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Definition of Critical Care Pharmacy Practice

Critical care pharmacy practice specializes in the delivery of patient care
services by pharmacists, as integral members of interprofessional teams,
working to ensure the safe and effective use of medications in critically ill
patients. The practice requires informed, rapid assessment of clinical data
for patients whose pharmacokinetic and pharmacodynamic parameters
differ substantially from the non—critically ill patient. Pharmacists in this
practice are required to review, analyze, and frequently reassess
multifaceted clinical and technological information to make reasoned
decisions for highly dynamic patients with life-threatening conditions and
complex medication regimens.
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A Petition to the Board of Pharmacy Specialties
Requesting Recognition of Critical Care Pharmacy
as a Specialty

Executive Summary

Definition of Critical Care Pharmacy Practice

Critical care pharmacy practice specializes in the delivery of patient care services by pharmacists, as
integral members of interprofessional teams, working to ensure the safe and effective use of
medications in critically ill patients. The practice requires informed, rapid assessment of clinical data
for patients whose pharmacokinetic and pharmacodynamic parameters differ substantially from the
non-critically ill patient. Pharmacists in this practice are required to review, analyze, and frequently
reassess multifaceted clinical and technological information to make reasoned decisions for highly
dynamic patients with life-threatening conditions and complex medication regimens.

—ACCP/APhA/ASHP Critical Care Task Group

Background

By acquiring specialized knowledge and skills and creating a unique practice beyond the scope
of pharmacy practice defined by licensure examination, an increasing number of pharmacists
have distinguished themselves through the care of critically ill and injured patients according to
the above definition of Critical Care Pharmacy Practice. In recognition of these efforts, the
American College of Clinical Pharmacy (ACCP), the American Pharmacists Association (APhA),
and the American Society of Health-System Pharmacists (ASHP) have partnered to develop a
petition to the Board of Pharmacy Specialties (BPS) to recognize critical care pharmacy practice
as a specialty in the care of critically ill and injured patients.

Petition Overview
Each year in the United States, five million people of all ages become critically ill or are critically

injured and require intensive care through medical, surgical, or specialty intensive care units
(ICUs) in hospitals, trauma centers, and health systems. The care provided has life-and-death
consequences. To accurately, safely, and skillfully manage and deliver care to these patients,
pharmacists, physicians, nurses, and others with specialized knowledge and experience work in
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interprofessional teams to assimilate clinical and technological information and develop and
refine treatment plans. Medication therapy is a central component to the care of critically ill
and injured patients who sometimes require specialized pharmacologic or technological
interventions to maintain blood pressure, respiration, nutrition, and other homeostatic
functions, in addition to the patient’s primary condition. Critical care clinical pharmacists bring
a deep understanding of how drugs function and interact in critically ill patients and can adeptly
interpret and apply clinical and technological data. Their specialized skills and expertise are
central to interprofessional critical care teams.

Within the current health care system, there are substantial shortcomings in the safe and
effective management of critically ill patients. Adverse drug events (ADEs) have been found to
occur at a rate of 81 per 1,000 patient days in the ICU, and serious medical errors occur at a
rate of 150 per 1,000 patient days. The complexity of critical illnesses and required treatment
regimens also requires that patients have access to knowledgeable health professionals who
can help manage medication therapy and prevent, identify, and solve medication-related
problems.

Health care employers, health professionals, and society need a mechanism for identifying,
recognizing, and providing access to pharmacists with the expertise to provide the specialized
care required by those who are critically ill or injured. Specialty recognition of critical care
pharmacy by BPS would meet this need and provide a mechanism through which pharmacists
could attain voluntary certification that measures and recognizes achievement of distinct
knowledge, experience, and skill in meeting the unique needs of critically ill and injured
patients.

BPS Petition Process

The BPS Petitioner’s Guide for Recognition of a Pharmacy Practice Specialty outlines seven
criteria, each with a list of supporting guidelines, to be addressed in a petition for specialty
recognition. The petitioning organizations conducted a comprehensive literature review,
examined in detail the 2012 BPS Report of the Role Delineation Study of Critical Care Pharmacy,
and conducted web-based surveys of critical care pharmacists and their employers to amass
evidence to support the development of this petition. The evidence presented in the petition
for each of the BPS criteria is summarized below.

Criterion A: Need

This criterion identifies the public health and patient care needs that are currently unmet by
pharmacists in generalized practice, pharmacists practicing in other specialty areas, or other
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health professionals. The petition establishes how pharmacists in specialized critical care
pharmacy practice can effectively meet these needs.

More than five million Americans become critically ill or injured each year. The pharmacological
management of the critically ill patient requires the application of specialized knowledge and
skills across a wide range of disease states, which often present at the most extreme end of the
spectrum. Critical care pharmacy specialists must couple these skills with an in-depth
understanding of the differences between critically and non—critically ill patients, as well as the
management of common disease states under uncommon circumstances. The most notable
differences influencing pharmacotherapy and predicted responses in critically ill and injured
patients include temporary alterations in pharmacodynamics and pharmacokinetics secondary
to organ system dysfunction (e.g., fluid retention/loss, decreased perfusion to liver and kidneys,
decreased albumin, malnutrition). These issues are compounded by the complex medication
regimens often required for their care, which can lead to medication errors, drug-drug
interactions, drug-disease interactions, and other critical challenges.

As the potential for negative outcomes increases in the fast-paced critical care environment,
preventable errors secondary to medication use and misuse continue to occur. Despite the
growing body of knowledge related to the prevention and detection of such errors, there is still
a tremendous need to improve patient care by addressing the preventable causes of negative
outcomes in critically ill patients. In specialized practice, critical care pharmacists meet these
needs by contributing to the appropriate team-based management of critically ill patients;
preventing and detecting medication errors and ADEs; ensuring appropriate and thorough
medication reconciliation; preventing antimicrobial resistance by optimizing antimicrobial
selection; serving as the primary source of complex drug information, knowledge, and current
research on the multidisciplinary care team; and conducting clinical research.

Critical care clinical pharmacists serve as vital members of the multidisciplinary critical care
team. They have in-depth knowledge about managing medication therapy in critically ill
patients and contribute to the care and monitoring of these patients as well as perform
functions that cannot be adequately performed by pharmacists in general practice, other health
professionals, or by pharmacists in other BPS-recognized specialties. Similar to the overlap seen
among medical specialties, some overlap in domains exist between the proposed critical care
specialty and other BPS-recognized specialties, particularly pharmacotherapy. The differences,
however, are significant in the specificity for critical illness and the effects on drug distribution
and actions; the breadth of disease states, ages, and the extremes of conditions that present in
critical care pharmacy; the depth of knowledge and skills in assessing and monitoring critically
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ill patients; and the techniques, devices, and specialized technology and medications utilized in
the care and management of critically ill and injured patients.

Criterion B: Demand

The criterion establishes that there exists a significant and clear health demand to provide the
necessary public reason for certification. This is demonstrated through employer survey data,
assessment of employment opportunities for critical care pharmacy specialists, and letters and
statements by individuals in specific areas within the health care system. Demand is viewed as
a willingness and ability to purchase the services of a Board Certified Pharmacist

The demand for critical care pharmacy specialists has been increasing consistently for many
years. Society’s shift to improve health care quality, reduce preventable medication-related
problems, and reduce health care costs has driven this increase.

The demand for critical care pharmacy specialists is demonstrated through sustained growth in
employer demand and the increase in specialty training programs for critical care pharmacists.
The Critical Care Pharmacist Employer Survey fielded by the petitioning organizations to
directors of pharmacy in hospitals and health systems and critical care pharmacists with direct
responsibility for hiring pharmacists for critical care practice yielded 204 responses.
Responding critical care pharmacist employers indicated that they collectively employ 1,034
full-time equivalent (FTE) pharmacists to care for critically ill patients in their institutions. This
sample of employers has collectively recruited for 256 critical care pharmacists over the past 3
years and filled 95.8 percent of these positions. In making hiring decisions, 86.7 percent of
responding employers desire specialty experience through completion of a postgraduate year
two (PGY2) critical care residency training in critical care. Twenty-nine percent require BPS or
other certification.

Responding employers report 39 currently vacant positions for critical care pharmacists and
estimate hiring an additional 234 to 243 critical care pharmacists over the next 3 years. Looking
ahead, 99.5 percent of employers who responded estimate their demand for critical care
pharmacists will remain stable or grow over the next 5 years.

Of 204 employers who responded to the Critical Care Pharmacist Employer Survey, 66 percent
indicated that if BPS approves the proposed specialty in critical care pharmacy practice, they
would be “highly likely,” “likely,” or “somewhat likely” to require the specialty credential for the
critical care clinical pharmacists who work in their institutions. In addition, 113 employers of
critical care pharmacists voluntarily signed in support of the petition to recognize critical care
pharmacy practice as a specialty.
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Criterion C: Number and Time
This criterion quantifies that there are a reasonable number of individuals who devote most of
the time of their practice to critical care pharmacy practice.

To accurately estimate the number of practitioners and the time spent in critical care pharmacy
practice, the petitioning organizations developed a web-based survey and fielded it to 2,928
pharmacists in critical care practice. Names were identified through membership records within
ACCP and ASHP, and the lists were deduplicated. Of 504 respondents, 476 were practicing
critical care pharmacists. More than 91 percent of practicing critical care pharmacist
respondents indicated they are practicing at a specialty level as defined in this petition.

Based on the membership statistics of the petitioning organizations, with 2,928 unique critical
care pharmacist member records, the 1,500 pharmacist members of the Society of Critical Care
Medicine (SCCM), and results of the surveys conducted by the petitioning organizations, we
estimate that 6,000 to 7,000 pharmacists are currently engaged in specialized critical care
pharmacy practice. This number is reasonably underestimated because not all pharmacists
practicing in critical care pharmacy are members of professional organizations; however, we
believe that pharmacists who are professionally engaged as members of associations are more
likely than others to pursue specialty recognition.

The Report of the Role Delineation Study of Critical Care Pharmacy and the Critical Care
Pharmacists Survey quantified the percentage of time in an average week that responding
critical care pharmacists spent engaged in direct patient care activities. Through the role
delineation study, pharmacists reported spending an average of 72 percent of their work time
providing pharmacy services to critically ill patients. The Critical Care Pharmacists Survey results
showed that more than 74 percent of critical care pharmacists who responded to the survey
spend at least 50 percent of their time engaged in direct patient care.

The growth in residency training programs further demonstrates increasing demand for and
numbers of pharmacists with specialty training in critical care pharmacy. In only 4 years, the
number of PGY2 critical care residency graduates has increased more than 50 percent from 58
PGY2 critical care residency programs and 79 positions in 2008, to 99 programs with 122
available positions in 2012.

More than 80 percent of critical care pharmacists who responded to the Critical Care

Pharmacists Survey have completed advanced clinical training through residencies and
fellowships. Nearly 28 percent have more than 10 years of experience practicing in critical care
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pharmacy. Through this survey, 87.1 percent of responding pharmacists reported they would be
“likely,” “highly likely,” or “somewhat likely” to pursue specialty certification if the petition to
recognize critical care pharmacy as a specialty is approved.

Criterion D: Specialized Knowledge

Criterion E: Specialized Functions

These criteria outline the specialized knowledge of one or more of the pharmaceutical sciences
and the biological, physical, behavioral, and administrative sciences that underlie them required
by critical care pharmacy specialists and define the specialized functions of critical care
pharmacy, which are distinct from other BPS-recognized pharmacy specialties.

Critical care pharmacists in specialized practice possess a unique body of knowledge and skills
that enable them to perform specialized functions that fulfill unmet patient care needs.
Functions performed by critical care clinical pharmacists, and the specialized knowledge that
support these functions, are qualitatively different from those provided by pharmacists in
general practice. However, compared with generalist practice, pharmacists in critical care
pharmacy routinely perform many unique functions and additional functions at greater depth
or with greater emphasis.

BPS analyzed these functions early in 2012 in the role delineation study, which describes and
empirically validates the domains, tasks, and knowledge that comprise critical care pharmacy
practice. According to the task analysis performed for that study, the following domains of
critical care pharmacy specialty practice are performed regardless of practice site:

= Domain 1: Clinical Skills and Therapeutic Management
Tasks related to the comprehensive management of a critically ill patient including
collecting, interpreting, and integrating pertinent clinical data; and designing,
implementing, monitoring, and modifying patient-specific plans of care for critically ill
patients in collaboration with the health care team.

= Domain 2: Practice Administration and Development
Tasks related to advancing critical care pharmacy practice establishing, implementing,
and monitoring systems and policies to optimize the care of critically ill patients.

= Domain 3: Information Management and Education
Tasks related to retrieval, generation, interpretation, and dissemination of knowledge
related to critical care pharmacy, and the education of health care providers and
trainees.

The clinical management of critically ill and injured patients requires an in-depth knowledge of
the drugs used in the treatment of conditions in the following therapeutic areas: pulmonary,
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cardiovascular, neurology and neurological injuries, renal, hepato-gastrointestinal,
immunology, endocrine, hematology, infectious diseases, toxicology, psychiatry, trauma, and
surgery. In-depth understanding of the diagnosis, monitoring, and management of conditions
in these therapeutic areas, along with sedation, analgesia, neuromuscular blockade, and the
management of delirium also are required.

Building on this foundation, the practice of critical care pharmacy requires a substantial depth
and breadth of knowledge regarding alterations in the pharmacodynamic responses to and
pharmacokinetics properties of critically ill and injured patients, coupled with understanding of
the impact of alterations in anatomy and physiology from trauma, surgery, or congenital causes
on medication therapy decisions. Further, this knowledge must include an in-depth
understanding of disease progression, in order to be proactive and minimize the negative
outcomes that may occur prior to disease resolution. Knowledge of integrated
pharmacotherapeutic principles associated with medications and diseases managed in critical
care—and the interplay of each with underlying conditions and dynamic clinical parameters—is
required.

Medication-specific knowledge emphasized to a greater extent in critical care pharmacy,
compared with generalized or other specialty practices, includes renal replacement therapy,
routes of administration, and compatibility of medications and nutrition (e.g., enteral versus
parenteral), and alterations in absorption and drug distribution in critically ill patients. Critical
care clinical pharmacists must also stay abreast of the latest information and technology, drug
interactions and ADEs common in critical care, and pharmacoeconomic data regarding
alternative treatment strategies. Knowledge related to antimicrobial selection and local
pathogens and resistance patterns provide an important foundation for antimicrobial
stewardship functions.

Other areas of specialized knowledge required in critical care pharmacy are parenteral
vasoactive and inotropic agents; fluid, electrolyte, and acid/base management; agents used for
acute volume resuscitation, hemostasis, and advanced cardiac life support; and nutrition,
preventive, and supportive care measures used in the care of critically ill patients. Knowledge
regarding monitoring techniques to assess hemodynamic, neurologic, pulmonary, and
cardiovascular parameters is important for understanding and assessing clinical response and
status. Critical care clinical pharmacists must also possess specialized knowledge regarding
medical devices commonly utilized in critical care, mechanical ventilation principles and
monitoring, and procedures commonly performed in critically ill or injured patients (e.g.,
bronchoscopy, central line placements, intubation, therapeutic hypothermia).
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Finally, knowledge is required regarding end-of-life care, advance directives, and evidence-
based critical care literature and clinical practice guidelines, and outcome indicators for
pharmacotherapy of disease states common to patients cared for in the ICU. Implementation
and management of critical care pharmacy services requires additional knowledge regarding
the processes for developing and documenting critical care pharmacy services.

The specialized functions of critical care pharmacy include clinical skills and therapeutic
management; practice administration and development; and information management and
education. The specialized skills required to perform functions in these domains are as follows:
= Analyze, synthesize, evaluate, and manage complex drug regimens for critically ill
patients by monitoring and assessing the clinical, laboratory, and technological data,
applying evidence-based information, collaborating with other health care
professionals, and developing individualized care and monitoring plans.
= Design and implement critical care pharmacy services and take responsibility for the
planning, delivery, and management of those services.
= Communicate in ways that foster the development of effective, collaborative,
interprofessional teams; educate health professionals about the safe and effective use
of medications in critically ill and injured patients; and educate family and caregivers
concerning the medication treatments administered in the critical care setting.
= Retrieve and assess relevant medical and patient information to practice evidence-
based medicine, conduct clinical research, and contribute to the body of knowledge
regarding pharmaceutical care in critically ill and injured patients.

The petition compares the similarities and the important differences between the recognized
domains and functional areas for critical care pharmacist specialists and pharmacotherapy
specialists. Commentary also is provided contrasting critical care pharmacy with nutrition
support and other BPS-recognized specialties. The critical care pharmacy specialist performs a
significant breadth and depth of direct patient care functions and implementation of practices
and systems. These functions are centered in improving patient care and outcomes in critically
ill and injured patients, preventing medication errors and predictable adverse events, and
educating others on the interprofessional health care team.

Criterion F: Education and/or Training

This criterion describes the education, training, and experience required to acquire specialized
knowledge and skills to perform the specialized functions and distinguishes from the generalist
practitioner and the requirements of initial licensure.
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According to the Accreditation Council for Pharmacy Education (ACPE) Accreditation Standards
and Guidelines for the Professional Program in Pharmacy Leading to the Doctor of Pharmacy
Degree, the pharmacy curriculum provides a thorough foundation in the biomedical,
pharmaceutical, social/behavioral/administrative, and clinical sciences. The curriculum
provides graduates with the competencies needed to enter pharmacy practice in any setting
and to contribute to the profession of pharmacy throughout their careers. The Doctor of
Pharmacy degree alone, however, does not provide sufficient educational depth and breadth
required for critical care pharmacy practice. Additional training, clinical work experience, and
study are necessary to prepare a specialist to provide pharmaceutical care to critically ill and
injured patients.

The North American Pharmacist Licensure Examination (NAPLEX) and state licensure
requirements set a minimum standard for practicing pharmacy. Following licensure,
pharmacists have not yet acquired the differentiated knowledge and skills required for practice
in critical care pharmacy. The most direct and efficient training path to obtain the required
specialized knowledge and skills includes completion of a Doctor of Pharmacy degree,
postgraduate year one (PGY1) residency training, followed by PGY2 critical care residency
training, clinical work experience, and self-study. Other methods, depending on the years of
experience in critical care pharmacy, may include either a combination of Doctor of Pharmacy
degree education, clinical work experience, and self-study or a path that includes Doctor of
Pharmacy degree education, PGY1 residency training, clinical work experience, and self-study.

Specialty residency training programs provide the most effective structured experiential
learning opportunities in critical care pharmacy and have been increasingly utilized as more
programs have become available over time. As of 2012, there are 99 PGY2 critical care
residency programs that train 122 critical care pharmacists with specialized knowledge and
skills each year.

BPS will make final determinations regarding the education and training requirements for
specialty certification eligibility.

Criterion G: Transmission of Knowledge

The criterion establishes that there is adequate transmission of specialized knowledge through
professional, scientific, and technical literature immediately related to specialized critical care
pharmacy practice.

Issues related to medication use in critical care are of interest to a multidisciplinary team
including pharmacists, thus distribution of information occurs through mainstream peer-
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reviewed medical and pharmacy journals, newsletters, and other publications. A bibliography
of 182 articles in critical care pharmacy practice was compiled. Professional organizations and
networking groups help critical care specialists to provide optimal care in critical care sites by
promoting mentorship and expansion of knowledge. Pharmacy practice organizations offer
hundreds of hours of live and web-based continuing education opportunities related to new
developments and issues concerning critical care practice each year that result in the
dissemination of knowledge and practice excellence. Enduring resources are also available
through various methods. Articles relating to critical care pharmacy are published in many
peer-reviewed journals, including journals that do not specialize in critical care, which
demonstrates an interest in and need for information pertaining to critical care and improved
outcomes to ensure the safest and most beneficial use of medications in critically ill patients.

Conclusion

More than five million people become critically ill or are critically injured in the United States
each year. The life-and-death needs of critically ill and injured patients are complex. These
needs are dictated by the patient’s current problem and underlying conditions, which can be
dynamic and strongly influence how drugs act and interact due to alterations in
pharmacokinetics and pharmacodynamics. The knowledge and skills required to perform the
specialized functions of critical care pharmacy practice are highly specific and specialized.
While there is some overlap among BPS-recognized specialty areas, the needs of critically ill and
injured patients who are at heightened risks for medication errors, adverse events, hospital-
acquired infections, and other complications are significant and growing. The demand for
services provided by critical care pharmacists has grown consistently over the past 20 years and
at an increasing rate over the past decade, as improving health care quality and reducing
medication errors have taken on greater priority within our health care system and society.
According to survey and membership data, critical care pharmacists comprise the second
largest specialized group of pharmacists, with the greatest number of advanced training
programs in the profession of pharmacy. The specialized knowledge and functions, supported
by societal needs and strong demand, are sufficiently unique to support the recognition of
critical care pharmacy practice as a distinct specialty. Given the predicted increase in unmet
public health needs, it is clear that high-quality care for critically ill and injured patients will
require the full application of specialized knowledge and skills of critical care clinical
pharmacists in specialized practices. Availability of BPS specialty certification would provide an
appropriate means to recognize critical care pharmacists and their contributions to the care of
patients with life-threatening conditions. In addition to supporting the pharmacist’s path to
advancement in contemporary medicine, BPS specialty certification provides assurance of
pharmacists’ specialized knowledge and skills to other health professionals, stakeholders, and
society.
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CRITERION A: Need

The area of specialization shall be one for which specifically trained practitioners
are needed to fulfill the responsibilities of the profession of pharmacy in
improving the health and welfare of the public, which responsibilities may not
otherwise be effectively fulfilled. This criterion addresses NEED.

BPS defines NEED as a condition of requiring supply.

Critical care pharmacy practice provides specialized pharmacy services to critically ill patients.
Pharmacists who specialize in critical care pharmacy participate as integral members of
interprofessional health care teams. These teams work collaboratively to ensure the safe and
effective use of medications in critically ill patients. The practice requires informed, rapid
assessment of clinical data for patients whose pharmacokinetic and pharmacodynamic
parameters differ substantially from the non—critically ill patient. In critical care pharmacy
practice, pharmacists must understand how to operate and interpret results from medical
devices and technology that are not commonly employed in other areas of pharmacy practice.
Critical care pharmacists review, analyze, and frequently reassess multifaceted clinical and
technological information to make reasoned decisions for highly dynamic patients with life-
threatening conditions and complex medication regimens.

The pharmacotherapeutic management of critically ill patients requires the application of
knowledge and skills across a wide range of disease states, including presentation at the most
extreme end of the spectrum. Critical care pharmacy specialists must couple these skills with an
in-depth understanding of the differences between critically and non—critically ill patients, as
well as the management of common disease states under uncommon circumstances. The most
notable differences influencing pharmacotherapy and predicted responses in critically ill and
injured patients include temporary alterations in pharmacokinetics secondary to organ system
dysfunction (e.g., fluid retention/loss, decreased perfusion to liver and kidneys, decreased
albumin, malnutrition). These issues are compounded by the complex medication regimens
often required for patient care, which can lead to medication errors, drug-drug interactions,
drug-disease interactions, and other critical challenges.

GUIDELINE 1. Identify specific public health and/or patient care needs which are not being
met currently and which pharmacists in the proposed specialty can meet effectively.

As the potential for negative outcomes increases in the high-risk, fast-paced critical care
environment, preventable errors secondary to medication use and misuse continue to occur.

11/15/2012 Page 15 of 441



Despite the growing body of knowledge related to the prevention and detection of such errors,
there is still a tremendous need to improve patient care by addressing the preventable causes
of negative outcomes in critically ill patients. In specialized practice, critical care pharmacists
meet these needs by contributing to the team-based management of critically ill patients;
preventing and detecting medication errors and ADEs; ensuring appropriate and thorough
medication reconciliation; preventing antimicrobial resistance by optimizing antimicrobial
selection; serving as the primary source of complex drug information, knowledge, and current
research on the multidisciplinary care team; and conducting clinical research.

Unmet Needs in Preventing and Detecting Adverse Drug Events and Medication Errors

Critical care is challenged by an inherent dichotomy. In critical care settings, lifesaving care is
provided for the sickest of patients, yet the therapy itself and the pace with which it is
sometimes delivered are associated with significant risks of adverse events and serious medical
and medication errors.! The prevalence of ADEs and medication errors is important, as the
number of events or errors directly correlates with patient injury and negative outcomes. Many
of the ADEs and medication errors are preventable, however many events are not recognized
before patient injury has occurred.

It is widely recognized that adverse events and medication errors occur at an increased rate
among critically ill patients who are receiving intensive care compared with care delivered to
non—critically ill patients under more routine circumstances. The increased risk stems from
numerous factors, including complexity and seriousness of disease states, complicated
therapeutic regimens, use of technology, and oftentimes rapid changes in medication therapy.
Adverse events have been found to occur at a rate of approximately 81 per 1,000 patient days
in the ICU, and serious medical errors occur at a rate approaching 150 per 1,000 patient days."
A decisive need exists in critical care practice to decrease the occurrence of both ADEs and
medication errors in order to improve patient outcomes and the quality of care that patients
receive. *Critical care clinical pharmacists meet this need, working in collaboration with medical
intensivists and other health professionals.

Preventable and Predictable Adverse Drug Events

Several studies examining the causes of adverse events and medication errors and have found
that the majority of ADEs and medication errors occurring in the ICU are preventable and
attributable to incorrect drug dosing secondary to limited pharmacotherapy knowledge of the
prescriber.a"4 In 2011, a cross-sectional, retrospective analysis showed only 25 percent of ADEs
that occur in critical care practice are considered to be unpredictable (e.g., unknown allergic
reactions). Researchers found that more than 70 percent of ADEs are considered to be
predictable, resulting from preventable causes such as incorrect drug dosing. Other common
examples of predictable and preventable ADEs include hypoglycemia (in 33 percent of observed
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events), hypokalemia, and prolonged activated partial thromboplastin time; the latter two
combined account for 45 percent of the observed events.*

Nonmodifiable risk factors that increase a patient’s chance of experiencing an ADE include
advanced age, sex, severity of illness, organ dysfunction, and history of substance abuse;
however, a majority of the risk factors for ADEs in critically ill patients have been found to be
modifiable.’ Risk factors for ADEs are often associated with patients admitted emergently with
acute kidney injury, thrombocytopenia, or a complex medication regimen. In addition, patients
receiving multiple drugs metabolized by cytochrome P450 (CYP) isoenzymes are at increased
risk for ADEs when drugs that affect the CYP system are added or removed.” Alterations in
pharmacokinetic and pharmacodynamic parameters also are common in critically ill and injured
patients. An understanding of the factors that alter these parameters is necessary to adjust
drug doses and monitor for therapeutic drug levels and presence of toxicity. Of note regarding
modifiable ADE risk factors, the majority of adverse events occurring in critically ill patients
have been found to be associated with limited knowledge among the multidisciplinary care
team of how drugs interact to increase or decrease concentrations of other drugs, which can
result in toxicity.5 As documented by Leape et al., critical care pharmacists have demonstrated
specialized knowledge and skills to address these challenges and fill this important need. 6

Unmet Needs in the Prevention of Medication Reconciliation Errors

According to the Agency for Healthcare Research and Quality, medication discrepancies occur
in approximately one third of patients admitted to the hospital, in nearly one third of patients
transferred between hospital units, and in 14 percent of patients at discharge. Medication
reconciliation helps to decrease discrepancies by comparing a patient’s hospital medication
regimen at admission, unit transfer, or discharge with the patient’s home medication regimen.
Although medication reconciliation is well-known to decrease the occurrence of therapeutic
duplication, verify drug changes, and confirm drug dosages, critically ill patients often are
admitted to ICUs emergently. As a result, medication reconciliation needs may be
overshadowed by the acute situation and not be addressed prior to admission without
concerted efforts.>® Emergency admissions to hospitals and ICUs can lead to unintentional
discontinuation of medications used to treat underlying chronic disease, with potentially
serious and negative consequences.g'9 In an observational study, Stewart and Lynch found 74
percent of the patients had at least one medication discrepancy, concluding that pharmacists
are important in finding medication discrepancies.®

Unmet Needs in the Prevention of Antimicrobial Resistance

The prevalence of antimicrobial resistance in inpatient settings continues to increase as
antibiotics are overprescribed, ineffectively selected for empiric therapy, prescribed with
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incorrect dosing, or prescribed for too short of a duration.™ In critically ill patients,
antimicrobial resistance is higher than among patients treated in any other area of care due to
increased numbers of susceptible patients, invasive procedures performed, and devices used.
Critically ill patients who contract an antimicrobial-resistant organism infection are at greater
risk of morbidity and mortality, and their care frequently results in higher health care costs.*?

Numerous studies have explored emerging antimicrobial resistance patterns with device- or
procedure-associated infections and the economic and health impact of hospital-acquired

infections .24

With multidrug-resistant pathogens accounting for increasing numbers of
hospital-acquired infections, and higher costs and morbidity associated with such infections,
the critical care pharmacist’s role in antimicrobial stewardship becomes increasingly important.
Studies have demonstrated the value of critical care pharmacists’ contributions to improving

antimicrobial use and reducing negative outcomes.**?

Unmet Needs in Evidence-Based Practice and Research

Immediate access to evidence-based medicine, current research, and a deep understanding of
their application to the care of critically ill patients are required to provide specialized critical
care pharmacy services. The critical care setting can be a fast-paced environment where the
seriousness of patients’ conditions sometimes demands rapid assimilation of multifaceted
information and clinical data to make lifesaving decisions.? Under these circumstances, time is
often not readily available for health professionals to research current therapeutic
advancements and research, assimilate, and apply the information needed to make reasoned
patient care decisions. In many clinical situations, practice guidelines do not exist, or there may
be gaps in knowledge. The critical care clinical pharmacist routinely interprets and applies
medical and scientific literature to make evidence-based therapy recommendations. As
established previously, most medication errors have been associated with a lack of expertise in
the pharmacotherapeutic management of critically ill patients, potential alterations in
pharmacokinetics and pharmacodynamics, and how drugs interact.>* Critical care clinical
pharmacists possess specialized knowledge and skills that enable them to collaborate with their
interdisciplinary team members and determine the best course of action for these patients. The
multidisciplinary care team relies on the critical care pharmacist to rapidly assess medication
regimens, patient status, and response based on clinical and technological data, and make
recommendations to optimize patient outcomes. The critical care pharmacist in specialized
practice is a vital member of the multidisciplinary team by providing pharmacotherapy
knowledge that helps to reduce adverse events and improve patient outcomes.*®

There is a great need for high-quality research focused on drug therapy in critically ill patients.
Although the existing research literature regarding critical care medicine and critical care
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pharmacy practice is relatively strong, the scientific evidence underpinning practice is
continuously evolving. Critical care pharmacists play an active role in conducting and
collaborating in research that affects patient outcomes. Advances in technology and
medication therapy demand aggressive ongoing research to assess the use of emerging
medications and devices in critically ill patients. Patient safety relies on research and
dissemination of information in the management of patients who require critical, intensive
care.

Unmet Needs in the Prevention and Management of Complications in Critically Ill Patients:
Sedation, Ventilation, Anticoagulation, and Hospital-Acquired Infections

Patients who are admitted into the critical care unit often have complex illness and conditions
such as organ failure, myocardial infarction, stroke, infection, or major trauma. Depending on
patient circumstances, drugs that are commonly used in the critical care units include sedatives,
antimicrobials, and anticoagulants. Patients who are receiving drugs in these classes often
require specialized monitoring and assessment because these agents are associated with
negative outcomes, including death if not managed correctly.20

Critically ill patients who require mechanical ventilation are commonly given sedatives and
analgesics. Evidence-based guidelines were developed to improve patient outcomes and reduce
sedation-related adverse events. Although the sedation and analgesic guidelines have been
available for several years, adherence is not consistent. Inappropriately managed sedation may
result in longer lengths of stays and unnecessarily prolonged intubation and mechanical
ventilation.® Critical care pharmacists serve an integral role in ensuring patients are
appropriately sedated and achieve the best possible outcomes.

Critically ill patients are at high risk for a thromboembolic event secondary to risk factors
including recent surgery, sedentary lifestyle, and hemodynamic instability. Anticoagulation
therapy with unfractionated heparin, low-molecular-weight heparin, or vitamin K antagonists is
frequently used in the ICU to prevent or treat thromboembolic complications. With concern for
patient safety and the nature of the dangers associated with anticoagulation therapy, there is a
tremendous need for the multidisciplinary care teams to have a critical care pharmacist
available to manage anticoagulation therapy, assess medication regimens for interactions, and
educate patients upon discharge.

Nosocomial infections such a Clostridium difficile—associated disease (CDAD) are increasingly
more common in the ICU owing to risk factors including advanced age and concurrent medical
conditions. CDAD is also becoming more difficult to treat as new strains with mechanisms of
resistance have been detected. Risk factors for increased CDAD mortality include advanced
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aged patients with leukocytosis, hypoalbuminemia, or a nasogastric feeding tube. Early
identification of CDAD is associated with better outcomes and decreased mortality. By
identifying patients with CDAD risk factors and recent antimicrobial therapy with
cephalosporins, clindamycin, or fluoroquinolones, additional monitoring can be used to assess
patients and ensure that antimicrobial therapy is started immediately to reduce mortality and
improve outcomes.?!

GUIDELINE 2: Specify how the functions performed by pharmacists in the proposed specialty
address these specific needs of the public’s health and well-being.

The critical care pharmacy specialist is the primary source of complex drug information and
evidence-based medicine on the multidisciplinary care team. These pharmacists serve the
critically ill patient in several ways. First, critical care pharmacists offer patient-specific,
evidence-based dosing, frequency, duration, and therapeutic monitoring plans. Second, they
dedicate time to researching, analyzing, and learning to apply advances in critical care
pharmacotherapy. Third, they educate the multidisciplinary care team about pharmacotherapy
advances in critical care. By maintaining and consistently renewing knowledge, the critical care
pharmacist is able to provide the most up-to-date and appropriate pharmacotherapy
recommendations to the team thereby ensuring patients receive the best possible care.

As part of a multidisciplinary care team, the critical care pharmacist in specialized clinical
practice provides information on appropriate doses and durations of drugs to ensure optimal
benefits while minimizing potential risks. The critical care pharmacist understands that critically
ill patients often have factors (e.g. decompensated organs, fluid imbalances, acute blood loss,
low albumin) affecting distribution and response to medications that may require dosage
adjustments in order to prevent toxicity. Further, critically ill patients are commonly on
numerous medications that have the ability to interact with the addition and removal of other
drugs. The critical care clinical pharmacist understands these unique pharmacokinetic and
pharmacodynamic parameters, including the effects on the CYP450 system, which enables
them to predict how changes to a medication regimen will affect the concentrations of other
drugs in critically ill patients.

Critical care pharmacists also serve an important role in antimicrobial stewardship. There has
been a growing public health problem associated with antibiotic resistance in the ICU, and
critical care pharmacy specialists understand the connection between inappropriate antibiotic
selection, incorrect dosage, or improper duration.”® As members of the antimicrobial
stewardship team, the critical care pharmacist offers interventions to help to ensure patients
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are receiving appropriate antibiotic therapy and thus minimize factors for resistance.’**

Critical care pharmacists make appropriate empiric antibiotic recommendations to practitioners
based on disease severity and the most likely causes of infection. They also follow up on
antibiotic monitoring and ensure therapy is appropriately narrowed or de-escalated when
culture results are known. Choosing an appropriate antibiotic initially has positive effects on the
health care community by preventing resistance, but it also offers benefits for patients
including decreased length of stay, decreased duration of mechanical ventilation, and reduced

hospital mortality.*>*?

GUIDELINE 3. Describe and document with references how the public’s health and well-being
may be at risk if the services of practitioners in the proposed specialty are not provided.

Public Health Risks of Medication-Related Problems

Patients in the critical care unit have life-threatening illnesses or injuries that may require
immediate lifesaving interventions. Under these circumstances, interventions with medications
or devices may be employed, out of necessity, with incomplete patient lab reports, medical
histories, and diagnostic tests, therefore increasing the likelihood of adverse events and
medication errors.’

In 2005, Rothschild et al. examined and categorized the types and frequency of ADEs and
medication errors that occurred in critical care units." This prospective, observational study
found that adverse events occurred at a rate of 80.5 per 1,000 patient days in two critical care
units within a large tertiary care teaching hospital. This frequency translated to adverse events
occurring in 20.5 percent of patients. The rate of serious medical errors was reported as 149.7
per 1,000 patient days; 11percent of these medication errors were considered to be potentially
life threatening. Overall, medications were responsible for 47 percent of the adverse events
and 78 percent of the medical errors. Several types of errors were identified in this study,
however the most common type was failure to carry out treatment plans. Based on average
daily census and extrapolation of data to all teaching hospitals in the United States, researchers
estimate that 148,000 life-threatening ADEs and medication errors occur annually in teaching
hospitals.

Marshall et al. found that treatment protocols for sedation and analgesic drug therapy for
critically ill, mechanically ventilated patients were not consistently followed for patients in their
institution. The researchers conducted a study to demonstrate the impact of pharmacist
interventions on the outcomes of ICU patients on continuous sedative therapy. The results of
this before-and-after study showed the duration of ventilation was significantly decreased in

the group of patients with daily pharmacist intervention to ensure sedation per protocol.23
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Critical care multidisciplinary teams, with critical care pharmacists as integral members, work
collaboratively to improve outcomes, treatment, and prevent adverse events and medication
errors. Critical care pharmacists are crucial members of the interprofessional team. With
expertise in critical care pharmacotherapeutics, critical care pharmacists detect and prevent
medication errors and preventable adverse events and collaborate to ensure that treatment
plans are individualized and implemented appropriately.

Public Health Risks of Antimicrobial Resistance

The development of antimicrobial resistance is a serious threat to both domestic and global
treatment of infectious pathogens.18 Antibiotic resistance increases morbidity and mortality as
well as health care costs. Each year approximately two million people are diagnosed with a
hospital-acquired infection. Of these, 22 percent will die of poor antimicrobial response
secondary to resistance. Resistance also increases health-care costs as patients with multidrug-
resistant infections typically require more expensive antibiotics and are hospitalized for a
longer duration than patients with nonresistant infections.*

Antimicrobial stewardship teams serve a meaningful role in helping to reduce resistance by

ensuring appropriate use of antimicrobial agents.*>*

Stewardship is especially important in
critical care, where percentages of resistant infections and mortality are high in comparison
with other hospital units.™® In 2004, MacArthur et al. found that 9 percent of patients with
severe sepsis received inappropriate empiric antibiotic therapy, resulting in an a 30- to 40-
percent mortality rate in affected patients.25 Utilizing the advanced specialized knowledge of
the critical care clinical pharmacist to optimize antimicrobial regimens can help to mitigate the

risks associated with antimicrobial resistance in critical care patients.

GUIDELINE 4: Describe how functions provided by the practitioners in the proposed specialty
will fulfill the responsibility of the profession of pharmacy in improving the public’s health.

The vision of pharmacy states that by 2015, pharmacists will be “valued patient care providers
whom health care systems and payers recognize as having responsibility for assuring desired
outcomes of medication use.”
—Joint Commission of Pharmacy Practitioners (JCPP)*

Pharmacists have a responsibility to the American public to ensure that medications are used
appropriately and desired medication use outcomes are attained. Achieving the JCCP vision will
require expansion in the number of specialized pharmacists with the knowledge, skills, and
abilities to manage the complex medication needs of critically ill and injured patients.
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Pharmacists specializing in critical care have unique knowledge and skill sets that enable them
to assume the role of the pharmacotherapy expert for critically ill and injured patients.23

As drug therapy experts, clinical pharmacists have a responsibility to the public to improve
health by ensuring optimal medication outcomes with limited adverse events and to prevent
medication errors and toxicity. In specialized critical care practice, the critical care pharmacist is
the team member who collaboratively monitors, defines, and adjusts patients’
pharmacotherapy; works to identify and solve therapeutic problems; participates in
multidisciplinary care rounds; interprets laboratory, clinical, and technological data; and leads
antibiotic stewardship efforts.

Critical care pharmacists’ specialized roles, functions, and contributions to patient care are well-
documented in the literature. In a landmark trial by Leape et al., pharmacist participation in
multidisciplinary rounds was found to reduce preventable ADEs associated with errors in
medication orders by 66 percent to 3.5 adverse events per 1,000 patient days. The results of
the trial demonstrate the benefit of having critical care pharmacists engaged in
multidisciplinary teams in the ICU.® This trial has since helped to promote the development of
new research that looks beyond the traditional dispensing roles of the pharmacist and analyzes
the outcomes pharmacists can have on enhancing patient outcomes in the critical care unit by
collaborating with prescribers and other care providers and being directly involved in the
ongoing formulation of patient care decisions.

In Kim et al., the benefits of incorporating a critical care pharmacist on multidisciplinary rounds
were examined.”’ This retrospective cohort study examined 112 hospitals and 107,324 patients
who were admitted to Pennsylvania hospitals. Hospitals were stratified based on intensity of
staffing and use of a multidisciplinary care team. The results showed that hospitals with rounds
in the ICU involving a multidisciplinary care team were associated with a 16 percent reduction
in mortality of critically ill patients compared with hospitals that did not use a multidisciplinary
care team.

Critical care units have the highest prevalence of multidrug-resistant infections in a hospitals.*?
Critical care pharmacy specialists take an active role in the antimicrobial stewardship team by
ensuring appropriate empiric antibiotic therapy is started and de-escalation occurs when
culture results are known. By ensuring antibiotics are appropriately initiated, maintained, and
then stopped, critical care pharmacists can prevent increasing resistance in critical care units
and improve patients’ likelihood of survival.
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Critical care pharmacists serve as practice leaders within their institutions, organizations and
within the profession. They often serve as preceptors for advanced pharmacy practice
experiences (APPEs), introductory pharmacy practice experiences (IPPEs) and, PGY1 and PGY2
residency experiences. A new specialty in critical care would further the BPS mission: “to
improve patient care through recognition and promotion of specialized training, knowledge,

and skills in pharmacy and specialty board certification of pharmacists.”*®

BPS specialty
certification is not only the pharmacist’s path to advancement in contemporary medicine but
also a roadmap for pharmacists who desire to gain additional training and knowledge to
differentiate themselves from pharmacists in general or other specialty practices. By achieving
certification, pharmacists acquire a tool that provides assurance of their specialized knowledge

and skills to other health professionals, stakeholders, and society.

GUIDELINE 5. Describe the reasons why the needs as described above are not or cannot be
met by pharmacists who do not have specialized education and training.

To meet the pharmacotherapeutic needs of critically ill and injured patients, critical care clinical
pharmacists apply specialized knowledge, skills, and training as vital members of the
multidisciplinary critical care team. They have in-depth knowledge about critically ill patients
and contribute to the care and monitoring of these patients. Pharmacists specializing in the
care of critically ill and injured patients perform functions that cannot be adequately
performed by pharmacists in general practice; such pharmacists have not acquired the
specialized knowledge and skills in areas that distinguish critically ill patients from those who
are not critically ill, such as predicting and managing important alterations in pharmacokinetic
parameters and pharmacodynamic responses to medications. Entry-level practitioners lack
training in the interpretation and use of clinical and technological data from devices used in
critical care that are not utilized in other areas of practice. The fundamental knowledge and
experience required to provide specialized pharmaceutical care to critically ill patients is not
obtained through entry-level education or PGY1 residency training.

The 2007 ACPE standards and guidelines for Doctor of Pharmacy programs include no specific
curriculum standards for incorporating critical care medicine in pharmacy programs.” As a
result, many pharmacy schools do not offer or require critical care courses. An entry-level
pharmacist lacks the breadth and depth of specialized knowledge and skills to adequately
provide specialized pharmaceutical care to critically ill and injured patients.

PGY1 residency programs offer advanced training across many areas of pharmacy practice to

pharmacists. These programs are required to provide diversity and variety of experiences
across different therapeutic areas and populations of patients, but not all PGY1 programs offer
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their residents an opportunity to work with critical care patients.30 While PGY1 residencies
advance the pharmacist’s competence beyond entry-level practice, they are not intended to
produce specialty trained graduates. Without further training, neither a pharmacist in general
practice nor a PGY1 residency graduate would have the specialized knowledge, skills, and
experience to enable them to appropriately manage patients with critical care pharmacy needs.

GUIDELINE 6. Describe in detail how the needs as described above are not or cannot be met
by pharmacists in those pharmacy specialties already recognized by BPS.

Critical care clinical pharmacists serve as vital members of the critical care interprofessional
team. They have in-depth knowledge about pharmacotherapeutics in critically ill patients.
Critical care pharmacists contribute to the clinical care and monitoring of the critically ill and
perform functions that cannot be adequately performed by pharmacists in other BPS-
recognized specialties. All pharmacists are educated to obtain, interpret, and evaluate patient
information to appropriately manage drug therapy, assess the need for treatment and/or
referral, and identify patient-specific factors that affect health, pharmacotherapy, and/or
disease management. However, critical care pharmacy specialists have refined and expanded
these skills with emphasis in critical care, often through additional training, experience, and
credentials, and they more frequently perform specialized functions in caring for patients who
are critically ill.

Within the medical profession, it is recognized that the base of knowledge and skills in medicine
far exceeds an individual’s ability to master every facet of medicine. Currently physicians may
become certified in any of 145 medical specialties or subspecialties. Among the specialties in
medicine, overlap is apparent in many areas. In critical care, the specialties of anesthesiology,
emergency medicine, internal medicine, and obstetrics and gynecology all have subspecialties
in critical care.®! This seeming overlap is unavoidable given the complexities of care for critically
ill and injured patients. Likewise, in pharmacy, the breadth and depth of knowledge exceed an
individual’s ability to master content and skills at an advanced level in all areas of practice and
pharmacotherapy. Specialty pharmacy practice in critical care is distinct from other BPS
specialties in its emphasis on medication use in critically ill and injured patients that requires
substantial specialized knowledge, skills, and abilities working within a distinct and unique
patient population.

Similar to the overlap seen among medical specialties, some overlap in domains exist between
the proposed critical care specialty and other BPS-recognized specialties, particularly
pharmacotherapy. The differences, however, are significant. The specialized knowledge and
functions performed by the critical care pharmacy specialist differs substantially from those of

11/15/2012 Page 25 of 441



the pharmacotherapy specialist because of the depth of knowledge in the care, monitoring, and
treatment of critically ill and injured patients.

While there are some similarities between the tested material on the Board Certified
Pharmacotherapy Specialists (BCPS) exam and the domains of critical care pharmacy, there are
major differences as well. It is important to acknowledge that the BCPS exam is designed to test
knowledge and understanding across a broad spectrum of therapeutic areas and patient
populations. It cannot deeply focus on specific areas to ensure a specialty level of knowledge,
skills, and functions. Since the BCPS exam is designed to assess knowledge and skills in
pharmacotherapy broadly, and not in any one specific area, pharmacists who are board
certified in pharmacotherapy without additional training or education cannot effectively meet
the needs of critically ill patients.

GUIDELINE 7. Describe the reasons why the needs as described above are not or cannot be
met by other health professionals.

Other highly educated and competent health care professionals, including those specializing in
critical care medicine, are unable to meet the needs and mitigate medication-related risks in
the care of critically ill and injured patients. Their scopes of practices and responsibilities may
require attention to other aspects of the patients’ evaluation, diagnosis, and care thereby
drawing focus away from the details of pharmacotherapeutic management, potential
alterations in medication response, drug interactions, and medication compatibility. The
education and training of other health professionals, although extensive for some, does not
provide the depth and breadth of pharmacotherapeutic knowledge and skills required for the
care of critically ill and injured patients that is possessed by pharmacists in critical care specialty
practice.

Health professional programs that require focus in other areas of patient management,
diagnosis, and care may de-emphasize pharmacology and therapeutics in order to maintain
capacity for other content. The World Health Organization investigated why patients
sometimes are prescribed ineffective or unnecessary pharmacologic treatment. Investigators
determined that many medical school programs rely on transferring drug knowledge through
personal experiences instead of teaching students pharmacotherapeutic principles to
determine the best therapeutic drug choice.* For example, pharmacology lectures within
physician assistants programs aim to provide the “big picture,” by focusing on general ADEs
and monitoring parameters associated with specific classes of drugs rather than the
interactions and ADEs associated with individual drugs.>® These health professionals serve other
vitally important functions as part of the interprofessional critical care team. The critical care
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pharmacist brings expertise in pharmacology, pharmaceutics, therapeutics, pharmacokinetics,
and pharmacodynamics. This, coupled with training and experience in applying this knowledge
to the critically ill patient, is unique among the professionals that comprise the ICU team.
Critical care pharmacy specialists have the unique ability to inform medication-related decisions
to meet the needs of critically ill and injured patients, therefore enabling the health care team
to work collaboratively to improve therapeutic outcomes and medication safety.

GUIDELINE 8. If these needs are currently being met by other areas of pharmacy practice, or
by other health professionals, describe how these needs can be met more effectively by
pharmacists in the proposed specialty.

More than five million people become critically ill or critically injured in the United States each
year. The life-and-death needs of critically ill and injured patients are complex. These needs are
dictated by the patient’s current problem and underlying conditions, which can be dynamic and
strongly influence how drugs act and interact due to alterations in pharmacokinetics and
pharmacodynamics. The knowledge and skills required to perform the specialized functions of
critical care pharmacy practice are highly specific and specialized. While there is some overlap
among BPS-recognized specialty areas, the needs of critically ill and injured patients who are at
heightened risks for medication errors, adverse events, hospital-acquired infections, and other
complications are significant and growing.

Pharmacists in other specialties and with generalized knowledge and skills defined by Doctor of
Pharmacy programs and licensure lack the required expertise and skills to meet these needs.
Likewise, other health professionals lack the depth and breadth of pharmacotherapy in critically
ill and injured patients to meet society’s needs in critical care. The specialized knowledge and
functions, supported by societal needs and strong demand, are sufficiently unique to support
recognition of critical care pharmacy practice as a distinct specialty. Given the predicted
increase in unmet public health needs, it is clear that high-quality care for critically ill and
injured patients will require the full application of specialized knowledge and skills of today’s
critical care clinical pharmacist and those who would seek specialty recognition in critical care
pharmacy.

Pharmacists who have not obtained the specialized knowledge or developed and refined the
required skills in critical care practice cannot adequately provide the specialized care required
by critically ill and injured patients, nor are they prepared to manage patients who may acutely
decompensate. Many of the medication errors and predictable ADEs that do occur in critically ill
patients occur at the hands of highly competent, well-trained intensivists, pharmacists, nurses,
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and other health professionals whose training and education do not include the specialized
pharmacotherapy knowledge and skills of the critical care clinical pharmacist.l'3

Specialists in critical care pharmacy who have completed advanced training possess specialized
knowledge, skills, and abilities to adeptly manage and make recommendations for critically ill
patients. Critical care pharmacists can better meet the needs of critically ill and injured patients
and improve health care quality.
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CRITERION B: Demand

The area of specialization shall be one in which there exists a significant and clear
health demand to provide the necessary public reason for certification. This
criterion emphasizes DEMAND.

BPS defines DEMAND as a willingness and ability to purchase the services of a
Board Certified Pharmacist.

Demand for Critical Care Pharmacist Services

Each year in the United States, five million patients of all ages become critically ill or are
critically injured and require intensive care through traditional, surgical, or specialty ICUs in
hospitals, trauma centers, and health systems. The care provided has life-and-death
consequences. To accurately, safely, and skillfully manage and deliver care to these patients,
health professionals with specialized knowledge and experience work in interprofessional
teams to assimilate clinical and technological information and develop and refine treatment
plans. Medication therapy is a central component to the care of critically ill and injured
patients who sometimes require specialized pharmacologic or technological interventions to
maintain blood pressure, respiration, nutrition, and other homeostatic functions, in addition to
the patient’s primary condition. The critical care pharmacy specialist brings a deep
understanding of pharmacotherapeutics in critically ill patients that includes the important
alterations in pharmacokinetic and pharmacodynamic properties and the ability to adeptly
interpret and apply clinical, biochemical, and technological data to monitor response.
Pharmacists with the expertise to perform these functions and skills are central to
interprofessional critical care teams.

The demand for critical care pharmacy specialists has grown steadily over the past 20 years,
with a sharp increase since the turn of the century, concurrent with the enhanced emphasis on
improving health care quality.1 Demand can be expressed in terms of requests for services from
health systems, other health professionals, and society. It also can be reflected in employment
trends and surveys that document increased demand for pharmacists who provide care to
critically ill and injured patients, along with increases in specialized residency programs
designed to train critical care pharmacy specialists.
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GUIDELINE 1. Include statements of support by stakeholder organizations and other entities,
other than petitioners, that attest to the demand for pharmacists with training and
knowledge to provide services in the proposed specialty. Stakeholder organizations can
include non-pharmacist health professional organizations, public and private health care
entities, and consumer organizations.

Appendix B-1 provides statements from the following individuals and organizations that attest
to the demand for pharmacists with training and knowledge to provide services in critical care
pharmacy practice:
= Derek Angus, MD, MPH, FRCP, University of Pittsburgh Medical Center and School of
Medicine
= Margaret Clapp, MS, MDiv, RPh, Chief Pharmacy Officer, Massachusetts General
Hospital, a Partners Healthcare affiliate
= Jon Horton, PharmD, Regional Director of Pharmacy, University of Pittsburgh
Medical Center

= Judith Jacobi, PharmD, FCCM, FCCP, DPNAP, BCPS, Indiana University Health
Methodist Hospital, Past President SCCM
= |nstitute for Safe Medication Practices: Michael Cohen, RPh, MS, ScD

= Roundtable on Critical Care Policy: Bradley Poss, MD, Chairman of the Board
= Society of Critical Care Medicine: Clifford S. Deutschman, MD, MS, FCCM, President

Key points within these letters of support speak to the demand for critical care pharmacists
practicing at the specialty level. A brief summary of each letter is outlined below.

The Roundtable for Critical Care Policy is an organization that provides a forum for leaders in
critical care and public health to advance a common federal policy agenda designed to improve
the quality, delivery, and efficiency of critical care in the United States. The Roundtable brings
together broad stakeholders including renowned critical care clinicians, patient groups,
academia, public health advocacy interests, and industry. In their letter of support, Chairman of
the Board, Dr. Bradley Poss speaks to the demand for critical care pharmacists on ICU care
teams: “The care delivered in the ICU is technology-intensive, treatment is unusually complex
...and outcomes have life or death consequences. Clinical pharmacists that are skilled and
experienced in critical care are vital in managing both the pharmacotherapy and nutritional
needs of patients of all ages with severe illness and injury.” He concludes: “...pharmacists that
complete the proposed critical care training requirements are a valuable asset to ICU care teams
and enhance the quality of care delivered to patients. We strongly support the specialty
certification for critical care pharmacists.”
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On behalf of the Society of Critical Care Medicine (SCCM), President Clifford Deutschman
expresses the society’s support for the recognition of critical care pharmacy practice as a
specialty. In his letter, Dr. Deutschman describes the important role critical care pharmacists
serve in patient care, and in leadership in SCCM, practice, and research. He concludes: “The
leadership of the Society of Critical Care Medicine recognizes the important contributions of
Critical Care Pharmacists to the care of critically ill and injured patients through their safe and
effective use of specialized medications and also their contributions to our organizational
activities, the education of their peers and critical care multiprofessional colleagues, and
research.”

Dr. Derek Angus is a board certified critical care physician and Professor of Critical Care
Medicine at the University of Pittsburgh Medical Center. He speaks directly to the demand for
critical care pharmacists in his Level 1 trauma and academic medical center, which has more
than 600 beds, including 20 percent of which are dedicated to intensive care. “The care of
critically ill patients is delivered by multidisciplinary teams, which include pharmacists with
training dedicated to this uniquely complex patient population.... We are actively seeking out
mechanisms to increase the availability of pharmacists with critical care knowledge and training
in our ICUs. Recognition of the specialization of pharmacists with this skill set would well serve
this growing and ongoing need.”

The Institute for Safe Medication Practices (ISMP) educates the health care community and
consumers about safe medication practices and medication error prevention. In ISMP’s letter of
support, Dr. Michael Cohen emphasizes the increased risk of inadvertent misuse and patient
harm, resulting directly from the “high alert” status of critical care drugs and drug categories
and the way that drugs are utilized in critical care. He speaks to the demand for critical care
pharmacy specialists from a patient safety perspective. “Certification will...help to optimize
outcomes of critically ill patients by assuring employment of evidence-based drug therapy,
performing drug therapy monitoring and quality improvement activities to enhance the safety
and effectiveness of medication use. [ISMP] sincerely believes that board certification for critical
care pharmacy practice is a necessary step in assuring competent individuals to carry out these
important safety functions.”

Dr. Judith Jacobi, from the University of Indiana Methodist Hospital, is the Past President of the
SCCM. She strongly supports specialty recognition for critical care pharmacists, addressing
demand from her dual perspectives of interprofessional organization leadership and Level 1
trauma center practice. Dr. Jacobi states, “As a Past-President of SCCM, | can attest to the
important roles held by Critical Care Pharmacists within this organization and at the bedside.
With regard to recognition of specialized pharmacists as fellows of SCCM, she says “...the lack of
standardized board certification credentials (for specialized critical care pharmacists) as a
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starting point for application is different from our physician and nurse peers. Availability of
board certification in critical care pharmacy as a credential would lead to a requirement that
candidates for fellowship demonstrate this minimum standard. She concludes: “...certification
would be beneficial to differentiate the practitioner who is prepared to meet the needs of
complex populations and facilitate credentialing for advanced roles in drug therapy
management.”

As the Regional Director of Pharmacy for the University of Pittsburgh Medical Center, Dr. Jon
Horton speaks to the demand as an employer of critical care clinical pharmacists: “There is a
definable knowledge and skill set unique to the training and/or experience that is desired for
pharmacists providing clinical pharmacy services to these critically ill patients. Specialization by
board certification provides a means for recognizing clinical pharmacists who possess these
desirable characteristics. We have made substantial efforts to provide a unit-based critical care
[pharmacist] for each of our ICUs, and currently have 7 dedicated unit-based pharmacists.”

Margaret Clapp, Chief Pharmacy Officer of Massachusetts General Hospital, speaks to the
demand for critical care pharmacists and specialty recognition broadly. As an employer, she
writes: “The level of care provided in the contemporary ICU setting...and the number of ICU beds
as a proportion of total beds has also increased nationally, [creating] a very real and continuing
demand for clinical pharmacists with specialized training and experience in critical care to meet
this need. An external validation process for specialty recognition that can be offered by BPS
board certification would be valuable to identify those clinical pharmacists that have the
requisite knowledge and experiences to fill this important role. This specialty recognition will be
a valuable credential for prospective employers, other members of the patient care team in the
ICU, and to patients and their families.

These statements are representative of the demand, support, and acceptance of critical care
pharmacist specialists nationwide. They further substantiate the widespread and growing
demand for the professional services of these specialized practitioners and support recognition
of critical care pharmacy practice as a specialty.

In addition to these formal letters of support, 113 employers of critical care pharmacists
expressed their support of specialty recognition of critical care pharmacy practice by voluntarily
signing the petition. Of these, 73 are directors of pharmacy and 40 are critical care pharmacists
with hiring responsibilities. Appendix B-2 contains the list of pharmacy administrators who
chose to sign in support of the proposed specialty recognition of critical care pharmacy
practice.
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GUIDELINE 2. Include estimates of positions for pharmacists with specialized training and
knowledge in the proposed specialty that are currently filled and those that are currently
unfilled. Identify these positions by practice settings. Describe the sources and methods used
to determine these estimates.

In an effort to estimate the number of positions for pharmacists with specialized training and
knowledge in critical care practice and the demand for specialty certification in this area, the
petitioning organizations conducted a Critical Care Pharmacist Employer Survey that was
fielded to directors of pharmacy in hospitals and health systems. The survey instrument is
attached as Appendix B-3. In addition, this same survey was embedded into a Critical Care
Pharmacist Survey, to ascertain similar information among practitioner leaders who also have
direct responsibility for hiring pharmacists for critical care practice. Responses were received
from 204 employers, including 131 directors of pharmacy and 73 critical care pharmacists who
both practice and have hiring responsibilities.

Responding critical care pharmacist employers indicated that they collectively employ 1,034
FTEs to care for critically ill patients in their institutions. Employers who responded have
collectively recruited for 256 critical care pharmacists over the past 3 years and filled 95.8
percent of these positions. In making hiring decisions, 86.7 percent of responding employers
indicate that PGY2 residency training in critical care is ranked first or second among desirable
training. In addition, 29 percent require BPS or other certification.

Responding employers report 39 currently vacant positions for critical care pharmacists.
Employers further estimate that they will hire 234 to 243 additional critical care pharmacists
over the next 3 years. Looking ahead, 99.5 percent of employers who responded estimate their
demand for critical care pharmacy specialists will remain stable or grow over the next 5 years,
as shown in Figure B-1.

Figure B-1. Anticipated Growth in Demand for Critical Care Pharmacy Specialists over the
Next 5 Years (2012-2017)
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These survey results demonstrate a consistent and growing market for critical care specialists.
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Trends in PGY-2 Critical Care Residency Programs and Positions

Among all of the PGY-2 residencies available in pharmacy, critical care accounts for the most
programs and positions. In addition, the numbers of PGY2 residency programs and positions in
critical care have increased steadily and consistently since 2008, as noted in Figure B-2. PGY2
critical care residency programs and positions available have grown from 58 programs and 79
positions in 2008 to 99 programs with 122 available positions in 2012.

Figure B-2. Growth in Number of PGY2 Specialized Residencies in Critical Care, 2008-2012
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GUIDELINE 3. Include estimates of filled and unfilled positions in each of the past three (3)
years in order to demonstrate a sustained or increased demand for pharmacists with
specialized knowledge and training. Describe the sources and methods used to determine
these estimates.

Employer demand as evidenced by the number of filled and unfilled positions for specialized
critical care pharmacist services can be documented by evaluating the following:
= Petitioning organizations’ Critical Care Pharmacist Employers Survey
=  Online employment searches
= Trends in PGY2 critical care residency training programs
=  Employment opportunities for pharmacists that appear in selected pharmacy journals
and in online employment sites for pharmacists.
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Demand for Critical Care Pharmacist Specialists
The Critical Care Pharmacist Employer Survey conducted by the petitioning organizations in
August 2012 and searches via a national employment web site revealed numerous available
positions for critical care pharmacist specialists and an active recruiting environment:

= Searches on a national employment web site aggregator (www.indeed.com) on

September 11, 2012, yielded 92 open positions for pharmacist specialists in critical care
under active recruitment. Search terms included combinations of “critical care

n u

pharmacist,” “ICU pharmacist,” “critical care,” and “pharmacist.”
=  The Critical Care Pharmacist Employer Survey conducted by the sponsoring
organizations reveal 39 critical care pharmacist positions are currently vacant among the

practices represented by the survey respondents.

Advertisements for Critical Care Pharmacists.

Employer demand for specialized critical care pharmacy services can be documented by
tabulating the number of advertisements for employment opportunities for critical care
pharmacists that appear in selected pharmacy journals and in online employment sites. Figure
B-3 details the numbers and sources for critical care pharmacist employment advertisements
published from July 1, 2009, through December 31, 2011.

Figure B-3. Critical Care Pharmacist Employment Advertisements

Organization Number of Number of
Advertisements for Advertisements for
Critical Care PGY-2 Critical Care
Pharmacists Residencies
ACCP 2009 237 NA
ACCP 2010 286 NA
ACCP 2011 256 NA
Total ACCP Advertisements 804
ASHP 2009 34 NA
ASHP 2010 28 NA
ASHP 2011 24 24
Total ASHP Advertisements 86 24
TOTAL ADVERTISEMENTS 890 24
from January 1, 2009 —
December 31, 2011
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The petitioning organizations did not differentiate practice functions requested by the
employer in these advertisements; however, all advertisements specifically called for a critical
care pharmacist. A total of 890 positions were listed during the 3-year period, with a
cumulative increase in demand of 3 percent from 2009 through 2011.

The number of positions is probably underestimated for two reasons. First, it is not possible to
estimate or make accurate assumptions concerning other methods employed to recruit critical
care pharmacy specialists, such as internal placements, word-of-mouth advertising, networking,
or use of professional search firms. Second, professional recruiting efforts have shifted from
published media (e.g., journals, newsletters) to electronic communication vehicles (online
recruiting), where historical records are not maintained when these positions have been filled.
It is highly likely that positions advertised in the past 3 years have been increasingly electronic,
and have not been adequately captured.

The demand for critical care pharmacist specialists’ knowledge, skills, and abilities has increased
consistently over the past 20 years. Employer data show a consistent demand over the past 3
years and increasing forward over the next 5 years. Increases in the number of critical care
specialty residency programs and positions provide additional evidence of this demand as
employers create residency programs to meet clinical needs and expand the number of
pharmacists with the specialized knowledge and skills of a critical care pharmacist specialist.

Of 204 employers who responded to the Critical Care Pharmacist Employer Survey, 66 percent
indicated that if BPS approves the proposed specialty in critical care pharmacy practice, they
would be “highly likely,” “likely,” or “somewhat likely” to require the specialty credential for the
critical care pharmacist specialists who work in their institutions; furthermore 113 employers
chose to sign in support of this petition to recognize critical care pharmacy as a specialty.

! Dager W, Bolesta S, Brophy G, et al. PRN Opinion Paper. An opinion paper outlining recommendations for training,
credentialing, and documenting and justifying critical care pharmacy services. Pharmacotherapy. 2011;31(8):135e-175e.
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CRITERION C: Number and Time

The area of specialization shall include a reasonable number of individuals who
devote most of the time of their practice to the specialty area. This criterion relates
to the NUMBER of practitioners and the amount of TIME spent in the practice
of the specialty.

The data sources for determining the number of pharmacists in critical care pharmacy practice
and the time spent in this specialty area are outlined below:
= The Report of the Role Delineation Study of Critical Care Pharmacy, conducted by
Professional Examination Service on behalf of BPS.
= An analysis of membership records of ACCP and ASHP, and membership statistics from
SCCM.
= Results of a survey of pharmacists who practice in critical care pharmacy practice as
identified by the petitioning organizations; the Critical Care Pharmacists Survey was
fielded to 2,928 pharmacists in August 2012.
= Results of a membership survey, conducted by ACCP in March 2011, on the topic of
Recognition of New Pharmacy Specialties.

GUIDELINE 1. Estimate the number of pharmacists currently practicing in the proposed
specialty. Identify the types of practice settings for these pharmacists (e.g., academic,
hospital, managed health care, community). Describe the sources and methods used to
determine these estimates.

Specialty practice in critical care pharmacy has grown substantially, and PGY2 residency
programs have produced increasing numbers of critical care pharmacists with specialized
knowledge and skills over the past 5 years (2008 to 2012). During this period, the number of
critical care residency positions available increased from 79 to 122.*

To determine the number of practitioners who identified themselves as practicing in critical
care pharmacy, an analysis of membership records from ASHP and ACCP was completed. The
petitioning organizations identified 2,928 individuals currently working in critical care pharmacy
practice after removing duplicate entries among membership records of both organizations. In
addition, SCCM reports 1,500 pharmacist members.
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The of Critical Care Pharmacists Survey was developed by the petitioning organizations to
obtain quantitative information about the demand for critical care specialists, the amount of
time dedicated to critical care practice, and the education and training of those practicing in the
specialty. The survey was fielded in August 2012 to 2,928 individuals identified through analysis
of the sponsoring organizations’ membership database records. The survey yielded 504
responses, a response rate of 17.2 percent. Of these, 476 responses are from pharmacists who
practice in critical care. A copy of the survey instrument is attached as Appendix C-1. More than
250 pharmacists took the initiative to sign the online petition in support of recognition for the
critical care pharmacy specialty.

More than 91 percent of critical care pharmacists responding to the Critical Care Pharmacists
Survey report that they practice in the area of critical care specialization as defined below:

Definition of Critical Care Pharmacy Practice

Critical care pharmacy practice specializes in the delivery of patient care services by
pharmacists, as integral members of interprofessional teams, working to ensure the safe and
effective use of medications in critically ill patients. The practice requires informed, rapid
assessment of clinical data for patients whose pharmacokinetic and pharmacodynamic
parameters differ substantially from the non—critically ill patient. Pharmacists in this practice
are required to review, analyze, and frequently reassess multifaceted clinical and technological
information to make reasoned decisions for highly dynamic patients with life-threatening
conditions and complex medication regimens.

In 2011, ASHP conducted a national survey of pharmacy directors at general and children’s
medical-surgical hospitals in the United States to evaluate pharmacy practice in hospital
settings. The survey assessed various specialty areas and reported the amount of time that
pharmacists are assigned to provide care to defined patient populations. Unpublished data
show that pharmacists within health systems are assigned to critical care most frequently.2
Based on the 2011 ASHP national survey, pharmacists are assigned to critical care in 68.8
percent of hospitals,? up from 65.4 percent in 2009.>

Based upon survey results, membership records evaluated, and the estimated percentages of
pharmacists who join professional organizations, we estimate that a total of 6,000 to 7,000
pharmacists are currently engaged in specialized critical care pharmacy practice.

This number is likely underestimated because not all pharmacists in critical care practice are
members of ACCP, ASHP, APhA, SCCM, or other organizations; however, we believe that those
pharmacists who are more professionally engaged are more likely to pursue specialty
recognition.
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Critical care pharmacists practice in a vast array of critical care settings including academia,
hospital or health system intensive care units (ICUs), as a residency director, or in hospital
administration.

In the Report of the Role Delineation Study of Critical Care Pharmacy, respondents were asked
to indicate the type of hospital setting where they provided the majority of their patient care.
Thirty-six percent of critical care pharmacists worked in a university hospital. The results from
the role delineation study are shown in Figure C-1.*

Figure C-1. Hospital Practice Settings for Critical Care Pharmacists

Practice Setting Number of Percentage
Responses
University hospital 82 36.4%
Community teaching hospital 58 25.8%
Community hospital 57 25.3%
Private teaching hospital 18 8.0%
Government hospital 9 4.0%
Other 1 0.4%
TOTAL 225 100%

In addition, the role delineation study describes surveyed pharmacists’ responses concerning
the patient populations for which they provide critical care pharmacy services. Most
respondents provide care for multiple populations. The most prevalent patient populations
served by critical care pharmacists who responded to the survey include:

= Adult medical (76.1 percent)

= Adult surgical (75.2 percent)

= Pulmonary (66.4 percent)

= Cardiology (57.1 percent)

= Neurosurgery (56.2 percent)

Patients in cardiothoracic surgery and trauma also receive care from nearly half of the
respondents. Critical care pharmacists who responded to the role delineation study survey
reported that only 5 percent of their patients were under the age of 18 years. These results are
outlined in Figure C-2.”

11/15/2012 Page 40 of 441



Figure C-2. Percentage of Patient Populations Receiving Critical Care Pharmacy Services
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GUIDELINE 2. For the pharmacists identified in Guideline 1, estimate the percentage of time

they devote exclusively to the practice of the proposed specialty. Describe the sources and

methods used to determine these estimates.

In the Critical Care Pharmacists Survey, critical care pharmacists were asked to indicate the

number of hours per week that they practiced in their critical care practice site. The results

outlined in Figure C-3 that show 56.5 percent of respondents practice 40 or more hours per

week at their critical care practice site.

Figure C-3. Hours Worked Per Week in Critical Care Practice Site
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In addition, the Critical Care Pharmacists Survey asked pharmacists to quantify the average
weekly percentage of time devoted exclusively to providing direct patient care and services
according to the definition of Critical Care Pharmacy Practice. Of the respondents, 355
pharmacists (74%) report spending more than 50% of their time dedicated to direct patient
care at the specialty level. The results are outlined in Figure C-4.

Figure C-4. Percent of Time Devoted Exclusively to Providing Direct Patient
Care and Services According to the Definition of Critical Care Pharmacy Practice
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In the Report of the Role Delineation Study of Critical Care Pharmacy, results show that
respondents are highly engaged in the specialty of critical care pharmacy with an average of 72
percent of work time spent providing pharmacy services to critically ill patients. An average of
64 percent of work time was spent providing direct patient care.’

GUIDELINE 3. Estimate the number of pharmacists who would likely seek board certification
in the proposed specialty during the first five years in which board certification would be
available. Describe the sources and methods used to determine these estimates.

To estimate the number of pharmacists who would likely seek board certification in critical care
pharmacy, we evaluated data from membership surveys conducted by the petitioning
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organizations jointly and independently, along with anticipated numbers of PGY2 residency
graduates.

ACCP conducted a survey of their membership in March 2011 to assess opinions regarding the
recognition of new specialties (see Appendix C-2). Respondents indicated that a specialty
certification in critical care pharmacy was necessary to appropriately certify clinical pharmacy
practitioners. Of the 1,099 respondents who are currently board certified, 56 percent believed
that new BPS specialty certification is needed to appropriately recognize and credential clinical
pharmacy practitioners in critical care practice. The survey also showed that 53.6 percent of the
724 respondents that were not currently board certified also agree that BPS specialty
certification in critical care pharmacy practice is needed. Finally, the survey found that 350
respondents (120 who are not yet certified in any specialty and 230 who are currently board
certified in another specialty) would seek specialty recognition in critical care if offered by BPS.

The Critical Care Pharmacists Survey also asked respondents to indicate how likely they would
be to pursue critical care specialty recognition within the next 5 years if the petition to
recognize critical care pharmacy practice is approved by BPS. A total of 87 percent indicated
that they would be “highly likely,” “likely,” or “somewhat likely” to pursue specialty recognition
in critical care (Figure C-5).

Figure C-5. Likelihood of Pursuing Specialty Recognition within the Next 5 Years
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As described in Criterion B, PGY2 critical care residency programs have the capacity for 122
graduates annually. Individuals who complete specialized residency training in critical care
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would be likely to pursue specialty recognition, yielding 600 potential candidates over the next
5 years.

Since the Critical Care Pharmacists Survey was disseminated only to individuals who were
members of certain organizations, the number of critical care pharmacists who would seek
certification for critical care as a specialty is probably underrepresented. The growth and
number of residency programs in critical care pharmacy show an increased need for
certification of pharmacists who are practicing at the specialty level to care for critically ill
patients. Recognition of critical care pharmacy practice as a BPS-recognized specialty has broad
acceptance within the profession and will certainly increase the numbers of individuals who are
likely to seek certification.

! American Society of Health-System Pharmacists. Residency Matching Program—Match Statistics. Available at:
http://www.natmatch.com/ashprmp/aboutstats.html. Accessed September 11, 2012.

% American Society of Health-System Pharmacists. 2011 ASHP National Survey of Pharmacy Practice in Hospital Settings.
Unpublished data.

® pedersen CA, Schneider PJ, Scheckelhoff D. ASHP national survey of pharmacy practice in hospital settings: monitoring and
patient education—2009. Am J Health Syst Pharm. 2010;67:542-58.

* Professional Examination Service on behalf of the Board of Pharmacy Specialties. Report of the Role Delineation Study of
Critical Care Pharmacy. Washington, DC: Board of Pharmacy Specialties; April 2012.

> Dager W, Bolesta S, Brophy G, et al. PRN Opinion Paper. An opinion paper outlining recommendations for training,
credentialing, and documenting and justifying critical care pharmacy services. Pharmacotherapy. 2011;31(8):135e-175e.
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CRITERION D: Specialized Knowledge

The area of specialization shall be based on specialized knowledge of one or more of
the pharmaceutical sciences and the biological, physical, behavioral, and administrative
sciences which underlie them. Procedural or technical services and the specific
environment in which pharmacy is practiced are not applicable to this criterion. This
criterion relates to SPECIALIZED KNOWLEDGE.

Specialized practice in critical care pharmacy requires the acquisition and application of
specialized knowledge to meet the complex medication management needs of critically ill and
injured patients and to perform the specialized functions detailed in Criterion E (Specialized
Functions). Critical care pharmacy specialists obtain this knowledge through a variety of means,
which are discussed in detail under Criterion F (Education and/or Training) and Criterion G
(Transmission of Knowledge).

The specialized knowledge of pharmaceutical sciences required for specialty practice in critical
care pharmacy is outlined below in Guideline 1. Guideline 2 associates this knowledge with the
biological, physical, and behavioral sciences. Guidelines 3 and 4 explain how the specialized
knowledge applied by the critical care pharmacy specialist differs from that of the general
practice pharmacist and of pharmacists practicing in other recognized specialty areas of
pharmacy practice.

BPS commissioned a role delineation study to describe and empirically validate the domains,
tasks, and knowledge that comprise specialty practice in critical care pharmacy. The complete
Report of the Role Delineation Study of Critical Care Pharmacy is attached as Appendix D-1.

Domains of Critical Care Pharmacy Practice
The role delineation study identified and validated the domains of specialty practice in critical
care pharmacy and the knowledge areas associated with each domain. The domains are:

= Domain 1: Clinical Skills and Therapeutic Management
Tasks related to the comprehensive management of a critically ill patient including
collecting, interpreting, and integrating pertinent clinical data; and designing,
implementing, monitoring, and modifying patient-specific plans of care for critically ill
patients in collaboration with the health care team.

= Domain 2: Practice Administration and Development
Tasks related to advancing critical care pharmacy practice establishing, implementing,
and monitoring systems and policies to optimize the care of critically ill patients.
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= Domain 3: Information Management and Education

Tasks related to retrieval, generation, interpretation, and dissemination of knowledge
related to critical care pharmacy, and the education of health care providers and

trainees.

Criterion D documents the areas of specialized knowledge required for specialized practice in

critical care pharmacy. To perform the required functions, critical care pharmacy specialists

must attain specialized knowledge in each of the three domains. This knowledge is unique or

required at a deeper level in comparison with the knowledge required by pharmacists in

general practice or in other BPS-recognized specialties. The Report of the Role Delineation Study
of Critical Care Pharmacy lists 43 areas of knowledge identified within the three domains that
comprise critical care pharmacy. These domains and areas of knowledge are listed in Table D-1.

Table D-1. Specialized Knowledge Unique to or Applied with Greater Emphasis and/or Depth
by Critical Care Pharmacy Specialists

Domain of Critical Care
Pharmacy Practice

Knowledge Unique or Required with Greater Emphasis/Depth by Critical
Care Pharmacy Specialists

Domain 1: Clinical Skills and
Therapeutic Management

= Diagnosis, pathophysiology, epidemiology, risk factors, and treatment of
conditions in critically ill patients in the following therapeutic areas: pulmonary,
cardiovascular, neurology and neurological injuries, psychiatry, renal, hepato-
gastrointestinal, immunology, endocrine, hematology, infectious diseases,
toxicology, and surgery

= Sedation, analgesia, delirium, and neuromuscular blockade
= Nutrition support in the critically ill patient

= Alterations of pharmacodynamics and pharmacokinetics in the critically ill (e.g.,
effects of hypothermia, mechanical ventilation, volume resuscitation, organ
dysfunction)

=  Drug interactions and adverse drug events common in critical care
=  Pharmacoeconomics (e.g., cost effectiveness, cost minimization)

= Sepsis/SIRS

=  Advanced Cardiac Life Support (ACLS) principles

= Devices commonly utilized in critical care (e.g., balloon pump, left ventricular
assist device, cooling devices, extracorporeal membrane oxygenation)

=  Procedures commonly performed in critical care (e.g., bronchoscopy, central
line placements, intubation, therapeutic hypothermia)

=  Renal replacement therapy
=  Mechanical ventilation principles and monitoring techniques

= (Critical care monitoring techniques (e.g., hemodynamic, neurologic,
cardiovascular)

= Impact of alterations in anatomy and physiology due to trauma, surgery or
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congenital causes on medication therapy
Routes of administration for medications in critically ill patients

Routes of administration for nutrition (enteral vs. parenteral) and alterations in
absorption of nutrients in critically ill patients

Preventative and supportive care measures used in the care of critically ill
patients

Fluid, electrolyte, and acid/base management in ICU patients

Agents used for acute volume resuscitation and hemostasis (e.g., crystalloids,
colloids, blood products, hemostatic agents)

Parenteral vasoactive and inotropic agents
End of life care

Impact of critical iliness on pre-existing conditions (e.g. endocrine disorders,
cardiovascular diseases, infectious diseases, respiratory diseases)

Application of evidence-based critical care literature and clinical practice
guidelines in designing a patient-specific plan of care

Outcome indicators for pharmacotherapy of disease states common to ICU
patients

Documentation processes used for critical care pharmacy services

Domain 2: Practice
Administration and
Development

Needs assessment techniques (e.g., gap analysis, medication use survey, best
practices survey)

Metrics for evaluating quality of critical care pharmacy services (e.g., lengths of
ICU stay, mortality, cost-effectiveness)

Quality assurance and process improvement methods
Evidence-based literature supporting the value of critical care pharmacy

Application of evidence-based critical care literature in designing institutional
guidelines

Communication strategies

Resources (e.g., financial, technological, human) necessary to care for critically
ill patients

Medication safety principles pertinent to patients requiring care in the ICU

Domain 3: Information
Management and Education

Principles and methods of educating pharmacists, fellows, residents, students,
and other healthcare professionals

Techniques for educating critically ill patients/caregivers

Published documents from professional societies (e.g., American Society of
Health-System Pharmacists [ASHP], American College of Clinical Pharmacy
[ACCP], Society of Critical Care Medicine [SCCM]) regarding the education and
training of critical care pharmacists

Research design, methodology, and statistical analysis
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=  (Clinical application and limitations of published data and reports
= Regulatory/IRB requirements relative to conducting critical care research

=  Continuing professional development opportunities in critical care (e.g.,
professional organization membership, committee involvement, sources of
continuing education, mentorship)

=  Mentorship principles, techniques, and strategies
=  Medical literature publication and review process

=  QOpportunities for disseminating critical care knowledge and scholarly activity
(e.g., presentations, manuscripts, newsletters, abstracts, posters)

ICU = intensive care unit; IRB = institutional review board; SIRS = systemic inflammatory response syndrome.

GUIDELINE 1. Describe in detail the specialized knowledge of pharmaceutical sciences
required for the proposed specialty.

Patients with a broad range of diseases and conditions are managed in critical care. In addition
to the primary presenting problemes, critical illnesses and injuries affect patients’ underlying
chronic diseases and conditions, adding layers of complexity in the care of affected patients.
These patients often require complicated medication regimens and a variety of interventions to
maintain cardiopulmonary function, appropriate nutrition as well as to prevent infections and
other complications. To effectively care for patients with complex medication regimens and
take responsibility for achieving intended therapeutic outcomes, critical care pharmacists rely
on a specialized body of knowledge in the pharmaceutical sciences that is distinguished by its
breadth and depth.

The clinical management of critically ill and injured patients requires an in-depth knowledge of
the drugs used in the treatment of conditions in the following therapeutic areas: pulmonary,
cardiovascular, neurology and neurological injuries, renal, hepato-gastrointestinal,
immunology, endocrine, hematology, infectious diseases, toxicology, psychiatry, trauma, and
surgery. In-depth understanding of the diagnosis, monitoring, and management of conditions in
these therapeutic areas, along with sedation, analgesia, neuromuscular blockade, and the
management of delirium is also required.

Upon this foundation, the practice of critical care pharmacy requires a substantial depth and
breadth of knowledge regarding alterations in the pharmacodynamic responses to and
pharmacokinetic properties of drugs in critically ill and injured patients, coupled with
understanding of the impact of alterations in anatomy and physiology from trauma, surgery, or
congenital causes on medication therapy decisions. Knowledge of integrated
pharmacotherapeutic principles associated with medications and diseases managed in critical
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care—and the interplay of each with underlying conditions and dynamic clinical parameters—is
required.

Medication-specific knowledge emphasized to a greater extent in critical care pharmacy
compared with generalized or other specialty practices include renal replacement therapy,
routes of administration, compatibility of medications and nutrition (e.g., enteral versus
parenteral), and alterations in absorption and drug distribution in critically ill patients. Critical
care pharmacists in specialty practice must stay abreast of the latest information and
technology, drug interactions, and ADEs common in critical care along with pharmacoeconomic
data regarding alternative treatment strategies. Knowledge related to antimicrobial selection
and local pathogens and resistance patterns provide an important foundation for antimicrobial
stewardship functions.

Other specialized knowledge required in critical care pharmacy includes parenteral vasoactive
and inotropic agents; fluid, electrolyte, and acid/base management; agents used for acute
volume resuscitation, hemostasis, and advanced cardiac life support; and nutrition, preventive,
and supportive care measures used in the care of critically ill patients. Knowledge regarding
monitoring techniques to assess hemodynamic, neurologic, pulmonary, and cardiovascular
parameters is important for understanding and assessing clinical response and status.

Furthermore, critical care pharmacists must possess specialized knowledge regarding medical
devices commonly utilized in critical care, mechanical ventilation principles and monitoring, and
procedures commonly performed in critically ill or injured patients (e.g., bronchoscopy, central
line placements, intubation, therapeutic hypothermia).

Finally, knowledge is required regarding advance directives and end-of-life care, evidence-
based critical care literature and clinical practice guidelines, and outcome indicators for
pharmacotherapy of disease states common to patients cared for in the ICU. Implementation
and management of critical care pharmacy services requires additional knowledge regarding
the processes for developing and documenting critical care pharmacy services. Together, this
unique body of knowledge and skills enables critical care pharmacists to perform specialized
functions that fulfill unmet patient care needs.

Specialized knowledge of the pharmaceutical sciences in critical care requires a solid initial
educational foundation, which is acquired through entry-level Doctor of Pharmacy programs
and defined in the ACPE Accreditation Standards and Guidelines for the Professional Program in
Pharmacy Leading to the Doctor of Pharmacy Degree.2 Specialty practice in critical care builds
on a foundation of knowledge in medicinal chemistry, including the chemical basis of
pharmacology and therapeutics and structural activity relationships that lead to drug-target
interactions, and chemical pathways of drug metabolism, in concert with a broad
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understanding of pharmacology. Pharmacotherapeutic principles of medications used in critical
care, including mechanism of action, pharmacodynamics, pharmacokinetics, bioavailability,
bioequivalence, potential ADEs and side effects, and interactions between drug-target, drug-
drug, drug-food, and drug-lab tests underpin these pharmacists’ ability to analyze individual
patient situations and make determinations regarding drug treatment.

Patients requiring critical care often must receive medications through nontraditional routes of
administration. For example, some medications that typically are oral dosage forms need to be
delivered parenterally or through enteral feeding tubes. Knowledge of pharmaceutics and
biopharmaceutics provides important insights into compatibility and drug delivery through
varying dosage forms and their associated physical-chemical properties, which may influence
the stability of different compounds if administered concurrently. Knowledge of toxicology and
poisoning adds to this foundation.

Bloom’s taxonomy of learning states that acquiring knowledge is only the first step in the
hierarchy of cognitive learning that enables critical thinking, synthesis, and problem soIving.3
Specialized knowledge provides the foundation—the means to the desired end — enabling
pharmacists s to perform the specialized tasks and functions required to identify and solve
highly complex medication drug therapy problems.**

Critical care pharmacists in specialty practice enhance their ability to prevent, detect, or
ameliorate ADEs, through acquisition of specialized knowledge of potential ADEs associated
with medications and of combinations of medications frequently used in critically ill patients.

GUIDELINE 2. Explain fully the relationship of this specialized knowledge to the biological,
physical, and behavioral sciences.

A broad-based, in-depth, specialized knowledge of the pharmaceutical sciences described
above in Guideline 1 provides the critical underpinning of the complex knowledge in the
biological, physical, and behavioral and social sciences required to manage the acute, dynamic,
and life-threatening needs of critically ill and injured patients.

Critical care pharmacists must possess specialized knowledge in anatomy and physiology,
pathophysiology, and pathogenesis of acute and chronic diseases, and the related alterations
that occur in the presence of critical illness or injury. Use of physical, clinical, and technological
assessments and devices also must be fully understood. Critical care pharmacists must keep
abreast of advances in medical devices and technology commonly employed in the care of
critically ill patients, and they must understand how to use and interpret data from this
technology and promptly identify malfunctions. They must integrate these data with laboratory

11/15/2012 Page 50 of 441



analyses and other information to guide, monitor, and manage medication therapy and
nutrition. To ensure quality of care and minimize adverse events and errors, critical care
pharmacists must maintain specialized and up-to-date knowledge of evidence-based medicine,
clinical practice guidelines, and clinical research; they also require an understanding of systems
and processes to conduct clinical research. The ability to interpret the published literature to
determine the validity of the research methods, results, and outcomes and to make judgments
regarding the relative merits of evolving and sometimes conflicting information is a
foundational skill used routinely by the critical care pharmacist in specialty pharmacy practice
when caring for patients and collaborating with intensivists, critical care nurses, and others on
the health care team.

In the behavioral sciences, critical care pharmacists routinely draw upon theory and strategies
for effective interpersonal communication, listening, negotiation, ethical decision making,
cultural competence, and health literacy. This knowledge is essential for developing mutual
trust and collegial relationships among the health care team, and in communicating with
critically ill patients and their families or caregivers. Application of this knowledge also sustains
skills required to educate health professionals in training and others regarding the safe use of
medications in critically ill patients. Pharmacists specializing in critical care practice need to
advocate for therapeutic adjustments, advise on antimicrobial selections, and communicate
assertively and respectfully about potential medication-related problems.

Critical care pharmacy specialists need to understand comparative and relative short- and long-
term costs associated with various therapeutic options. In this regard, and in an era of
increasingly common shortages of medications used in critical care, specialized knowledge in
the bioequivalence of alternative therapeutic options is important to ensure that strategies to
provide care in the face of drug shortages or to reduce costs to the institution and/or patient
result in positive or equivalent effects on the patients’ clinical status.

Collaboration with prescribers and other members of the health care team in managing the
complex care of critically ill patients requires specialized knowledge in communication and
negotiation strategies with peers, subordinates, or superiors, as well as understanding of legal
and practical aspects of critical care pharmacy services. In addition, the critical care pharmacy
specialist must be knowledgeable regarding the methods and systems for documenting patient
care activities and plans (e.g., electronic health records, other communication systems).

The body of specialized knowledge described in Guidelines 1 and 2 provides the required

foundation for the analysis, assimilation, and problem-solving skills required by critical care
pharmacists in the care of critically ill and injured patients. As Bloom?® explains, learning is
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hierarchical. Learning and performance at high levels, such as that required for managing the
complexities of critically ill patients, begins with obtaining knowledge (i.e., learning facts) and
comprehending that knowledge. Applying the knowledge is an interim step, leading ultimately
to the ability to fully use and integrate the knowledge with other data in collaboratively
developing and refining individualized care plans for critically ill patients and engaging in clinical
research. Criterion E describes the skills and functions performed by critical care pharmacists
based on these high levels of specialized knowledge acquisition to make determinations
regarding choice of medications, management of complex conditions, and synthesis of care
plans.

GUIDELINE 3. Discuss in detail how this specialized knowledge differs from the knowledge
base of a recent graduate with a Doctor of Pharmacy degree.

An individual who has earned a Doctor of Pharmacy degree is educated to provide care in
generalized practice in a variety of patient care settings. The scope of practice defined by
licensure examination (through NAPLEX in most states) assures that a licensed pharmacist has
met the baseline, minimum standards to practice pharmacy. An earned degree from an
accredited school or college of pharmacy and licensure by examination prepare an entry-level
pharmacist to deliver pharmaceutical care in general practice better than any other type of
health professional in the U.S. health care system.

The licensure examination, by definition, sets a minimum competency standard. Specialty
certification, by contrast, serves “to demonstrate advanced knowledge and skills independent
of, and in addition to, a degree program or license.” > Board certification requires the
acquisition of specialized knowledge that prepares a pharmacist for advanced practice levels.
Functions performed by critical care pharmacy specialists, and the specialized knowledge that
support these functions, are qualitatively different from those provided by pharmacists in the
general practice of pharmacy. Compared with general pharmacy practice, pharmacists in critical
care pharmacy routinely perform many unique functions and additional functions at greater
depth or with greater emphasis than in generalized practice.

As established under Criterion A, the needs of critically ill and injured patients are complex and
dynamic. General physiologic functions are strongly influenced by critical illness and injury.
Common chronic conditions may present in patients, however, often they are associated with
complications, may further complicate acute conditions, or are likewise influenced by critical
injury and illness. Collectively, these changes alter usual and predicted drug metabolism, and
pharmacodynamic responses to medications. Entry-level Doctor of Pharmacy programs provide
neither the depth nor breadth of knowledge necessary to make clinical decisions and
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recommendations regarding medication use in critically ill and injured patients. Notably, when
dosing and medication use decisions are based on usual pharmacokinetic principles and
predicted pharmacodynamic responses—rather than specialized knowledge of the actions of
medications in critically ill and injured patients—medication errors and preventable harm have
been shown to occur. Most Doctor of Pharmacy programs do not provide in-depth education
about the differences between critically ill and non—critically ill patients, nor are critical care
pharmacy practice experiences (e.g., rotations) required as APPEs. Without additional
knowledge, skills, and experience, the graduates of entry-level Doctor of Pharmacy degree
programs are not sufficiently prepared to provide specialized care to critically ill and injured
patients.

The NAPLEX Blueprint6 (see Appendix D-2) is a list of competency statements describing the
knowledge, judgment, and skills expected of an entry-level pharmacist. The licensure
examination establishes the acquisition, comprehension, and application of basic, general
pharmacy practice knowledge, but not the analysis, synthesis, and evaluation of specialized
knowledge of pharmacotherapeutics in relation to critical illness and injury. The minimum
competency standards set by licensure fall short of the validated knowledge and expertise
required of a critical care pharmacy specialist.

Required specialized knowledge of critical care pharmacists includes familiarity with medical
devices and technology commonly employed in the care of critically ill patients. The specialized
practitioners must be capable of interpreting, integrating, and applying these data to
therapeutic decision making. Critical care pharmacy practice also requires expertise associated
with the conduct and evaluation of clinical research; evidence-based medicine and clinical
guidelines; and communication and negotiation strategies. Some of these areas of knowledge
may be introduced in the Doctor of Pharmacy curriculum, however they are neither mastered
at a specialty level during entry-level education nor measured by the licensure examination.

GUIDELINE 4. Discuss in detail how this specialized knowledge differs from the knowledge
base of those specialty areas already recognized by BPS.

BPS has not yet recognized a specialty in pharmacy that encompasses the domains and
specialized areas of knowledge required for critical care pharmacy practice. BPS-recognized
specialties in nutrition support, psychiatry, and oncology focus on narrow segments of patients
who may become critically ill, and therefore lack the required breadth of specialized clinical and
pharmacotherapeutic knowledge required to provide specialized care of critically ill patients.
Ambulatory care is focused on the management of chronic diseases, preventive care, and
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health promotion for ambulatory patients, collectively constituting a completely different
emphasis. Nuclear pharmacy lacks the direct patient care aspect of critical care practice and
does not include the key areas of specialty knowledge outlined in Guidelines 1 and 2. Although
critical care pharmacy practice requires knowledge and skills required for the nutritional
support of critically ill and injured patients, the proposed specialty is distinct from the BPS-
recognized specialty in nutrition support pharmacy. The examination content for nutrition
support pharmacy is vastly different from the findings of the Report of the Role Delineation
Study of Critical Care Pharmacy; 68 percent of the nutrition support pharmacy specialty exam is
focused on individualizing nutrition support care plans, and the pharmacotherapeutic
management of critically ill and injured patients is not evaluated. The sole BPS specialty that
shares some common areas of specialized knowledge with the proposed critical care specialty is
pharmacotherapy. There are, however, distinct differences between specialized
pharmacotherapy practice and the proposed critical care pharmacy specialty.

Table D-2 lists the domains of critical care pharmacy practice in comparison with the domains
of specialized pharmacotherapy practice. While critical care and pharmacotherapy both include
the clinical management of patients, the Clinical Skills and Therapeutic Management domain of
critical care is highly specific to critically ill and injured patients; this domain also stipulates 10
percent greater focus than pharmacotherapy. The pharmacotherapy specialty is broader,
providing care to a more clinically diverse patient population. The pharmacotherapy specialty
includes a greater emphasis (25 percent) on information management (i.e., retrieval,
generation, interpretation) and education (i.e., dissemination), when compared with critical
care (19 percent); qualitatively there are additional differences in the knowledge required.

Table D-2. Comparison of Domains in Critical Care Pharmacy and Pharmacotherapy

Critical Care Pharmacy Specialist Domains Pharmacotherapy Specialist Domains

(Proposed Examination Percentage) (Examination Percentage)

Clinical Skills and Therapeutic Management Patient-Specific Pharmacotherapy

(66 %) (60 %)

Practice Administration and Development Retrieval, Generation, Interpretation and

(15 %) Dissemination of Knowledge in Pharmacotherapy
(25 %)

Information Management and Education Systems and Population-Based Pharmacotherapy

(19 %) (15 %)

Table D-3 lists the specialized knowledge within each of the domains of critical care pharmacy
practice and pharmacotherapy specialty practice. This side-by-side comparison shows that
despite some limited overlap, the knowledge required for critical care pharmacy practice is
more in-depth and centered specifically on the care of critically ill and injured patients.
Pharmacotherapy in contrast encompasses a specialized level of care across the spectrum of
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disease states, conditions, patient populations, and venues of care. Pharmacotherapy also has

a greater emphasis on knowledge in support of administrative functions over clinical

knowledge, compared with critical care.

Table D-3. Contrast in Knowledge Areas between Critical Care Pharmacy and

Pharmacotherapy

Critical Care Pharmacy Specialist

Pharmacotherapy Specialist

Domain 1: Clinical Skills and Therapeutic Management

= Diagnosis, pathophysiology, epidemiology, risk factors,
and treatment of conditions in critically ill patients in
the following therapeutic areas: pulmonary,
cardiovascular, neurology and neurological injuries,
psychiatry, renal, hepato-gastrointestinal, immunology,
endocrine, hematology, infectious diseases, toxicology,
and surgery

= Sedation, analgesia, delirium, and neuromuscular
blockade

= Nutrition support in the critically ill patient

= Alterations of pharmacodynamics and pharmacokinetics
in the critically ill (e.g., effects of hypothermia,
mechanical ventilation, volume resuscitation, organ
dysfunction)

=  Drug interactions and adverse drug events common in
critical care

=  Pharmacoeconomics (e.g., cost effectiveness, cost
minimization)

= Sepsis/SIRS
=  Advanced Cardiac Life Support (ACLS) principles

=  Devices commonly utilized in critical care (e.g., balloon
pump, left ventricular assist device [LVAD], cooling
devices, extracorporeal membrane oxygenation)

=  Procedures commonly performed in critical care (e.g.,
bronchoscopy, central line placements, intubation,
therapeutic hypothermia)

=  Renal replacement therapy

=  Mechanical ventilation principles and monitoring
techniques

= (Critical care monitoring techniques (e.g., hemodynamic,
neurologic, cardiovascular)

= Impact of alterations in anatomy and physiology due to
trauma, surgery or congenital causes on medication

Domain 1: Patient-Specific Pharmacotherapy

= Anatomy and physiology

= Disease state knowledge (prognosis; pathophysiology;
epidemiology; etiology; risk factors; pathogenesis;
signs and symptoms; diagnostic criteria;
pharmacotherapy; pharmacokinetics;
pharmacodynamics; pharmacoeconomics;
pharmacogenomic; pharmaceutics; drug-drug, drug-
laboratory, drug-nutrient, drug-device, and drug-
disease interactions; adverse drug effects; non-drug
treatment; drug administration)

= Disease/drug monitoring parameters (physical
examination, laboratory and point of care tests,
diagnostic tests, therapeutic goals)

= Evidence-based practice guidelines

= Patient education principles and methods

= Health literacy

= Regulatory requirements related to prescribing and
monitoring specific drugs (e.g., methadone,
isotretinoin, REMS programs)

= Federal regulations related to patients rights and
protections (e.g., privacy, child/adult protective
services, advance directives, living will, power of
attorney, do not resuscitate)

= Ethical issues

= Formats used to document pharmacotherapy
recommendations and follow-up

= Humanistic factors or outcomes (e.g., patient
satisfaction, quality of life)

= Cultural competence and sensitivity
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therapy

=  Routes of administration for medications in critically ill
patients

=  Routes of administration for nutrition (enteral vs.
parenteral) and alterations in absorption of nutrients in
critically ill patients

=  Preventative and supportive care measures used in the
care of critically ill patients

=  Fluid, electrolyte, and acid/base management in ICU
patients

=  Agents used for acute volume resuscitation and
hemostasis (e.g., crystalloids, colloids, blood products,
hemostatic agents)

=  Parenteral vasoactive and inotropic agents
=  End of life care

= Impact of critical illness on pre-existing conditions (e.g.
endocrine disorders, cardiovascular diseases, infectious
diseases, respiratory diseases)

=  Application of evidence-based critical care literature
and clinical practice guidelines in designing a patient-
specific plan of care

= Qutcome indicators for pharmacotherapy of disease
states common to ICU patients

=  Documentation processes used for critical care
pharmacy services

= Health promotion and disease prevention

= Complementary and alternative medicine

Domain 2: Practice Administration and Development
= Needs assessment techniques (e.g., gap analysis,
medication use survey, best practices survey)

= Metrics for evaluating quality of critical care pharmacy
services (e.g., lengths of ICU stay, mortality, cost-
effectiveness)

= Quality assurance and process improvement methods

=  Evidence-based literature supporting the value of
critical care pharmacy

=  Application of evidence-based critical care literature in
designing institutional guidelines

= Communication strategies

= Resources (e.g., financial, technological, human)
necessary to care for critically ill patients

Domain 3: Systems and Population-Based
Pharmacotherapy

= National regulatory and accrediting agency
requirements for preventing, tracking, and reporting
new, unusual, or severe pharmacotherapeutic events

= Process/procedures for reporting to the FDA and other
organizations new, unusual or severe adverse events
related to drugs and/or devices

= Evidence-based clinical practice and patient-care
standards

= Comparative effectiveness research/reviews
= Health system-based standards and Federal

regulations (e.g., TIC, NCQA, OSHA, CMS, HEDIS,
LEAPFROG, HIPAA, FDA)
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=  Medication safety principles pertinent to patients
requiring care in the ICU

= Principles of medication-use evaluation and
prevention of drug-related injury

= Performance improvement process

= Principles of formulary and drug use system
management

= Ethical issues (industry interactions, conflict of
interest, disclosure)

= Continuity of patient care (e.g., medication
reconciliation, in-home medication use)

Domain 3: Information Management and Education

=  Principles and methods of educating pharmacists,
fellows, residents, students, and other healthcare
professionals

= Techniques for educating critically ill patients/caregivers

=  Published documents from professional societies (e.g.,

American Society of Health-System Pharmacists

[ASHP], American College of Clinical Pharmacy [ACCP],
Society of Critical Care Medicine [SCCM]) regarding the

education and training of critical care pharmacists

=  Research design, methodology, and statistical analysis

=  Clinical application and limitations of published data

and reports

= Regulatory/IRB requirements relative to conducting

critical care research

=  Continuing professional development opportunities in

critical care (e.g., professional organization
membership, committee involvement, sources of
continuing education, mentorship)

=  Mentorship principles, techniques, and strategies

=  Medical literature publication and review process

= Opportunities for disseminating critical care knowledge
and scholarly activity (e.g., presentations, manuscripts,

newsletters, abstracts, posters)

Domain 2: Retrieval, Generation, Interpretation and
Dissemination of Knowledge in Pharmacotherapy

= Primary, secondary, and tertiary references
= Search strategies

= Information resources

= Biostatistical methods

= Internal and external validity

= (Clinical and statistical significance

= Principles and methods of educating health care
students and professionals

= Role modeling, mentoring, and coaching techniques
= Knowledge/skills assessment techniques

= Research hypothesis generation

= Research design and methodology

= Protocol and proposal development

= Regulatory requirements for the conduct of research
(e.g., HIPAA, IRB, OSHA, NIH)

= Data management

= Design of publications for dissemination of new
knowledge

CMS = Centers for Medicare and Medicaid Services; FDA = Food and Drug Administration; HEDIS = Healthcare Effectiveness

Data and Information Set; HIPAA = Health Insurance Portability and Accountability Act; ICU = intensive care unit; IRB =
institutional review board; LEAPFROG = The Leapfrog Group; NCQA = National Committee for Quality Assurance; NIH = National

Institutes of Health; OSHA = Occupational Safety and Health Administration; REMS = risk evaluation and mitigation strategies;
SIRS = systemic inflammatory response syndrome; TJC = The Joint Commission.
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CRITERION E: Specialized Functions

The area of specialization shall represent an identifiable field of pharmacy practice
which requires specialized functioning by the practitioner and which is distinct from
other BPS-recognized pharmacy specialties. This criterion refers to SPECIALIZED
FUNCTIONS.

GUIDELINE 1. Specify and describe in detail, specialized functions performed routinely by
practitioners in the proposed specialty which are not performed by pharmacists in general.

Functions performed by critical care pharmacy specialists are qualitatively different from those
provided by general practice pharmacists. While critical care pharmacists in specialty practice
may occasionally perform some of the same functions as general pharmacy practitioners, most
functions performed by a specialist are distinctly different. Pharmacists in specialized practice
routinely perform functions that are unique and require greater depth, or greater emphasis,
than do their counterparts in general pharmacy practice.

BPS analyzed these functions in the Report of the Role Delineation Study of Critical Care
Pharmacy, which describes and empirically validates the domains, tasks, and knowledge that
comprise critical care pharmacy practice.' According to the task analysis, the following three
domains are associated with critical care pharmacy specialty practice:

= Domain 1: Clinical Skills and Therapeutic Management
Tasks related to the comprehensive management of a critically ill patient including
collecting, interpreting, and integrating pertinent clinical data; and designing,
implementing, monitoring, and modifying patient-specific plans of care for critically ill
patients in collaboration with the health care team.

= Domain 2: Practice Administration and Development
Tasks related to advancing critical care pharmacy practice establishing, implementing,
and monitoring systems and policies to optimize the care of critically ill patients.

= Domain 3: Information Management and Education
Tasks related to retrieval, generation, interpretation, and dissemination of knowledge
related to critical care pharmacy, and the education of health care providers and
trainees.

Within these domains, the role delineation study presents 30 tasks that have been validated on

the basis of the importance of the task statement and the frequency that the tasks are
performed. The full list of validated tasks in critical care pharmacy practice can be found in
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Appendix D-1. The functions that are unique or emphasized in specialized critical care pharmacy

practice are reported in Table E-1.

Table E-1. Functions That Are Unique or Emphasized in Specialized Critical Care Pharmacy

Practice

Domain of Critical Care
Pharmacy Practice

Specialized Functions That Are Unique to or Emphasized in Specialized Critical Care
Pharmacy Practice

Domain 1: Clinical Skills and
Therapeutic Management

=  Collect and organize the medical history of a critically ill patient including history
of present illness, past medical history, past surgical history, social history, family
history, and allergies.

=  Perform comprehensive review and assessment of a critically ill patient’s current
and past medications, including prescription, over the counter (OTC), and
complementary and alternative medicines.

= Perform or obtain physical examination results and other pertinent assessments
(e.g., pain, sedation, delirium) to comprehensively assess a critically ill patient’s
physiological condition and severity of iliness.

=  Collect and organize relevant patient vital signs and physical exam findings for a
critically ill patient.

=  Collect and organize relevant data from laboratory studies (e.g., chemistry,
microbiology, pathology, hematology, serum drug concentration), imaging
studies, procedures (e.g., biopsies, drain placements, therapeutic taps,
bronchoscopy), and advanced critical care monitoring (e.g., ICP measurements,
hemodynamic monitoring parameters, mechanical ventilator settings, ECGs).

= Interpret, analyze, and integrate collected information for a critically ill patient.

= |dentify and prioritize current or potential patient-specific medical, medication,
and nutrition-related problems for a critically ill patient.

= Design, recommend and implement therapeutic regimens for a critically ill
patient utilizing patient-specific data and best available evidence.

= Collaborate as a member of a multidisciplinary team to establish and prioritize
patient-specific therapeutic goals and plans for a critically ill patient.

=  Design and recommend a monitoring plan to assess a critically ill patient’s
response to therapeutic regimens and progress toward therapeutic goals.

=  Monitor a critically ill patient and evaluate therapeutic and adverse outcomes.

=  Modify plans of care for a critically ill patient based on therapeutic and adverse
outcomes, and progress toward therapeutic goals.

=  Facilitate the administration of medications to critically ill patients including
assessment of available administration routes, intravenous compatibilities,
stabilities, and available medication delivery technologies (e.g., smart pumps,
patient controlled analgesia, nebulizers).

= Participate in the management of the medical emergencies and resuscitation
events.

=  Facilitate continuity of care by communicating pertinent patient information to
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health care professionals within the ICU and when transitioning into or out of the
ICU.

Document direct patient care activities as appropriate.

Domain 2: Practice
Administration and
Development

Develop, promote and expand pharmacy services to optimize drug-related
outcomes for critically ill patients.

Develop and implement institutional policies and guidelines (including disease
and drug therapy protocols, critical care pathways, formulary proposals) to meet
identified needs and facilitate the care of critically ill patients.

Monitor and evaluate compliance with, and impact of, policies and guidelines
(e.g., institutional, evidence based).

Establish and sustain collaborative professional relationships with other
members of the interdisciplinary critical care team.

Justify and document clinical and financial value of critical care pharmacy
services.

Perform quality improvement activities aimed at enhancing the safety and
effectiveness of medication-use processes in the critical care area.

Promote the role and optimal use of critical care pharmacists to key
stakeholders.

Domain 3: Information
Management and Education

Educate health care professionals and other stakeholders concerning issues
related to the care of critically ill patients.

Educate critically ill patient and caregivers on issues related to medications and
nutrition support.

Provide critical care education and training for practicing pharmacists, fellows,
residents, student pharmacists, or students in other health professions.

Mentor pharmacists, fellows, residents, or students in critical care pharmacy
practice.

Participate in continuous professional development related to critical care
pharmacy practice (e.g., professional organizations, continuing education, clinical
pharmacy networks).

Retrieve and critically evaluate biomedical literature with regard to study design
methodology, statistical analysis, and applicability of study results in the critical
care population.

Contribute to the critical care body of knowledge (e.g., participate in research,
deliver poster/platform presentations, publish, participate in the peer review
process).

ECG = electrocardiography; ICP = intracranial pressure; ICU = intensive care unit.
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GUIDELINE 2. Describe the special skills required to perform functions specified above.

All pharmacists are educated to obtain, interpret, and evaluate patient information to
appropriately manage drug therapy, assess the need for treatment and/or referral, and identify
patient-specific factors that affect health, pharmacotherapy, and disease management. Critical
care pharmacy specialists have refined and expanded these skills, often through additional
training, experience, and credentials, and they more frequently perform specialized functions in
caring for patients who are critically ill. The specialized knowledge outlined in Criterion D and
the specialized functions described above in Guideline 1 are the foundation for the analytic and
problem-solving skills required by critical care pharmacy specialists. Based on the role
delineation study, the following skills are required to perform specialized functions:

1. Analyze, synthesize, evaluate, and manage complex drug regimens for critically ill patients
by monitoring and assessing the clinical, laboratory, and technological data, applying
evidence-based information, collaborating with other health care professionals, and
developing individualized care and monitoring plans.

Critical care pharmacists in specialized practice apply specialized knowledge in the
collection, interpretation, and integration of clinical information from a variety of sources.
Data sources include physical assessment, medical record and history, laboratory data,
technological data available via medical devices. Critical care pharmacists obtain, analyze,
and assimilate the medical history and clinical status information of a critically ill or injured
patient and perform a comprehensive medication review and assessment. These
pharmacists utilize physical examination results, vital signs, physical exam findings, and
other pertinent assessments to comprehensively assess a critically ill patient’s physiological
condition and severity of illness. They actively participate in collaborative clinical decision
making on rounds with the interprofessional team. Critical care pharmacy specialists assess
relevant data from laboratory studies, imaging studies, procedures, and advanced critical
care monitoring devices. They hold responsibility for interpreting, analyzing, and integrating
clinical information for a critically ill patient and assessing and prioritizing medical,
medication, and nutrition-related therapy and problems.

Using patient-specific data and best available evidence, critical care pharmacists collaborate
as a member of a multidisciplinary team to establish and prioritize therapeutic goals for
critically ill or injured patients. They monitor critically ill patients and evaluate therapeutic
response and adverse outcomes and modify care plans as required. Critical care
pharmacists monitor for clinical changes and alterations that can influence action and
metabolism of medications and adjust dosages and medication therapy as needed. The
critical care pharmacy specialist facilitates the administration of medications, including the
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assessment of available administration routes, intravenous compatibilities and stability, and
utilization of appropriate medication delivery technologies. They also participate in the
management of medical emergencies and patient resuscitation events as required.

Specialists in critical care pharmacy practice facilitate continuity of care by performing
medication reconciliation and communicating pertinent patient information to health care
professionals within the ICU and during transition into or out of the ICU. They also
document clinical status, medication response, therapeutic plans, adverse events, and
patient care interventions.

2. Design and implement critical care pharmacy services and take responsibility for the
planning, delivery, and management of those services.

Critical care pharmacists ensure that critical care pharmacy services optimize medication-
related outcomes for critically ill patients and develop and implement institutional policies
and guidelines that facilitate the care of critically ill patients. They utilize and obtain buy-in
for evidence-based clinical guidelines, with other members of the interdisciplinary critical
care team, and perform quality improvement activities aimed at enhancing the safety and
effectiveness of medication-use processes in the critical care area. Promoting the role and
optimal use of critical care pharmacists and justifying and documenting clinical and financial
value of critical care pharmacy services are important functions of critical care clinical
specialists.

3. Communicate in ways that foster the development of effective, collaborative,
interprofessional teams; educate health professionals about the safe and effective use of
medications in critically ill and injured patients; and educate family and caregivers
concerning the medication treatments administered in the critical care setting.

Critical care specialists establish and sustain collaborative professional relationships with
other health care practitioners who are part of interprofessional teams. They educate
healthcare professionals, critically ill patients, caregivers, and other stakeholders on issues
related to medications 