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Medical Affairs

Medical Affairs is one of the three strategic pillars of the pharmaceutical and MedTech industries,
but while clear career paths exist for Commercial and Research and Development, there is no
formal training structure for Medical Affairs professionals. Medical and scientific expertise is a
prerequisite for entry into the function, and many people transitioning into Medical Affairs have
advanced degrees such as PhD, MD, or PharmD. However, these clinical/scientific experts may
not be especially well-versed in aspects of industry such as the drug development lifecycle, cross-
functional collaborations within industry, and digital tools that are transforming the ways Medical
Affairs generates and disseminates knowledge. This primer for aspiring and early-career Medical
Affairs professionals equips readers with the baseline skills and understanding to excel across roles.

Features:

e Defines the purpose and value of Medical Affairs and provides clear career paths for
scientific experts seeking their place within the pharmaceutical and MedTech industries.

e Provides guidance and baseline competencies for roles within Medical Affairs including
Medical Communications, Evidence Generation, Field Medical, Compliance, and many
others.

e Specifies the “true north” of the Medical Affairs profession as ensuring patients receive
maximum benefit from industry innovations including drugs, diagnostics and devices.

* Presents the purpose and specific roles of Medical Affairs across organization types
including biotechs, small/medium/large pharma and device/diagnostic companies, taking
into account adjustments in the practice of Medical Affairs to meet the needs of developing
fields such as rare disease and gene therapy.

* Leverages the expertise of over 60 Medical Affairs leaders across companies, representing
the first unified, global understanding of the Medical Affairs profession.
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Preface

In 2016, a handful of Medical Affairs leaders across industry realized the profession was without a
society. There is a society for anesthesiologists, a society for microbiologists, and even the National
Association of Professional Pet Sitters (NAPPS). Why was there no nonprofit professional associa-
tion for Medical Affairs? These leaders visioned the potential of Medical Affairs and knew that to
reach this potential the function needed to speak with one voice, advocating for the profession while
providing a structure to mentor the next generation of leaders. The result was the founding of the
Medical Affairs Professional Society (MAPS). Of this book’s editors, Kirk Shepard was one of the
founders and Charlotte Kremer joined the leadership structure in the organization’s first months.
The purpose of the MAPS organization was and remains similar to the purpose of this book: To
demonstrate the impact of Medical Affairs in the biopharmaceutical and MedTech industries while
providing resources to equip Medical Affairs professionals with the knowledge and skills neces-
sary to support efforts to create better patient outcomes and bring value to their organizations while
progressing their careers toward leadership roles.

The fact is, Medical Affairs is the least understood of industry’s three functional pillars. Research
and Development discovers new health innovations. Commercial markets and sells them. But what
does Medical Affairs do? The answer is that people within Medical Affairs do many things. For
example, a PharmD student might find a fellowship in industry that leads to a role as a Medical
Science Liaison, working out of a home office to conduct scientific exchange and provide expert
advice to healthcare professionals to benefit patients by guiding clinical care. Or an MD might
transition from leading clinical trials at an academic medical center into a similar role managing
Medical Affairs-sponsored clinical trials. Or a basic researcher might decide their heart lies in writ-
ing about science and leverage their skills and knowledge with academic journals into a position in
Medical Affairs publications.

In part, the diversity of Medical Affairs is what makes it difficult to understand. Even within
the profession, the three Medical Affairs professionals in the previous examples might have only a
cursory understanding of what their colleagues do in other subfunctions (in this case, Field Medical,
Evidence Generation, and Medical Communications). This is true despite the benefits of close col-
laboration between these groups; for instance, a research study by an Evidence Generation team
could form the basis for a journal article by Publications, with Field Medical team members com-
municating the results to healthcare professionals. Thus, another purpose of this textbook is to cre-
ate an understanding of the profession within the profession.

As Medical Affairs comes to better understand and appreciate its own impact, a new generation
of Medical Affairs leaders with primary business skills in addition to the core competencies of
scientific and clinical acumen are representing this value to C-suite leaders. Traditionally, pharma-
ceutical and MedTech companies were structured to prove the value of their products to the very
defined populations that participate in clinical trials. The thinking went that if a drug or device
worked in trials, it would work across populations, and beyond monitoring adverse events, health-
care professionals were largely left to sort out the nuances of clinical use themselves (in consultation
with sales reps). Medical Affairs collaboration at the leadership level ensures that company strategy
doesn’t end with approval but encompasses the use of new drugs, devices, and diagnostics in the real
world. In fact, Medical Affairs input even in the earliest stages of development ensures the voices
of patients, clinicians, caregivers, and others are represented across every phase of the innovation
lifecycle. Meanwhile, Medical Affairs is uniquely equipped to provide context for the real-world
value of emerging innovations for consideration by payers and reimbursement agencies.

If R&D develops drugs and Commercial sells them, then Medical Affairs ensures that health
innovations benefit patients, transforming science into real-world clinical outcomes. As such,
Medical Affairs activities encompass factors of real-world use and value that can define whether a

vii
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promising drug, device, or diagnostic impacts the lives of thousands (or, increasingly, is lifechang-
ing for the few hundred patients for whom a target treatment is developed), or whether this same
promising product is misunderstood, misused, and mis-valued such that it ends up relegated to a
company’s dusty shelf for occasional use.

By involving the healthcare community in industry innovation and then helping this same com-
munity make the best use of the resulting products, the diverse Medical Affairs subfunctions unite
with a single purpose: To benefit patients. Leadership, research, communication, and Medical
Affairs’ partnerships with individuals and organizations power the industry’s ability to serve real
people in the real world with real innovations that make a population-scale difference in improving
quantity and quality of life.

The authors and editors of this book, along with the MAPS organization, hope this textbook is an
important milestone in the evolution of Medical Affairs — a coming of age for the profession, both
for the individuals and groups within the function and in helping industry and society understand
our promise and purpose. From enterprise-level industry leaders to acquaintances at a dinner party,
we are all patients. We all benefit from Medical Affairs. This book details how.
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’I What Is Medical Affairs?

Kirk Shepard, Charlotte Kremer, Robin Winter-Sperry,
Danie du Plessis, and Peter Piliero

Learning Objectives
After reading this chapter, the learner should be able to:

e Articulate the impact of Medical Affairs to industry, society, and patients

» Conceptualize the distinct subfunctions that make up Medical Affairs

e Understand the individual roles that make up Medical Affairs teams, including the ability
to see where the readers’ skills and backgrounds might match these roles

WHAT IS MEDICAL AFFAIRS?

Medical Affairs is a function within the biopharmaceutical, consumer healthcare, and MedTech
industries that sits alongside other functions including Research and Development (R&D) and
Commercial as one of the strategic pillars of the industry. R&D develops new drugs, devices, and
diagnostics; Commercial markets and sells these products; and Medical Affairs, being largely exter-
nally facing, generates and communicates data that help healthcare professionals (HCPs), payors,
policymakers, and others make informed decisions that ensure the best use of products to benefit
patients. In this way, Medical Affairs generates much of the data outside of the regulatory clinical
trials and works from an explicitly patient-centric perspective, ensuring the voice of the patient
drives organizational actions while working primarily through HCP interactions to ensure patients
and patient groups are appropriately informed about and engaged in the development and use of new
health innovations, thus playing a vital role in providing scientific evidence and understanding to
appropriately change clinical practice.

Just as there are many roles within R&D and Commercial, individuals working within Medical
Affairs are responsible for many activities, especially including the following:

e Communicating unbiased, evidence-based expert scientific and medical information to
HCPs, scientific leaders, patient advocacy groups, payors, network providers, policymak-
ers, and others within the healthcare ecosystem

* Bringing insights from external sources including healthcare professionals, opinion lead-
ers, advisory boards, patient advocacy groups, and more back to the organization to better
inform product strategy and decision-making in areas such as education, research, devel-
opment, compassionate use, and publications

* Generating new data about marketed and emerging treatments, often using Real-World
Evidence (RWE), Health Economics and Outcomes Research (HEOR), Investigator-
Initiated Studies (IIS), or pre- and post-approval studies that may support product registra-
tion or can be non-registrational in nature

e Collaborating with industry leaders from other functions including R&D, Commercial,
and Business Development to drive the strategic direction for the organization to benefit
patients

DOI: 10.1201/9781003383543-2 3
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4 Medical Affairs

Functional pillars of the
biopharmaceutical & MedTech industries
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FIGURE 1.1  Functional pillars of the biopharmaceutical and MedTech industries

WHO WORKS IN MEDICAL AFFAIRS?

Medical Affairs is primarily composed of medical and scientific professionals, many of whom have
advanced, Doctoral-level degrees, usually in the life sciences. Supporting these scientific experts
are a range of roles including data analysts, communications specialists, experts in adult education,
technologists, business leaders, administrative associates, and many more. Some Medical Affairs
professionals enter the function immediately upon completion of their training; others come to the
function having worked elsewhere in healthcare, industry, business, or academia. Many Medical
Affairs roles are external-facing and tend to attract individuals who are naturally drawn toward
relationship building and scientific exchange with peers in the healthcare community. Other roles
are involved in evidence generation and knowledge creation through studies, research projects, or
analyses and often appeal to those with technical and scientific backgrounds. Still other roles are
involved in strategic leadership, offering opportunities for individuals to lead goal-directed teams
to plan and execute impactful Medical Affairs tactics. Thus, the skills and training required for a
successful career in Medical Affairs are varied and depend on the specific role within the function
but often include a mix of scientific, technical, business, leadership, and emotional intelligence
expertise.
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FIGURE 1.2  Core pillars of Medical Affairs
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THE HISTORY AND CURRENT PRACTICE OF MEDICAL AFFAIRS

The concept of a Medical Science Liaison (MSL) started at the Upjohn Company in 1967 as a pri-
marily executional role within the industry’s Commercial/Marketing function. At Upjohn and then
elsewhere, experienced and scientifically oriented sales reps were designated as MSLs to answer
more in-depth scientific questions about the appropriate use of drugs and devices. Later, these early
MSLs whose expertise grew from sales experience were replaced by MSLs with scientific and medi-
cal degrees. With increased regulation, scrutiny, and complexity of the pharmaceutical industry,
the MSL function moved out of Commercial and into the new function called Medical Affairs,
which now takes the lead in providing HCPs and others within the healthcare ecosystem with non-
promotional, accurate, and fair-balanced scientific information. This direct interaction with HCPs,
not incentivized by product sales, with the intent to improve clinical outcomes for patients was the
genesis and remains at the heart of the Medical Affairs function.

In addition, in the 1980s, it became clear that the unbiased, scientific expertise of Medical Affairs
had value beyond just these direct interactions with HCPs, and Medical Affairs teams started to
grow even more into the external-facing voice for the organization’s scientific communication and
exchange. When HCPs reached out to the organization to ask questions about the real-world use of
drugs, devices, and clinical research, it was Medical Information teams working within Medical
Affairs that provided (and still provide) the answers; when there were identified data gaps in our
understanding, Evidence Generation groups within Medical Affairs built the capability to design
and conduct post-approval studies to generate and disseminate new knowledge; and as it became
clear that HCPs were only one of many audiences in need of expert, data-driven context describ-
ing the real-world use of emerging treatments, Medical Affairs developed greater capabilities in
Scientific Communications, Publications, External Education, and more.

Meanwhile, industry realized that Medical Affairs was positioned to not only communicate the
organization’s scientific narrative externally but to listen to stakeholders in the broader healthcare
ecosystem and bring knowledge in the form of “insights” back to the business. At first, insights were
most often generated in the scientific exchange between MSL and HCP; however, as the Insights func-
tion within Medical Affairs evolved, teams grew more sophisticated in generating patient insights,
growing to the point at which Medical Affairs now represents the voice of the patient within industry,
contributing patient-centric endpoints to registrational clinical trials, and helping industry co-develop
new health technologies along with the patient populations they will eventually benefit.

Today, the scientific complexity of treatments has increased, with new drugs and devices tar-
geting specific patient populations. For some time, we’ve known that the safety and efficacy data
from registration trials, performed with a narrow and carefully selected patient population, may
not perfectly generalize to a real-world patient population that includes individuals with diverse
geographic, racial, ethnic, age, compliance, comorbidity, and treatment journey characteristics.
Medical Affairs with Clinical Development has particularly been focused on improving the diver-
sity of patient populations for our studies. Studies themselves have also evolved to include the use
of Real-World Evidence (from patient registries, electronic health records, and many other sources)
alongside clinical trials, first to answer non-regulatory questions and increasingly with impact on
regulatory decisions such as label expansion. At the same time, audiences desiring medical and
scientific information have further expanded to include, for example, patients and patient advocacy
groups, and all audiences expect near real-time, accurate information presented across a range of
channels.

Medical Affairs is the function within the broader biopharmaceutical industry best positioned
to help external stakeholders make sense of treatment complexity; it is the function best positioned
to answer questions of real-world safety and effectiveness; it is also positioned to identify gaps in
product knowledge to determine the need for future studies; and it is the function best positioned to
not only disseminate scientific knowledge but to also listen and respond to external stakeholders’
need for information.
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FIGURE 1.3 How Medical Affairs benefits patients

These changes in the fabric of healthcare and society have elevated Medical Affairs to the point
of no longer being simply a support group providing responsive, ad hoc information, education,
and promotional material review. With the expertise to better understand the challenges faced by
patients, HCPs, and other stakeholders, the ability to address any gaps in understanding of data, and
the means to contextualize these matters for clear communication by the company, Medical Affairs
is now clearly one of the strategic pillars of the healthcare industry.

ROLES AND TEAMS WITHIN MEDICAL AFFAIRS

As we have seen, Medical Affairs is responsible for a broad range of actions generally related to
ensuring the most appropriate real-world use of emerging health technologies, in terms of both
safety and efficacy and also to promote patient-centric and caregiver-centric factors of overall well-
being. Within Medical Affairs, these actions and responsibilities are “bucketed” into subfunctions
in various ways across companies of different size, geography, disease area, and phase of treatment
development (among other factors). In fact, even more so than for R&D and Commercial functions,
there is no single structure for Medical Affairs — and even roles within teams may differ across
organizations.

The Medical Affairs Professional Organization (MAPS) conceptualizes the practice of Medical
Affairs as the collaboration of 13 fairly distinct subfunctions, each of which will be covered in depth
in a chapter of this book. That said, this visualization is only approximate, as even this designation
remains malleable as organizations apply different weights and different structures to their Medical
Affairs departments. For example, HEOR, Pharmacovigilance and Compliance may sit within or be
independent from Medical Affairs; some organizations consider Insights a deliverable within Field
Medical; some companies choose to create designated Patient Centricity teams, while others embed
Patient Centricity representatives within subfunctions or consider Patient Centricity a guiding prin-
ciple rather than a subfunction, and see it as the backdrop for all Medical Affairs activities; finally
(though by no means exhaustively), some leaders consider specific implementations of Medical
Affairs such as its practice in Rare Disease or in MedTech as distinct enough to be considered on
their own (as covered in this book), whereas others consider these situational implementations to
be outgrowths of traditional Medical Affairs practices. No matter how Medical Affairs is struc-
tured and which subfunctions are grouped or considered independent, it is important to promote



What Is Medical Affairs? 7

Medical Strategy &
Launch Excellence

Evidence Generation Field Medical
Patient Centricity Medical Information
Medical Operations/ Medical Affairs Medical
Medical Excellence 9 Communications
Subfunctions
MedTech Compliance
Rare Disease & Insights
Gene Therapy 9
Digital Strategy External Education

FIGURE 1.4 Medical Affairs subfunctions

strong collaborations between teams, departments, and geographies, and even with groups beyond
Medical Affairs such as those in Commercial and R&D. With this in mind, please consider the fol-
lowing figure an overview of Medical Affairs teams and/or activities, but by no means an exhaustive
catalog of possible roles or structures within the function.

MEepicAL STRATEGY AND LAUNCH EXCELLENCE

(See Chapter 6)

Medical Strategy leaders represent the value and impact of Medical Affairs alongside counterparts
in R&D, Commercial, Market Access, and other functions. These leaders often have medical/sci-
entific training and organizational experience, with the addition of business or leadership training.
Especially important in Medical Strategy is the planning that takes place to support the develop-
ment, launch, and lifecycle management of products. For example, Medical Strategy leaders may
provide input into registration study design to ensure data generated is clinically relevant to payors,
HCPs, and patients; or roles within Medical Strategy may identify new projects needed to enrich
understanding of a medicine’s safety and effectiveness beyond the data generated in a registration
trial; or this role may help to define communication/education strategies to ensure that patients,
providers, and payors outside the organization receive timely and trustworthy information. The
strategic plans created by Medical Strategy and then disseminated across affiliates tend to be struc-
tured around the timeline of product launch, with specific “component” plans and activities in the
pre-launch, peri-launch, launch, and post-launch phases.

EvIDENCE GENERATION

(See Chapter 7)

In the biopharmaceutical and MedTech industries, R&D generally oversees Clinical Development,
with more basic research leading to phase 1, 2, and 3 clinical trials needed for registration. Medical
Affairs professionals work in Evidence Generation to design and oversee scientific studies aimed at
enriching understanding of treatment safety and effectiveness, especially in real-world populations.
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Historically, the research/trial activities of Clinical Development and Evidence Generation groups
within Medical Affairs were seen as a passing of the baton, with Clinical Development bringing
a drug to registration and Medical Affairs taking the “handoff” at that point. However, Medical
Affairs Evidence Generation teams are becoming increasingly involved earlier in the develop-
ment lifecycle, for example, by helping to provide patient-centric context for the burden of disease,
ensuring the inclusion of patient-centric endpoints in early-phase and registrational clinical trials,
and increasing study patient population diversity. Today, a variety of studies may be managed by
Evidence Generation teams.

EXTERNAL EDUCATION

(See Chapter 9)

The External Education team provides unbiased education addressing therapy or knowledge/edu-
cation gaps for various audiences such as HCPs, payors, patients, and caregivers. Traditionally,
External Education activities were presented in face-to-face formats including seminars or pro-
grams. Increasingly, these events are presented virtually or through technology platforms designed
for the purpose. External Education teams may produce “company-led education” events or may
choose to sponsor proposals from external groups such as scientific and patient advocacy societ-
ies for “independent medical education.” These events often offer Continuing Medical Education
(CME) credits or other professional accreditation for HCPs. Through these activities, the goal of an
External Education team is to ensure accurate and unbiased understanding of treatment and disease
science to help HCPs and other individuals and groups within the healthcare ecosystem make the
best clinical and policy decisions to benefit patients.

FieLb MebicAL

(See Chapter 10)

Field Medical teams are composed primarily of scientific and medical experts known as Medical
Science Liaisons (MSLs) or by similar titles. MSLs continue the traditional role of engaging HCPs
and healthcare decision-makers (face-to-face and now, increasingly, through virtual interactions),
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to ensure scientific understanding of new medicines. An equally important role for Field Medical
is listening to HCPs and others outside the organization and returning these learnings to the orga-
nization as “insights,” which can influence additional education, decision-making, research activi-
ties, and medical and company strategies. In addition to scientific exchange and insights, the Field
Medical team may contribute to concise, timely, and trustworthy communication materials, respond
to questions from HCPs, patients, payors, and other external groups in a non-promotional manner,
provide research support, and help provide context for HCPs’ patient care decisions. Working in
Field Medical requires staying informed about recent treatment and scientific advances within an
MSL’s designated therapeutic area. In addition to scientific expertise, Field Medical professionals
must be expert communicators.

INSIGHTS

(See Chapter 11)

The term “insights” describes understanding that comes from outside the organization that can
influence organizational actions and strategies. For example, analysis of MSL/HCP interactions
might uncover a common misunderstanding about a new medicine that could be addressed by an
External Education program; or an insight may identify patients in a disease community that have
discovered how to manage side effects that allow them to stay on treatment or elucidate important
trends. Insights may also identify unmet needs in patient populations, which may form the basis for
future drug/device/diagnostic development. These insights come from many sources such as from
MSLs working in Field Medical or from questions posed to Medical Information teams. The ever-
increasing volume of insights combined with a growing appreciation for the importance of insights
in driving strategy has led many Medical Affairs groups to create teams specifically dedicated to
the analysis of data, often using Machine Learning and Augmented/Artificial Intelligence technolo-
gies. In this way, the Insights team helps determine what observations from the external environ-
ment are actionable — in other words, how a clinical development plan or strategy can change in
response to the external environment and, very importantly, to measure the impact of these changes
for the purpose of communicating the value of insights with internal stakeholders.

MebpicaAL COMMUNICATIONS

(See Chapter 8)

These professionals develop and execute comprehensive strategic plans for the release of clini-
cal trial results and other relevant data and scientific information to the scientific community via
abstracts, posters, manuscripts, presentations, and publications. They align plans with the release
of clinical trial results and safety updates at medical meetings and develop a consistent medical
communication platform (narrative) and lexicon (dictionary) to describe the value proposition of
a therapeutic agent within a disease state or therapeutic area. As society evolves toward a model
of healthcare decision-making shared between patients and providers, the audience for a Medical
Communications team within Medical Affairs is changing, as well, requiring updates to both the
formats and outlets that Medical Affairs uses to communicate with its essential audiences. No lon-
ger is the journal publication the endgame for data communications, which now includes appropri-
ate online release, patient summaries, infographics, and connection to omnichannel interactions.

HeatH Economics AND OutcoMes ResearcH (HEOR)

Increasingly, Medical Affairs professionals with expertise in epidemiology, economics, data analyt-
ics, Real-World Evidence, and related fields generate data and insights to provide context and infor-
mation for payors evaluating the value of industry innovations. Depending on organization structure,
HEOR teams may be within or outside Medical Affairs (often combined with Evidence Generation)
and may support product reimbursement and collaborate with colleagues in Commercial to create
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the Core Value Dossier, which summarizes the value proposition including safety, efficacy, and
economic information for new drugs, devices, and diagnostics.

MEebicAL OPERATIONS

(See Chapter 14)

Medical Operations coordinates across all Medical Affairs areas/teams and defines processes, poli-
cies, documentation, and reporting on key activities and may be responsible for budget planning/
oversight. Some activities may include technology training, program management, status and met-
rics reporting to internal stakeholders, compliance meeting planning, contracting, business analyt-
ics and intelligence, grants administration, congress and meeting planning, and more. For example,
a Medical Operations team may work with the contracting of academic researchers in collaboration
with a Medical Affairs Evidence Generation group. Many of these roles may be specific to Medical
Operations or can be broken out into their own functional areas.

DIGITAL STRATEGY

(See Chapter 15)

In Medical Affairs, the term Digital describes a true paradigm shift in the way organizations,
teams, and individuals conceptualize problems and go about creating solutions. In this way, Digital
is a mindset, a philosophy, and a way of thinking that goes beyond any single technology. At the
same time Digital is not a strategy that exists in a silo; rather, it enables Medical Affairs strategy to
be taken to the next level. In short, Digital describes the emerging reality of technology embedded
in and enabling the ways we think and work as individuals, teams, and society. Medical Affairs
professionals working in Digital may collaborate with and support the activities of other groups or
may demonstrate new possibilities that drive organizational thinking and strategy.

MEDICAL INFORMATION

(See Chapter 12)

Medical Information teams are composed of drug/device/diagnostic experts who, in most compa-
nies, develop responses to anticipated or actual questions received from HCPs, patients/caregivers,
payors, and others to provide evidence-based, scientifically balanced non-promotional information
in a timely manner. Thus, Medical Information is primarily a responsive role — an expert resource
that prepares answers to medical and scientific questions and trends. When answers do not exist,
the Medical Information team may identify knowledge gaps that can lead to further studies and
education opportunities. Proper analysis of medical information questions may also be a source
of medical insights. Like many areas of Medical Affairs, Medical Information teams are making
increased use of digital tools and formats such as webinars, interactive platforms, video summa-
ries, omnichannel interactions, etc. to respond to the need for virtual interactions and real-time
responses. The scientific knowledge communicated by Medical Information is subject to significant
regulatory oversight to ensure accuracy and lack of bias, creating the need for documented pro-
cesses within the function to identify questions, develop responses, and distribute these responses
efficiently and compliantly.

CoMpLIANCE/LEGAL/ETHICS/MEDICAL GOVERNANCE

(See Chapter 16)
The Pharmaceutical Industry is highly regulated, with clear separation between Medical and
Commercial activities. In other words, regulations ensure that Medical Affairs does not engage
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FIGURE 1.6 Example compliance activities within Medical Affairs

in marketing activities. Note that Compliance teams commonly exist at the organizational level in
addition to working specifically within Medical Affairs, and that final accountability for compli-
ance varies across geographies. In fact, even within Medical Affairs, Compliance teams that exist
as independent entities may be augmented by compliance specialists embedded across Medical
Affairs teams.

ROLES OUTSIDE LARGER/ESTABLISHED PHARMACEUTICAL COMPANIES

In addition to roles in large pharmaceutical companies, Medical Affairs professionals work in
smaller biopharmaceutical organizations (often targeting new or emerging areas such as rare dis-
eases or oncology) and in Medical Technology companies, both of which will be described in
later chapters of this textbook. In both of these somewhat specialized implementations of Medical
Affairs, structures and practices are distinct from those in traditional or more established phar-
maceutical companies. For example, in the space of rare diseases or genetically distinct disease
subtypes (as in oncology or other personalized medicine applications), patient groups are often
even more intimately involved in drug development, requiring additional engagement provided by
Medical Affairs teams. Medical Affairs professionals working in smaller companies may have
to “wear multiple hats,” while sometimes overcoming education barriers including unfamiliarity
with emerging treatment paradigms such as gene-directed therapies. However, working in emerg-
ing areas or underserved populations also offers Medical Affairs professionals the opportunity to
play an important role in providing treatment options for patients who are often without an existing
therapy. In MedTech, technology-powered diagnostics and devices tend to require significant train-
ing for skilled use, and product hardware/software is updated frequently (as opposed to pharma in
which products are more static and use depends more on identifying the most appropriate popula-
tions and situations than it does on technical skill). Also, whereas Medical Affairs professionals in
pharma tend to cultivate a deep expertise in one product, Medical Affairs professionals in MedTech
may be generalists, providing education and training on a range of devices. MedTech also comes
with its own set of regulatory concerns based on categories such as implantables, combination
products, and internet-connected medical devices. In these roles outside traditional pharmaceutical
companies, the goal of Medical Affairs remains the same: to generate, evaluate, and communicate
data to benefit patients.
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WHAT SKILLS ARE NEEDED FOR A SUCCESSFUL MEDICAL AFFAIRS CAREER?

The chapter of this book on careers will describe in depth the educational backgrounds and skill
sets of professionals commonly employed in Medical Affairs, as well as the possible career paths
through industry. Here we seek to overview these skills, which are commonly referred to as “com-
petencies.” In short, the wide range of Medical Affairs roles require a wide range of competen-
cies. However, almost all historic roles (e.g., MSL) and most current Medical Affairs roles require
advanced scientific training in the mechanisms and clinical uses of emerging treatments. That said,
roles in operations or compliance may require business and/or legal acumen instead of or in addition
to scientific acumen. And roles in Medical Strategy (and elsewhere) may require leadership skills.
Thus, each role has a unique path for the training and further development of Medical Affairs com-
petencies — and many Medical Affairs professionals continuously augment these competencies as
they adopt different roles and even different careers within the function. Broadly speaking, Medical
Affairs competencies fall into the following categories:

Scientific and Clinical Knowledge

Competencies in this category should be considered the baseline for entry into most Medical
Affairs positions. Accordingly, most Medical Affairs team members will hold advanced
(preferably terminal) degrees in a field related to life sciences, often MD, PharmD, PhD, or
RN. Medical Affairs professionals will use scientific and clinical acumen to perform studies
and analyses within Evidence Generation teams, to engage in cutting-edge scientific exchange
with HCPs and key opinion leaders, and to disseminate knowledge through scientific outlets
such as academic journals and congresses (among many other uses).

Technical and Technological Knowledge

In addition to the therapeutic, scientific, and clinical expertise that defines the Medical Affairs
function, Medical Affairs professionals are increasingly expected to be proficient with new
and emerging technologies for use in communicating complex ideas to stakeholders with
varying scientific understanding. Specifically, the generation and availability of data in all
forms will require increasing sophistication in organization and analysis. For this reason,
engineering, data science, and computer science are growing to sit alongside scientific and
clinical acumen as Medical Affairs core competencies.

Strategic Vision

As Medical Affairs assumes an increasingly strategic role within the organization, the com-
petencies needed for a successful career in the function are expanding beyond scientific
and technical skills to encompass the skills needed to develop Medical Affairs strategy and
collaborate with other organizational leaders to drive company direction. The capability of
Strategic Vision includes skills/competencies needed to demonstrate the value/impact of the
Medical Affairs function in alignment with the organization’s overall strategic direction.

Business Knowledge

Individuals within Medical Affairs increasingly collaborate with, inform, and are informed by
the activities of other functions within the organization. Knowing how Medical Affairs activi-
ties and strategic priorities fit with those of Marketing/Commercial/Access, R&D, Executive
Leadership, and business development and with the wider landscape of the healthcare ecosys-
tem is essential in recognizing opportunities for collaboration and delivering value.

Evidence Generation

While Evidence Generation is often a discrete role within Medical Affairs, professionals
across the function will need to know the basics of research and data analysis strategies and
activities. In short, Evidence Generation is the knowledge engine that Medical Affairs uses
to refine and create new understanding of product and disease state science. As such, all
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Medical Affairs professionals need at least a basic understanding of clinical trial and Real-
World Evidence study design, analysis, and reporting.

Compliance

All aspects of the biopharmaceutical and MedTech industries take place within the frame-
work of global, regional, country, and local regulations. While compliance teams at the orga-
nizational and functional level will oversee Medical Affairs activities, it is essential for all
Medical Affairs professionals to have a basic understanding of the regulatory framework that
sets guardrails for their activities and the highest professional ethics and standards.

Customer Engagement and Scientific Communications

Medical Affairs is the external-facing voice of the organization’s scientific communica-
tion activities. As such, the true impact of activities including Evidence Generation, such
as HEOR/RWE, or pharmacovigilance, is only realized when information reaches external
stakeholders in ways that create new understanding or actions that benefit patients. With the
mechanics of scientific exchange and communication changing at the pace of technology,
Medical Affairs professionals require a flexible set of competencies that allow engagement
with these external audiences in the scientific and healthcare landscapes.

LEADERSHIP AND MANAGEMENT

In a way, it’s easy to focus on knowledge and technical/scientific skills — these are discrete top-
ics that can be taught and learned. But realizing the full value of these skills requires the per-
sonal and emotional intelligence skills needed to collaborate with peers and lead teams. There is
growing awareness within the function and within the industry as a whole that competencies that
might have previously been known by the dismissive term “soft skills” (such as listening skills and
learning agility), are no less essential than the abilities needed to generate and communicate data.
Historically, Medical Affairs leadership grew organically from demonstrated scientific and clinical
acumen; increasingly, Medical Affairs leaders add primary leadership and business training (e.g.,
MBA) to advanced scientific degrees.

THE FUTURE OF MEDICAL AFFAIRS

In the future, Medical Affairs will solidify its transition from executional to strategic, and the func-
tion will come to represent the voice of the patient within industry. Medical Affairs will not only
disseminate evidence but also lead evidence generation activities that inform the real-world use of
marketed and emerging treatments. The function will solidify its role as industry’s external ear-
piece, gleaning insights from our interactions with the healthcare ecosystem that drive understand-
ing of patient, payor, and provider needs and opinions. To realize this vision of Medical Affairs
at the center of drug development and commercialization, the function will need to expand its
capabilities to encompass the ability to engage with external stakeholder groups beyond the tradi-
tional audiences of HCPs and scientific leaders, especially including the need to develop compliant
systems for engaging with patient associations and even directly with patients, themselves. Building
capabilities may be accomplished in part by making the strategic case for the adoption of advanced
technologies, in part by upskilling the existing Medical Affairs workforce, and also by seeking to
hire Medical Affairs professionals with primary competencies in areas of growth such as digital
technologies, data analytics, epidemiology, HEOR, and business acumen. With collaboration from
Medical Affairs leaders across organizations and powered by Medical Affairs professionals across
focus areas and all levels of experience, the function will continue to progress toward a future
in which Medical Affairs benefits industry and society while ensuring that patients become and
remain the essential reason for everything we do.
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REVIEW AND SUMMARY

Medical Affairs is the least understood of the biopharmaceutical and MedTech industry’s three
major functions (which also include R&D and Commercial). In part, this is because R&D and
Commerecial are so easily understood: R&D creates new health technologies and Commercial mar-
kets them. This dynamic is also visible in the metrics used to track the impact of industry functions,
with R&D generally measured against the drugs/devices/diagnostics it is able to bring to market,
and Commercial generally measured against the revenue these innovations create. How does one
define Medical Affairs? How does one measure (and message) its impact? The answers have to do
with the essential mission of Medical Affairs to leverage science to benefit patients. Through sci-
entific and clinical acumen, technological expertise, and growing skills in business and leadership,
Medical Affairs is emerging as an essential strategic partner in industry and the voice of the patient
within industry, ensuring drugs, devices, and diagnostics have real-world purpose and demonstrated
impact for the patients who need them.

FURTHER READING

1. Medical Affairs Professional Society (MAPS): The Future of Medical Affairs 2030.

2. Medical Affairs Professional Society (MAPS): Roles, Skills & Career Opportunities in Medical Affairs —
A Primer for Medical Affairs Job Seekers and Early Career Professionals.

3. Medical Affairs Professional Society (MAPS): The Broadening Role of Medical Affairs.



Medical Affairs Careers

Alexander J. , Kong J. , Sheikh M., Ching R., Gayam S. . Analysis of Direct-To-Industry Jobs Among 2022
PharmD Graduates. www.industrypharmacist.org/publications.php. February 2023.

Alexander J. , Phan C. , Skersick P., Dill D. , Arana-Madriz B. , Perko N. . An Analysis of 2022 PharmD
Industry Fellowship Outcomes. Industry Pharmacists Organization Scholarly Publications. February 2023.
Alexander J. , Phan C., Skersick P., Dill D. , Arana-Madriz B. . An Analysis of 2022—23 PharmD Industry
Fellowships. Industry Pharmacists Organization Scholarly Publications. March 2023.

The 70-20-10 Rule for Leadership Development. https://www.ccl.org/articles/leading-effectively-articles/70-20-
10-rule/. Accessed April 18, 2023.

Galateanu C. , McBryan D. , Piliero P. , Sigmund W. , Silvestri S. . The Future of Medical Affairs 2030.
https://medicalaffairs.org/. Accessed April 18, 2023.

Medical Strategy and Launch Excellence

Kremer C. , Kohles J. , Piliero P. , et al. MAPS Medical Affairs Strategic Planning Guide. Medical Affairs
Professional Society (MAPS). https://medicalaffairs.org/maps-strategic-planning-guide-and-template/. Accessed
February 22, 2023.

External Education

Inglis, H. J. (2014). Sticky Learning: How Neuroscience Supports Teaching That's Remembered. Fortress
Press.

Moore, D. E. Jr. . (2003). A Framework for Outcomes Evaluation in the Continuing Professional Development of
Physicians. In Davis, D. . In Barnes, B. E. , & Fox, R. , eds. The Continuing Professional Development of
Physicians: From Research to Practice. Chicago, IL: American Medical Association Press, 249-274.

Moore, D. E. , Green, J. S., & Gallis, H. A. (2009). Achieving Desired Results and Improved Outcomes:
Integrating Planning and Assessment Throughout Learning Activities. Journal of Continuing Education in the
Health Professions, 29(1):1-15.

Bannister, J. , Neve, M. , & Kolanko, C. (2020). Increased Educational Reach through a Microlearning
Approach: Can Higher Participation Translate to Improved Outcomes? Journal of European CME, 9(1),
1834761. DOI: 10.1080/21614083.2020.1834761

Ruggerio . (2023). https://almanac.acehp.org/Outcomes/Outcomes-Article/knowledge-acquisition-also-results-
in-significant-clinical-outcomes-if-grounded-in-decision-science-part-1

Stringer Lucero, K. , & Chen, P. . (2020). What Do Reinforcement and Confidence Have to Do with It? A
Systematic Pathway Analysis of Knowledge, Competence, Confidence, and Intention to Change. Journal of
European CME, 9(1), 1834759. DOI: 10.1080/21614083.2020.1834759

Ruggerio . (2023). Knowledge Acquisition Also Results in Significant Clinical Outcomes if Grounded in Decision
Science, Part 2 (acehp.org).

Allen, T., Donde, N., Hofstadter-Thalmann, E. , Keijser, S. , Moy, V., Murama, J. J. , & Kellner, T. (2017).
Framework for industry engagement and quality principles for industry-provided medical education in Europe.
Journal of European CME, 6(1): 1348876. Published online 2017 July 31. DOI:
10.1080/21614083.2017.1348876; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5843061/

EFPIA Guideline on a Quality Framework Principles in Lifelong Learning in Healthcare [October 21, 2021]

Field Medical

How many MSL-KOLs interactions you expected to have per quarter. www.fromsciencetopharma.com.
Accessed May 24, 2023. https://www.fromsciencetopharma.com/blog/how-many-msl-kols-interactions-you-
expected-to-have-per-quarter-n-483



Medical Information

Codogan A.A. , Fung S.M. . The Changing Roles of Medical Communications Professionals: Evolution of the
Core Curriculum. Ther Innov Regul Sci 2009;43:673-684. https://doi.org/10.1177/009286150904300605
phactMl [Internet] Glen Mills, PA: c2023. Code of Practice [About 1 Screen]. https://www.phactmi.org/code-of-
practice Accessed 13 Apr 2023.

MAPS [Internet] Golden, CO: c2023. Essential Elements of a “Best-in-Class” Medical Information Organization.
Standards and Guidance. https://medicalaffairs.org/medical-information-standards-guidance/ Accessed 13 Apr
2023.

MILE [Internet] Basel, Switzerland: c2023. Medical Information Leaders in Europe. [About 1 Screen].
https://www.mile-association.org/ Accessed 13 Apr 2023.

PIPA [Internet] Surrey, UK: c2023. Pharmaceutical Information and Pharmacovigilance Association [About 1
Screen]. https://pipaonline.org/ Accessed 12 Apr 2023.

Albano D. , Pragga F. , Rai R. , Flowers T. . Parmar P. , Wnorowski S. , Hermes-DeSantis E.R. . The Medical
Information Scientific Process: Define, Research, Evaluate, Synthesize, Share (DRESS). Ther Innov Reg Sci
2022;56:405-414. https://doi.org/10.1007/s43441-021-00366+w

Hermes-DeSantis E.R. , Johnso R.M. , Redlich A. , Patel B. , Flanigan-Minnick A. , Wnrowoski S. , Cortes M.M.
,Han C.W. , Vine E. , Sarwar H. , Haydar R. , Jamil A. , Huang T., Sandhu S.K. , Reilly P. . Proposed Best
Practice Guideline for Scientific Response Documents: A Consensus Statement from phactMI. Ther Innov Reg
Sci 2020:54:1301-1311. https://doi.org/10.1007/s43441-020-00151-1

Patel P., Gaspo R., Crisan A., Lee J., on behalf of the phactMI Benchmarking Committee. Where are We
Now in Providing Medical Information in the Digital Space? A Benchmark Survey of PhactMI™ Member
Companies. Ther Innov Regul Sci 2020:54:1282—-1290. https://doi.org/10.1007/s43441-020-00222-3

Bhavsar R. , Cadogan A.A. , Hunter R.T. , Noue M.A. , Fung S. . The Value of Medical Information to Internal
Stakeholders. Elevate. 15 Apr 2021. https://medicalaffairs.org/value-medical-information/ Accessed 13 Apr
2023.

Marasigan K. , Doshi S. , Fung S. . Pharma Collaboration for Transparent Medical Information (phactMITM)
Benchmark Study: Results of Organizational Structure and Resourcing of Medical Information Services in
Support of Building Departmental Strategies. Ther Innov Regul Sci 2020;54(6):1269-1274.
https://doi.org/10.1007/s43441-020-00143-1

Evers M. , Fleming E. , Ghatak A. , et al. Pharma Medical Affairs 2020 and Beyond. McKinsey.
https://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/pharma%20and%20medical%20products/
pmp%20new/pdfs/pharma_medical_affairs_2020.pdf Accessed 13 Apr 2023.

Patel M., Jindia L. , Fung S. , Kadowaki R. , Marasigan K. . Pharma Collaboration for Transparent Medical
Information (phactMITM) Benchmark Study: Trends, Drivers, and Value of Product Support Activities, Key
Performance Indicators, and Other Medical Information Services: Insights from a Survey of 27 US
Pharmaceutical Medical Information Departments. Ther Innov Regul Sci 2020;54(6):1275-1281.
https://doi.org/10.1007/s43441-020-00162-y

US Food and Drug Administration [Internet] Silver Springs, MD: ¢2023 Drugs [About 1 Screen].
https://www.fda.gov/drugs Accessed 13 Apr 2023.

European Medicines Agency [Internet] Amsterdam, The Netherlands: c2020 Human Medicines: Regulatory
Information. https://www.ema.europa.eu/en/human-medicines-regulatory-information Accessed 13 Apr 2023.
US Food and Drug Administration [Internet] Silver Springs, MD: c2021 What Does FDA Do? [About 1 Screen].
https://www.fda.gov/about-fda/fda-basics/what-does-fda-do Accessed 13 Apr 2023.

Guidance for Industry — Responding to Unsolicited Requests for Off-Label Information About Prescription Drugs
and Medical Devices — DRAFT GUIDANCE. US Food and Drug Administration. (December 2011).
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/responding-unsolicited-requests-
label-information-about-prescription-drugs-and-medical-devices. Accessed 13 Apr 2023.

Shah I., Janajreh I. , Fung S.M. . Medical Information Practices Across the Pharma Industry: What Can We
Learn from Benchmarking Surveys? Ther Innov Regul Sci 2020;54:1259-1262.

Madik R. ChatGPT Is Poised to Disrupt Medical Affairs. Innovate. (26 January 2023).
https://medicalaffairs.org/chatgpt-disrupt-medical-affairs/ Accessed 13 Apr 2023.

Patient Centricity

Yeoman G. , Furlong P. , Seres M., et al. Defining patient centricity with patients for patients and caregivers: A
collaborative endeavour. BMJ Innovations. 2017;3:76-83.

Warner K. See W., Haerry See D., Klingmann |, Hunter A and May M. EUPATI Guidance for Patient
Involvement in Medicines Research and Development (R&D); Guidance for Pharmaceutical Industry-Led
Medicines R&D. Front. Med. 2018; 5:270. doi: 10.3389/fmed.2018.00270.

Finnegan G. , Barron D., Ahmed G. , Sargeant I., Brooke N. . Home. Patient Engagement for Medicines
Development. May 8, 2023. Accessed May 13, 2023. https://patientfocusedmedicine.org/.



Griffiths P. , Rofail D. , Lehner R. , Mastey V. . The Patient Matters in the End(point) - Advances in Therapy.
SpringerLink. September 9, 2022. Accessed May 13, 2023. https://link.springer.com/article/10.1007/s12325-
022-02271-6.

Medical Operations

The Future of Medical Affairs 2030. Medical Affairs Professional Society. Accessed May 26, 2023.
https://medicalaffairs.org/future-medical-affairs-2030/

Maps 2021 Industry Benchmarking Report. Medical Affairs Professional Society. Accessed May 26, 2023.
https://medicalaffairs.org/maps-2021-industry-benchmarking-report/

Mikhelashvilli T. , Guarino A. , Khan Z. , Toron E. , Lakata R. . 2023. Maps Medical Operations FAWG Survey.
Medical Affairs Professional Society.

Digital Strategy

Defining Digital Medicine. Digital Medicine Society (DiMe). https://www.dimesociety.org/about-us/defining-
digital-medicine/. Published October 16, 2022. Accessed May 7, 2023.

A Health Telematics Policy in Support of Who's Health-for-All Strategy for Global Health Development: Report
of the WHO Group Consultation on Health Telematics, 11-16 December, 1997. Geneva: World Health
Organization. https://apps.who.int/iris/handle/10665/63857. Published January 1, 1998. Accessed May 7, 2023.
Dorsey R. , Topol E. . State of Telehealth. NEJM. https://www.nejm.org/doi/10.1056/NEJMral601705.
Published July 14, 2016. Accessed May 7, 2023.

Kruse C.S., Stein A., Thomas H. , Kaur H. . The Use of Electronic Health Records to Support Population
Health: A Systematic Review of the Literature. Journal of Medical Systems.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6182727/. Published September 29, 2018. Accessed May 7,
2023.

Friedman C., Young K. , Allee N. , et al. The Science of Learning Health Systems.
https://onlinelibrary.wiley.com/doi/full/10.1002/Irh2.10020. Published November 29, 2016. Accessed May 7,
2023.

Artificial Intelligence. Encyclopaedia Britannica. https://www.britannica.com/technology/artificial-intelligence.
Published May 6, 2023. Accessed May 7, 2023.

Machine Learning. Encyclopaedia Britannica. https://www.britannica.com/technology/machine-learning.
Published April 16, 2023. Accessed May 7, 2023.

Rare Disease and Gene Therapy

U.S. Food & Drug Administration . Designation of drugs for rare diseases or conditions sec 526 of the federal
food, drug, and cosmetic act. https://www.fda.gov/industry/designating-orphan-product-drugs-and-biological-
products/orphan-drug-act-relevant-excerpts. Published August 2013. Accessed May 5, 2023.

EUR-Lex . Regulation (EC) 141/2000 of the European Parliament and of the Council of 16 December 1999 on
orphan medicinal products. http://eur-lex.europa.eu/smartapi/cgi/sga_doc. Published January 22, 2000.
Accessed May 5, 2023.

Overview of orphan drug/medical device designation system. Ministry of Health, Labour and Welfare:
Pharmaceuticals and Medical Devices. https://www.mhlw.go.jp/english/policy/health-
medical/pharmaceuticals/orphan_drug.html. Published 2009. Accessed May 5, 2023.

Protein C deficiency and thromboembolism. International Society on Thrombosis and Haemostasis.
https://www.isth.org/events/EventDetails.aspx?id=1220011. Published June 19, 2019. Accessed May 5, 2023.
Orphanet: Immune dysregulation polyendocrinopathy enteropathy X linked syndrome.
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=37042. Published March 2020. Accessed
May 5, 2023.

Haendel M. , Vasilevsky N. , Unni D. , et al. How many rare diseases are there? Johns Hopkins University.
https://jhu.pure.elsevier.com/en/publications/how-many-rare-diseases-are-there. Published February 1, 2020.
Accessed May 5, 2023.

Rare disease facts. Global Genes. https://globalgenes.org/rare-disease-facts/. Published March 2, 2023.
Accessed May 5, 2023.



Aisabokhae E. , et al. Maximizing the rare chance of launch success with orphan drugs. Arthur D. Little.
https://www.adlittle.com/en/insights/report/maximizing-rare-chance-launch-success-orphan-drugs. Published
January 2019. Accessed May 5, 2023.

Spurring innovation in rare diseases. PhRMA. https://www.phrma.org/-/media/Project/PhRMA/PhRMA-
Org/PhRMA-Org/S---U/Spurring-Innovation-in-Rare-Diseases.pdf. Published June 2022. Accessed May 5,
2023.

Ehrhart F. , Willighagen E.L. , Kutmon M. , van Hoften M. , Curfs L.M.G. , Evelo C.T. . A resource to explore the
discovery of rare diseases and their causative genes. Nature News. https://www.nature.com/articles/s41597-
021-00905-y. Published May 4, 2021. Accessed May 5, 2023.

Gene, cell, & RNA therapy landscape. American Society of Gene & Cell Therapy.
https://asgct.org/global/documents/asgct-pharma-intelligence-q1-2022-report.aspx. Published May 2022.
Accessed May 5, 2023.

Tufts Center for the Study of Drug Development . Growth in rare disease R&D is challenging development
strategy and execution, according to Tufts Center for the study of drug development. GlobeNewswire News
Room. https://www.globenewswire.com/news-release/2019/07/09/1880174/0/en/Growth-in-Rare-Disease-R-D-
Is-Challenging-Development-Strategy-and-Execution-According-to-Tufts-Center-for-the-Study-of-Drug-
Development.html. Published July 9, 2019. Accessed May 5, 2023.

Kuhlen G. , Fraterman S. . Six ways to help drugs for Rare diseases take off. BCG Global.
https://www.bcg.com/publications/2019/six-ways-help-drugs-rares-diseases-take-off. Published July 1, 2021.
Accessed May 5, 2023.

MAPS . Medical affairs launch excellence: Best practices for medical affairs. Medical Affairs Professional
Society. https://medicalaffairs.org/medical-affairs-launch-excellence-standards-guidance-templates/. Published
December 15, 2020. Accessed May 5, 2023.

40 Sun Tzu quotes on strategy to help you more charismatic! QuotesGeeks.
https://www.quotesgeeks.com/sun-tzu-quotes-on-strategy/?utm_content=cmp-true. Published August 11, 2021.
Accessed May 5, 2023.

Beall R. A guide to understanding long term follow-up for gene therapy clinical trials. ProPharma.
https://www.propharmagroup.com/thought-leadership/a-guide-to-understanding-long-term-follow-up-for-gene-
therapy-clinical-trials. Published January 4, 2023. Accessed May 5, 2023.

Recommended uniform screening panel. Health Resources & Services Administration.
https://www.hrsa.gov/advisory-committees/heritable-disorders/rusp/index.html. Published 2023. Accessed May
5, 2023.

Kuhlen G., Fraterman S. . Six ways to help drugs for Rare diseases take off. BCG Global.
https://www.bcg.com/publications/2019/six-ways-help-drugs-rares-diseases-take-off. Published July 1, 2021.
Accessed May 5, 2023.

Joszt L. Gene therapies present reimbursement challenges that have yet to be answered. AJMC.
https://www.ajmc.com/view/gene-therapies-present-reimbursement-challenges-that-have-yet-to-be-answered.
Published May 19, 2021. Accessed May 5, 2023.

Doxzen K. New gene therapies may soon treat dozens of rare diseases. American Society for Biochemistry and
Molecular Biology. https://www.asbmb.org/asbmb-today/opinions/092521/new-gene-therapies-may-soon-treat-
dozens-of-rare-d. Published September 25, 2021. Accessed May 5, 2023.

Underwood G. Achieving launch excellence in Orphan Medicines. pharmaphorum.
https://pharmaphorum.com/market-access-2/achieving-launch-excellence-in-orphan-medicines/. Published July
8, 1970. Accessed May 5, 2023.

Gene & cell therapy education. American Society of Gene & Cell Therapy. https://patienteducation.asgct.org/.
Published 2023. Accessed May 5, 2023.

Soucie J.M. . Occurrence rates of haemophilia among males in the United States based on surveillance
conducted in specialized haemophilia treatment centres. Haemophilia : The Official Journal of the World
Federation of Hemophilia. https://pubmed.ncbi.nlm.nih.gov/32329553/. Published April 24, 2020. Accessed May
5, 2023.

Improving PID patients’ lives. IPOPI. https://ipopi.org/. Published May 4, 2023. Accessed May 5, 2023.



