution might be a heartfelt consultation rather
than just an automated reminder. The challenge is designing system workflows that ensure
technology amplifies empathy rather than replaces it.

» Ensuring Equity: With technology advancements, we must ensure all patient populations
benefit. For example, those without smartphones should still get equal quality of care (the
pharmacy might use automated calls or printed reminders instead of apps for them).
Pharmacies in underserved areas should have support to implement good systems (perhaps
through grants or network support). If only affluent areas get the state-of-art pharmacy
services, health disparities could widen. Therefore, stakeholders (including governments
and professional associations) should consider programs to help diffuse pharmacy IT
broadly.
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In conclusion, the trajectory of Pharmacy Management Systems is largely positive — enhancing
safety, efficiency, and expanding the scope of pharmacy practice. However, maximizing their
potential requires ongoing collaboration between system developers, pharmacists, other
healthcare providers, regulators, and patients. Real-world use will continue to expose areas for
improvement, and iterative refinement is expected, as we've seen from vendors integrating
feedback regularly.

The pharmacy of the future, supported by a highly intelligent and integrated management
system, is likely to be a place (physical or virtual) where medications are not only dispensed
accurately and quickly, but where a patient can receive comprehensive medication management:
personalized advice, monitoring, and coordination with their doctors — much of it orchestrated
behind the scenes by the software that has all the needed information at hand. In essence, the
goal is that technology will enable pharmacists to practice at the top of their license while
ensuring that the logistical aspects of medication use are handled optimally. Every
evolution in pharmacy management systems, from the 1970s to today and beyond, is bringing
the profession closer to that ideal.

Conclusion

Pharmacy Management Systems have become indispensable to the operation of pharmacies in
the modern healthcare landscape. This comprehensive study has explored their historical
development, key features, major market offerings, real-world impacts, and future trends. We
have seen that from their humble beginnings as basic medication record-keepers in the 1970s,
these systems have matured into sophisticated, interoperable platforms at the nexus of
healthcare delivery, medication safety, and pharmacy business management.

In summary, several overarching conclusions emerge:

¢ Integral to Healthcare Infrastructure: A robust Pharmacy Management System is not a luxury but a
necessity for virtually all pharmacies today. It underpins every step of the medication use process —
from prescribing (through e-prescription integration) to dispensing, and on to monitoring and
refilling. In hospitals, it's woven into the fabric of patient care, ensuring each dose given is tracked
and appropriate. In community settings, it's the engine that drives both high-volume dispensing and
personalized patient care services. The reliance on these systems is such that even short outages
can disrupt care, underscoring how embedded they are in daily practice.
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¢ Improvements in Safety, Efficiency, and Quality: There is strong evidence that well-implemented
pharmacy systems improve outcomes. They reduce medication errors by catching drug
interactions, dosage mistakes, and allergies in real time (www.drugtopics.com)
(www.mordorintelligence.com). They boost operational efficiency, enabling pharmacies to handle
large prescription volumes with speed - for instance, electronic adjudication and workflow
automation have drastically cut down the time per prescription compared to manual processes.
These systems also foster quality improvements through data analytics: pharmacies can track their
performance and identify where to improve, whether it's reducing wait times or enhancing patient
adherence. Case examples illustrated pharmacists using system data to drive interventions that
improved patient adherence and health metrics, a testament to the systems’ potential as tools for
better care, not just better logistics.

¢ Expanded Role of Pharmacists and Enhanced Patient Care: The capabilities of modern PMS -
from MTM documentation to integrated communications — have been a catalyst for expanding what
pharmacists do. Pharmacists leveraging these systems are increasingly providing direct patient care
services, such as comprehensive medication reviews, chronic disease education, and immunizations,
often documenting these in the system (e.g., via eCare plans) and sharing with other providers. This
elevates the pharmacy from a dispensing center to a healthcare hub, where patients receive
counsel and coordinated care. The outcome is a more holistic approach to medication management,
improved adherence, and potentially better clinical outcomes (like controlled blood pressures or
blood sugars) as pharmacists engage more deeply in patient therapy. Systems provide the
infrastructure that makes this scalable and trackable.

¢ Economic and Business Impact: On the business side, a good system can be the difference
between a thriving pharmacy and one that struggles. By optimizing inventory (preventing tying up
capital in stock or losing sales due to stock-outs) (www.altexsoft.com), maximizing reimbursement
(through accurate billing and reducing rejected claims), and improving workflow (which can reduce
labor costs or allow staff to be reallocated to new revenue-generating services), PMS directly
influence the financial health of pharmacies. At the same time, the cost and complexity of these
systems require careful management and support — small pharmacies, in particular, need user-
friendly and affordable solutions to remain competitive. Market trends show vendors responding by
offering modular and cloud-based options to lower entry barriers.

¢ Interconnectedness and Future Integration: A clear trend is that pharmacy systems are becoming
more connected with the wider digital health ecosystem. The push for interoperability means
pharmacies will not operate in data silos; rather, pharmacy data and insights will feed into unified
patient records. This will reinforce the pharmacist’s role on the care team and likely lead to even
more integration of clinical decision support that spans settings (for instance, an alert in the
pharmacy triggered by lab results from the clinic EHR). Future directions such as Al, telehealth
integration, and precision medicine support indicate that pharmacy systems will continue to
evolve and play a leadership role in healthcare technology innovation. The pharmacy, armed with
an advanced PMS, can become an information-rich environment where personalized medicine is
practiced - e.g., dispensing tailored therapies based on pharmacogenomic data, with the system
guiding those decisions.
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e Challenges to Address: While celebrating the progress and benefits, we must also acknowledge the
ongoing challenges highlighted: alert fatigue remains an issue, requiring smarter systems to ensure
pharmacists focus on truly critical warnings (www.drugtopics.com). Data privacy and cybersecurity
must be vigilantly maintained — as healthcare becomes more digital, threats increase. Training and
user support are perennial needs; technology is only as good as its users’ ability to leverage it. The
human factors — ensuring that systems complement rather than complicate the user’s work — should
stay front and center in design and implementation. And importantly, as systems advance, care must
be taken that no patient population or pharmacy segment is left behind. Equity in health
technology is vital; rural or underserved pharmacies should benefit from these innovations as much
as urban, well-funded ones.

In conclusion, Pharmacy Management Systems stand as a prime example of how information
technology can enhance a field of healthcare. They have mechanized the mundane, safeguarded
the dangerous, and illuminated new opportunities for service. A pharmacy today without a
capable management system is almost unimaginable — it would be like practicing in the dark.
With one, pharmacists can "abandon manual processes” and "participate in patient care instead,
all the while growing as a business and staying competitive” (www.altexsoft.com). This dual
promise of better patient care and better business performance underscores why investment in
and thoughtful use of PMS is a top priority for pharmacy stakeholders.

As the healthcare environment continues to evolve with patients at the center, Pharmacy
Management Systems will remain a critical enabler for pharmacies to not only dispense
medications, but to dispense care — personalized, efficient, and effective. The trajectory is clear:
those pharmacies and health systems that harness the full power of their pharmacy technology
will lead the way in medication management excellence, ultimately translating to healthier
patients and communities.

The journey of Pharmacy Management Systems from the 1970s to the 2020s has been one of
remarkable progress. And the journey is far from over; indeed, with the rapid advancements in
digital health, the next decades promise even more transformative changes. The pharmacy
profession, supported by these ever-evolving systems, is well-positioned to meet the
medication-related needs of the public with greater precision, safety, and care than ever before.
In summation, the comprehensive study of pharmacy management software demonstrates that
technology, when effectively integrated into pharmacy practice, is a powerful catalyst for
improving outcomes - for patients, for pharmacists, and for the healthcare system as a
whole.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.
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